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Chapter 1 Introduction

1.1 Overview of Features

The Port Flow Analyzer v3.0 program by Performance Trends, Inc is a software system to help head porters, engine builders,
and other flow bench users "streamline" their flow bench testing. The program offers options to record, calculate, save, graph,
organize, retrieve, report and analyze flow bench test data. In the Pro version, flow data can be combined with camshaft and
engine specifications to make engine horsepower and torque estimates, and intake runner recommendations. The Port Flow
Analyzer v3.0 is a unique program which will save test time and improve the analysis of cylinder head flow test data.

Basic Features:

Capability to tailor the program to work with standard SuperFlow benches, or custom flow benches
Reads data directly from SuperFlow FlowCom (tm) or Performance Trends’ Electronic Interface.
User friendly, Windows interface, compatible with Windows 3.1, 95, 98 and NT.

Can print results using most any Windows compatible printer, many times in color.

Save nearly unlimited number of tests for recall, comparison and analysis in the future.

Allows several reporting, averaging and graphing options for analysis.

Allows you to record at 1 test pressure, but graph and report results at another test pressure.

Added Features for Pro Version

¢  You can also record:

e Additional flow data like CFM variation (useful for identifying "unstable" ports), Swirl and Swirl variation, Tumble
and Tumble variation, Port velocities from Pitot tube readings, Barometer, Temperature (even if its not needed for
corrections), and Humidity.

e  More Head specs like Intake and Exhaust stem diameter, throat diameter, port shape, seat angle, port volume and more.

e Over 60 head details like valve spring specs and part #s, valve specs and part #s, seat cutter descriptions, lock
descriptions, retainer descriptions, and much more.

e Combine your flow data with simple cam and engine specs for more detailed analysis and engine performance estimates.

e Customize printed reports and especially graphs. You can include comments for each head graphed and tables of the actual
data graphed.

e  Write ASCII files for importing data into other computer programs.

e Filter (find) past tests based on certain criteria, like Max Int CFM over a certain amount, certain Customer name, etc.

e "History Log", keeps a running log of tests you have recently started new, run, graphed or reported.

Please read Sections 1.2 "Before You Start" and 1.3 "A Word of Caution" before you turn on the computer. Then try running
the program following the guidelines in 1.4 "Getting Started" and 1.5 "Example to Get You Going". When you feel a little
familiar with the program, take time to read this entire manual. It will show you all the things you can do with this powerful
tool.

* SuperFlow and FlowCom are registered trademarks of SuperFlow Corporation.

See Appendix 7 & 9 for several new features added in version 3.5 & 3.5B.
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1.2 Before You Start

What you will need:

o  Windows 98, Me, XP, Vista, Windows 7, Windows 8 computer.
e  Printer (optional).

Many terms used by the Port Flow Analyzer and this user's manual are similar to terms used by other publications, i.e. Valve
Flow Coef, Valve Area, etc. However, these terms may have different definitions. Therefore, read Chapter 2 to see what these
terms mean to the Port Flow Analyzer.

Occasionally it will be necessary to identify "typos" in the manual, known "bugs" and their "fixes", etc. which were not known
at the time of publication. These will be identified in a file called README.DOC in the Port Flow Analyzer directory or folder.

To read this file, use Windows Explorer to find the Port Flow Analyzer directory, usually PFA30 under
PERFTRNS.PTI. Then double click on README.DOC. Wordpad will display the contents.

You can also read this file by clicking on Help (top of main screen), then Display Readme.doc file.

Unlocking Program Options:

The Port Flow Analyzer is equipped with copy protection. This ensures the legitimate users do not have to cover the costs for
unauthorized distribution of the program. When you first receive the program, it is in demo mode. All features work in Demo
mode. In demo mode you can try either the Basic version, or the full Professional version for ten days. Sometime during those
10 days, you must call Performance Trends to obtain an “Unlocking Code”. This Unlocking Code will be for either the Basic
version or the Pro Version, which every you have purchased.

Before you call Performance Trends, you should get your registered code number and computer hardware number. These are
available by clicking on file in the upper left hand corner of the Main Screen, then clicking on Unlocking Program Options. A

screen will appear as shown in Figure 1.1. - -
Figure 1.1 Menu to Unlock Program Options
Performance Trends will provide you an 2 Unlock Form M= E3
unlocking code number. Type in the Lll’llOCkiIlg Code # to Extend Demo 239235212
code number and click on QK. If you typed in Computer Hardware # T
the number correctly, you will be given a ) )
message that the program is permanently Registered Name Joe Smith Cancel
unlocked to either the Basic or Pro mode. The Registered Code # 14666
program will only run on this one computer. .
Enter Unlocking Code # || Help
If you want to run the program on another ] ) ) )
. . . Click on Help far more info on how you uze this screen to unlock thiz program.
computer, you must install it, obtain the

computer hardware number and registered code
number as shown in Figure 1.1, and call Performance Trends for a new Unlocking Code for that computer. There may be a
charge for additional computers.



(C) Performance Trends Inc 2007 Port Flow Analyzer Chapter 1 Introduction

1.3 A Word of Caution

First, before switching from hand recording to computer recording test data, you should be very familiar with the Port Flow
Analyzer v3.5 program and your computer in general. See the precautions in Section 2.0 and Example 4.1.

Second, a powerful feature of the Port Flow Analyzer Pro version is its ability to combine flow data and general cam and engine
data to make performance projections and recommendations. These projections can be used to judge head/cam combinations,
cylinder head modifications, etc.

An engine is a very complex system, which makes exact calculations of all details impossible. Therefore, simplifying
assumptions are made to reduce the calculations to a manageable level. See the Assumptions in Appendix 1 and Example 4.4.
The user must recognize:

The software cannot predict the safety of an engine modification or running condition. Please read and follow any safety
precautions as described in this manual. Also, get "expert" opinions before running your engine at an RPM or torque level
higher than what it was originally designed for.

The software cannot make exact predictions of torque and horsepower because:

e  Much of the input data to the software are estimated.

e Even if the input data were exactly correct, the simplifying assumptions will limit the accuracy.

e Environmental and engine conditions, fuel, the driving situation, etc. are never constant and repeatable.

The software should be used as a guide to:
e Help understand how cylinder heads interact with other engine components; what parameters are important and what
are the tradeoffs.
e Provide general direction for making modifications. This direction should be verified by other sources like known
authorities, engine tests, books, etc. Never trust one "single source" if it does not make sense.
e Make you think, not think for you. If unexpected results are obtained, take a minute to:
e Double check all input data.
e Refer back to this manual.
e Ask someone else skilled and experienced in the particular area.
e  Give the retailer or Performance Trends Inc's. Tech Help Line a call for an explanation. (Also, programs are
written by people so it's always possible there may be an error in the calculations. Your call may help us correct
it.)

Please also read the Warranty and Warning at the beginning of this manual and on the diskette envelope.
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1.4 Getting Started (Installation)

You must install the Port Flow Analyzer from the distribution disks (a CD in version 3.0 E or newer, floppy disks in older
versions) to a hard drive before it will run. To do this from a CD, simply install the CD in your CDRom drive and the

Performance Trends Installation Wizard should automatically start, allowing you to install the Port Flow Analyzer and demos of

any of our other products.

If the CD does not auto-run, then click on Start, then Run, then Browse and find your CD drive. Then look for SETUP.EXE on
the CD and run it to run the Installation Wizard. If you want to bypass the wizard, go into the Programs folder and run the PFA-

32.EXE file.

—Engine Performance Programs —
Install This Program  View

Engine Analyzer | Brachure I

E Performance Trends Installation Wizard

Figure 1.1 B Installation Wizard or Bypassing Installation Wizard
=]

— Drag Racing Tools
Install This Program ew
Drag Racing Anghfer | Brochure |

Bratnt =y
Batatogger Programs
Install This Program Yiew

Dipno Databdite I Brachure |

Engine Analyzer Pluz | Brochurel

Drag Hac%zer Fra | Brochure |

Drag R ace Datakdite I Brachure |

Engine Analyzer Pro | Brochure I m Calzulatar | Brochure | Road Race DataMite I Brachure |
Fractice Tree | Brochure | IDataM ite Spstemn Sp vl Brachure |

— Engine Building Tools
Install This Program Yiew
Comp. Ratio Calculator rochure I

— Circle Track/Road Race Tools —

Install Thiz Program Yiew

Fuel Inj. Calculator Brochure I

Cam Anal_l,lzq/l Brochure I Fall Center Calculatar | Brochure |
Part Flaw Ahalyzer | Erachure I Circle Track Analyzer | Brachure |
Swirl Meter | Erachure I Suspension Analyzer | Brochure |
Tumble Fisture | Brachure I
I

Tranz. Gear Calculator | Erochurel

Lap/Segment Timer Brochure |

— Other Prod

Install Thiz Program Yiew

Fuel E conomy Calculator | Brachure |

— Upcoming Products

Install This Program Yiew
Circle Track Log Book | Brochure |

| Brochure |

Inertia Calculatar

‘alve/Coll Spring Tester | Brochure |

The Installation Wizard will
Auto-Start when you insert
the program CD. Here’s the
Port Flow Analyzer button to
install this program. You can
also install any or all of the
other demo programs on the
CD. Click on the Brochure
button by a particular product
for a description with
illustrations (a brochure) of
that program to be displayed.

If you purchased a program. click on that product's button to install it as described on pour
inztallation sheet. You can install any of our other programs here as demos to see their features.

Open Office Document

n

Programs

Documents
Settings
Search

Help

o ‘M@ EHEL A @

&

Shut Drawn...

Windows /1e Millennium Editi

LogAff Kevin Gertgen...

¢ || 3yco-RoM

To bypass the Installation Wizard, click on Start,
then Run, then Browse from the Run screen
shown below to find the CDRom, then the
Programs folder on the CD, then the PFA-
32.exe file in the Programs folder.

Type the name of a program, folder, document, or Internet
rezource, and “Windows will open it for pou.

Oper:

2%
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Entering Registered Owner's Name:

The first time you run the Port Flow Analyzer, you will be asked to enter your name as the Registered Owner. During this first
session, you can modify it until you are satisfied. Once you accept the name, the computer will generate a Registered Code #
based on the name. To be eligible for Tech Help, you will need both your registered name and code #, and to have sent in your
registration card. The name you enter should be very similar to the name you enter on the registration card.

Click on Help, then About Port Flow Analyzer at the Main Screen to review your name and code # .

Unlocking Program Options:

The Port Flow Analyzer is equipped with copy protection. This ensures that legitimate users do not have to cover the costs for
unauthorized distribution of the program. When you first receive the program, it is in demo mode. In demo mode you can try
either the Basic version, or the full Professional version for ten days. All features are working in demo mode.

Sometime during those 10 days, you must call Performance Trends to obtain an “Unlocking Code”. This Unlocking Code will
be for either the Basic version or the Pro - -
Version, whichever you have purchased_ F|gure 1 2 Menu tO UnIOCk PrOg ram OpthﬂS

FZ Unlock Form M= B3

Before you call Performance Trends, you should

I Code # to Extend Demo 239235212
get your registered code number and computer (1] 4
hardware number. These are available by Computer Hardware # 842897
clicking on file in the upper left hand corner of Registered Name Joe Smith
the Main Screen, then clicking on Unlocking ) LCancel
Program Options. A screen will appear as Registered Code # 14666
shown in Figure 1.2. )

Enter Unlocking Code i || Help

Performance trends will provide you with an
unlocking code number. Type in the unlocking Click on Help for more info of how you use this screen to unlock this program.
code number and click on OK. If you typed in a
number correctly you will be given a message that the program is permanently unlocked to either the Basic or Pro mode. The
program will only run on this one computer.

If you want to run the program on another computer, you must install it, obtain the computer hardware number and registered
code number as shown in Figure 1.2, and call Performance Trends for a new Unlocking Code for that computer. There may be a
charge for additional computers.
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1.5 Example to Get You Going

To start the Port Flow Analyzer, double click on the desktop Icon called Port Flow Analyzer v3.5. If you don’t see a desktop
icon, click on Start, then Programs, then Performance Trends, and then Port Flow Analyzer. During startup of the program, you
will be given some introductory tips.

One of these “Tips” will ask if the “last test you were

running should be loaded”. If you have just received Figure 1.3 Introductory Question

the program, this test will be an example test which FZ Load Last Test ? [ <]
was loaded at the factory. If you have run the Port
Flow Analyzer before, this will be the last test you Do pou want to load the test which pou were minking when pou last shut down

’ . . . 7
were working with. If you are just learning the 279 &

program, it is recommended you answer yes to this
question so you have some example data to work
with to understand how the program works.

After these brief introduction screens and questions, you will be left at the Main Screen shown below:

Figure 1.4 Main Screen (Pro Version Name of

B2 Port Flow Analyzer ¥3.0 Performance Trends [ CHEV194-150 ] current test
you are

File Graph Repott TestOptions Head FlowBench  Enaine  Preferences  Help working with
New [start new test] Cirl+N | Exh#3 | Int#5 | Exhus | 87 | Exhu7 |

Menu

Open [fromn all saved tests)  Chil+0 Commands
Open from Histary Log Test Comments
S ave Chi+5 S\ ExAMPLE FOR CHEVY HEAD - 600 CFM FLOW BEMCH ﬂ
Save fis Chil+a, -

: :I : _ _ | Click on File,
Edit [copy!zwap/eraze ports) :I Help: Click on one of the Tabs here to change to a different cylinder or port, then choose

Click on the Head menu command above to change the number of ports to from different

Frirt M ain Screen :I be tested an this head. Save or Open
Print Blank W orksheet options
Windows Printer Set

indows Printer Setup T I I | P
Urlock Program Options —pi s | | : : : : \ \

4210 \_ 1 1 1 1 1 1 .

E it Program Ctrl+. a0k T : : : : "'r” : Click on
3 [29 080 3 188 % 1412 e IR [ gg(;?:m
4 388 200 4 198 54 1533 ! ! ! | Options to
5 485 A0 4 20 |57 167.4 | | : : : obtain codes to
B |52 300 4 (20 61 1794 100 =74 give to
7 : ! ! : Performance
g : ! ! ! ! Trends to
q a04--- o permanently
10 1 1 1 1 1 unlock the
1 | | : : : : program (take
12 L S out of the 10
13 »|| 00 01 02 03 04 05 08 day demo
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Figure 1.5 Graph Options Menu

From this Main Screen, you can:

. . . . Select this Type by clicking here
e Choose to review your options by clicking on the menu items at the top ype by 9

of the screen. aph Mame x |
e Open or save a file of test results and specs by clicking on File in the [ Graph Specs
upper left corner, and then the Open or Save commands. Type  [RIEENENE:Y
e Add, edit or review flow data or test comments for the file you are
> ) . Cormrect to New Test Pressure |y -
currently working with. lN —— ID——II
e  Graph or report the test for the file you are currently working with. [Mew Int Test Pres. “water EXN
e Change the Preferences options to somewhat customize the program for [Mew Exh Test Pres. “water |28
your needs. I'W'hich Cylinders |'.-_\.‘|| Cylinders LI'
e Click on File, then Unlock Program Options to obtain codes to give to Horizontal X Axis | Lift inchos ;"
Performance Trends to permanently unlock the program (take out of the
10 day demo mode). See Section 1.4. " Motes:
1 4 ok 1 Select the options you want for thiz graph. Some
o Get HELP to explain these options by clicking on Help or pressing otions mew be disabled (araed out ao yeou sant
<F1>. change them)] depending on the type of graph
° it the program licking on File. then Exit. wou select ar other settings. Then click on the
Qu © prog by clicking o e e ‘Make Graph' button.
All these options are explained in detail in Chapters 2 and 3. Make Graph | Help | l:anc:ell Print |

In the Main Screen’s blue title bar you will notice the name of the current
test is contained in square brackets [ ] (if you did load in a Flow Test at program startup or opened a file by clicking on File,
then Open). The program has several examples of tests saved in the Test Libraries’ Example folder right from the factory.

To get started, let's try a couple of

Menu commands. Click on the Figure 1.6 Graph from Options Selected in Figure 1.5

Graph menu command to open up [ Port Flow Analyzer ¥3.0 [ CHEV194-.150 | 1%}

the graph OptiOHS menu shown in Bick File ~Format | Yiew Graph Type Add Test H|st0ry Log Mulitple Tests He\p

Figure 1.5. That Graph Type

shown in Figure 1. 5 is for intake

and exhaust corrected CFM. If R N b R el e Rl el Rl . Click on

this is not the graph type you see Help for an

on your computer screen, click on L R i e e overview of

the down arrow to select “Corr Int : your

& Exh CFM”. L NG L e L options for
this

Click on the Make Graph button to Of-mmmmammaee- e screen.

produce the graph shown in Figure ’

1.6. At the graph screen you have i S P/ S (N, ce— e T

several other options available for

changing the graph. These options ) Ap g I N R

are available by clicking on the j Click on

commands in the menu bar or on || g Looo oot . Back to

the buttons at the top of the screen, return to

including the Help command. The || .. | ../ . the Main

Help command at this screen (and Screen

most screens) provide a good o,

background on what the various 060 120 180 240 300 360 420 480 540 BO0 ValveLif

options are. For now, just click on

Back at the upper left to return to the Main Screen.

A Test File is made up of the flow data (test pressure, temperatures, valve lifts, etc) and other data like Head Specs, Flow Bench
Specs, etc. This is explained in Section 3.6 "Data Libraries". Click on the Head command to obtain a menu as shown in Figure
1.7.
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These head specs : .
are used for Figure 1.7 Head Specs Menu (Pro version
calculating certain w Head Specs [ UNTITLED ] [ x|
outputs (like valve Back [ok]  Flz  Head Detals  Help
area, port velocity, Head #. Customer and Comments :
etc), and they are |Head 8 |Eustumer Stock Cast lron 186 Chewy casting. d )

ful d v e Click on
usetul descriptions ¥ PP-0045E - % =

| | |.J0hnson | » hd most any

to remipd you of - = / spec or
what this head was Intake Exhaust — / spec
in the future. La j Layout | y/vaive &1 port j name, and
r'.'ahre Diameter. in 1.94 r'r'ahre [y{imetel, n 1.5 a brief
M fthe |Stem Diameter, in .34 |Stemﬁiameter, in 34 Help

an}/ 0 t. ¢ nput |Thmat Diameter, in 1.74 |Thfat Diameter, in 13 quICI’IptIOI’l
specifications you is given
see in the various |Avg Seat Angle. deg \45—‘ Wg Seat Angle. deg \45—‘ here in the
menus may not be |Port Shape | Rectangular j /Port Shape |Hectangular j Help
fammar to you. For PPort Yolume. ccs 186 // PPort Volume. ccs a3 Frame,
a brief definition of 1| | 15y Port Width, in 153 /| | lAva Port Width, in 1.25 witha
the inputs, simply S E— page #in
click on the |Avg Port Height, in \L‘L‘ |Avg Port Height, in |‘|3'B—| this
Specification name. |PDI[ Length, n 45 f |PDI[ Length, n 3 manual for

The deﬁnltlon will - HBIB : y/ " Cylinder Numbering gddltlonal
appear in the Help Mumber of intake valves and porte per cylinder, - info.
frame with a page # usuzly 1 walve and 1 port. Click on arow to pick Number of Cylinders to Test 4 ﬂ

in this manual for e pe2 Stating # |1 -] [StepSize |2 |~

more info. |E_|.l| # Preview | 1,357 |

In the Pro version,

some engine specs have “Clc” buttons. One example is Compression Ratio. “Clc” stands for "calculate". For example, if you
want to calculate compression ratio from chamber volume, deck height, etc., simply click on the Clc button. The program will
display a new menu listing the inputs and the Calc Compression Ratio from these inputs. For further explanation, click on the
Help buttons in these menus. To use the Calc Compression Ratio calculated from these inputs, click on the Use Calc Value
button. Otherwise click on Cancel to return to the Engine Specs menu with no change to Compression Ratio. Section 2.8,
Calculation Menus explains all these calculations.

Figure 1.8 Pro Version’s Engine Specs Menu Showing Clc Button
Once you feel .Comf_ortab.le w. Engine Specs [ UNTITLED ]
changing specifications in the Back [ck] File Heln o~ Clc button
various menus and making " Cam Specs Gepefal Cal Specs calculates
various performance calculations, Intake Exhaust ' fype [ Spds in this Men =] | | the value
. . Centelline. deg .
read Section 3.6 of this manual — Lift for Rating Exents | 050inches || of these
called Data Libraries to learn how |D"'al_'°" @ 050" 204 |[2 Lifter (profie) Typ)  [viarharia | specs
to save a set of flow data or [Opening @ 050" |4 24| Total Cam Advance\ [50Tmad o based on
component specifications or recall Closing @ 050" 12 = other
; ’ ’ . [Designed Yalve Lash,\ {026 .
information which has been Max Lobe Lift, -25 -25 iEobe Sepaiation camasy [[107 0 inputs.
previously saved. Then you will ictual Valve Lash, | | 026 | |.028 - \\ oo |
know all the basic commands to Rocker &im Ratic | [1.5 15 [ General Engine Specs
operate the program. For a more Gross Valve Lift.in | [375 |[375 | Bore.in [4 | [StokeNp  [3.48 |
in-depth knowledge of using Use Cam File [vo =] [ve =] [ cy 8 [CR. 9.3
these commands and an fntFie  pick] | [Connecting Rod Length, in 57
explanation of the results, read [ExhFile  pick| | | | |Culn[488 | CCs[57340 | Chamber CCs[64 |
this entire manual.
" Help " Engine C ks
Location of center of labe of cam as curently Engine Specs for Typical SB Chey -
installed, degrees after TDC. p 46
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Chapter 2

Definitions

2.0 Basic Program Operation:

Whenever you start the Port Flow Analyzer (Basic or Pro versions), you are brought to a Main Screen which will look like
either Figure 2.1 or 2.3. If you have not yet selected a test to work with and have not started a new test, the Main Screen is

mostly blank, like Figure 2.1.

If you want to Open a previously
saved test, you can click on File in the
upper left corner, then click on Open
(from all saved tests). You will get a
screen as shown in Figure 2.2 where
you are presented with a list of saved
tests in the Test Library. Some tests
are examples provided by
Performance Trends. As you run tests
yourself and save the results, you will
add many more tests to the library.
These saved files are useful for

making comparisons in the future, and

Figure 2.1 Main Screen Before Opening a Test File
a Port Flow Analyzer v3.0 Performance Trends [ ] =

Filx Graph Beport TestOptions Head FlowBench Engine Preferences Help

Click on 'File’ in the upper left comer, then zelect "Hew' to start a new test, or one of the
‘Open’ options to open a previous test.

Mote: If starting a Mew Test, it iz usually best to first Open a previous best which iz simular o the Mew Test you

il be runiing [zimilar head specs, similar best iftz, similar data to record, ete.] This previous test will then be

‘pattern’ or template’ for the Mew Test and will save pou from having to type in many specs to describe this

Test. Thiz alzo ensures consistency between your tests and reduces the possibility of ermors.

Click on File, then Open (from all saved tests) to open a
previously saved test file. You can also open an
Example Test file provided with the program. You will
obtain a screen as shown in Figure 2.2.

can be used as test patterns (or templates) for new tests (saving you considerable time by not having to type in specs which

match a past test).

Figure 2.2 shows that the Test Library is divided into sections (called Folders in Figure 2.2) to help organize a large number of

tests. For example, all flow tests for the
company ABC Engines could be saved
under a section name of ABC-ENG. All
4 cylinder Ford tests could be saved
under a section name of 4CYL-FORD.
This will save considerable time and
confusion when trying to located a
particular test in the future. To look in
different sections, click on the Folder
name from the list shown at the lower
right of Figure 2.2. The list of tests will
then be updated for that Folder. To pick
a test, simply click on it from the list of
tests, then click on the Open button. (For
those familiar with computers, Folders
are actually subdirectories or folders in
the PFADAT folder. The Name
“Folder” can be changed to something
else, like “Customer” used in the DOS
v2.1, in the Preferences menu.)

If you are working with particular test,
the data will be presented as shown in
Figure 2.3. Notice in Figure 2.3 thata

Figure 2.2 Main Screen With a Current Test File
OponTestie |

|35 Tests in Library |Ehusen File: chev194-_150

1841d 1= Preview [max CFkz comrected ta 10%]

b Head : KPP-00456

cgibbiil

icheyl94- 150 Intake: Exhaust:
chev202- 160 # Vs 1 B Wl 1
chev202-. 161 Wl Dz 1.94 Wl Dz 1.5
chev210-.160 CFh:128.97 (@ 582 CFM:76.26 @@ 45
ddadds o 7:04 PM 04-05-1332
empty-ex_h

ford102 EXAMPLE FOR CHEVY HEAD -600 |«
ford103 CFM FLOW BENCH

fullfile

|

jack

1]

junk - Ll

(% Lizst All Files by File Mame

" List bw File Mame [include Head #)

) List by Head # [include File Mame]
Filez Mat Filtered [all filez lizted]

" Folders

Tip: Click on a
different Folder
name to display all
the tests zaved

FFEFE
FFEFEF

- . der that Folder
0 Filt Ad d fsaidk i
pEn I ilter I wance I Biee N ame
Cancel I Help I Delete I jhnijkl ol /
/

Click here to pick a different catagory or group of tests /
(Folder) from which to displav a list of Test Files.
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Figure 2.3 Main Screen After Opening a Test File Name of Current Test File

Menu Commands of File, Graph, etc. These Click on these
give you all the options to operate the program

tabs to switch
and change test data. between the

different ports on
File * Graph FReport Test Options Head Flow Bench Enagine Preferences Held  Elctrncs this particular

Int#1 | Exh#1 | Int#3 | Exh#3 | Int#5 | ZExh#t5 | Int#7 | Exh#7 | head.
Enter most any

. Port Flow Analyzer ¥3.0 Performance Trends [ CHEV194-150]

" Test & Head Conditions

Test Comments test comments
[ 1.94"Valve | [7:04PM 040513392 | [EXAMPLE FOR CHEYY HEAD - G03-8FF FLOW BENCH |« here to keep
|4-' Bore Adapter | B notes about this
head or test.

40" Test Pres. Leakage (3 Help: Click here to highlight a cell ta enter or change the data. Once a cell

iz highlighted, a descrption af the data far that cell iz given here.
Test Operator |Kurt |

Move the mouse

[ Tlest Data over an area on

Raoint |Lift  |L/D |Range|Test  |Flow  JCEM 21 2004 ) . the screen, and
Prez "' [Pres a He|p

1 0RO 2 203 T2 4a.0 description of
4 Y194 100 3 20 (B2 906 150 that item is given
4 Jzn 150 3 198 |95 142 o
4 [lams 200 4 198 |54 1593 )
Bl |/ ] 485 250 4 20 |87 1674 This summary
B .5821 300 4 0 B 1734 1004 graph shows
7 how CFM from
g the various ports
3 504 compares. The
[ CFM for the port
1 you are currently
1 B ':'D.D displaying is

graphed in color,
| blue if intake, red

L if exhaust.
Click on Slide Bars to display more Test Data, which
may not be able to fit on the screen.

L Click on most any setting in the Test Data grid to enter flow data. You can enter or change most
any data by hand except CFM. CFM is calculated from the other data inputs. (Note that in the
Test Options menu you can select to enter CFM directly, but this eliminates the other flow data
entries like Flow Pressure, Flow Bench Range, etc.)

L Click either in the first column (Point column) or top row (with titles of the columns) to open up an Edit
menu to insert a row, delete a row, copy down a column, etc.

A summary of critical test settings is given here. Click on a setting to change it (in the case of
Leakage air flow for each port), or to bring up the menu where it can be changed.

current test name is listed at the top in square brackets [ ]. This is the file of cylinder head data, flow data and flow bench specs
which are currently saved in the Flow Test Library, and are the data and specs you are currently working with. If you change
the flow data or specs, make a graph or report, it is for this test file.

If you click on one of the Menu Commands at the top of the Main Screen, you can be presented with screen of specs, as shown
in Figure 2.4. Figure 2.4 discusses some of the commands to enter or change settings at this menu.

10



(C) Performance Trends Inc 2007 Port Flow Analyzer Chapter 2 Definitions

Figure 2.4, Explanation of Sections of Typical Menu (Engine Specs menu shown which is
only available in the Pro version)

Names of component specs. Click on them for a description in the Help frame in the
lower left corner.

Name of component file displayed in this menu (Pro version only).

Standard text entry box where you can type in a number for a spec.

Drop down combo box. For some specs
(like Total Cam Advance in these Engine
Specs) you can either type something in the
box, or click on the arrow button to select a
pre-programmed selection. For most others
you can only select from a list pre pre-
programmed choices.

Comment text
frame to enter a

w Engine Specz [ BEMOPAR_FRD ] comment to
Backok) File Help describe these
" Cam Speks lj " General Cam Specs / %zrgsgggnmt;zif:
Intaje  Exhaust
hemetin dog @ 7 | Type |t BIF BBMDE/ar wG1106HYD =]l || are saved with the
= = Lift for Rating Evmfts 050 inches j specs in the
uration 18 . 204 Jl214_ ] Lifter [profile) Typ = Component
Open@.g50"  [5 |[14_ | P [howtvdre =l Library, in the
Close @ "5'] " 29 ][0 | IR e Ad"'a"fe 5.0 Advance j case shown here,
2 Designed Yal h.i the Engine
Max Lobe Rift. 280 |[295 | I I ST | 026 Library
|Luhe Separatimf, cam deg [112.0 '
|A.-::tua| '?'alv‘: Lash. |_I]2I3 | |.I]23 |
Rocker Arm\Hatiu |-|_5 | |-|_5 | T General EnginE?/Spe-::s / SOCITIe(Spiacsl ha;/e
5w Bore.in  [4.92 Stroke. in /75 a Clc (calculate
Gross valve\Lnft, in 42 |[443 | | |—7—| | rm button, where you
Use Cam Fil |No J |N.:. J # Cyl 3[ C.R. 10 can either enter the
fintFile  Plck| | N Connecting ?ud Length, in 6 tstg)_ecs dir?ﬁtly (in
= IS case the
Ezxh File P*:kl | | Culn (4337 ’y CCs (72071 | Chamber EES compression ratio)
~ Help | -Engine Eu%ments or click on the Clc
Location of centenof lobe of cam as curently Example dngine specs for a BB Mopar |- ,bUtton to Cal(?U|ate
inztalled, degrees fter TOC. Click on Cle buttan to it from other inputs.
calculate from other cam specs. p 46
~|
|

\_ Standard menu commands which provide the options for closing this menu (Back),
saving or open files of these individuals specs (click on File, then Save or Open),
erasing a set of specs (click File, then New, printing this screen (click on File, then
Print), etc. See the sections later in this chapter for more details on individual
menus.

11
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Before Running Your First Flow Test:

It is recommend you becoming very familiar with the Port Flow Analyzer before starting "real" tests. Points to consider include:

e  Unlike paper Test Data grids, computer data from past tests can be lost if back up copies on floppy disks are not made.
Printing paper reports of a test is another method of "backing up" data. See Appendix 4, Backing Up Data.

e Data for a test can also be lost if the Save command is not used to save data to the Flow Test Library.

e  Perform some "parallel" tests using both the computer and recording data by hand. The results should agree within a
couple of CFM. If not, the Port Flow Analyzer might not be set up correctly for your flow bench. Also, check the hand
calculations to be sure they are being performed in the way the Port Flow Analyzer calculates results. Resolve any
problems before switching over to the computer. Note: Port Flow Analyzer is doing all recommended corrections,
which you may not currently be doing by hand. This is a possible reason the Port Flow Analyzer’s CFM numbers may
not match your hand calculations.

Flow Bench Terminology:

A flow bench is a device which flows air through a test piece at a measured pressure drop and air flow rate. By knowing the
pressure drop and air flow rate, the test piece can be rated for flow efficiency and compared with other similar test pieces. For
engine components, the higher the flow efficiency, the higher the horsepower potential.

The pressure drop across the test piece is called the test pressure and is abbreviated as Test Pres in this manual and program.
Test Pressure is usually measured with a vertical manometer calibrated in inches of water.

The air ﬂow is generally measured by Figure 2.5
monitoring the pressure drop across

one or more flow orifices of known
sizes. The pressure drop across these Blower Center Bench Orifice Center Bench
orifices is abbreviated as Flow Pres for | (like SF60, 110, 120) (like SF 300, 600, 1020)
flow pressure. Flow Pres is usually
measured with an inclined manometer

calibrated in % Flow. Air Measurement ——, Test Piece
Orifice —
The Port Flow Analyzer assumes the

test pieces are cylinder heads either Test Piece

with or without other components
attached (manifolds, headers, etc).
The program can be used for testing Air Measuremen

other components, however a notation Orifice \
system for organizing the data will
have to be developed by the user.

Section 2.6 on Bench Specs goes into Blower / Blower
more detail on specific flow bench
features. Be familiar with the Flow

Bench Specs before taking data. The
flow bench specs must match those of the particular flow bench being used for the test data to be accurate.

There are 2 basic types of flow benches the Flow Bench Analyzer supports, "blower center" and "orifice center". See Figure
2.5. These types can be either standard as available from a manufacturer like SuperFlow *, or "custom". The various types of
benches are described in more detail in Section 2.6, Bench Specs.

* SuperFlow, SF 60, SF 110, SF 120, SF 300, SF 600 and SF 1020 are registered trademarks of SuperFlow Corp.

12
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2.1 Main Screen (Test Data) Inputs

The Main Screen is shown in Figure 2.6 and is designed to resemble a typical paper data sheet. Like a paper data sheet, you
enter valve lifts, range numbers, manometer readings, and temperature readings as needed. The Main Screen is made up of 5
basic sections as shown in Figure 2.6. These are discussed in the next 5 sections. The rest of this section gives an overview of
how a Flow Test is organized.

Figure 2.6 Main Screen After Opening a Test File

1) Click on these

5) Menu Commands of File, Graph, etc. Tabs to switch
These give you all the options to operate the between the
program and change test data. different ports on

. Port Flow Analyzer ¥3.0 Performance Trends [ CHEV194-.150 ] this particular

File " Graph Heport Test Ophons  Head Flow Bench  Engine  Preferences  Hefp FlowCom head.
Int#1 | Exh#1 | Int#3 | Exh#3 | Int#5 | /Exh#5 | Imt#7 | Exh#7 | 2) Test& Head
" Test & Head Conditions COHdItIO.nS
Test Comments / summarizes
|‘| 1.94" W alve | |?:EI=1 Pt 04-05-1932 | ExAMPLE FOR HEAD - 600 CFh FLOW BEMCH ;I some critical test
|4" Eore Adapter | - _specs, and
Leakage (3 ARelp: Click here ta highlight a cell ta enter or change the data. Once 3 cell includes a
iz highlighted. a description of the data far that cell is given here. comments
Test Operator  [Kurt | section to keep
~ notes about this
Test Data
Point |Lit |L/D |Range|Test |Flow |CFM I T . . test.
Prez " |Pres & ! i i j ) i
i 050 2 203 72 480 - L e _
2 |19 (100 |3 20 62 | 906 I T R ai s o 3) This
3 291 150 3 198 55 141.2 : : ; 7 : Summary Graph
4 338 200 4 198 54 159.3 : : : : : shows how CFM
5 485 280 4 20 57 167.4 C C : : : : from the various
E .582‘ 300 4 20 (Bl (1794 F---1---5 S ports compares.
i S~ /1 The CFM for the
g . R S port you are
0 : : : : : c_urrent!y .
T A displaying is
17 0 | | | | | | graphed in color,
13 - oo 01 02 03 04 058 0B blue if intake, red
if exhaust.

L 4) Click on most any setting in the Test Data grid to enter flow data. You can enter or change
most any data by hand except CFM. CFM is calculated from the other data inputs. (Note that in
the Test Options menu you can select to enter CFM directly, but this eliminates the other flow data
entries like Flow Pressure, Flow Bench Range, etc.)

2.1.1 Tabs

A cylinder head's Flow Test is made up of between 2 to 16 Test Data grids for each port, each with a tab as shown in Figure 2.6.
If you are testing just 1 cylinder, the flow test will be made up of 1 intake and 1 exhaust Test Data grid. If you are flowing 2
cylinders it is made up of 2 intake and 2 exhaust Test Data grids, and so on. Figure 2.6 shows how a test for 4 cylinders would
look. You move to different ports by clicking on the Tabs at the top of the screen.
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You set the Number of Cylinders to test and the pattern for the cylinder numbering in the Head Specs menu. You can open the
Head Specs menu by clicking on the Head menu command at the top of the Main Screen. See Section 2.4.

2.1.2 Head and Test Options

Valve Description

Describes the number of valves and valve diameter for the port being displayed. Click on this item to display the Head Specs
menu where this data is contained.

Test Time and Date

This records the time and date at the start of the flow test. When a flow test is started with the New Test command (click on
File, then click on New Test at the Main Screen), the computer's current time and date are saved as the test time and date. The
test time and date can also be changed by clicking on it here at the Main Screen. Only one test time and date is saved for the
Flow Test file. If, for example, a note is needed to show some ports were tested on a different day, that must be recorded in the
test comments.

Test Correction Factor

The SuperFlow 110 and 120 bench recommends a calibration test be performed periodically. This is done by flowing a standard
size orifice where the head is mounted. By comparing the flow of this orifice with the expected flow, a correction factor is
calculated and displayed here. See the Test Correction Factor command in Section 2.10, page 57 and Example 4.2. For other
benches, the Test Correction Factor is automatically set to 1.000 (no correction) and is not displayed.

Bore Adapter

Describes the Bore Adapter diameter used for this test. The Bore Adapter is the cylinder mounted between the head and the
flow bench, simulating the engine’s bore. The size of bore adapter can have a large effect on the CFM flow. Click on this item
to display the Test Options menu where this data is contained.

Test Pressure

Air flow through the port will vary as the Test Pressure (vertical manometer pressure) changes. For most flow tests, it is best if
the Test Pressure is kept constant, however, this is not always easy. For example, you may want to hold 28 inches, but the true
reading may be 27.8, or 28.1. Fortunately it is easy to mathematically correct the air flow to a constant Test Pressure. This spec
identifies the standard Test Pressure you are trying to maintain on the vertical manometer. CFM will be corrected to this Test
Pressure for the current port being displayed. Intake and exhaust ports can be set to different Test Pressures. Click on this item
to display the Test Options menu where this data is contained.

Leakage

This is the leakage flow through the bench with the valve closed in the port being flowed. Because this flow is not passing
through the valve, the Leakage CFM value is subtracted from the calculated flow for each test point. See Examples 4.1 and 4.2
for recording Leakage and how it corrects data. The Leakage CFM can be different for each port. Click on this item for each
port to type it in directly. Press <enter> when you are done typing. Although many head porters do not check or record
leakage, it is a good practice to develop.

14
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Figure 2.7 Operator Name Menu
Operator

Test Operator

|N ew Operator |Ja|::k |

This is the name of the operator who ran the test. Click on this item for the [Currant Operator  Pack |

menu of Figure 2.7 to be displayed, where you can type in a new operator name,

" Pick An Operator
or choose from one you have previously entered. It is always recommended Operator  [FFFR |
you first check the list of existing operators, so you do not end up with several
names for the same operator. For example, Bob, Bobby and Robert may all be [ HE= ThrEoslizn
for the same guy. When you go to look for tests run by Bobby in the future, the [Enter a New Operator No =]
search (Filter option) will not show up the tests run by Bob or Robert. [New Operator |
. .o . . " MHotes:
To pick an existing operator name, pick No for Enter a New Operator, then pick Choase whether to pick an existing Dperator
from the Operator list. To enter an New Operator name, pick Yes for Enter a Eﬁgﬁ;ﬂﬁgﬁ;;ﬁ?ﬁ s r[th'éﬂtha]ﬁreﬁ
New Operator, then type in a New Operator name, which will be added to the Dgr=tian lim ites), & W DEenelion mame G
A zaved to the list of Operatar Mames if pou click
list of operator names. on ‘Usge Operator’ button a the bottom if ‘Enter a
Mew Operator’ is set to es'.

Usze Dperator I HeIpI Eancell Plintl

Test Comments

Test comments are for making most any notes about the test, unusual observations, customer requirements, etc. In the Pro
version, you can search the Comments for various words. For example, you could search for all the tests which had the word
“unstable” or “titanium” in the Test Comments.

Help

The help frame will describe what ever portion of the screen the mouse has passed over or clicked on. For example, click on a
location in the Test Data grid, and a description of what data can be entered in that particular column is given.

2.1.3 Summary Graph

The summary graph shows CFM graphed versus valve lift for all the ports on this particular head (Figure 2.6). This is an
excellent way to show if the data between the different ports is agreeing well. It does take some time to graph all ports. On
slower computers you may want to change the Preference “Main Screen, Other Cyl. Graphs” to No. This will result in faster
updating of the Main Screen but graph only the data for the port you are working on.

Figure 2.8 Summary Graph for Port Velocity Data (Pro version only)

Port Velocity Layout Port Velocity Graph
.504 .3 .2 .1 Port Postions 300" Graph | Port Velocity .300"
Vel Vel Vel [Vel |Vel = '/- 1 b 3-\' ! i
#1 a2 |#3  [#4 (@5 Fi/sec
25.0
50.0
75.0
10 80 @ ]eo 10 B . e 100.0
125.0
160 170 190 130 220 150.0
175.0
_ 7 8 9
[ | _>|_I . /

15



(C) Performance Trends Inc 2007 Port Flow Analyzer Chapter 2 Definitions

In the Pro version, if you are working with (clicked on) a column for entering Port Velocity it will show a graph of Port Velocity
or a layout diagram so you know where different port points are located. See Figure 2.8.

If you click on the Summary Graph, the Graph Options menu pops up to provide many more graphing options.

Figure 2.9 Row Editing

Options
2.1.4 Test Data Grid w Cdit Test Data
Point Inzert Blank Row

. . . o Delete Row
The point column simply numbers the rows of data, and is used by the program to identify a

row of data for messages. Another feature is if you click on a Point #, the Edit Test Data Eraze Bow
menu shown in Figure 2.9 pops up, letting you edit the row you clicked on. A similar
editing menu is available by clicking on the top row, for editing columns. .  Cancel

Eraze leaves a blank raw. Delete
Lift moves the rows below thiz one up
a row to avoid a blank row in data
zet.

This is the valve lift in inches from its seated position. If you have asked for L/D to be
displayed (selectable in the Test Options menu), a new L/D value is calculated as each valve lift is entered or changed.

L/D

This is the ratio of valve lift divided by valve diameter. For example, if the particular port is an intake port, the valve diameter is
specified in the Head Specs menu under Intake Port Specs. As each valve L/D is entered or changed, a new valve lift is
calculated. You can ask for this column not to be displayed by selecting the appropriate option in the Test Options menu.

Range

This identifies the range number currently being used for measuring the air flow, a number between 1 and 9. The number
identifies the Full Scale Flow entered in the Flow Bench Specs menu. For SF 1020 benches, the actual Full Scale Flow in CFM
is entered in this column.

Note: If you were using a previous DOS version of Port Flow Analyzer with a “blower centered bench” like a SF 110, this spec
has changed. You no longer can enter the numbers of the holes which are open. When your old DOS files are read into this
new version, the Range # and possibly the Flow Pres data will be changed to match the new data format, but giving the same
CFM as before.

Test Pressure
This is the pressure drop measured across the head (port and valve) on the vertical manometer in inches of water, called "test

pressure". This value should be kept within .5" of the Test Pressure specified in the Test Options menu and as shown in the Test
Notes section.

Flow Pressure

This is the pressure drop across the air flow orifices, generally measured with an inclined manometer. For custom benches, the
Port Flow Analyzer allows you to use various types of inclined manometer readings. See Inclined Flow Manometer under
Bench Specs in Section 2.6 and Appendix 2.
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Test Temp

If Use Temp Correction is set to Yes under Bench Specs (Custom Blower Center bench or SF 60, SF 110, SF 120), this data is
the temperature of the air passing through the head in degrees F. For intake flow it is measured after the port. For exhaust it is
measured before the port.

If Use Temp Correction is set to No under Bench Specs (Custom Orifice Center bench or SF 300, SF 600, SF 1200, SF 1020),
this column will not be present in the Test Data grid unless you specifically request recording temperature in the Test Options.

Flow Temp

If Use Temp Correction is set to Yes under Bench Specs (Custom Blower Center bench or SF 60, SF 110, SF 120), this column
is made available. It is the temperature of the air passing through the air measurement orifices in degrees F. For intake flow it is
measured before the orifices. For exhaust it is measured after the orifices.

If Use Temp Correction is set to No under Bench Specs (Custom Orifice Center bench or SF 300, SF 600, SF 1200, SF 1020),
this column will not be present in the Test Data grid.

CFM

Is the air flow in CFM which has been corrected for temperature, leakage and the difference between actual Test Pressure
recorded and Standard Test Pressure. This is the only data that you can NOT enter directly or modify by clicking on it and
typing in a new value (unless you specify “Enter CFM Directly” in the Test Options menu). It is based on the calculations from
data in the other columns.

The general sequence of events for the CFM calculation is given below:

1. After each new value is entered, the program checks to see if enough data has been entered to calculate CFM for that row.
If enough information is present, the Full Intake Flow or Full Exhaust Flow for the range # identified under Range is
determined.

3. The correct fraction of the total flow for the appropriate range is based on Flow Pressure and the Inclined Flow Manometer
specs in the Bench Specs menu.

4. If Use Temp Correction is set to No (SF-300, SF-600, etc.), a correction is made for intake and exhaust flow due to any
difference between actual Test Pressure and Orifice Std Pres spec in the Bench Specs (typically a very small correction).

5. If Use Temp Correction is Yes (SF-110, SF-60), a correction is made due to temperature differences at the measurement
orifices (Flow Temp) and the test piece (Test Temp).

6. A correction is then made for any difference between actual Test Pressure and the Desired Test Pressure shown in the Test
Notes and set in the Test Options menu.

7. For the SF 110 bench only, the resultant CFM at this point is multiplied by the Test Correction Factor. See Section 2.10.

8. The Leakage CFM is then subtracted from the previously calculated CFM. This is the value printed in the data column for
CFM. It is assumed that the Leakage CFM has already been corrected for the factors mentioned in steps 2-4. See Examples
4.1 and 4.2.

Stblty +/- % (Pro version only)

This is a measure of the stability of the Test Pressure for this data point. Many head porters talk about a stable versus an unstable
port. This can be based on sound or the “bounce” they see in the test pressure manometer. The Port Flow Analyzer’s definition
of Stblty is the percent of Test Pressure “bounce” compared to the total Test Pressure. For example, if you see a 1”” bounce in
test pressure when you are trying to set 10”, this would be 10% (1/10 x 100% = 10%). If you only saw 0.1 of bounce, this
would only be 1% Stblty.

This column is only available if you have selected “Calc from Entries, Include Stability” option for CFM Flow in the Test
Options menu. Although you can enter Stblty by hand, it was meant to be recorded electronically with SuperFlow’s FlowCom
or Performance Trends’ Electronic Interface. In the Flow Bench Specs menu you can specify from 5 to 50 data points to be
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. ___________________________________________________________________________________________________________________________________________|

recorded and averaged together for a CFM reading. During these readings, the program calculates some statistics on the
stability of the Test Pressure readings. It tries to be as accurate at estimating stability if only 5 readings are taken, but it should
be obvious to the user that the accuracy and repeatability of the Stability readings improves as you ask for more readings to be
taken. Performance Trends recommends you always take at least 10 readings if you are recording Stblty +/- %.

Swirl (Pro version only)

Swirl is a measure of the motion

of the intake air in the cylinder. | Figure 2.10 Performance Trends Swirl Meter
The correct amount of intake air

motion improves combustion
and improves burn rate, both of
which improve performance. It 3 Position Switch + Swirl
can be measured on a flow
bench using Performance
Trends RPM based Swirl Meter.
See Figure 2.10. Performance
Trends definition of swirl
direction is: Clockwise rotation
when viewed from the top of the

Direction

View of Cylinder Bore from Top

cylinder is positive (+) swirl, counterclockwise is negative (-). See Figure 2.10.

If you have asked to record swirl in the Test Options, this column is made available, but only on the Intake ports (exhaust swirl
is meaningless). Record swirl RPM from the Performance Trends Swirl Meter or a swirl reading from a different type of meter.
Enter a negative (-) number if the swirl is counterclockwise as viewed from the top of the cylinder.

Swirl +/-% (Pro version only)

This data is very similar to the Stblty +/- % discussed previously, and is the % variation (“bounce” discussed earlier) in the Swirl
reading compared to the average Swirl Reading. If the variation from Max to Min over 10 seconds was 300 RPM and the
average Swirl was 3000 RPM, this would be 10%.

This column is only available if you have selected “Record Avg Swirl and Range %" option for Record Swirl in the Test
Options menu. Although you can enter Swirl +/- % by hand, it was meant to be recorded electronically with SuperFlow’s
FlowCom or Performance Trends’ Electronic Interface. In the Flow Bench Specs menu you can specify from 5 to 50 data points
to be recorded and averaged together for a CFM reading. During these readings, the program calculates some statistics on the
Swirl readings. It #ries to be as accurate at estimating Swirl +/- % if only 5 readings are taken, but it should be obvious to the
user that the accuracy and repeatability of the Swirl +/- % readings improves as you ask for more readings to be taken.
Performance Trends recommends you always take at least 10 readings if you are recording Swirl +/- %.

Baro Pres (Pro version only)

If you have asked to record Barometer in the Test Options, this column is made available. Record Barometer in inches of
Mercury. (This entry is for information only and is not used in the CFM calculation.) If you are using the SuperFlow
FlowCom, this reading is provided by the FlowCom.

Background: There are 2 basic types of Barometric Pressure readings:

Corrected Barometer: This reading is what you will hear from most any TV or radio weather report. It is the true barometric
pressure corrected to sea level. This means, with the current barometric pressure, what would a barometer read as sea level.
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Observed (true) Barometer: This is the actual Barometric Pressure at the barometer instrument, measuring the actual air
pressure at the barometer. This reading will read approximately .1 inches of mercury less than the corrected barometric
pressure you will hear from a TV or radio weather report for each 100 feet of elevation.

For this reason, the barometer you see on TV or hear on the radio should be about .1” higher for each 100 feet of elevation at the

FlowCom’s barometer or the barometer instrument at your shop. It is not important to the program which barometer you record
because it is for your information only. However, to avoid confusion on your part you should be consistent from test to test.

Reltv Hum or Dew Point (Pro version only)

If you have asked to record Humidity in the Test Options, this column is made available. The title depends on your choice of
Relative Humidity or Dew Point in Test Options. Note that this entry is for information only and is not used in the CFM
calculation.

Tumble (Pro version only)

Figure 2.11 Performance Trends Tumble Fixture

Optional Tumble Fixture

head swivel

to measure
tumble in
any —]

orientation. \L
Flange mount

Bore adapter with | 4 to flow bench
optional provision for /
piston at bottom to
accurately simulate
engine flow geometry

Intake Port

+ Positive
Tumble
Direction

|Swirl Meter mounted on ,end |

Tumble is a measure of the motion of the intake air in the cylinder. The correct amount of intake air motion improves
combustion and improves burn rate, both of which improve performance. It can be measured on a flow bench using Performance
Trends RPM based Tumble Meter. Performance Trends’ convention is a negative tumble means the tumble direction is opposite
of the direction the intake port would induce. See Figure 2.11.

If you have asked to record Tumble in the Test Options, this column is made available, but only on the Intake ports (exhaust
Tumble is meaningless). Record Tumble RPM from the Performance Trends Tumble Meter or a Tumble reading from a
different type of meter.

Tumble +/-% (Pro version only)

This data is very similar to the Stblty +/- % discussed previously, and is the % variation (“bounce” discussed earlier) in the
Tumble reading compared to the average Tumble Reading. If the variation from Max to Min over 10 seconds was 300 RPM and
the average Tumble was 3000 RPM, this would be 10%.

This column is only available if you have selected “Record Avg Tumble and Range %” option for Record Tumble in the Test
Options menu. Although you can enter Tumble +/- % by hand, it was meant to be recorded electronically with SuperFlow’s
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FlowCom or Performance Trends’ Electronic Interface. In the Flow Bench Specs menu you can specify from 5 to 50 data points
to be recorded and averaged together for a CFM reading. During these readings, the program calculates some statistics on the
Tumble readings. It tries to be as accurate at estimating Tumble +/- % if only 5 readings are taken, but it should be obvious to
the user that the accuracy and repeatability of the Tumble +/- % readings improves as you ask for more readings to be taken.
Performance Trends recommends you always take at least 10 readings if you are recording Tumble +/- %.

Vel (Port Velocity) (Pro version only)

These columns are for entering port velocity measurements made with a Pitot (pronounced "pee-toe") tube. These columns are
displayed only if you have requested Port Velocity measurements in the Test Options menu. In addition, port velocity
measurements are only entered in 1 or 2 rows, rows with lifts specified in the Test Options screen. You must have entered one
of these lifts before you can enter port velocity data.

You can enter velocity data either as:

e  Pressure in inches of water and have the program convert it to velocity in Ft/Sec. This is probably the most common
method if your Pitot tube is connected to a water manometer scaled, for example, from 0 to 30 inches. Note that the data
in the table stays in inches of water pressure and is only converted to Ft/Sec when a graph or report is made.

e Velocity in Ft/Sec directly.

Figure 2.12 File Menu

Command Options

File Graph HBeport TestOptions Head

HMew [start news best] Ctrl+M
H Open [from all saved tests] Ctrl+0 -
2.1.5 Main Screen Commands P o eeea i
Save Ctrl+5 E_
. . . . Save A=z el B
The next section discusses some of the commands available at the top of the Main Screen. Ol From Flopos Disk =
Most will not be discussed here in detail, as they are discussed in other sections of this Save to Flappy Disk =

manual. E dit [copy/swaplerase ports)

Frint b ain Screen
Frint Blank “workshest
“windows Printer Setup

File (See Figure 2.12 for File OptionS) Unlock Program O ptions B
E =it Program Ctrl4=2
I'Ta I = ] ]

New (start new test)
Click on File, then New to start a new test. This process will “walk you through” some critical steps to start with a blank Test

Data grid, or to keep certain data from the previous test. Keeping data can save you considerable time since you don’t have to
type in information which may be the same as the current test. The New Test command is discussed in full detail in Section 2.9.

Open (from all saved tests)

This option presents the Open Test File menu discussed in Section 3.6, Data Libraries. From there you have several options to
open a previously saved test file from any place in the Test Library, or from most any place on the computer, including the
floppy disk drive.

Open (from History Log) (Pro version only)

This option presents the History Log, a chronological list of test files you have been working with as discussed in Section 3.8.

From there you can review a summary of the last 25 to 100 tests, and pick one to open. This method can make it easier to find a
file you have just worked with lately, say in the last couple of weeks.
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Save

Select Save if you want to save the current test and any recent changes to the same name as you are currently working with.
This is the file name shown in square bracket [ ] at the top of the Main Screen.

Save As

Select Save As if you want to save the current test and any recent changes to a new name or new folder. You will be presented
with the menu discussed in Section 3.6 where you can change the test name, change the folder you are saving it to, or add a new
folder name.

Open from Floppy Drive

This command provides a simple 1 click command to open a standard Windows “File Open” menu displaying the contents of
the disk in the Floppy Drive. This provides a convenient method for copying files from one computer to another.

Save to Floppy Drive

This command provides a simple 1 click command to save the current test file to the disk in the Floppy Drive to the same name
as is currently being used. This provides a convenient method for copying files from one computer to another.

Edit (copy/swap/erase ports) (Pro version only) Figure 2.13 Menu to Edit Ports
This command will display the menu shown in Figure 2.13. This menu lets you Swap Ports
modify Flow Data for an entire port. This can be useful should you find you " Edit Options
haye mistakenly recor.ded data for the wrong port, for ﬁlliqg in a new blank port Edit Action Capy j
with data from a previously tested port, or completely erasing a port. The
process consists of: Copy Data from This Cyl s j

e  First select the type of 'Edit Action' you want to do. To This C

_',ll -
e Then select which port or ports you want to perform the action on. | IM
e Then select which data (Intake, Exhaust or Intake + Exhaust) you want to What Data |Wj|
edit.
e Then Click on the 'Do Edit' button to perform the edit. [ Notes:
Pick the Cylinder #3 for the parts for whic_h oLl
Swapping and Copying are also handy if you want to make a 'stand alone' test of want tocopy data from' and tc', then click on
- . . . . the ‘Do Edit button.  IMPORTANT: Datain

a particular port. Say you were doing several modifications to a particular port. Cylinder # 3 wil be ovenwitten.
Each modification you simply called a different Cylinder by setting the 'Number

of Cylinders to Test' spec in the Head Specs menu to the # of modifications. For
example, Cyl #1 could be 'Baseline', Cyl #2 could be '3 angle valve job', etc. Say Do Edit | Help | [Zanc:ell Print
that the 5th modification was one you wanted to do more analysis on. You could

first Save all your modifications as a Test File, like '"ALL-MODS' for future
reference.

Then you could 'swap' Cyl #5 with Cyl #1, so Cylinder #5's data (the 5th modification) is in Cylinder #1's location. In Head
Specs you could then set 'Number of Cylinders to Test' to just 1, which effectively erases all cylinders higher than the first.
Now you could Save THIS file under a new name, like 'BEST-MOD'. This 'BEST-MOD' file of just 1 cylinder can now be
combined with Engine Specs for analysis, graphed with other Test Files, etc., just as if the entire head was like the 1 cylinder,
the 5th or best modification.
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Print Main Screen
Print Blank Worksheet
Windows Printer Setup

The Print Main Screen and Print Blank Worksheet commands simply give you instructions how to do each. These commands
were placed under File as many users will look under File to find these print options. The Windows Printer Setup lets you
change your Windows default printer, paper orientation, etc for printing reports or graphs in other areas of the program.

Unlock Program Options
The Port Flow Analyzer is equipped with copy protection. This ensures that legitimate users do not have to cover the costs for
unauthorized distribution of the program. When you first receive the program, it is in demo mode. In demo mode you can try

either the Basic version, or the full Professional version for ten days. All features are working in demo mode.

Sometime during those 10 days, you must call Performance Trends to obtain an “Unlocking Code”. This Unlocking Code will
be for either the Basic version or the Pro Version, whichever you have purchased.

Before you call Performance Trends, you should get your registered code number and computer hardware number. These are

available by clicking on File in the upper left hand
corner of the Main Screen, then clicking on Unlocking

Figure 2.14 Menu to Unlock Program Options

Program Options. A screen will appear as shown in P2 Unlock Form =101 x]
Figure 2.14. Code # to Extend Demo 239235212 oK
Computer Hardware # 842897

Performance Trends will provide you with an unlocking
Registered Name Joe Smith

code number. Type in the unlocking number and click Cancel
on OK. Ifyou typed in a number correctly you will be Registered Code # 14666

iven a message that the program is permanentl
g g Prog P Y Enter Unlocking Code # || Help

unlocked to either the Basic or Pro mode. The program
will only run on this one computer.

Click on Help for more info on how wou use this screen to unlock this program.

If you want to run the program on another computer, you
must install it, obtain the computer hardware number and registered code number as shown in Figure 2.14, and call Performance
Trends for a new Unlocking Code for that computer. There may be a charge for additional computers.

Graph

The Graph command lets you graph several different types of data from the current test, either by itself or with data from other
tests for comparisons. The Graph options are discussed in detail is Section 3.4, page 85.

Report
The Report command lets you create reports of several different types of data from the current test, either by itself or with data
from other tests (Pro version only) for comparisons. The Report options are discussed in detail is Section 3.1, page 65.

Test Options

The Test Options command opens up the Test Options menu. There you tell the program what data you want to record (swirl,
port velocity, barometer, etc) and other details about the test (like test pressure, bore adapter diameter, etc.). Test Options are
discussed in detail in Section 2.3, page 29.
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Head

The Head command opens up the Head Specs menu. There you can describe the head you are testing, like valve size, port
volume, etc. In the Pro version, you can also open up the Head Details menu. There you can record over 60 other specs about
the head, like valve/spring/locks/retainers details, material type, chamber CCs, etc. Head Specs are discussed in detail in Section
2.4, page 33.

Flow Bench

The Flow Bench command opens up the Flow Bench Specs menu, where you can describe the Flow Bench you are using.

The specs in the Flow Bench menu are critical for accurate results. Be sure
to read and understand the Flow Bench Specs as discussed in detail in
Section 2.6, page 41.

Engine (Pro version only)

In the Pro version, the Engine command opens up the Engine Specs menu. There you can briefly describe engine specs to
combine with your head flow data for more detailed analysis. Engine Specs are discussed in detail in Section 2.7, page 45.

Preferences

Preferences let you customize the program for your needs and for your computer and printer. See Section 2.2, page 25.

Help

Click on Help for several options to help describe your options at the Main Screen, and for other information to help you
understand how this program works.
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2.2 Preferences

Figure 2.15 a Preferences Menu

Click on the Prefernces

item in the menu bar at the
top of the Main Screen to

bring up the Preferences |Fil3t |F‘e[fu[mance Trends Inc | |De[au|t Floppy Digk Drive
menu shown in Figure
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<

2.15 a. Here you can |5.E'3“"d | 248-473-9230 . | [W'hen Changing Head Specs Port Length

adjust some program items Tip: Enter test [company name, phone #, ete] which | Calculate new CCs from existing Port Diameter j|

to personalize the program will appear at top of printouts.

for your needs. " Standard Engine Analyzer Example Camz | [Test Pres. for History Mu CFM <0 j

Breferencgs may also save |7[:ams to Use | e j| # Tests Kept in History Log 75 j

time by eliminating steps iow Entering Cam File D]

you don't require. Pathtomy EA. | | Allow Entering Cam File Directly \ul
IF you choose ko use Examples from pour std. Engine Dot Matrix Graph Printer Mo j

Analyzer [not thiz Paort Flow Analvzer), zupply the

path where your std Engine Analyzer is saved. Printer Fonts MS 3 ansSerf Font j|
Lzually thiz is the  C:\PERFTRMS.PTINEAZD : : =
. v Printed Graph Width, % of Page mn,;J
Prog ram Title 'Show 5td EA Ex Cam Comparison |Yes j| Main Screen Graph Lines Thin j
Comments |Hain Screen, Other Cyl. Graphs  |vq: j
Ent . exth " Location of Test Library Files ] |SF Cal. Test Pres. Cont | [None (match Flnuj
nter mO,S any text here |Use Alternate Location for Files Mo j -
for the First and Second Test Folder Name in Program [Folder
lines. These 2 lines will |F:alh h.:l FIIES. |E:kPFAFILES | |Uxe Seat Angle to Calc ¥ly Area |y, j
appear at the top of Tip: Thiz iz tppically uzed only for Metwork systems.
printouts and printed
graphs. This is a good 114 I Cancel | Help I Restart Showing Help Tips I

place for your business
name or your personal name. You can change these entries as often as you wish.

Standard Engine Analyzer Examples (Pro version only)

These specs let you have access to the same Libraries of simple Cam example specs that come with our standard Engine
Analyzer program, v3.0 or later. If you choose 'My Engine Analyzer' as the Engine Analyzer to use, you must provide the Path
location to your Engine Analyzer. Otherwise, the Port Flow Analyzer uses the library of standard Engine Analyzer examples
provided with the Port Flow Analyzer. The major advantage to using examples from your standard Engine Analyzer is you can
load specs from additional examples you have added and saved.

Use Alternate Location for Files (Pro version only)

Some users (typically those on a network) may need to store their data files in a location other that in the PFA30 folder (the
folder containg the actual Port Flow Analyzer program). For example, you may want to put the files on the E drive so other
computers can access them. If so, choose Yes and then the spec Path to Files will be enabled.

In most all situations (except for network users) it is STRONGLY recommended you keep this marked No.

It is also STRONGLY recommended that if you do choose Yes, that you do NOT keep changing this back and
forth from No to Yes. This will produce possible errors when saving or opening files. This will be due mostly
to saving them in one location and then looking for them in another location.
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Path to Files (Pro version only)

If you set the previously described Use Alternate Location for Files
spec to Yes, this spec becomes enabled. Enter the full path to the
new location for the Port Flow Analyzer data files. For example, if
you want to store the files on the E drive, enter the path:

E:\PFAFILES

Either before you make this change in the Preferences menu, or
immediately after that change, you must copy all Port Flow
Analyzer data folders (directories) and data files to the new
location. These folders include:

Test Library (the PFADAT folder and all subfolders)
Head Library (HEAD and XHEAD folders)
Engine Library (ENGINE and XENGINE folders)

Assuming you used the path E:\\PFAFILES, you must copy the
ENGINE, HEAD, PFADAT, XHEAD, XENGINE folders (and
their contents, the data files) to the PFAFILES folder on the E
drive. See Figure 2.15 b.

Figure 2.15 b Alternate Path in Windows
Explorer
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| Eile Edit Go
‘ S ‘
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folder for the

: data files.
- __VAmernca Dnllnﬁﬁ]ﬁpcopy all
--- [ /] Ereenst the folders
using Windows
copy
commands to
this new
location.

|_-—_|--F_‘| PFAFiles
..... D E nglne

- 171 Pfadat
----- l:l Fengine

-_ Program Files

You must copy all 5 folders listed above and their contents (files) to the new location to avoid errors.

It is also STRONGLY recommended that you do NOT keep changing the path. Once you set it, do NOT
change it. Constantly changing it will produce possible errors when saving or opening files. This will be due
mostly to saving them in one location and then looking for them in another location.

If this process seems complicated or you are not familiar with Windows copy commands or folders, DO NOT
use this option. Keep the spec Use Alternate Location for Data Files set to No.

Default Floppy Disk Drive

Choose the letter of the floppy disk drive on your computer, usually A . This is the disk drive which will be first opened when
using the Save to Floppy Disk or Open from Floppy Disk File commands at the Main Screen.

Main Screen, Other Cyl. Graphs

Choose Yes to graph all cylinders for the data entered on the Main Screen. This provides an instant review that all data is
consistent from point-to-point and cylinder-to-cylinder. Choose No to only graph the data from the current cylinder you are
working with. The only real advantage of choosing No is to save time refreshing the Main Screen on slower computers.
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When Changing Head Specs Port Length (Pro version only)
In the Head Specs menu, entries are possible for Port CCs, average Port Diameter and Port Length. As one spec is changed,

another is updated to make the 3 specs consistent. Your choice here tells the program which spec, CCs or Diameter, to change
when Port Length is changed.

Test Pres. for History Mx CFM (Pro version only)

The program keeps track of the maximum intake and exhaust CFM for each test. This Max CFM is shown in the History Log,

test Preview when Opening Test Files, and can be searched for in the Filter options. Your choice here determines to what Test
Pressure to correct this CFM to for reporting. For example, a SuperFlow 110 user may prefer 10" where a SuperFlow 600 user
may prefer 25" or 28".

Show Std EA Exmp Comparison (Pro version only)

Choose Yes and the current specs are shown with the new Example cam specs side by side if you are picking Example cam
specs from the Std Engine Analyzer library. This comparison can be useful in preventing mistakes, but some users may want to
eliminate this extra step.

Printer Fonts

Choose which basic type of font to use for printouts. You may not get your choice if your printer does not support that
particular font.

Enter Cam File Directly (Pro version only)

Choose Yes if you want to be able to type in a Cam File path and file name directly (recommended for advanced users only). If
1 character is wrong in the path, you will get error messages. At the time printing, this option was not activated in this version

yet.

# Tests Kept in History Log (Pro version only)

Pick the number of tests which you want the History Log to hold, from 25 to 100.

Printed Graph Width, % of Page (Pro version only)

Due to the endless combinations of computers, Windows setups and printers, some printed graphs may not fill the page, some
may extend off the page. This option lets you expand (% greater than 100) or shrink (% less than 100) the printed graph to
better fit the page.

Main Screen Graph Lines (Pro version only)

This option lets you choose the line thickness of the summary graph of CFM vs valve lift for all the ports on the Main Screen.
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SF Cal. Test Pres. Corr.

SuperFlow 300, 600, 1200 and 1020 benches have an additional, minor correction factor if you flow heads at a different test
pressure than what the bench was actually calibrated for at the factory. The FlowCom does not include this correction factor.
Select 'Do Correction' if you want your data corrected for this effect (should be more accurate). Select 'None (match FlowCom)'
if you want the program to match your FlowCom CFM calculations.

Graph Dot Matrix Printer Adjustment

Choose Yes if you are getting breaks in the border around printed graphs (usually happens with dot matrix printers).

Test Folder Name in Program

The Port Flow Analyzer saves tests under different folders (directories) under the main folder PFADAT. Some users may prefer
to have the 'Folder' be called 'EngFamily' or 'Customer', depending how they choose to organize their tests. Your entry here of
most any text up to 9 characters is what the program will use to call the different folders where test files are stored.

Note: In the DOS version 2.1, these folders were called “customers”. If you want to match the wording used in the DOS
version 2.1, change this word to Customer.

Use Seat Angle to Calc VIv Area (Pro version only)

Select Yes and the VIv Area in the reports and graphs is calculated based on valve outside diameter, stem diameter, valve seat
angle and valve throat diameter. This is a more detailed and accurate way to calculate true geometric valve opening area. Select
No and the V1v Area in the reports and graphs is calculated based on valve outside diameter only. This method is like the
method used in Performance Trends’ Engine Analyzer programs. Vlv Area is also used to calculate Valve Vel and Flow Coef,
and therefore also affects these results. See Figures 3.6, 3.7 and 3.8 in Section 3.1 for more information.

See Appendix 7 & 9 for several new Preferences added in version 3.5 & 3.5B.
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2.3 Test Options

The Test Options determine what data is recorded for a flow test and what test equipment was used which can effect CFM flow.

Figure 2.16 Test Options Menu

Test Pr r
es essure, Click on File, then Print or Windows Printer Setup to print this screen.
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are 10, 25 and 28 "water. Note [Tumble Settings |Frnm | |I] | ||] | itv graphs and reports later, p oo
that you can convert to other

pressures in graphs and reports
later. Most head porters use the same pressure here as picked for the Intake Test Pressure.

Number of Rows of Data
Enter the total number of data points you think you will record for the test, usually the number of valve lift settings. (Tip: Enter

a number 3 to 5 higher than you think you will need so you can easily add points if you want. There is no problem with having
extra blank rows.)

Bore Adapter Diameter, in

Enter the diameter of the Bore adapter used for the Flow Test, in inches. The diameter of the Bore Adapter you use can
significantly affect CFM flow, and potentially stability, swirl and tumble.

Intake Adapter

Enter a description of the intake adapter, something like None, Radiused Inlet #2, Clay, Dual Plane + Holley 350, etc, or click
on the Down Arrow button to pick a standard choice. If you are using Port Flow Analyzer CFM data in our Engine Analyzer
programs for head data (not manifold data), it is recommended you use a radiused inlet adapter or clay.
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Exhaust Adapter
Enter a description of the exhaust adapter, something like None, 6" Stub Stack, 1 5/8" header, etc, or click on the Down Arrow

button to pick a standard choice. If you are using Port Flow Analyzer CFM data in our Engine Analyzer programs for head data
(not exhaust manifold or header data), it is recommended you use a short section of pipe, 6-12 inches long.

CFM Flow

Click on down arrow button to set the method for entering or measuring CFM flow. This choice together with the Type of Flow
Bench specified in the Flow Bench Specs has a large impact on what columns are displayed on the Test Data grid. The option
of Entering CFM Directly provides an easy way to create reports and graphs for tests run on other types of flow benches.

Temperature (Pro version only)

Click on down arrow button if you want to record air temperature, even if it is not required for CFM calculations. This will add
a Temp column to the Test Data grid.

Barometer (Pro version only)

Click on down arrow button if you want to record actual (not corrected like a TV weather report) Barometric Pressure, even if it
is not required for CFM calculations. This will add a Baro column to the Test Data grid.

Humidity (Pro version only)

Click on down arrow button if you want to record humidity, even if it is not required for CFM calculations. This will add a Dew
Point or Reltv Hum% column to the Test Data grid.

Swirl (Pro version only)

Click on down arrow button if you want to record Swirl. This will add a 1 or 2 columns to the Test Data grid.

Tumble (Pro version only)

Click on down arrow button if you want to record Tumble. This will add 1 or 2 columns to the Test Data grid, depending of the
Tumble Settings entered. (This may expand to include the Tumble Settings in future versions.)

Tumble Settings, From - To (Pro version only)

Enter the starting number for the first tumble setting. For example, if you are recording 4 tumble readings from 0 to 270 degrees
of rotation (0, 90, 180 and 270), enter 0 for the 'From' setting. For the To setting, set the final degrees of rotation. In the
example of 0, 90, 180, 270 this would be 270. At the time of printing this manual, these options were not yet activated.
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Type

Click on down arrow button to set the method for determining valve lift setting for the flow test. Note that most people use
valve lift in inches, not L/D.

Step Size

Enter the difference between subsequent lifts. The units will be in either Inches or L/D depending on the Type chosen above. If
you want to record flow at every tenth of an inch, choose a Type of Inches and enter a Step Size of .1 .

Max Setting

Enter the highest valve Lift in inches or L/D you want recorded. The units will be in either Inches or L/D depending on the
Type chosen above.

Include a Zero Lift (.000) Point ?

Click on down arrow button to select to include a zero (0) lift point in the data set. Including 0 can be a convenient way to
measure and record Leakage at each port.

Type

Click on down arrow button to set the method for measuring Port Velocities. This will add several columns to the Test Data
grid.

Data

Click on down arrow button to select the type of velocity data and related data you are entering. If you select "Water, then these
pressure readings are recorded and will be converted to velocity in Ft/Sec when graphed or reported.

First Lift to Record Velocity

If you chose a Type above to record port velocities, you can enter the first or lowest valve lift in Inches at which to allow port
velocities to be recorded. At the time of printing this manual, you could not specify this Lift as an L/D.

Second Lift to Record Velocity

If you chose a Type above to record port velocities at 2 valve lifts, you can enter the second valve lift in Inches at which to allow
port velocities to be recorded. At the time of printing this manual, you could not specify this Lift as an L/D.

See Appendix 7 & 9 for several new features added in version 3.5 & 3.5B.
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2.4 Cylinder Head(s)

The cylinder Head Specs describe the port geometry and cylinder numbering. In the Basic version, many of the specs shown in
Figure 2.17a are not available to keep the program easier to operate.

Figure 2.17a Cylinder Head(s) Menu
Click on File, then:
¢ New to blank out this menu.
e Open Example to pick an example head provided with the

Intake Port Specs:

# Valves/Ports program.

e Save to save these head specs to a name of your
Identifies if there are 1, 2 or 3 choosing.
intake valves per cylinder and e  Print or Windows Printer Setup to print this screen.

how many ports there are for
this number of intake valves. If
2 or 3 valves are specified, both
valves are assumed to be equal

Name of current set of Head Specs (SB-FORD). You give
the specs a name when you save them (Pro version only).
Details opens up a new menu for storing more head info.

size an(IifOzpenZd exactly the Head Comments (different than Test Comments)
same. or 5 ports are lets you describe the head itself (Pro version only).
specified, the program also
assumes all these ports are the & Head Specs [ SE-FORD ]
same volume and length. If you Back [ok] file Hedd Detals  Help
have 2 or 3 valves per cylinder, "Head #. Customer and Comments — T FORTVELET -
and the ports from these valves Head # Customer [ssl?ne ?::; S|[:|Dergs - tlerB.D have been
siamese (run into each other) in [KPP-004E2 | |kevin j| estimated] ~|
the head, specify the number of
" Intake " Exhaust
ports as 1.
[Layout |1 walve & 1 port jJ [Layout |1 walve & 1 port j
I'Ualve Diameter, in 1.84 ['U'alve Diameter, in 1.54
Valve D|ameter, in |Slem Diameter. in .343 |Stem Diameter. in 343

[Throat Diameter, in 17 [Throat Diameter. in 1.4
Identifies the outside (largest) |A\rg Seat Angle. deg 45 |Avg Seat Angle, deg 45
diameter of the head of the |Port Shape | |Rectangular jJ |Port Shape F ectangular

intake valve(s) in inches. |Port Yolume, ccs 162 |Port Volume, ccs 2

B2 ]
|Avg Port Width, in 1.42 |Avg Port Width, in 1.24
EN

. . |Av|_:| Port Height, in 1.54 |Avg Port Height, in 1.34
Stem Dlameter, n |F‘|Jlt Length, in 4.5 |P|:|lt Length, in

(Pro version only)

" Help " Cylinder Humberning
Click on the down arrow button to zelect one of the -
general shapes for the port. This shape is only used |N umber of Cylinders to Test 4

[
The diameter of the stem of the for drawing the port velocity maps for recording Fitot |Starling [ ﬂ |Step Size [q ﬂ
. . Tube part velocities. p19
intake valve(s) present in the
port in inches.

||:_',l| #t Preview | 1.2,3.4

Seat Inside Diameter, in (Pro version only)

The smallest diameter of the port in the valve seat area. Usually this is the inside diameter of the valve seat. This spec is used to
more accurately calculate the true valve opening area. This area is used to calculate and report VIvArea and FlowCoef if Use
Seat Angle to Calc VIv Area is set to Yes in the Preferences menu. See Section 3.1 and Example 4.3.
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Seat Angle, deg (Pro version only)

The overall angle of the valve seat. For most valves (even multi-angle valve jobs) this is 45 degrees. For multi-angle valve jobs,
enter the angle for the middle angle. Some race valves have 30 degree seats which improve low lift flow. This spec is used to
more accurately calculate the true valve opening area. This area is used to calculate and report VIvArea and FlowCoef if Use
Seat Angle to Calc VIv Area is set to Yes in the Preferences menu. See Section 3.1 and Example 4.3.

Port Shape (Pro version only)

The setting of this specs determines if the Port Dimensions in this menu are either Diameter or Width & Height. This spec is
also used to draw the port when Pitot tube port velocity readings are being recorded or graphed.

Avg Port Diameter, in (Pro version only)

Identifies the average inside diameter of the intake port(s) over their entire length in the cylinder head. Usually this can be
measured at the end of the port which mates to the intake manifold. A more precise way is to calculate the diameter by
measuring the port volume and port length. If you know port CCs, enter it in the spec below, first making sure the Port Length
is accurate. If you set the number of ports to 2 or 3, this is the diameter of only 1 of these ports. These ports are assumed to be
the same length and diameter.

As you enter Port Diameter (or Port Width and Port Height), or Port CCs, or Port Length, the other related
specs are instantly updated to keep all values consistent with each other. The spec “When Changing Head
Specs Port Length” in the Preferences menu lets you have some control over what specs get changed and
which specs stay constant when changes are made.

Avg Port Width, in (Pro version only)
Avg Port Height, in (Pro version only)

If you have set the Port Shape as Rectangular (not circular), these specs are displayed instead of the single specs of Avg Port
Diameter.

Port Volume, CCs (Pro version only)

Is the volume of the intake port in CCs (cubic centimeters). This value can be input directly (then the Avg Port Diameter
changes to match this volume and the Port Length spec). Also, if you enter or change the Avg Port Diameter, this value will be
calculated based on that diameter and the current Port Length spec. If you set the number of ports to 2 or 3, this is the Volume
of only 1 of these ports. These ports are assumed to be the same length and Volume.

Port Length, in (Pro version only)

Is the length of the intake port (down the center of the port) from the intake valve to the end of the head port (the start of the
intake manifold runner). For many common heads, 4.5"-6" is a typical length. If you change Port Length, either the Port
Volume or the Port Diameter (or Width and Height) are updated so these dimensions are all consistent. The Preferences menu’s
spec When Changing Head Specs Port Length (Section 3.2) lets you select if you rather have the dimension specs or the volume
specs changed when Port Length is changed.
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. ___________________________________________________________________________________________________________________________________________|

Exhaust Port Specs:

The definitions of the Exhaust Port Specs are identical to those of the Intake Port Specs.

Cylinder Numbering

These specs are used for cylinder numbering of the cylinder head.

Number of Cylinders in Test

This identifies the number of cylinders on the head which will be tested. For example, a cylinder head on a V-6 would have
three cylinders per head, and an in-line 4 cylinder would have four cylinders per head. The Port Flow Analyzer v3.0 allows up
to eight cylinders per head. If you are only going to test 1 cylinder on a head with 4 cylinders, this spec would be set to 1, not 4.

Starting #

The first or lowest cylinder # for the head.

Step Size

The difference in cylinder numbers between adjacent cylinders on the same head. For example, for a Chevy V-8 with cylinder
numbering of 1, 3, 5, 7 this would be 2. For a Ford V-8 with cylinder numbering of 1, 2, 3, 4 this would be 1.

Tip: Often users may want to run several tests on a single port, with various stages of port modifications.
Rather than making several different test files, you can call each modification a separate cylinder. In the Test
Comments you can specify that, for example, Cylinder #1 is the Baseline, Cylinder #2 is with a 3 angle valve
job, etc.

Menu Commands

The menu bar at the top provides for several command options, some which are fairly self explanatory:

e Back (ok) returns you to the Main Screen.

o File opens up several typical Windows options, many only available in the Pro version. In the Pro version, you can open
and save these Head specs as separate files. This allows you to easily change these specs to match a different head with
only a couple of clicks. See Section 3.6, Data Libraries.

e New will blank out all the Head Specs, Head Comments; and the Head File name will be called “Untitled”.

e  Open Example Head File will open a typical Port Flow Analyzer “File Open” menu, where you can pick a set of
example Head Specs loaded by Performance Trends.

e Open Saved Head File will open a typical Port Flow Analyzer “File Open” menu, where you can pick a set of Head
Specs which you have saved, using the Save command in this menu.
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L]
e Save Head File will open a typical Port Flow Analyzer “File Save” menu, where you can save the current set of Head
Specs and Head Comments under a name of your choosing. This name then appears at the top of the Head Specs
menu. This name should not be confused with the Test File Name which appears at the top of the Main Screen. The
Test File includes all the Head Specs and Flow Data, and therefore includes the Head Name.
e  Print lets you print this screen.
e  Windows Printer Setup lets you change printer selection, paper orientation, etc.
e Head Details (Pro version only) brings up a new menu for you to enter many more detailed head specs. See Section 2.5.
e Help brings up a series of help screens on the Head Specs menu.

Figure 2.17 b Head # Menu

'
Head # (Pro version only) ssign Head Number K

|New Head |SBFuld-I]I]3B |
Head #s can be critical for shops flowing many heads a year. The program Last Head [SBFord-0037 |
keeps track of #s so you don't assign duplicates or skip #s. Consistency of Head

# pattern also makes it easy to find heads in the Test Library. If you click on - :
the Head # spec, the menu of Figure 2.17 b is displayed. This menu lets you Plies Foe e (Dl ] Ll

pick a new head # 3 different ways. Numbers ‘ SBFord-0037 j|

Increment Up ‘ Increment Up by 1 j|

1. You can start a new Head # format if you select Yes for Enter a New
Number Format. For example, say you currently are using 'Johnson0012'
as a Head # for 1 customer Johnson. Now you have a new customer Smith
and you want to start with #s like 'Smith0000'. |Ente[ a Hew Humber Format No j

2. You can simple use the last Head # used, incremented up by 1 you select
No for Enter a New Number Format.

3. Select No for Enter a New Number Format, then select some other Head #

"Mew Number Format

|N ew Number |

(not the latest Head #) from the Numbers list, and a new Head # will be [ g“tf?: P ——
created from it. This new # will be, either the exact # you picked (typical if st Eniter a hew Number Format 10 1o’ 1o use

. ! . the nest Head Mumber in sequence. Set ‘Enter a
you are flowing a head which you have already flowed), or incremented up Mew Humber Farmat' ba Yes' o use enter a
by 1 if you request it (typical if you are working with a new head but with different number sequence or type of number.
the same Head # format). This is a list of the last 100 Head #s you have

Summary of Old Head Mumber Picked:

Head Mumber; SEFord-0037
S Folder/Test File: chevwchystk. phl
For Advanced Users: To delete or change #s in this list, use Wordpad or Test Time & Date: 12:27 pm 0941741999
Notepad and edit the 'Headnum.pti' file in the PFA30 folder, but keep a backup

in case you make a mistake.

assigned.

Use Humber | Helpl Ean-::ell Print

Customer (Pro version only)

Click on the down arrow of Customer to be presented with a list of customers you have previously used. You can pick one of
these customers, or type in a new one. New ones are saved by the program and added to the list.

For Advanced Users: To delete or change customer names in this list, use Wordpad or Notepad and edit the 'Customer.pti' file
in the PFA30 folder, but keep a backup in case you make a mistake.

Comments (Pro version only)

Type in comments to help describe these cylinder head specs, and the head details if you want. These comments are saved with
the Test File, with the Head File if you save the Head File, and can be printed out with the Head Specs when reports are printed.
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2.5 Cyl. Head Details (Pro version only)

The cylinder Head Details have no effect on any calculations or analysis. They are only saved for information to help describe
this head and associated parts. You may want to fill in some, all or none of these specs. You can print out these details with
reports and you can search (Filter) test files for specific Head Details. For example, you can filter test files for all tests which
had Valve Spring Open Pressure (a Head Detail) greater than 400 pounds. See Section 3.7 on Filtering tests.

Figure 2.18 Head Details Menu
Back [ok] File  Help

Valve Description

Enter a part # and/or

description of the valve, 30 Ve Gl ST Specfmake Exhaust Al SEEl e Intake Exhaust

characters max. Walve Description  [Marlep Manley Seat Width. in 15 | |14 |
['I."alve Length, in 5.015 5.015 |Tu|:l Cutter # |G|33"'1 | |G|32"'1 |
[Installed Height. in | [2.234 2234 [Seat Cutter # G645 | [GGz7s |

Valve Length, in [Lock Groove. in .25 .25 [Bottom Cutter # |GG44 | |GG22 |

alve Weight, gms 135 104 N .

Length of the valve in |r:tem to Guide, in 0015 .002 Other Descriptions Intake Exhaust

inches Face Width, in 22 22 [Locks |I:nm|:u Cams | |I:nm|:u Cams |
|Malgin Width, in 05 05 |Fletainers |D:m|:- Cams | |D3m|:- Cams |

|SpringCups!anaters ||:.3m|:. Camsz | |I:nm|:| Cams |

|5pring Description CompCams | [CompCams

InSta"ed Helght’ |Sealed Pressure. |bs (100 80 [Ualve Seals |FeIF'ro | |FeIF'ro |
in [Installed Height. in  [1.73 1.73 [Chamber CCs [57 [Material =]
. |[:oil Bind Height. in  |1.04 .99 Minimum Intake Cross Sechion [rect.]

Height of the valve stem Free Height, in 2.02 2 (lﬁ [1.886 | Wd [944 | |Awea [1.78 |

above the valve guide once Spring Rate. Ib/in 345 796

the valve and springs are Weight, gms a7 a1 " Help

installed, or some other i 'I Gt Click or the down arow button to choose betwesn Cast

reference point that vou | ax Yalve Lift, n -661 .64 Iran, Slurninum and Other for the material of the head.
ence p y Pres at Mx V Lt, Ibs 328 269

use, in inches.

Lock Groove, in

Distance down from the valve tip to the top of the first lock groove, in inches.

Valve Weight, gms

The weight of 1 valve, in grams.

Stem to Guide, in

The clearance between the valve stem and the valve guide, in inches.

Face Width, in

The width of the valve face, in inches.
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. . . ide View of Val
Margin Width, in Side View of Valve
he width of the val h Margin
The width of the valve margin, in inches.

Spring Description T

Enter a part # and/or description of the valve spring, 30 characters max.

Note: For the specs Spring Description, Seated Pressure, Installed Height, Free Height, Spring Rate, Max
Valve Lift and Pres at Mx V Lft, if you change one of these specs, it is likely that one or more of these
other specs may be updated to keep all these specs consistent.

Seated Pressure, Ibs

The force exerted by the valve spring when compressed to its installed height, in pounds.

Installed Height, in

The height of the spring once installed in the head with the retainer and locks, with the valve closed on the seat, in inches.

Coil Bind Height, in

The height of the spring compressed so there is no space between coils, in inches. Note that this spec is compared to the Max
Valve Lift and Installed Height specs. If coil bind is occuring, the Pres at Mx V Lft is calculated and displayed as 99999,
indicating a problem.

Free Height, in

The height of the spring with no weight or load on it, in inches.

Spring Rate, Ib/in

The rate of the spring in pounds per inch (Ib/in). This will be calculated from the specs above, or if you enter the spring rate
here, the Seated Pressure will be calculated.

Weight, gms

The weight of the spring(s), in grams.

Max Valve Lift, in

The maximum lift the anticipated cam and rocker arm ratio will lift the valve, in inches. This will be calculated from the Spring
Rate if you enter Pres at Mx V Lft below.
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Pres at Mx V Lft, Ibs

The force in pounds (Ibs) of the valve spring at the Max Valve Lift entered above. This will be calculated from the Spring Rate
if you enter Max Valve Lift above.

If coil bind is detected based on the other input specs, this value is reported as 99999, indicating a problem. The only way to
change this from 99999 is by changing the specs which affect coil bind: Coil Bind Height, Installed Height and Max Valve Lift.

Seat Width, in

The width of the valve seat, in inches.

Top Cutter #

Enter a part # and/or description (angle, width, etc) of the valve seat cutter for the top of the valve seat, 30 characters max.

Seat Cutter #

Enter a part # and/or description (angle, width, etc) of the valve seat cutter for the main part of the valve seat, 30 characters max.

Bottom Cutter #

Enter a part # and/or description (angle, width, etc) of the valve seat cutter for the bottom of the valve seat, 30 characters max.

Locks

Enter a part # and/or description of the valve locks or keepers, 30 characters max.

Retainers

Enter a part # and/or description of the valve retainer, 30 characters max.

Spring Cups/Locators

Enter a part # and/or description of the valve spring cups or locators, 30 characters max.

Valve Seals

Enter a part # and/or description of the valve seals, 30 characters max.
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Chamber CCs

Enter the CCs of the combustion chamber in cubic centimeters, CCs.

Ht

Enter the height of the minimum cross-sectional area of the intake port. Area will be calculated based on Port Shape specified in
Head Specs. This spec could be Dia if the Port Shape is Round.

Wd

Enter the width of the minimum cross-sectional area of the intake port. Area will be calculated based on Port Shape specified in
Head Specs. This spec will not be shown if the Port Shape is Round.

Area

Enter the minimum cross-sectional area in sq inches of the intake port. Wd and Ht will be calculated based on proportions of the
Port Ht & Wd in Head Specs.

Material

Click on the down arrow button to choose between Cast Iron, Aluminum and Other for the material of the head.
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2.6 Flow Bench Specs

The Flow Bench Specs describe the flow bench you are using, and any required specs concerning the electronics which my be
recording the data. Flow Bench Specs are critical to accurate data. Therefore, be sure these specs are correct for each test.

Master Bench Specs

A critical concept for Flow Bench Specs is the idea of the Master Bench Specs. When you run a flow test, you are using a

particular flow bench, with certain Flow Bench Specs.
When you save the flow test, the program saves a copy of
the Flow Bench Specs with the test. Lets call this test
“Test110” and assume it was run with a SuperFlow 110
flow bench.

Lets say several months later that you buy a new SF 600
type of bench. (Or you could have changed any Flow
Bench spec: different bench, different electronics,
different calibrations, etc.) Your current bench specs do
not match the specs for “Test110”. If you open
“Test110”, the program installs the SuperFlow 110 bench
specs which you used when you ran the test. This lets

Figure 2.19 Typical Note on Master Bench Specs
Settings DO MOT Match the Master Bench Specs

Thesze Flaw Bench specs were uzed for meazuring CFM far the current test:

Theze zpecs are for a Std SuperFlow B00 Type of Flow Bench, but wour
current Standard Flow Bench Specs are for a Std SuperFlow 110 Type of Flow
Bench.

TEST110

you accurately calculate CFM and
other data just as you did when you
first ran the test.

If you go into the Flow Bench

Figure 2.20 lllustration of Master Bench Specs

/ specs to calculate CFM and analyze results.

A Test File contains the raw flow data and other

Specs menu, you will likely get a
message shown in Figure 2.19,
saying that the Bench Specs for

Test File “Test110”

The program keeps

separate records of your
Master Bench Specs, the
specs describing the bench
you are currently using.
These Master Bench Specs
are used whenever you

Test110 do not match your Master Flow Data:

Bench Specs, the specs for your Lift Range Flow
current SF 600 bench. You may Pres .
ask "What are Master Bench 100 2 10.03
Specs?” 200 3 9.99
The program keeps track of any Head Specs:

changes to Flow Bench Specs, # Int Valves = 1

asking you if these changes should

Int Valve Dia = 2.02 ...

start a New Test.

only apply to the Flow Bench

Specs for a particular flow test, or
if these changes represent your
actual flow bench, the Master Flow

Flow Bench Specs:
ench Type = SF110
lectronics = PTI Elc Int ...

Master Flow Bench Specs:
Bench Type = SF600
Electronics = PTI Elc Int ...

Bench specs. Whenever, you start
a new test, either based on a
previous test or starting completely

E\c

blank, the Master Flow Bench
Specs are used. Whenever you
open an old test file, the bench
specs used for that particular test

\_ Note that the Flow Bench Specs for a particular test may not match
the bench you are currently using, the Master Bench Specs

are used.
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General Bench
Specs

Type

Click on the down arrow button
to select the type of flow bench
you are using. You choice here
will affect which specs are
enabled or disabled in this menu.

Use Temperature
Correction

Click on the down arrow button
to select whether the CFM flow
readings must be corrected for
the temperature difference
between the cylinder head and
the measurement orifices. For
custom 'Blower Center' type
benches like a SF 110, choose
Yes. (For standard SuperFlow
benches, this spec is disabled and
set to the appropriate setting for
that particular bench.)

Rated Test Pressure,
"water

Enter the test pressure at which
the measurement flow orifices
have been calibrated for. For
example, for an SF 600 this
would be 25", for an SF 1020
this would be 50”. (For standard

Figure 2.21 Flow Bench Specs Menu

Click on File, then:

e Save as My Master Bench Specs

e Open Master Bench Specs

e Load Typical Flow Ranges (for SF 300 or SF 600 benches)
e Print or Windows Printer Setup to print this screen.

w. Flow Bench Specs
Back [ok] ‘File  Help

" General Bench Specs ~ Last Updated
|Time!Date |EJ'2!EI!1 999 321 pm |

Type | sid SuperFlow 110

[Use Temperature Comection  |vo;

" Flow Ranges

L

|Hated Test Pressure, “water
Standard Flow Fanges being uzed

M Inclined Flow Manometer

i

[Full Scale Reading Range #1 &8 (10 | [140 |
[Full Scale Pressure, "water ::::: E = |;: R
[Cinear Scale ke arvle) [0 ] | | Fange s I—lm
" Electronics [Range #5 59
Type [Perfomance TrendsEl = ||| HengeE=ilas |
EomPor | [com 7 Range #7  [105
# Readings to Average o | | Hel
\Other Data |N|:|ne j|
| See Detais (calibations) |

\

Note how several inputs in this menu, especially for
standare SuperFlow benches can be disabled (printed in
gray and they can not be changed). Many of these inputs
are enabled (printed in black and allowed to be changed)
only for Custom benches.

Click here to bring up the Calibration Window for Electronics,
discussed in Appendix 5.

SuperFlow benches, this spec is disabled and set to the appropriate setting for that particular bench.)

Inclined Flow Manometer

Full Scale Reading

The highest reading # on the inclined manometer. Usually this is 100%, but could be something different if the manometer is
custom or calibrated in "water. (For standard SuperFlow benches, this spec is disabled and set to the appropriate setting for that

particular bench.)
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Full Scale Pressure, "water

The actual pressure in inches of water at the Full Scale Reading entered above. (For standard SuperFlow benches, this spec is
disabled and set to the appropriate setting for that particular bench.)

Linear Scale (like a ruler)
Click on the down arrow button to select the type of scale used to mark the inclined manometer. Select Yes if the scale is linear

like a standard ruler. Select No if the scale is non linear like a SuperFlow % Flow manometer. (For standard SuperFlow
benches, this spec is disabled and set to the appropriate setting for that particular bench.)

Electronics

Type

Click on the down arrow button to select the type of electronics you are using to record flow bench readings. You choice here
will affect which specs are enabled or disabled in this section.

Com Port

Click on the down arrow button to select computer's COM (serial) port # you are using to 'talk' to the electronics. It is most
reliable for you to click on the Find button to the right of this entry to have the program automatically check all possible COM
ports to find your type of electronics. If it can not be found, you may want to go into the Electronics or FlowCom screen, click
on Help, then Troubleshoot and try some of the Troubleshoot options. You can also check the Frequently Asked Questions
(FAQ) section of our website under “Support” for the latest info on finding a working COM port on your computer.

Also check Appendix 7 & 9 for additional new features added in version 3.5 & 3.5B.

# Readings to Average
Enter the number of readings you want to be averaged together for a CFM, Swirl and/or Tumble reading. If you enter a lower

number the test will be completed faster. A larger number (10 or higher) usually produces more repeatable results, especially if
you are recording Test Stability, Swirl +/-% and Tumble +/-%.

Other Data

Click on the down arrow button to select the type of other data which can be read through the electronics. Click on 'See Details'
button to calibrate these sensors (and the flow sensors for non-SuperFlow FlowCom electronics) to the program. See Appendix
5 for more details.

See Details (calibrations) Button

This button becomes enabled if you have selected the Performance Trends EI for the Type of Electronics, or selected something
other than None for Other Data. See Appendix 5 for more details.
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Last Updated

Time/Date

The time and date when these Flow Bench Specs were last modified. An old date is not necessarily a bad thing. It just means
you have been using the same bench for a long time, usually a good thing.

Flow Ranges

Range #1-7

Enter the Full Scale flow for Ranges 1 through 7, intake and exhaust. This is the CFM Flow when the inclined flow manometer
is at its highest reading, usually 100% Flow. For many types of SuperFlow flow benches, these specs are preloaded by the
program and are disabled for you to change. For SuperFlow 300, 600 or 1200, or custom benches, you just enter the CFM
values which came with your bench from the factory.
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2.7 Engine Specs (Pro version only)

The Engine specs describe the
engine's size, compression ratio,
cam and valve train. These
specs are combined with flow
data to do more detailed analysis
of a head and its performance
potential.

Cam and valve train
specifications are critical to
engine performance; therefore
reliable information is
necessary. It is recommended
that you use specifications given
by the cam grinder or engine
manufacturer. Actual
measurements of cam and valve
train specifications can be done,
however this can be tricky and
therefore is recommended to
have someone experienced
perform them. Guides for
making these measurements are
also available from cam grinders
and manufacturers of valve train
components and are beyond the
scope of this User's Manual.

Figure 2.22, Engine Specs Menu
w Engine Specs [ UNTITLED ]
Back [ok] File Help

" Cam Specs " General Cam Specs

Intake  Exhaust
Type ||Ew 370HP 350LT1 3972178 -
|Eenlerline, deg 110 122 | | - J'
Lift for Rating Events i -
Duration @ 050 *  [242 54 | . 050 inches |

Open @ 050 * T s LLifter [profile] Type #aar Solid Flat ﬂ
Close @ .050 = [Total Cam Advance E.0 Advance ﬂl

Max Lobe Lift 306 323 Designed Yalve Lash, in .026
|Ac:tua| Valve I:ash . -UZE -[IZB |Lu|:|e Separation, cam deg (116.0

|Hm::ker Arm B atio 1.5 15 " General Engine Specs

[t ]

m

o

|Gross Valve Lift, in |_45£I | |_485 | Bore.in | (4.03 Stroke, in 3.48
|Use Cam File |ND jJ |Nu J # Cyl 8 C.R. 10
|Int File Pickl | —| |Eunnecling Rod Length, in [
[Exh File  Pick| | | | [Culn[E51 | ECs[5820.4 | Chamber CCs
" Help " Engine Comments
Mumber of cylinders in the engine [ex. for a8, this Typical 350 Chevy bored _030"] :I

would be 8] p 16

[

Figure 2.23 Port Flow Analyzer Cam Profile Definitions

Typical Exhaust Lobe

Important: The Engine Specs Max Lobe Lift
menu’s Cam specs update as you
change other cam specs. For
example, if you change a
centerline, the Total Cam
Advance number changes to
reflect the new centerline.

Lobe Separation
is Cam Degrees ___
from this Lobe
5 Cirel Centerline to
ase Circle Intake Centerline

. * Lash at Tappe
Lobe Centerline

Opening Closing

Intake

Centerline, deg ATDC

Is the location of the maximum lift point on the

Events Events

i .050” Tappet Lift ...

.040” Tappet Lift

<

= .
! e— Dur at.040" Dur-at.050 , T
“4“——Adv. Dur. >

* Lash at Tappet is Lash at Valve divided by Rocker Arm Ratio. Lash at Tappet is
shown only to illustrate lash in general. Lash at Tappet is not used in program or

cam profile. If you are using the program’s engine builders because it is difficult to measure.
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standard cam profiles, this is also exactly half way between the open and closing point because the program assumes the same
opening and closing profile (a symetric lobe).

Duration @ xxx

Is the number of crank degrees where the tappet is lifted to the tappet lift specified as the Lift for Rating Events in the General
Cam Specs section above base circle.

Opening @ xxx

Identifies crankshaft degrees before top dead center where the tappet has been lifted to the Lift for Rating Events above base
circle Base Circle on the opening ramp. (Lift for Rating Events is specified in the General Cam Specs section.) This value is
generally available on your "cam card" or in cam catalogs. If this event occurs after top dead center, enter a negative value. For
example, if it is reported as 4 degrees after top dead center, enter -4.

Closing @ xxx

Identifies crankshaft degrees before top dead center where the tappet has been lowered to the Lift for Rating Events above base
circle Base Circle on the closing ramp. (Lift for Rating Events is specified in the General Cam Specs section.) This value is
generally available on your "cam card" or in cam catalogs. It is highly unlikely, but if this event occurs before bottom dead
center, enter a negative value. For example, if it is reported as 4 degrees before bottom dead center, enter -4.

Max Lobe Lift, in

Identifies how high the cam lobe lifts the tappet above Base Circle in inches. If you are given "gross valve lift" by the cam
grinder, divide by the rocker arm ratio assumed by the cam grinder to obtain gross or maximum tappet lift. This can also be
done by clicking on the Clc button to open up a Calculation Menu. See Section 2.8.2.

Actual Lash @ Valve, in

Identifies the lash or clearance in inches between the valve tip and its actuator, generally the rocker arm. If you have specified a
hydraulic Lifter (profile) Type, this spec is disabled.

Notes: This spec works with the Designed Valve Lash spec. If you specify an Actual Valve Lash nearly the same as the
Designed Valve Lash, the valve will be opened as the cam profile was designed. If you specify a smaller Actual Valve Lash
than the Designed Valve Lash, the valve will be opened longer and higher than what the cam was designed for. And vice versa,

if you specify a larger Actual Valve . . . . :
Lash than the Designed Valve Lash, Figure 2.24, Valve Train Designs & Estimated Rocker Arm Ratios

: : Pushrod End Plvot Direct Acting
the Valve.wﬂl be opened less time Overhead valve Overhead Cam Overhead Canm
and less lift than what the cam was
designed for. R.A.R. = 1.3-1.7 R.A.R. = 1.3-1.7 R.A.R. = 1.0

Rocker Arm Ratio

I
I'rrr
ITNEIR

| IIIIT]
Ie
]

T

Identifies the ratio between tappet —
lift and valve lift. Generally rocker —
arm ratios vary between 1.3 to 2.0. ’
For valve trains with no rocker
arms, for example overhead cam

Il—l“
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systems with directing acting tappets, enter 1. See Figure 2.24. The Port Flow Analyzer assumes the ratio is constant although
actual rocker arm ratios vary slightly with valve lift.

Gross Intake Valve Lift, in

Is the maximum lift of the valve with NO valve lash (even if it is a mechanical cam with valve lash). Mathematically it is Max
Lobe Lift multiplied by rocker arm ratio. This is the standard way most cam grinders rate their cams for valve lift, sometimes
called Advertised Lift. This number is calculated from other specs in this menu and can not be entered directly.

Note: If you are not using (specifying in the program) the same Rocker Arm Ratios as what the cam
grinder is assuming, this number will not match the cam grinder’s catalog or advertised lift.

Use Cam File

Click on the down arrow to pick Yes or No. In this version of the program, No is the only option. Future versions will allow
you to read in Cam Files describing the cam profile, degree by degree.

Exhaust
Centerline, deg ATDC
Duration @ .050”
Max Lobe Lift, in
Actual Lash @ Valve, in
Rocker Arm Ratio
Gross Valve Lift
Use Cam File

Definitions for these specs are the same as for the Intake cam described previously.

General Cam Specs
Type

This combo box lets you describe the source of the specs used in this menu:
® You can select the Use Specs in this Menu and enter in most any combination of Cam or Valve Train specs.
e  You can pick the Pick an Example option to be presented with a list of Example Cam Specs See Picking Example Cam
Specs at the end of this section. It will then display the name of the Example Cam specs you have picked

The Type you choose has a large effect on how this menu looks. If you choose Use Specs Below, all specs will be printed in
black, and you can change them to most any number you want. If you have chosen an example, the specs which relate directly
to the example will be displayed in blue.

Should you choose to change any of these blue specs, a notice is given that changing any spec related to the example will

change the Type from the example name to the general name of Use Specs Below. The example name is a handy reminder of
what the specs in this menu represent, so you may not want to change any of these blue spec settings.
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Lift for Rating Events

You can pick the lift from base circle at which cam events are rated from the following:
e .050" which was the method used by all our previous Port Flow Analyzers, and is the way used by most cam grinders
for American aftermarket and racing cams.
e .040" or 1 mm which is a common metric method used for motorcycles and foreign cams.
e Seat Timing which is commonly used for Advertised Duration by American cam grinders.

Be sure you are using the correct one, as this will create large errors in the results if you are not.

Total Cam Advance

This combo box lets you either pick an advance, retard or “straight up” cam timing by clicking on the arrow key, or you can type
in an advance or retard in degrees directly. If you just enter a number, a number with a + sign (ex. +4) or a number followed by
the letters “adv”, the program assumes it is number of degrees of cam advance. If you just enter a number with a - sign (ex. -4)
or a number followed by the letters “ret”, the program assumes it is number of degrees of cam retard.

Total cam advance is based on the current Intake and Exhaust Centerlines. If the centerlines are equal, Total Advance is set to 0
or straight up by the program. This is a major change from the previous DOS versions of Port Flow Analyzer where the spec
Additional Cam Advance was used. In those versions you could specify opening and closing events which would produce a
Total Cam Advance of say 4 degrees, but the Additional Cam Advance could be set to 0. This was confusing to users. This
new method of using Total Cam Advance should match cam specs used by most cam grinders.

To change cam timing from how it was ground by the cam grinder you will need special set of timing gears or an offset timing

pin, key or bushing. In general, advancing the cam will give more lower end torque while giving up some top end HP; and
retarding will give up low end torque to gain top end HP.

Designed Valve Lash, in

Is the valve lash the cam grinder recommends you use, or what the cam was ground for. If the cam grinder recommends a
different lash for the exhaust than the intake, use the intake lash. Also see Actual Lash @ Valve a couple pages back.
Lifter (profile) Type

This combo box lets you pick the type of lifter and the “steepness” or “aggressiveness” of the cam’s profiles. The combinations
consist of:

Hyd vs Solid Hydraulic vs Solid lash adjustment

Flat vs Roller Aggressiveness or steepness of the profile (Roller being more aggressive)

Mild vs Agr Aggressiveness or steepness of the profile (Agr being more aggressive)

Invrtd The most aggressive or steep profile (being more aggressive than Mild or Agr)

The choice of Hydraulic vs Solid is the most important as this dictates the use of a lash setting and whether hydraulic lifter pump
up is possible in the Engine Performance Estimate report. The other choices simply determine differences in the steepness of the
profile for the same Max Lobe Lift.. Most truly aggressive cams or roller cams have more Max Lobe Lift for a given duration,
and milder or hydraulic cams have less Max Lobe Lift.
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Lobe Separation, cam deg

Is the separation between the intake and exhaust centerlines in cam (not crankshaft) degrees, and is the standard method used by
most cam grinders. This number is calculated from other specs in this menu and can not be entered directly.

Engine Specs
Bore, inches

The diameter of the cylinder measured in inches.

Stroke, inches

The distance the piston travels from TDC (top dead center) to BDC (bottom dead center) measured in inches.

) Figure 2.25a lllustration of Rod Length, in
# Of Cylinders

The number of cylinders for the engine.

For example, for a V-8 this number is 8,

for a single cylinder engine this number

would be 1. + /D
Rod Length, in \

The distance from the center of the wrist

pin bore to the center of the crank journal
bore measured in inches. &———— Con Rod Length ——3~

C.R. (compression ratio)

The engine's compression ratio based on cylinder clearance volume and total cylinder swept volume (sometimes called static
compression ratio). Do not use compression ratios which are corrected for cam timing, weather or supercharger boost.

Compression Ratio = Clearance Volume + Swept Volume
Clearance Volume

Clearance Volume and Swept Volume must be in the same units, both either CCs or cubic inches. Multiply CCs by
.061 to obtain cubic inches, multiply cubic inches by 16.39 to obtain CCs.

Since C. R. has a Clc button, see Section 2.8.1 for calculating Compression Ratio from clearance volume, piston dome volume,
deck height and gasket thickness.
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Picking Example Cam Specs

Port Flow Analyzer Chapter 2 Definitions

If you click on Type in the General Cam Specs, you can choose the Option of Pick Example Cam. If you do, you will be

presented with the screens shown in Figure 2.25 b.

Figure 2.25 b Picking Example Cam Specs

53

Catagories of Cam Examples

Catagories [groupsz] of
" Performance Trends' Examples

Typical Cams -
Buick V-6/¥-8 —

Small Block Chey
Comp Cams[tm] SmilBlock Che
Big Block Chevw

Comp Cams[tm] BigBlock/Chev
383-440 Chiyszler
1426 Hemi Chrysler

289-302 Ford
302H0/351w Ford
39044277428 FE Ford x

Uze Catagory Cancel

Tip: Click on a catagony ta highlight it, then
click on the 'Uze Catagony' button, or just
Double Click on the catagory to pick in one
step. [Catagories are groups of examples,
like a group of Chewy heads, not individual
examples.]

Click on Type in the General Cam Specs, then pick the Pick an
Example Cam option to be presented with this menu, a list of
catagories of cams.

Click on a Catagory to highlight it, then click on the Use Catagory
button to pick that catagory.

This screen shows the individual examples of cams that come
preloaded with the Port Flow Analyzer Pro version. Click on an
example cam to highlight it.

Once highlighted, click on the Pick
button to actually load in these example
cam specs. Depending on settings in
the Preferences menu, you may be
shown a comparison of these specs with
your current cam specs.

Examples
Datad Lifter Walwe Cntr Lobhe Yalwe Rocker

E£73-360 Chrysler Cams Lif FProfile Train Line DImur Lift la=skh PRatio
Stock &2 240 Mamaal Trans - os0 MH+dAF 1t P+PRL dmp 104 216, .27 1= 1.& £y
Srtock &8 3240 Marmal Tiexh) 1E0 i JEIT? %=1 1.&E
Stock &8 3240 Auto Trans _aLEo MHdAF 1t P+P& dmp 104 Z10 JEZ8E5  tha 1.&E
Srtock &8 340 Auto Tralexh) 1E0 Z10 Z8E tna 1.&E

SEChr=r WG-11383 . i .5
ElFR SBEChrsr WGE-11832 Hiexh) 115 194 .EGE a 1.5
El1lFR 2EChrsr WGE-1124 HYD _ako AHAF 1t P+RL prd 108 154 _EZEE Ha 1.5
ElFR SBEChrsr WE-1124 Hiexh) 115 E04 LEEE na 1.5
ElF SEChrs=r WE-1184 HYD .ogo AHwdAF 1t P+RA prd 105 194 JEEE nl 1.5
ElER SEChrsr WE-1124 Hiexh) 115 Z04 _E20 n 1.&

=

Bbreviationz: BIR=Elue Racer CC=Comp Cams Tip: Click on Example to highlight Pick l I Cancel I
Lun=Lunati  bdz=kotorzportz it, then click on 'Pick' or 'Delete’

Comp Camz Grinds: DEH=Duel-Energy
#RAE=Extreme-Energy  Me=Mitrouz-HF

button. Double click o pick
Ewxample in 1 step.

Print |
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2.8 Calculation Menus (Pro version only)

The following section explains the user input for engine specs listed with Clc buttons. These specs are ones where you can
simply enter a value, or click on the Clc button and the program will present a menu of inputs which will calculate that particular
parameter. These menus are like computer “scratch pads” for calculating specs like Compression Ratio and Max Tappet Lift
from other inputs.

Notes:

The starting values in each calculation menu are always blanked out. Once enough specs have been entered, the calculated
value(s) at the top of the menu will be displayed. This calculated value(s) will now be updated each time you change a spec. If
you want to use this calculated value,
click on Use Calc Value. If the Figure 2.26 Typical Calculation Menu
calculated value is within expected
limits, it will be loaded into the
original menu. If you click on Cancel, |FERE =T
you will be returned to the original File Gra X350MLD.PTI

Click on Clc button to bring up Calculation Menu

menu with the original value 113 3[] Calc Compression Ratio E I
. I o T

unchanged. If you click on Help, you Tests| [Calc Compression Ratio 10.91 eneral Cam Specs | -
will be given a general explanation of 51| [Total Chamber CCs =3 fype [use Specs in his Menu = q
calculation menus, and a page # in Litt for Rating Events | 050 inches [
this section for more info about the " Chamber Specs Lifter [profile) Type [ MidHydFlat =] rl

i i 20"Tei | [Chamber CCs in Head 66 Total Cam Ad ‘-
particular menu you are using. amber CCs in Hea otal Cam Advance (51 Feta =k

Test OY PPiston Dome: CCs 4 Designed Yalve Lash. in |_I] 6 L
The input values or calculated values (TestD| | [Gasket Thickness. in [oz8 || [FobeSepaiation, camdeg [10).0 —
; ; Pairt —
in any calculation menu have NO el Gasket Bore Dia, in ] Seneral Engine Specs
affect on calculated performance 1 Deck Height Clearance, in [ 022 ore.in | |4 [Stroke. in | [3.48
unless you load the Calculated value 2 Cyl 3 CH. 9.3
into the original menu. If you alread 3 Notes: - .
k g in th f fy ired b y 4 Thiz calculation iz bazed on the existing Short LConnecting Rod Length. in ILI
now a spec in tne jorm required by 5 Block specs of a Bore = 4 and Stoke = 348, If
theprogram, then you have no need 5 :EIS iz incomect, change these specs before using uln 3458 ECs [5734.0 | Chamber CCs
IZ Menu.
to use the calculation menu. For 7 Eriter a negative [ Dome CCs for a Pistan Dish. Engine Comments
. 8 Enter a negative (-] Deck Height Clearance if the Example of Small Block 350 Chevy - =

example, if you know the g piston goes above the deck at TDC. Mild Production Cam.
Compression Ratio is 10.3, you have 10
no need to use a calculation menu to a Use Calc Value | Help | Cancel| Print | .
calculate Compression Ratio based on 13
Gasket Thickness, Piston Dome CCs,
etc.

2.8.1 Calc Compression Ratio

Is the Compression Ratio calculated from the following specs and the current cylinder volume (based on the current Bore and
Stroke in the Engine menu). Compression Ratio is defined on page 49 under Engine specs. See page 51 for general notes on
Calculation Menus and for an example of their use.

The equation for Compression Ratio depends on the cylinder displacement. This displacement is based on the current Bore and

Stroke in the Engine menu and is displayed in the Notes section at the bottom of this menu. Make sure these specs match the
engine for which you are calculating Compression Ratio before using this menu.
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Chamber Specs

Chamber CCs in Head

Is the combustion chamber volume in the cylinder head, measured in cubic centimeters. This is the value obtained if the heads
are "cc'd".

If you know the entire clearance volume of the cylinder, but do not know Piston Dome CCs, Gasket Thickness or Deck Height
Clearance, enter that volume here as Chamber CCs in Head. Then enter 0 for Piston Dome CCs, Gasket Thickness and Deck
Height Clearance. The program will calculate compression ratio based on the equation below where Clearance Volume is the
Chamber CCs in Head.

Compression Ratio = Clearance Volume + Swept Volume
Clearance Volume

Piston Dome CCs

Is the volume of the "pop up" in the piston measured in cubic centimeters. The "pop up" is the volume of piston material added
to the top of a flat top piston. If the piston has a "dish" (depression), enter the dish volume as a negative (-) number.

Gasket Thickness, in

Is the thickness of the head gasket in inches after it has been "crushed". "Crushed" thickness is after the head bolts have been
torqued to spec.

Gasket Bore Diameter, in
Is the diameter of the bore in the head gasket. A good approximation is to use the same as the Bore in the Engine menu, and this

value is loaded in when you first open up this menu. You can change it to most any value you want. (In actual use, gasket bores
are usually .030-.100” larger than the cylinder bore.)

Deck Height Clearance, in

Deck Height Clearance is the distance in inches from the top of the piston to the top of the cylinder block when the piston is at
TDC. The top of the cylinder is the deck, or surface to which the head bolts. If the outer edge of the piston travels above the
deck, this is called negative deck height and you must enter a negative (-) number.
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2.8.2 Calc Max Lobe Lift

Is the maximum lobe or tappet lift for the cam. Max Lobe Lift is
defined on page 46 in the Engine specs. See page 51 for general notes
on Calculation Menus and for an example of their use.

Advertised Valve Lift, in

The valve lift you see in the cam grinder’s ads, catalog or cam card in
inches, also called Gross Valve Lift.

Assumed Rocker Arm Ratio

The Rocker Arm Ratio assumed by the cam grinder for the particular
engine. This should be stated somewhere in the catalog or on the card.
Note that this assumed rocker arm ratio may be different than what you
are actually using on the engine. The Notes section displays typical
Assumed Rocker Arm Ratios for popular American V-8s.

Port Flow Analyzer

Figure 2.27 Calc Max Lobe Lift

Calc Max Lobe Lift, in

|Ea|t: Max Lobe Lift, in 293

" Cam Grinder's Specs

|ﬁdvertised Yalve Lift, in

L&ssumed Rocker Arm Ratio

" Motes:
Advertised Walve Lift is gross walve lift from
baze circle [azzuming no lash).
r'ou must uze the Rocker Arm R atio aszumed in
the cam grinder's catalog, which may MOT be the
Raocker A B atio in the engine. Check with cam
arinder, but here are some examples:
1.5  Small Elock Chewy
Big Block Chewy
28943024351 Fard
351C, 3514008, 4294460 Ford
352/390/428 Ford
3834440 Mopar
2734318/ 3404360 Maopar
Oldzmobile -8
Pontiac Y-8 [zometimez 1.65]
5 Buick -8
AMC Y-8

—_

R E NS e L N
o L

—_ L

Uze Calc ¥alue | Help I ‘Eancell | Print I

Chapter 2 Definitions
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2.9 New Test Menu:

The New Test command is available by clicking on File at the top, left of the Main Screen, then selecting New Test. You will
then be presented with the screen shown in Figure 2.28. Getting a new test started right is probably the most important step in
running a flow test. (Also see Example 4.1 and 4.2 for more details on the New Test menu.)

Figure 2.28 New Test Menu

When starting a New Test, it is

usually best to first Open a 4 Critical specs for the new test are listed here at the top.
previous test which is similar to Click here to start a New Test based on these settings.
the New Test you will be W Starting a New Test
running (similar head specs, Start Mew Test Cancel [don't stark new test] Help
similar test lifts, similar data to File Name for Dperator for Head # for = Folder Name for
record. etc ) T};is previous test Mew Test MHew Test M Mew Test ﬂl MNew Test ﬂl
N TEST111 ack s
will then be the 'pattern’ or | I | JE
'template’ for the New Test and T Pick Which Specs to Keep. based on current file [ TEST110 ]
will save you from having to ¥ Flow Bench See Specs | Bench Type: Std SuperFlow 110
type in many specs to describe = Hoad Snens File: ofeurdat o T
. . v Head ead Specs File: pfourdat, pti 02" [t E"E=x
this New Tes.t. This also ml Keep checked if you are going to test a zimilar head.
ensures consistency between I” Head Details See Specs Urless most of the new Head's detailz [part #z, etc.] match the
your tests and reduces the _I current Head, leave thiz box unchecked.

pOSSlblllty of errors. |F pou want to record the same data as the current test, keep this

¥ Test Options
See Specs box checked.

If the current test is not a good ¥ Test Pattern
'pattern’ for this new test (or if

If wou want to keep the zame valve L/Dz and flovw be
Hz az the curnent test, keep thiz box checked.

there currently is no test ¥ Nest Commeyits Check this bosx if pou want to keep the Test Comments and

displayed) you can abort make gome minor changes for the Hew Test, N
b

starting this new test by clicking [y Epgine See Specs | Engine Specs File: sbehey  Cam Type: Use Specs Entered

on 'Cancel (don't start new test)'
hcela New ezt iz started, pou can easily eraze ar modify any of the specs listed above.
at the tOp of the New Test A _I.J shecs no selected o 'Keep’ will be mostly blank when pou start the Mew Test,

screen. Then click on 'File' at

the top, left of the Main Screen A fth t setti I h
and select one of the 'Open’ summary of the current settings is given here.

options to open a past test to Click on these buttons to see the current settings.
serve as a pattern. . .
See Figure 2.29 for an example of Keeping the Test Pattern.
If you must start with a blank
test (which may be the case
when you first get this
program), or want to modify
some specs from the previous
test, click on the 'See Specs' buttons for each category of specs. Click on Help

Click here to Check or Uncheck these options. Checking means you
want to keep these specs for the new test. Once the new test is started
you can then make modifications to these specs if you want.

at these menus for more info on how to enter these specs. Figure 2.29 Test Pattern Data
When you close out these menus, you are brought back to the New Test screen. Point |Lift L/ |Range ;ﬁ:st " Eﬁ:: % E
Be sure to check the check box at the left for all specs you want to use for your 1 51 075
new test. All Categories not checked will be blanked out. Blank specs may > 101 o502
cause problems with more detailed analysis, and won't allow you to keep track S -2III2 -‘I BE Keeping the
of important details about the head you are testing. 1 -303 -‘I E0 4 Test Pattern

5 |04 o200 4 |<eepsValve
Most specs in these categories can be changed once the test has started with no c -EEIE : S50 4 Lifts, L/Ds and
problems. This includes specs which simply describe the test and head and do - : EOE : 200 4 Ranges from
not affect any calculations or what is recorded, like Head Details, Test : : Previous Test.
Comments, etc. g
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However, specs which DO affect calculations like the Flow Bench Specs, most Test Options specs, Valve Diameters in Head
Specs (if L/Ds are being used) are critical to have correct for even the first data point.

Four other critical specs are listed separately at the top:

1.

File Name for New Test is the file name the program will create for saving the Flow Data for the new test you are starting.
The program fills in a default name of the current test name, but incrementing the last digit in the name by 1. You can
change this name to most anything you like. The program will warn you if the name entered is not valid and show you what
is wrong.

Operator for New Test is the name of the operator for this test. Click on Pick to pick an operator name already used or to
enter a new name. The program defaults to the operator of the current test.

Head # for New Test is critical for shops who use a head numbering system. Click on Assign to create a new Head # based
on the last Head # assigned (incremented up by 1) or to start with a new type of Head #.

Folder Name for New Test is the folder in the PFADAT folder where the test will be saved. The program may not be using
the name 'folder' for this spec, but whatever word you have assigned in the Preferences menu at the Main Screen. The
folder name "Examples' is reserved for Performance Trends example tests supplied with the program, and can NOT be used
for your tests.

When you are ready to start the new test, click on 'Start New Test' at the top of the screen. If some critical specs has not been
entered, the program will warn you and ask you for it at that time. The program will fill in the Test Time and Date based on the
computer's time and date. This can be changed later by clicking on the Test Time/Date at the Main Screen.

Tip: If you are making several small changes to a port, and are not starting with a new head, you might want to
simply call every new port modification a new 'Cylinder'. This is done by increasing the Number of Cylinders
to Test' in the Head Specs menu to as high as 8 if needed.

You can keep track of modifications in the Test Comments, like "Cyl 1 = Baseline, Cyl 2 = 3 angle valve job".
This will save considerable time not having to start new tests, and avoids filling the test library with possibly
meaningless tests.

However, there are limitations with this method in that you are limited in how you can report, graph or analyze a
single cylinder's data.

For modifications which you want to treat seperately, you can either:
e  Use the Port Edit command (Pro version only) as discussed on page 21 to copy the port to the first
position (for example, Cylinder #1). Then change the ‘Number of Cylinders to Test’ in the Head Specs to
1. This effectively erases all other ports. Then save this single port to a new name.
e  Or, perform a completely separate flow test.

See Appendix 7 for using the new, easy “EZ Start Wizard” feature added in
version 3.5.
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2.10 Test Correction Factor Menu

This screen lets you calculate a test correction for a SF 110 style of flow bench. The Test Correction can be entered 2 different
ways (chosen by 'Data Type").

1.

You can enter a number directly, like '1.002". The number 1.000 will give No correction (uses the Factory calibration).

You can install the standard orifice provided with your bench
(where the head normally goes) and flow it. Then knowing what
the orifice is rated for (usually 153.2 CFM at 10") and what it
actually flowed, the program will calculate a new Test Correction.

The procedure for option 2 would be:

1.

Open some recent test that you ran on this flow bench, from the
Test Library, or start a New Test (as in Example 4.2). This test will
be used as a scratch pad to calculate Corr CFM.

Install the Std Orifice plate with the 2 holes, one small and one
large.

Plug the large orifice and check that you are getting from 35 to 55
% Flow reading on the Range 1 (from 3.5 to 5.5 CFM flow on
SF110/120) assuming 0 leakage.

Open both the Std Orifices and flow them at 10" Test Pressure.
Record all the data to calculate CFM, including Range (usually the
highest range), Test Pres, Flow Pres, Test Temp and Flow Temp.
Valve Lift is not required. You can do this manually or with the
FlowCom and record the data in some blank row in the Flow Data
grid. Note the Corr CFM obtained.

Click on the Test Corr display at the Main Screen and bring up the
Test Correction menu (Figure 2.30).

Choose Calculate from CFM Flow as the Data Type. Then enter
the Corr CFM recorded and the Std Orifice Flow (usually 153.2
CFM). The program will display the new Test Corr. (Note that the
New Test Corr is based on the fact that the Measured CFM had the
Current Test Corr factored into it. Meas Flow WO Test Corr is
displayed also so you can more easily see how the Test Corr is
calculated.)

If the New Test Corr is close to the Current Test Corr (within 1%
or .01), it is recommended you do not use the new one, but keep the
old one.

See Example 4.2 for more details.

Figure 2.30 Test Correction Menu

Calc Test Comrection

]|

New Test Correction

|1 .003

|Eunent Test Comrection

|1 0

Meas. Flow W0 Test Corr.

|1 52.8

Current Date/Time (08/23/99 06:49 pm

" Test Correction Factor D ata
Data Type | Calculate from CFM flow x|

L
156
153.2

|Test Comection
|‘ Measured Flow, CFM
|“ Standard Flow. CFM

" Hotes:
* Measured Flow iz obtained by flawing the
ztandard orfice prowided with your flow bench. [t
iz bezt to calculate this flow from the Flow Test
Drata Sheet before entering this menu, This
calculated faw will incorparate the current test
comection factor of1.021 which was calculated
from a Meazured CFM [without a comection
factar] of 150.0 and a Std flow of 153.2 CFh on
02/01/33 04:38 pm .

Usze Calc "'-l"aluel Helpl Eancell Print

See Appendix 7 & 9 for several new features added in version 3.5 & 3.5B.
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2.11 Recording Data Electronically with
SuperFlow FlowCom (tm) or
Performance Trends Black Box II:

This screen shows you the readings from the electronic recording device currently connected to your computer, either the
SuperFlow FlowCom (tm) or Performance Trends Black Box II . Either of these systems let you automatically record these
readings and load them in the Test Data grid. This feature saves considerable time, ensures consistency of readings and
improves accuracy. (Also see Example 4.2 for more details.)

Figure 2.31 Screen for Reading Electronics, SF FlowCom or Perf. Trends Black Box Il

Menu
M Port Flow Analyzer v3.0 Performance Trends [ POR commands and
. . ml Perf Trends Readinys .
File Graph Beport Test Options Head Flow Bench  Engine OpthI’IS are
Cloge  Record (F1]  PortVelocity  Optione Help

Int#1 | Exh#1 | Int#2 | Exh#2 | explained later

" Set Test Pres. | [ ActTestPres.— | [Fange in thi ti
- - in this section.
" Test & Head Conditions 10 10.53 m
Test Commen
|1 1.84" Valve | |8:14 P 03/01/1996 | windzar Jr with | [ Data Point i [ Walve Lift ' [ Flow Reading |
|‘I.DEIEI Test Corr. | |" Bore Adapter | |Mj| |_l]l]l] | F1 ghte lgyOlilt anc?
— . _/_ _ ]
o ToaPe: | Leakage (2.1 Fob Cidon, | TestTemp (T1)7 [ Flow Temg Corr. CFM Flow ata displaye
24 | ek Cleken: 745 77 111 on this screen
Test Operator [t | |be tested on thi - 2 - depends on
" Port Velocity " St ] our setup in
" Test Data Y P
SuperFlaw 110 Orifices O (), O, @, o -0 4551 the Test
For Range 2 B4 73 2 1 - Options menu
Foint |Lift |L/D |Range|Test y Flnwo Test |Flow |CFM | < i for data you
Pres " [Pres X | Temp [ Temp !
3 i want to record,
2 |o0s0 o2F 3 10 75 85 13 185 1004 ! and Flow
3 00 054 |5 10 B |80 130|398 0 Bench specs
4 200 109 |7 10 7330 (78 122 |02 : for what data is
| e e e 5 needed to
. . ; A4 |
7 500 |.272 (8 10 |80 |78 115 1049 ' caI(;:uIitetCFM
8 |0 a2 & 10 7@ 78 115 1023 ! and wha
5 ! additional
1 - : i sensors you
< | _,.|_I 0.0 0.8

What data is displayed here and can be recorded is determined by settings in the Flow Bench and Test Options screens, and
somewhat by available space on the screen. Click on 'Flow Bench' and 'Test Options' at the top of the Main Screen to see these
options.

To avoid communications problems with the electronics, you can't type on the Test Data grid when this screen is open.
Therefore, you must use commands on this screen to select or change 'Data Points' (which row in the Test Data grid you are
recording for), Range, and Valve Lift. Also, you can only close this screen by clicking on 'Close' at the top left corner.

FlowCom is a computer itself, and can calculate and display CFM based on pressures, temperatures, leakage, range, etc. The

Port Flow Analyzer reads the pressures, temperatures, barometer (and optional swirl or tumble inputs), but not the FlowCom’s
calculated CFM. The Port Flow Analyzer program calculates its own CFM based on these raw measurements.
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If the Port Flow Analyzer's Leakage, Set (desired) Test Pressure, Flow Range and Flow Direction match the FlowCom's, both
will calculate and display the same CFM. If they are NOT the same, but the Port Flow Analyzer's Leakage, Set Test Pressure,
Flow Range and Flow Direction are correct, the CFM calculated by the Port Flow Analyzer is correct. (A note is displayed at
the bottom of the FlowCom screen if these specs don't match.)

This is important because it means you do not have to keep adjusting the FlowCom's leakage, range or test pressure to match the
flow bench. Just be sure the Port Flow Analyzer screen does match the settings on the flow bench and the Port Flow Analyzer's
CFM readings will be correct.

Note: Check the Preference spec SF Cal. Test Pres. Corr. on page 27 for a setting which may produce an additional small
difference between the Port Flow Analyzer’s calculated CFM and the FlowCom’s.

The Performance Trends Black Box II does not calculate CFM. Therefore, there are no concerns about the leakage, flow range
values, etc matching the Port Flow Analyzer program because the Black Box II does not store any of these values.

The most critical thing for accurate readings is to check that the manometers and dial thermometers on your
flow bench are matching the readings on this screen. If they do not, the electronics may need recalibratio
See Appendix 5.

When taking a reading, the Port Flow Analyzer takes several readings to average together to produce a good, repeatable reading.
This is shown in the upper left corner as the 'Set Test Pres' frame changes to 'Reading' x of xx and is displayed in blue. At the
same time, it watches the stability of Test Pressure (vertical manometer) and Swirl or Tumble if they are being recorded. The
number of readings to average is set in the Flow Bench Specs, from 5 to 50.

When done taking a reading, the data is written to the Test Data grid on the Main Screen and the Test Summary graph is
updated. The 'Data Point' indicator and corresponding highlighted bar for the current Row automatically advance by 1.
Therefore, try to start recording data at the top of the Test Data grid (Data Point 1) and let the Data Point indicator and current
row advance automatically down the grid as you record data.

If you have selected to record Port Velocity (selected in the Test Options) screen, a 'Port Velocity' option is available at the top
of the screen. Here you can select to Start or Stop recording Port Velocities.

You can click on the blue bar at the top of this screen and drag this screen to any location on your computer screen and the
program will keep it there.

Menu Commands

Close

Click this option to close this menu and return to the Main Screen.

Record (F1)

Click this option or press the <F1> key to start recording data.
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Port Velocity

Click this option to select either to start recording Port Velocity (somewhat rearranges this screen) or to stop recording Port
Velocity (returns the screen to recording CFM). This is only displayed when you have requested Port Velocities to be recorded
in the Test Options menu.

Options

Freeze

Freezes the current readings in this screen.

Continuous Update

“Un-freezes” the current readings in this screen and returns to continuous updating.

Re-Zero Pressure Readings

Electronics are prone to minor changes (or drift) over time or through temperature changes, etc. This is most obvious when you
have the flow bench turned off, but the updating pressure readings are not reading exactly 0.0. Rather than doing a complete
calibration of the system, you can simply re-zero the Performance Trends Electronic Interface by clicking on this option. The
program will tell you to turn Off the flow bench and wait for all pressures (manometers) to go to zero. Then click a button and
the program will reset the zero pressure reading on all 3 pressure sensors. (This command is not available with the SuperFlow
FlowCom.)

Note: Because the pressure transducers are so sensitive, the updating display will never read a constant 0 when the flow bench
is turned off. However, when they are correctly zeroed, you should see about the same amount of negative readings as positive
readings. (Note: The SuperFlow FlowCom is designed to never read negative #s, so this does not apply to it.)

Eliminate Re-Zero Correction

Click on this option if you want to eliminate any Re-Zeroing effect. The program will now convert voltage from the
Performance Trends Electronic Interface exactly as you calibrated it. (This command is not available with the SuperFlow
FlowCom.)

Display ...

These “Display” commands are of little value to the user. There are used primarily by Performance Trends technicians to
troubleshoot communications problems.

Help
Brings up “on screen” help.
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Definition of Data Types Recorded

Set Test Pres is the desired reading on the vertical manometer, the pressure drop across the valve and port. This is set in
the Test Options menu. When recording data, this changes to 'Reading' x of xx and is displayed in blue.

Act. Test Pres is the electronics’ current reading of the vertical manometer, the pressure drop across the valve and port.

Range is the Flow Bench range #. Click on the down arrow key to select from the current valid ranges for this flow bench
(set in the Flow Bench menu). For SuperFlow 1020 benches, this is displayed as the full CFM for the current range.

Data Point is the current row in the Test Data grid you are working with. This row will be highlighted in blue. Click on the
down arrow key to select the row to work with. The total number of rows is set in the Test Options menu.

Valve Lift is the current Valve Lift for the row you are working with. Type in a different valve lift to change it.

Flow Reading is the electronic’s current reading of the inclined manometer, the pressure drop across the flow measurement
orifices in the flow bench.

Test Temp (T1) is the air temperature by the head, the lower temperature location on SuperFlow 110 or 120 benches.

Flow Temp (T2) is the air temperature by the flow measurement orifices, the upper temperature location on SuperFlow 110
or 120 benches.

Barometer is the actual barometric pressure in Inches of Mercury and is available only with the FlowCom. The “corrected”
barometric pressure, as reported by radio or TV weather reports, will be higher due to elevation.

Corr. CFM Flow is the CFM calculated by the Port Flow Analyzer based on all its current settings. This should match the
FlowCom's CFM if all FlowCom and Port Flow Analyzer settings match.

Port Velocity for a FlowCom is the reading from the 3rd FlowCom pressure input, usually hooked to a Pitot tube for
measuring Port Velocity. The reading can be in Feet/Second or inches of water pressure depending on the 'Port Velocity Data'
setting in the Test Options menu. For the Performance Trends Electronic Interface, you must select inches of water pressure for
the 'Port Velocity Data' setting in the Test Options menu.

Swirl for a FlowCom is the reading from the J1 connection on the FlowCom, usually connected to a Swirl Meter or Tumble
Meter. This is only displayed if the 'Swirl' setting in the Test Options menu is set to one of the Record Swirl settings. For the
Performance Trends Electronic Interface, this is the signal entering the Auxiliary 0-5 volt jack, if so equipped.

Tumble for a Flow is the reading from the J1 connection on the FlowCom, usually connected to a Swirl Meter or Tumble

Meter. This is only displayed if the "Tumble' setting in the Test Options menu is set to one of the Record Tumble settings. For
the Performance Trends Electronic Interface, this is the signal entering the Auxiliary 0-5 volt jack, if so equipped.
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Chapter 3 Output

The Port Flow Analyzer provides several ways to view and output the test results, including:
e Reports of tabular data displayed on the screen
ASCII files for importing results to other software packages (Pro version only)
High resolution graphs
Printer output of reports or graphs
History Log (Pro version only)
Data Libraries for recording flow test data (or sets of head or engine specs in the Pro version) for later use.

All these topics will be covered in this chapter. Figure 3.1 shows how to reach all these various features.

See Appendix 7 & 9 for several new Report features added in version 3.5 & 3.5B.

Figure 3.1 Various Output Options from the Test Results Screen

Click on File to display several options to Save test files, Open test files which were previously
saved, display the History Log, or print information.

Click on Graph to display several Graph Options and produce a high resolution graph.

Click on Report to display several Report Options and produce a tabular report. Once a report
is displayed, it can be output as an ASCII file, or printed.

Open from Pro version’s
History Log displays a
chronological log of test
M Porl Flow Afinalpzer ¥3.0 Performance Trend: [ CHEV210-.1601 files you have recently

worked with (started

Int#5 | Exh#5 | Int#7 | Exh¥7 | new,hopened, mad?
Operylfrom all saved tew grap ;OI’ _reports (o) 8
pen Yiom Histary Log Test Comments etc.) Section 3.8.
ve Cike§ ———[EXAMPLE FOR CHEVY HEAD - 600 CFM FLOW BENCH 4] _ _

= Saving options to Save
Savk & Cula—T T -

:I Help: Click on one of the Tabs here to change to a different cplinder or port. in Section 3.6.

:I Click ot the Head menu command above to change the number of ports ta

D@&w Floppy Dis/
SavNoY\oppy Disk ;
be tested on this head.

Edit [copy/swap/erase ports] Opening options to

Name of current Test File

Sferences  Help

Hew [start new best] Chrl+h

[iy)

a test file are discussed

Print Main Screen CFM | 5wl 2 =00- . . open a pl'eV_IOUS|y

Print Elank woarksheet s & [ saved test file are

‘Windows Frinter 5 etup 153-249 11533 250 discussed in Section

Unlack Frogran O ptions M 3.6.

S Cirle 21323 ;g;g 2 Although Print options

B |06 300 4 25 63 2452|3002 1501 are limited on the Main

7 Screen, most menus

3 1001 have a Print button to

] print that menu, or a

12 i File command which

11 lists Print options

12 i} . .

13 - 0.0 under it. See Section
2 R
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3 . 1 Re pOI'tS DN Report Options Menu|

" Heport Specs

Click on the Report menu command at the Main Screen to be presented Type | Tt & E#h Calculated Daka j|
with the Report Options Menu shown in Figure 3.2. The inputs in this

. C tto Hew Test P -
menu are described below. Cancs Al ERNERIRTE e M

Mew Int Test Pres, "water 28

|New Exh Test Pres, "water 28

Type

Which Cylinders | 4] Cyinders =
Several types of reports can be picked by clicking on the down arrow key - Notes:
of this combo box. Depending on your choice, several options in this Select the options you want for this report. Some
menu may be enabled or disabled. options may be dizabled [graved out so you can't

change them)] depending on the twpe of report
wou zelect or ather zettings. Then click on the
't ake Report’ button.

Correct to New Test Pressure
Make Report | Helpl Ean-::ell Printl

Pick Yes and the report data will be corrected to the test pressures
identified by the next one or two specs, New Int Test Pres, " Water and
New Exh Test Pres, " Water. Pick No and the data is corrected to the test pressure identified in the test's Test Options menu
under Test Pressure. (Note that in the Pro version, the Port Velocities, Swirl and Tumble are corrected in addition to CFM.
However, these corrections have not been well proven with years of experience as has the CFM correction.)

For several Report Types, like Engine Performance report, no correction is possible or required and this spec is disabled (printed
in gray and you are not allowed to change it).

New Int Test Pres, " Water

The pressure the intake flow or velocity data is corrected to if the previous spec, Correct to New Test Pressure is set to Yes.
Note that if you flow a head at 10” and correct to say 28” you may get different results than if you had actually flowed the head
at 28”. This can be especially true of data other than CFM, like Swirl, Tumble, Stability, and Port Velocity readings.

New Exh Test Pres, " Water

The pressure the exhaust flow or velocity data is corrected to if the previous spec, Correct to New Test Pressure is set to Yes.
Note that if you flow a head at 10” and correct to say 28” you may get different results than if you had actually flowed the head
at 28”. This can be especially true of data other than CFM, like Swirl, Tumble, Stability, and Port Velocity readings.

Which Cylinder(s)

Click on the down arrow key of this combo box. to pick from reporting on:

e All Cylinders tested

e  Average of all cylinders tested

e  Pick Individual Cylinders (new feature added in version 3.5. See Appendix 7)
e Individual cylinders, which can be picked by the order they were recorded.

If the test file was only for 1 cylinder, or for some reports which require average data like Engine Performance Estimate, this
spec will be disabled.
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Notes:
e Ifyou pick Average, the average is based on all cylinders with data which is not 0. For example, for 3 cylinders, if
cylinder 1 is 20 CFM and cylinder 2 is 24 CFM and cylinder 3 is 0 CFM, the average is 22 CFM ((20+24)/2), not 14.7
CFM ((20+24+0)/3).
e If'the cylinders are numbered 2, 4, 6 and 8 on the head, and you ask for the 4th cylinder, the report will be for cylinder
#8, not cylinder #4.

Report Types
Int & Exh Raw Flow Data

This report simply restates the raw data recorded on the Flow Test Data grid for each and every port. See Figure 3.3. If you
select this report all specs in the Reports menu are disabled.

Generally, raw data is only useful for finding errors in data which occurred during the flow test. For example, during analysis of
data, one data point looks "out of line" from the others. By examining the raw data, you may discover that a Test Temp of 15
was entered when it should have been 115.

You can now go into the Flow Test Data grid screen and change that particular point to 115. Use the Save command to save this
corrected data to the Flow Test Library . This ensures that if you open the file again, it will have the correct 115 value, not 15.
Now when you make reports or graphs, the Port Flow Analyzer will calculate all results based on the new, correct 115 Test
Temp.

See Section 2.1 describing the Main Screen Test Data grid for definitions of the items reported here.

Figure 3.3 Portion of Raw Int & Exh Data Report Summary of
M Port Flow Analyzer ¥3.0 Performance Trends [ CHEVZ210-.160 ] Critical specs for
.. Back Prin ez File Help[F1) —|&] x| this testand

‘ ] it of:  Test Time Tezted Com ko 8 Wive v Dia  Stem Dia  Port Area head.

Zﬁ M Imt 25" 250" 1 202" a4t 252 mq1n

: Culinders HE]5992  Exh 25 250" 1 1.6" 34 1.70 2qin
Port Li \ LD Hange TeelF'r{ Flow Pres |Leak CFM |Comr CFM | Swirl =
Int #1 ] 050 2 25.00 9300 0 R REL; Click on Report
Int %1 202 . 3 2500 90.00 3.0 1329 1567 Types to bring
Int #1 303 150 F 2500 6300 3.0 1854 2189 up the Reports
Int #1 404 200 4 25.00 74.00 3.0 218.3 2578 Opt|on menu
Int #1 505 250 4 25.00 80.00 3.0 236.2 2986 again to
Int #1 606 .300 4 25.00 83.00 3.0 2452 3002 change a

report option.

Exh #1 080 050 2 30 57.00 3.0 36.3 1}
Exh #1 160 100 3 30.0 53.00 30 2.0 1]
Exh #1 240 150 3 30.00 Z8.00 3.0 1074 0 Select either
Exh #1 320 200 3 30.00 97.00 30 1343 0 Print option to
Exh #1 400 260 4 30.00 52.00 30 1456 1] print this
Exh #1 480 .300 4 30.00 53.00 30 148.4 1] report.
Int #3 Ao 050 2 25.00 80.00 30 541 1277
Int #3 202 100 3 25.00 80.00 30 117.8 1537
Int #3 .303 150 4 25.00 60.00 30 176.4 18390
Int #3 404 200 4 25.00 72.00 30 2123 2210
|n|t #I3 a05s .2a0 4 2500 F7.00 30 2272 2046 _ILI

P *
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Int & Exh Cyl-Cyl Comparisn

This report type compares the average CFM for each port on the head you tested with the average for the entire head. If the
same lift point is tested more than once on an individual cylinder, say 2 times, an *2 will be include with the CFM for that
cylinder. See Figure 3.4. (See Appendix 7 & 7 for several new features added in version 3.5 & 3.5B.)

Figure 3.4 Int & Exh Cyl-Cyl Comparisn Report
9 y-Ly P P Column of Average Data
Columns for Individual Cylinders
A
#. Port Flow Analyzer ¥3.0 Performance Trends [ CHEV210-.161 ]
k- Back Print Feport Twpes  File  Help(F1] _|5||5|

] 1 [ Report of:  Test Time Testefd Corr b Wive  WINQia [ia  Port Area

:ﬁ % Comments | Comparing 704 PM Int 25/ 280" 1 202N\ 34" 252 :qin

: . - 4 Cylinders  04-05-19 Exh: 25/ 280" 1 1TE N\ N #q ini
Port Lift L/D Avg/CFM  [Cyl# 1 CFM [Cyl #\2 CFM [Cyl # 5 SFM [Cyl #t 7CFM .

o ! v/ ¥ ¥ ¥ i Cylinder #3
Intake i 050 61.1 67.1 5812 —49.7 72.4 had 2 CFM
Intake .202 100 131.1 140.6 124.7 119.9 139.1 readings at
Intake 303 150 191 4 196.2 186.7 1835 199.3 .101” (.050
Intake 404 .200 227.8 231.0 2247 218.3 237.3 L/D) valve lift.
Intake 505 .2%0 2452 250.0 240.5 231.0 259.5
Intake _GDG 300 2%1.6 2595 2436 2341 269.0

Note that
et D1 Comm— ' O I— i A — average is

sl : : - - - : reported and

Exhaust .240 150 111.8 113.6 110.6 1121 data is listed
Exhaust 320 .200 1421 1421 139.1 143.6 i all
Exhaust 400 250 1556 154, 1480 157.1 evenirall
Eshaust 480 300 157.1 148.0 160.1 cylinders did
Exhaust 560 350 160.1 not contribute

to the average.

Int & Exh Calculated Data

This report contains very little data from the Flow Test Data grid. However, it does contain several calculated parameters which
will help to rate ports for their design and porting.

Port

This column identifies the port type (Int or Exh) and the cylinder # for each data point.

If the report is for an Average of all cylinders across the head, the number listed with “Int” or “Exh” is the number of points
averaged together on this head. Only ports with identical lift values are averaged together. For example, if all four intake ports
have a lift value of .400", the identifier would be “Int (4)”. If only one intake port has a lift value of .403", it would be identified
as “Int (1)”.

Note: During averaging, the program will warn that a port has a very low but not exactly 0.0 Corr CFM flow with a lift which is
greater than 0, or 0 lift and has significantly different than zero Corr CFM. To continue with averaging at this point, would cause
unusual data to be averaged in with the other cylinder's flow, giving unexpected average data. It is best to do a report or graph
of all cylinder's data before a report of Average data to check for this. (If a port has exactly 0.0 CFM or is blank, the program
assumes the port has not yet been tested and the data is not averaged with other data.)
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Figure 3.5 Portion of Int & Exh Calculated Data Report Note that
M Port Flow Analyzer ¥3.0 Performance Trend: [ CHEYZ210-160 ] Flow Coef
ko Back Frint Feport Typez  File  Help(F1] =|&|x| canbe
] Report o Test Time Tested Comrto #%Ive MleBia StemDia  Port Area greater .than
‘:ﬁ |@I Eumment3| 4 7.04 PM It 25" 280" 1 /%{25 g 252 3qin 1.0. This
: Cylinders 04051992 Exke 25" 280" 1 B3 1.70 3qin report uses
Port Lift L/D [Conm |VIvArea|CFM / |FiwArea[Flow |Swifl [Valve |Port |% 2| SeatAngle
CFM  |sq.in. [sgin. |sqin |Coef. }A YelocityYelocity Exh/lnt| — | and Throat
Int #1 \ 050 671 438 15332 460 1.052 /1200 368.0 640 —| Diameter to
Int #1 202 100 1406 949 14817 965 1017 1658 3556 1341 calculate
Int #1 303 150 1962 1541 127.29 1346 873 2317 3055 187.1 éi'éecgg’i:
Int # 404 200 2310 2150 107.43 1585 737 2728 2578 2203 = he
Int # 505 250 2500 2745 9108 1715 625 3160 2186 2384 Preferences
Int # 606 300 2595 2745 9454 1780 649 3177 2269 2475 menuL.).
Exh #1 080 050 385 .25 150.27 264 1.03 O 3606 544 57.3
Exh #H1 160 100 762 526 144.84 523 954 0  3ATE—H0Z7 542 Swirl only
Exh #1 240 150 1136 811 14015 780 962 O 3364 1607 57.9 recorded on
Exh #1 320 200 1421 1139 12476 975 856 O 2994 2009 G615 Intake side.
Lift

Valve Lift in inches.

L/D

The ratio of valve lift divided by valve diameter.

Corr CFM

Air flow in CFM corrected to the test pressure specified. If the spec Corrected to New Test Pres in the Report Options menu is
set to No, flow is corrected to the Intake or Exhaust Test Pressure set in the Test Option menu. If the spec Corrected to New
Test Pres is set to Yes, flow is corrected to the specs New Int Test Pressure and New Exh Test Pressure in the Report Options

menu.

Vlv Area

This is the geometric valve opening area in square inches.
There are 2 ways to calculate geometric valve area:

1. Simple method using the outside diameter of the
valve and valve lift, sometimes called the “curtain
area". This is the method usually used for port flow
analysis because it only requires valve diameter and
lift to be calculated. It is also used in the our
Engine Analyzer programs and the Basic version of
Port Flow Analyzer.

2. A more accurate way is to use the valve seat angle,
valve stem diameter and inside throat diameter to
calculate area. This area is smaller than the simple
"curtain area". See Figures 3.6, 3.7 and 3.8.
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Figure 3.6 Side View of Valve & Seat Showing
Different Opening Areas

The actual gap between the valve and the seat is
less than the Valve Lift and changes depending on
Seat Angle and Throat Diameter

™ }.‘7 Valve Diameter

V’;.

. \ Valve
A
‘ Seat
-4— Seat Throat Diameter ——
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Figure 3.7 lllustration of Using Seat Angle Area vs Standard Curtain Area to Calc. Valve Area

VIv Area (valve area) is the smaller of the “curtain Area” or Max Valve Area

If:  Use Seat Angle to Calc VIv Area = No If: Use Seat Angle to Calc VIv Area = Yes

Max Valve Area is calculated as area of Valve Max Valve Area is calculated as area of

Head Valve Seat Throat

- |
/l
| 7 - |

If: Use Seat Angle to Calc Viv Area = No If:  Use Seat Angle to Calc Vv Area = Yes
Valve Area is calculated as “curtain area” where Valve Area is calculated as “curtain area” where
the height is equal to valve Iit. the height is based on smallest opening width.

Length of “curtain” is also reduced somewhat.

Figure 3.8 Graph of the 2 Valve Area Calculations vs Valve Lift, and 2 Different Seat Angles

Port Flou Analyzer Registered to: Performance Trends (C)1996
l:tsuﬁrel vs Lift JOE SMITH Current Test: 45
W. k’ ..............
N G ; 45 deg seat
48l - ce R ce S ‘a‘ S00¢C cee NG {de’“.t
3.2 DT e : : : . Notu atAng le
Simple
Curtain
2.4 Area
1.6 Use Seat
Angle (45
3 P deg seat)
8.8 ~
Use Seat
aal Angle (30
. deg seat
8.8 8.2 8.4 8.6 8.8 Lift 9 )
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In the Pro version, you can select the method used to calculate Valve Area. This is selectable in the Preferences menu (Section
2.2) by the spec “Use Seat Angle to Calc V1Iv Area”, either Yes or No. Since Valve Area is also used to calculate other outputs
like Valve Velocity, CFM/sq in and Flow Coef, this setting also affects these outputs.

CFM/sq in

Is the Corr CFM divided by the VIv Area. This can give an idea of how efficiently the port is flowing for a valve of this size at
this lift. However, if a port is flowing 50 CFM/sq in at 10” test pressure, it will flow 84 CFM/sq in at 28”. See Flow Coef
below for a measure of flow efficiency which does not depend on test pressure. With the Pro version, also see VIv Area to
understand the options for calculating VIv Area, which will affect CFM/sq in.

FiwArea

This is the opening area of the valve in square inches “as far as the air is concerned”. For example, the geometric valve opening
area (Vv Area) may be 2.5 square inches but due to poor design, the air restriction is more like a hole (FlwArea) of 1.5 square
inches.

This is really what you are measuring with a flow test. CFM only has meaning when you know what Test Pressure was used. A
head that flows 100 CFM at 10" flows 167 CFM at 28". However, the Port Flow Analyzer reports the FlwArea of 1.15 sq in for
either 10" or 28" of test pressure.

The difference between VIv Area and FlwArea is a useful measure of how well a port is flowing for its size. Note that at low
lifts, it is possible for the FIwArea to actually be larger than V1v Area. This is especially true if you have set Use Throat Dia to
Calc V1Iv Area to Yes in the Preferences Menu. That is because that method calculates a smaller VIv Area for the same valve
lift.

Flow Coef

The flow coefficient is simply the ratio of FlwArea to Vlv Area. For very well designed ports it will be close to 1.0 or higher at
low lifts and 0.7 to 0.8 at high lifts, especially if you set Use Seat Angle to Calc Vlv Area to Yes in the Preferences Menu.

The advantage of using Flow Coef is that it does not change significantly with different test pressures. A well designed
valve/port will have a flow coefficient of .8 for any valve size or pressure drop. Flow Coefs over 0.8 are highly unlikely at high
valve lift. Good valve designs will have Flow Coefs of .6 to .8 at max lift.

Generally, there are higher flow coefficients at low valve lifts because here the valve and seat are the only major restrictions. In
addition, the valve and valve seat with a multi-angle valve job closely resembles a free-flowing venturi shape. At higher lifts
and air flows, the valve seat and the entire port combine their restrictions, and the Flow Coef drops.

Flow Coef calculated with accurate port dimensions for Throat Area and Seat Angle is the best number to rate the design of a
port. You must also set Use Seat Angle to Calc V1Iv Area to Yes in the Preferences menu. The best you can hope to achieve for
either case is listed in Table 3.1.

Table 3.1 Best Flow Coef with Use Seat | Best Flow Coef with Use Seat
Valve Lift Angle to Calc Vlv Area = Yes | Angle to Calc Vlv Area = No
Low Lift (L/D less than .15) 1.20 1.00

Mid Lift (L/D from .15 t0 .25) | .95 .80

High Lift (L/D over .25) 1.00 .90

70




(C) Performance Trends Inc 2007 Port Flow Analyzer Chapter 3 Output

Valve Vel

The valve velocity is the average air speed flowing through the valve opening in feet/sec. Like CFM, the Valve Vel will
increase with increasing test pressure. Therefore, only compare Valve Vel between heads with equal corrected test pressures.

Valve Vel can be used to compare valve air flow with port air flow. Generally, port design is most critical where air velocity is
high. Thus, at low lift where Valve Vel is high compared to Port Vel, valve and valve seat design is critical. Valve Vel can also
be used to compare Pitot Tube air velocity measurements. See Port Vel.

Port Vel

The port velocity is the average air speed flowing through a port area defined by the Avg Port Diameter (or Avg Port Height and
Width) entered in the Head Specs menu. The units are measured in feet/sec. Like Valve Vel, the Port Vel will change with
different corrected test pressures. See Valve Vel.

The Port Vel can be used to compare the inertia tuning potential of different port designs. Air at high velocity contains
significant inertia; the higher the velocity, the higher the inertia. This inertia can be used to pack more air into the cylinder after
the piston has passed BDC but before the intake valve has closed. The same principle applies for scavenging on the exhaust
side.

If two ports flow the same CFM for the same test pressure, the one with the higher Port Vel will generally produce more torque
(with proper length of runner for tuning). HP potential will depend on cam specs and the designed RPM range of the engine.

Swirl
The swirl reading you entered, usually in RPM. Performance Trends’ convention is a negative swirl means the swirl direction is

counter-clockwise when viewed from the top of the bore. This column is only displayed if you selected to record swirl in the
Test Options menu.

Important: Swirl is corrected for any difference in test pressure when swirl was recorded and the test
pressure for the report, the same as CFM. Although this correction is approximately correct, its accuracy
has not yet been proven over years of experience, like the CFM correction.

Tumble

The tumble reading you entered, usually in RPM. Performance Trends’ Figure 3.9 Tumble Direction
convention is a negative tumble means the tumble direction is opposite of the
direction the intake port would induce. See Figure 3.9. This column is only
displayed if you selected to record tumble in the Test Options menu.

Intake Port
Important: Tumble is corrected for any difference in test
pressure when swirl was recorded and the test pressure for
the report, the same as CFM. Although this correction is
approximately correct, its accuracy has not yet been proven
over years of experience, like the CFM correction.

+ Positive
Tumble
Direction
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% Exh/Int

This is the percent ratio of the exhaust flow to the intake flow at equal Inches lift or L/D depending on the Valve Lift Settings
(Inches or L/D) in the Test Options menu. For example:

Inches are being used for Valve Lift Settings

Int#3 =121 CrCFM @ .2 inches
Exh #3 = 88 CrCFM @ .2 inches
Exh #3 % Exh/Int =72.7 @ .2 inches

"Rules of thumb" state the exhaust should flow 75% of the intake flow for “non boosted” engines. For supercharged and nitrous
oxide engines, the desired percent increases to 85%.. The % Exh/Int Flow Area in the Eng Performance Estimate report gives a
better indication of this relationship because it also takes the cam profile into account.

Int & Exh Other Calc Data (Pro version only)

This report contains Lift, L/D and Corr CFM, and information recorded only with the Pro version and not found in other reports.
This data includes stability, swirl and swirl stability, and tumble and tumble stability.

Definitions for this data are found in the previous section describing the Int & Exh Calculated Data report, and the definitions
for test Stability, swirl stability and tumble stability described in Section 2.1. Note that test Stability, swirl stability and tumble
stability are not affected by any correction factor for test pressure. If test stability was 1.5% at 10” it is assumed to be 1.5% at
28”. This may not be the case in some situations. Many head porters say a port which is stable at 10” can be very unstable at
28”.

Figure 3.10 Portion of Int & Exh Other Calc Data Report
L~ Back Print BReport Types File Help[F1] - |E’ |ﬁ|
: 1 [ Report of:  Test Time Tested Comto #%lve Yl Dia StemDia  Port Area
| :ﬁ Eummentsl Al a F.04 P Imt: 25" 280" 1 202" a4t 252 zqin
5 - . Cylinders 04-05-1992  Exh: 26" 280" 1 1.6" a4t 1.70 =q in
Port Lift L/D Corr CFM  (Unstbl Swrirl Swirl +/-% | Tumble Tumble =
+1-% +f-
Int #1 1 .050 671 63.40 1200 .00 0 .00
Int #1 202 100 140.6 132.90 1658 .00 0 .00
Int #1 .303 150 196.2 185.40 237 .00 0 .00
Int #1 404 .200 231.0 218.30 2728 .00 0 .00
Int #1 505 .250 250.0 236.20 360 .00 0 .00
Int #1 .606 .300 259.5 24520 nry .00 0 .00
Fxh #1 nan nsn g5 nn n nn n nn
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Eng. Performance Estimate (Pro version only)

This report will display several calculated parameters describing how the current head's flow data would perform with a given
engine. They are based on the flow data for the current Flow Test file and specifications in the current Engine Specs file.

Figure 3.11 Engine Performance Estimate Report
#. Port Flow Analyzer ¥3.0 Performance Trends [ CHEV210-.160 ] M= EE

L. Back FPrint Beport Types File  Help(F1) - |ﬁ’ |5|
] ] | Report of:  Test Time Tested Comto #%les Wi Dia  StemDia  PortArea
:g ?; % Comments | Fngine Perf. 7:04 P Int: 25" 280" 1 202" a4t 252 zqin
: . . 04-05-1992  Exh: 258" 280" 1 16" a4 1.70zqin
Engine Summary: Current Head / Folder: CHEU218-.168 f EXAHMPLES -
Current Engine & Cam: SBCHEU
Performance Potential At Est Tq Peak: 4988
Torque, Ft Lbs 394 Horsepower 378
Air Flow, CFH L88 Uolumetric EFF, % o84
Fuel Flow, 1b/hv 179 Piston Speed, Ft/Hin 2842
Performance Potential At Est HP Peak: 55808
Torque, Ft Lbs 373 Hovrsepouwer I3M
Aivr Flow, CFH 537 Uolumetric Eff, % 96 .4
Fuel Flow, 1b/hr 197 Piston Speed, Ft/Hin 3198
Runners Used to Est Perf {may not be optimum, 1 int & 1 exh rnnrfcyl):
Int Runner Length, in 18.8@ Exh Header Pri Len, in Lo.a
Int Runner fAvg Area,sqin 2.52 {measured from valve)
Int Runner fvg Dia, in 1.79 Exh Header 0.D., in 1.75
Intake Port Volume in CCs (for 1 port, 4.5 inches long):
Uol Used to Est Perf 186 Suggested Port Unlume 164
{Port Dia-Head Specs) (18" " runner, 5588 RPH)
Calculated Results:
Int Valve Lift, in 428 Exh Ualve Lift, in 428 |
Int Duration @ .@5@8"" 218.8 Exh Duration @ _@s@""’ 222.8
Int Lobe Center 1848 Exh Lobe Center 1208.8
Eff Int Lobe Area, Deg=In 26.53 Eff Exh Lobe Area, Deg=In 21.68
Int Flow fArea, Deg=5qln 250.8 Exh Flow firea, Deg=5qln 1808.5
Lobe Separation 112.8 Assumed Lifter Type Solid
Ovlp Flow Area, Deg=SqIn 4.7 Ovlp Lobe Avrea, Deg=In -11
Est Cranking Comp, PSI 284 Est Idle Uacuum, '"Hg 17 .1
% Exh/Int Flow Area 71.9
Engine Disp., cu in 340.8 Engine Disp., liters .73 ]
Compression Ratio 18.88 Clearance Uolume, ccs 70.6

Performance Potential At Est Tq Peak: 5300 RPM

The program estimates performance at 2 RPMs, the estimated torque and HP peak RPMs. For example, in the line above, the
program estimates the torque peak to occur at 5300 RPM.

The performance calculations are similar to our standard version Engine Analyzer program. However, since there are so few
inputs about the engine, the program must make many assumptions. In general, these assumptions assume race engine

conditions, like race intake manifold, headers, low friction from accessories, no nitrous oxide, no supercharger, etc. Therefore,

performance estimates will be "best case" for non-supercharged gas engines. Your actual performance will likely be less,
especially for more street orientated combinations.
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Torque, Ft Lbs
Horsepower

The brake torque and HP at the flywheel for these RPMs, corrected to 29.92 and 60 degrees of dry air.

Safety Precaution: Even though the engine may be able to flow air and make HP at high RPM, its connecting
rods, crank pins, pistons, etc may not be able to withstand the severe stress. The RPMs estimated for the torque
and HP peak are based mainly on air flow capabilities only, not stress limits or the possibility of parts breakage.
You must judge this limit based on your experience, parts manufacturer's advise and other sources.

Air Flow CFM

The estimated air flow through the engine for this RPM in standard CFM.

Volumetric Eff, %

The estimated volumetric efficiency for this RPM. Volumetric Efficiency is basically the percent of air which the engine flows
compared to how much it could under “perfect”, non-supercharged conditions. Naturally aspirated engines with good tuning
will achieve volumetric efficiencies well in excess of 100%. See Table 3.2 for typical values.

Table 3.2 Typical Values for Volumetric Efficiency, %

Engine Description Volumetric Eff, %
Non-performance American design of the 70s 50-70

Modern production, American and foreign 70-85

"Muscle Car" era performance design, production 75-85

Full race design, naturally aspirated 100-130

Fuel Flow, Ib/hr

Fuel Flow assuming gasoline in 1b/hr. Multiply this value by .171 to obtain gallons per hour.

Piston Speed, Ft/Min

This is the calculated piston speed in feet per minute at this RPM. Piston speed is used as a comparison of engine speed
between engine's with different displacements. See Table 3.3.

Table 3.3 Piston Speeds for Various Types of Engines

Engine Type Piston Speed,
ft/min at Max HP

Basic Street Automobile 2500-3000

Performance 3000-4000

Race 3500-6000

Engines of different displacements with equal quality and strength reciprocating parts can generally safely rev to the same
pistons speed, which may be very different RPMs. For example, for a small, short stroke engine, 3000 ft/min piston speed may
come at 7000 RPM. But on a large V-8 with a long stroke, 3000 ft/min may come at 5000 RPM. With equal quality and
strength parts, the small engine would not be stressing its rods, pistons, etc at 7000 RPM any more than the larger V-8 at 5000
RPM.
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Runners Used to Est Perf (may not be optimum, 1 int & 1 exh rnnr/cyl):

This section tells you the program's assumptions for typical runners for an engine with these heads and general engine specs.
Depending on the RPM you want to tune for, better performance may be obtained with different runner sizes.

If you set # Valves/Cyl to 2 or 3 in the Head Specs Port Layout spec, there are 2 or 3 of these runners per cylinder. If you want

to see the size of 1 runner which would feed the 2 valves or 3 valves and give approximately the same performance, multiply the
area by 2 and the diameter by 1.414 for 2 valves, and 3 and 1.73 for 3 valves. The length will not change.

Intake Runner Length, in

Is the length of the intake runner from the valve seat to the first abrupt opening or enlargement. This abrupt opening could be a
plenum or an opening to atmosphere. This is always assumed to be 10" in the Port Flow Analyzer.

Intake Runner Avg Area,sqin

Is the average cross sectional area of the intake runner over its entire length in square inches.

This area is taken from the Intake Port Spec Avg Port Dia (or Width and Height) in the Head Specs menu.
By changing this spec, you will likely see a significant effect on the engine performance estimate.

Intake Runner Avg Dia, in

Is the average diameter of the intake runner over its entire length in inches. See Intake Runner Avg Area,sq in above.

Exh Header Pri Len, in

Is the length of the exhaust runner from the valve seat to the first abrupt opening or enlargement. The program assumes headers
are used and this is the length from the valve seat to the collector. The program estimates length based on the anticipated RPM
range of the engine to give good tuning.

Exh Header O.D., in

Is the outside diameter of the header tubes to the nearest 1/8 inch for 18 gauge tubing (approximately .050" wall). The program
estimates O.D. based on the anticipated RPM range of the engine to give good tuning. The 1.D. will be approximately .100”
smaller than this O.D.

Intake Port Volume in CCs (for 1 port, 4.5 inches long):

This section tells you the program's assumption for the port volume used to estimate performance, and suggests a port volume
for good velocity and tuning. Both volumes are in CCs or cubic centimeters.

For these volumes to be accurate, it is critical that the Port Length spec in the Head Specs menu be correct.
This length is reported here in the example line above as 4.5".
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If you set # Valves/Cyl to 2 or 3 in the Head Specs’ Port Layout spec, there are 2 or 3 of these ports per cylinder and the
volumes are for each of these ports. If you want to see the size of 1 port which would feed the 2 or 3 valves and give
approximately the same performance, multiply the volumes by 2 or 3.

Vol Used to Est Perf

Is the volume in CCs calculated from the Head specs of Avg Port Length and Avg Port Dia, in.

Suggested Port Volume

Is the volume in CCs the program would recommend for good tuning at the estimated HP peak, also assuming a 10" runner
length. If the actual engine would peak higher or your would use a longer intake runner, this volume would increase somewhat.
For a lower RPM or shorter runner this volume would decrease.

This recommendation is very general, and much is assumed about other engine specifications.

Figure 3.12, Definition of Lobe Area
Calculated Results: LOBE AREA, in

inch * degrees

Int Valve Lift, in Tappet Lift,
Exh Valve Lift, in in inches

' Lash at Tappet
Int Duration @ .050" < T Base Circle
Exh Duration @ .050" Cam Degrees

Int Lobe Center
Exh Lobe Center

The calculations are simply restating the Calculated Specs from the Engine Specs menu, discussed in Section 2.7.

Int Lobe Area, Deg*In
Exh Lobe Area, Deg*In

Is the estimated area of the cam lift profile measured in tappet lift x cam degrees. See Figure 3.12.
This measurement is usually obtained with computerized cam checkers or when a cam is measured with Performance Trends’

Cam Analyzer. This spec lets you see how closely the Port Flow Analyzer's cam profile matches a measured cam profile. See
Figure 3.12.
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Figure 3.13, lllustration of Flow Area Calculation

Valve Lift Profile Valve Flow Curve VLV (Flow) AREA
(cam profile, RAR, (CFM at various
and lash) valve lifts)

Crank Degrees Valve Lift Crank Degrees

Int Flow Area, Deg*Sqln
Exh Flow Area, Deg*Sqln

Is the valve opening flow area in units of degree-square inches. These units can be illustrated using the example below.

Example: If the Int Flow Area was 200, it could mean that:

e An effective valve flow area of 2 square inches was open for 100 degree of crank rotation. This would be a great
flowing head with a very short duration cam.

e An effective valve flow area of 1 square inches was open for 200 degree of crank rotation. This would be a typical
head with a typical cam.

e An effective valve flow area of .5 square inches was open for 400 degree of crank rotation. This would be a bad
flowing head with a very long duration cam.

e Or any other combination of Flow Area at a particular valve lift x the # degrees at that valve which gives 200.

This value represents the total effective flow area available for the intake and exhaust valves while they are open. It is
calculated from the estimated valve lift curve and the measured valve flow curve. See Figure 3.13.

The Flow Area is the most useful measurement for comparing port & cam combinations for air flow
capability. Generally: the higher the flow area, the higher the HP capability.

Lobe Separation
Lifter Type

Again, these "calculations" are simply restating specs from the Engine Specs menu, discussed in Section 2.7.

Ovlp Flow Area, DegSqln

Is the same as the Int Flow Area and Exh Flow Area explained earlier, except it is calculating the size hole available for the
exhaust to leak into the intake runner. Cams with high overlap and heads with good low-lift flow increase this number.
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L]
For race engines, overlap is generally needed for two reasons. First, it provides lower cam acceleration rates to attain the high
lifts required for high RPM HP. Second, overlap can also improve performance by allowing for efficient purging of residual
exhaust out of the clearance volume during overlap with proper intake and exhaust tuning.

However, at "untuned" RPMs, overlap can increase the potential for | Figure 3.14 Overlap Flow Area
intake reversion (reverse air flow up the intake runner from the
cylinder) and poor scavenging. High overlap area can also lead to
poor fuel economy through "short circuiting" (where intake charge
passes through the combustion chamber out the exhaust system
without being used).

Overlap IFlow Area

Since turbocharged engines operate with high pressure and high
temperature exhaust, Ovlp Flow Area is best kept to a minimum for
turbocharged engines. This is both to reduce reversion (when high /
pressure exhaust flows backward into the intake) and exhaust

temperatures (when "short circuited" fresh charge burns in the

exhaust). Generally, cams for supercharged engines are also ground
with less Ovlp Flow Area, for similar reasons as turbo cams.

The Ovlp Flow Area is given here to compare overlap areas between different cam profiles, lash settings, and cylinder head flow
curves.

Ovlp Lobe Area, Deg*In

Is similar to the Int or Exh Lobe Area, but is just measured during the overlap period. It is similar to the Ovlp Flow Area shown
in Figure 3.14, but the graph would be of the cam profile instead of Flow Area.

Est Cranking Comp. PSI
Is the estimated cranking compression pressure in pounds per square inch based on compression ratio, estimated intake cam
profile and lash. The calculation assumes some heat losses and cylinder leakage. Your actual cranking compression (100-200

RPM) will likely be less due primarily to leakage and heat losses. Higher RPM compression (1000 RPM or higher) would more
closely match this value. Est Cranking Comp is reported here simply to show trends.

Est Idle Vacuum, "Hg
Is the estimated idle vacuum at 1500 RPM, with no load on the engine (no torque converter). The program assumes a constant
barometric pressure of 29.92, a low amount of accessory loads, good spark advance and good fuel distribution and mixing.

Actual engines will likely develop less vacuum, especially if over-carbureted for example. Use this calculation only for
predicting trends between different combinations.

% Exh/Int Flow Area

This is the percentage ratio of total exhaust flow area to intake flow area. It is calculated as:

Exh Flow Area, Deg*Sqln

% Exh/Int Flow Area =
Int Flow Area, Deg*Sqln
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"Rules of thumb" state that the exhaust port does not produce significant power losses until the exhaust flow potential falls
below 75% of the intake flow potential. For supercharged or nitrous oxide engines this percent should increase to
approximately 85%. This number is a more accurate determination of %Exh/Int than the %Exh/Int calculated in the Int & Exh
Calc Data report discussed several pages earlier in this section.

Engine Disp., cu in

Is the engine size (total swept volume) in cubic inches.

Engine Disp., liters

Is the engine size (total swept volume) in liters. To obtain displacement in CCs, multiply this displacement in liters by 1000.
For example a 1.23 liter engine is 1230 CCs.

Compression Ratio

Again, this "calculation" simply restates this spec from the Engine Specs menu, discussed in Section 2.7.

Clearance Volume, CCs

Is the total clearance volume (chamber volume in head, gasket volume, piston dome or dish, etc) for this engine displacement, #
of Cylinders and Compression Ratio.

Meas Int & Exh VelData (Pro version only)

This report displays all the port velocity readings (measured with a Pitot tube in the port) with averages. See Figure 3.15.

These readings are corrected for any difference between the test pressure during the test and the requested
test pressure for the report. However, the variation if port velocity across a port is likely to be different, say
if you measure at 10” and correct to 28” than if you actually measured port velocities at 28”.

The lifts you record port velocity at is determined by settings in the Test Options menu.
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Figure 3.15 Meas Int & Exh VelData Report
& Port Flow Analyzer ¥3.0 Performance Trends [ PORTYEL.PTI ] MmEE
L°. Back Pint Report Types  File  Help[F1] ;Iil_)"ﬂ This is the
1 | Repart af: Test Time Tested at Comto  #%lws VivDia StemDia  Port Area average of
Comments | Fort Yelocity  3:14 P Int 10" 2500 1 1.84" 343" 219 sqin all velocity
J - 0840141995 Exh: 10" /00 1 164" 3430 1.67 sqin readings on
Vel 11 [Vel #2 Vel #3 [Vel #4 Vel #5 [Vel 16 Vel #7 [Vel #8 [Vel #9 | [Avg /; Intake #1 at
i .300 lift (this
Int #1 300" Lift 177 107 156 349 262 101 140 178 183 1 row).
Int #1 _600" Lift 21 264 180 183 248 158 154 224 123 194
Exh #1 300" Lift 192 262 134 110 117 192 222 142 137 168
Exh #1 600" Lift 21 246 175 289 192 224 142 147 192  These
Int #2 300" Lift 105 15 192 222 151 123 86 189 162 bottom rows
Int #t2 600" Lift 21 240 197 202 235 158 154 191 207 199 are the
Exh #2 300" Lift 227 158 90 107 229 175 196 140 161 average of
Exh #2 600" Lift 229 178 202 | 151 148 191 184 | 226 193 all cylinders,
Int #2 300" Lift 191 154 186 142 137 109 210 229 166 Int or Exh,
Int #t2 600" Lift 21 240 245 191 227 227 192 142 206 for the
Exh #3 300" Lift 177 140 105 183 226 191 203 154 171 particular lift.
Exh #3 600" Lift 229 191 246 191 172 172 184 154 190
Int 4 _300" Lift 177 140 229 208 158 181 222 140 175 These
Int 4 600" Lift 197 224 246 191 254 140 142 145 190 numbers are
Exh #4 300" Lift 246 158 140 105 142 156 186 191 164 the average
Exh #4 600" Lift 180 229 19 230 19 172 154 177 197 of all
cylinders at
Avg Int _300 Lift 162 157 179 182 199 169 155 175 148 169 all positions,
Avg Int _600 Lift 208 242 217 192 241 171 161 175 169 197 Int or Exh, for
Avg Exh 300 Lift 21 179 117 126 178 179 202 157 145 166 the particular
ﬁnlrg Exh 600 Lift 212 21 203 215 176 190 166 176 210 195 _ILI lift
4 3

Compare Heads- CrCFM @ Lift (Pro version only)

The Port Flow Analyzer offers several report types to compare test results between 2 different heads. These comparisons can be
at relatively equal valve Lifts or L/Ds. The report title Compare Heads- CrCFM @ Lift will compare Corrected CFMs between
2 heads at approximately the same valve lifts.

The 2 tests or heads which are compared are:
1. The current head.
2. A head or flow test which you will be asked to pick from the Flow Test Library.

There are several "Compare Tests" report types available, some making comparisons at equal valve Lifts and some at equal L/D.
(Actually, the Lifts or L/Ds do not have to be exactly equal, but within 5% of each other.)

Only average data for a test is used for comparison. The data from both heads is corrected to the Test Pressure, " Water spec in
the Make Reports menu. This ensures you are making comparisons at the same test pressure.

The report is made up of 2 basic sections:

1. The Flow Test Description and Heads Specs. This section lists the folder name, Test Name, date, time, and important head
specs for both tests.

2. The actual data with a difference calculation. This is the section with the actual comparison. The data for each head
consists of 3 columns:
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# Pnts Is the number of data points which made up the average data. For example, if the test had 4 ports
flowed and each port had 1 reading at .300" lift, # Pnts would be 4.

Lift Is the valve lift or L/D for the data points.
L/D
Avg xxx Is the average data being reported (CrCFM, Vlv Area, etc). Definitions for possible data

comparisons is given in the Calculated Data report section on page 65.

--Difference--
CFM, Is the difference between the 2 tests or heads. A negative number means the 2nd head had less
Etc, CFM, Vlv Area in Sqln, etc. A difference is only calculated when the Lift or L/D between the 2

heads is within 5% of each other.

% Is the difference between the 2 tests or heads in percent. A negative number means the 2nd head
had less CFM, Vlv Area in Sqln, etc.

Figure 3.16 Portion of Compare Heads- CrCFM @ Lift Report Note that the
M. Port Flow Analyzer ¥3.0 Performance Trends [ PORTYEL.PTI ] 2 heads
L. Back Print Feport Types FEile  Help(F1) -|#]x| being
] ] | Report of.  Test Time Tested Carr to z Wi DiF StemDia  Port Area compared do
;ﬁ Comments | Compare 514 PM Int: 10" M 1;}/{ 43" 219 2010k not need to
: ] Heads  08/01/1336 Exh 10" 2o 1 1H8" 343" 1EEsqin have the
|=] same valve
# Lift --Difference-- lifts or the
Port Pnts (in) Pnts CFH % same # of lift
points. In
Aug Intake 5 .060 - - - 2}'2 i’éaargple’
Avg Intake L -65a 8.5 - - - -
fivg Intake 4% .180  68.3 5 .11 61.1 8.8 1.3 was tested at
fivg Intake y .280  120.8 y .282 131.1 10.3 8.5 even Lift
Avg Intake L -288 165.2 L .383 1914 26.2 15.9 increments
Avg Intake L -4Aaa 177 .6 L LAy 227 .8 £a.2 28.3 and the other
Avg Intake L i) 178.7 L .5as 245 .2 66 .5 37.2 _I at even L/D
Avg Intake " .688  178.1 y .686  251.6  73.5 41.3 increments.
Avg Exhaust L -faa -.1 - - - - -
Avg Exhaust L -8z a 245 L -B8a 37 .4 12.9 L2.7
Avg Exhaust L -18a 4o.8 - - - - -
Avg Exhaust L -288 067 L 168 6.0 -28.7 -21.4
Avg Exhaust - - - L -2h48 111.8 - -
Avg Exhaust L -288 125 .6 L -328 142 1 16.5 13 .1
Avg Exhaust L -4Aaa 139.5 L -4aa 155 .6 161 11.5
Avg Exhaust L i) 141.3 L 488 157 .1 15 .8 11.2
Avg Exhaust L -6088 143.8 1 568 168.1 17 .1 12.8
[

See Appendix 7 & 9 for several new Report features added in version 3.5 &
3.5 B.
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3.2 ASCII Data Files (Pro version only)

Figure 3.17 ASCII Files Options Menu

You may want to use the results from the
Port Flow Analyzer in other software
packages. This could be for additional
graph capabilities, statistical analysis, data
basing, etc. Once you have created a
report (as shown in Section 3.1), click on
File to write the results to an ASCII file
with a name of your choosing. The ASCII
File command is possible any time a report
is displayed on the screen.

You can only save the results currently
displayed on the Report screen. If you
want to write an ASCII file of a test file
you have previously run, you must open
that test file first, then create a report for
that test file.

ASCII File Options

Comma Separated

Select this option to insert commas
between data points. Leave this unchecked

Click on File from Report Screen for ASCII File menu

alyzer ¥3.0 Performance Trends [ PORTYEL.SET ]

| Repart of;
nents | \Comparing
4 Cylinders
Lift L/D
fooo [T
_|-050 027
_|-100 054
_|-200 109
_|-300 163
_|-400 217
_|-200 2F2
_|-600 326
_|.000 000
_|-050 032
_|-100 065
_|-200 130
N 10K

CEIRNEEEIN S PR 5 ave as ASCII File E3

ASCH File Options

[T Comma Separated
[ Include Text
[T Convert to Columns

|File Hame |

Save File | Cancel

Tip
Enter a valid file name [no path] to zave
ASCI file to Part Flowv Analvzer folder.
Refer to page 98 and 102 in Uszer's

b anwal for definitions of Optians.

Ha!
b

29
h7
11
16
17
17
17

23
46

92

110 O 171 N 117 N

11

for data to be arranged in evenly spaced columns.

Include Text

Select this option to strip out all titles and letters, leaving only numbers.

Convert to Columns

If you do not select this option, data will be written to the file much like it is displayed in the report on the screen. Select this
option to have the report turned on its side, that is, the rows will become columns and the columns will become rows.

File Name

Enter a file name for saving this ASCII file. Checks are made to ensure what you enter is a valid file name and that you are not
overwriting an existing file. By default, the file is written to the Port Flow Analyzer folder (directory), the folder which contains
the PFA.EXE program file. However, version 3.5 lets you enter the entire path to write this to most any folder or drive on your

computer.
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. There are certain limitations for file names, like they can not contain certain characters like /\ ““ : *. The program will
warn you if you use an illegal character.
. The name should not be VERY long (like over 40 characters) or the program may shorten it for you.

See Section 3.6 for more details on file names

See Appendix 7 & 9 for several new Report features added in version 3.5 &
3.5B.
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3.4 Graphs

Graphs are obtained by clicking on the Graph menu command at the top of the Main Screen or clicking on the Summary Graph
at the Main Screen. Figure 3.18 shows a typical graph and descriptions of some of the basic graph screen items.

Appendix 9 describes the greatly expanded Graph features in the new Head Porter version.

Figure 3.18 Primary Graph Screen Iltems

Command buttons. Some commands can only be done through these buttons, some of these
buttons just provide a graphical button for performing action of some menu items.

Menu bar provides for several graph commands and options.
Graph Title, which can be changed by clicking on Format, then Edit Titles/Legend (Pro version).
Name of current Test File containing all flow data and specs

Graph Legend, which
describes the data

w. Port Floa Analyzer ¥3.0 [ PORTVEL.PTI ] graphed_ This includes
Bagk File " FoJmat ‘iew Graph Type Add Test HistorpLog Single Test Help Name of the Test Results
| pids eli=] [<l=lals] o=l ] @] Fuvien|setseaied  file, Type of Data, which
|

Avg Int & Exh CFM Corr to: 10.0" Int, 10.0" Exh on-004f)2 data goes with which file,
Ay Int GF if any multiplier is applied

to the data. You can
also click on Data Type
ey Exh GFM names and the
corresponding data line
will flash. This is useful
to find a particular line
when several are
graphed. In the Pro
version, names in the
Legend can be changed
by clicking on Format,
then Edit Titles/Legend.

160.0

chey210-.160

140.0

12000

100.0

g0.0

60.0

40.0

20.

oo . . . . . . . 640 Valve Lift

\. Horizontal X axis. The scaling of this axis can be easily changed as
described in this section.

Grid lines. The style or elimination of grid lines can be changed by clicking on
Format, then Grid Stvle (Pro version only).

Data graph lines. The style and thickness of these lines can be changed by clicking on
Format, then Line Style.

L Vertical Y axis. The scaling of this axis can be easily changed as described in this section.
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There are 3 basic types of fest data which can be graphed:
e  Flow Data like CFM, Swirl, Instability, etc. vs valve lift or L/D.
e  Engine Data like Valve Lift, Valve Flow Area, etc. vs crank degrees

Figure 3.19 Graph Options Menu

Graph Hame [ x| |

(Pro Version Only). " Graph Specs
e Port Velocity Maps of port velocity data measured with a Pitot Tube Type | Conr rt & Exh CEM
(Pro Version Only).

|Eunect to Hew Teszt Preszure

You determine which type of data you graph by the Graph Type in the Graph

. . Mew Int Test Pres, "water
Options menu. See Figure 3.19.

Graph Type

Several types of graphs can be picked by clicking on the down arrow key of this
combo box. Depending on your choice, several options in this menu may be

enabled or disabled. Table 3.4 lists these various Graph Types.

Table 3.4 Data Types

|N ew Exh Test Pres, “water

Which Cylinders |.-’-‘-.verage far Head j|
|Hurizuntalxﬁ.xis |Lift, inches j|

" Hotes:
Select the options you want for thiz graph. Some
optionz may be dizabled [graved out 2o pou can't
change themn] depending o the twpe of araph
youl gelect or other zettingz. Then click an the
'Make Graph' button.

Make Graph | Helpl Ean-::ell Print

Corr Int & Exh CFM Corr Int CFM

Corr Exh CFM Calc Int Velocities
Calc Exh Velocities Intake Swirl

Int Swirl Stab Intake Tumble

Int Tumble Stab Int & Exh Flow Coef
Int Flow Coef Exh Flow Coef

% Exh/Int Int Stability

Exh Stability Int & Exh Stability

Int & Exh Flow+Valve Area

Int Flow + Valve Area

Exh Flow + Valve Area

Int & Exh Flow Area+VIvLift

Int Flow Area + Valve Lift

Exh Flow Area + Valve Lift

Overlap Flow + Valve Area

Overlap Flow + Valve Lift

Meas Int Vel (port map)

Meas Exh Vel (port map)

Correct to New Test Pressure

Pick Yes and the graph data will be corrected to the test pressures identified by the next one or two specs, New Int Test Pres, "
Water and New Exh Test Pres, " Water. Pick No and the data is corrected to the test pressure identified in the test's Test Options

menu under Test Pressure.

For several Graph Types, like Flow Area, or Flow Coef, no correction is possible or required and this spec is disabled (printed in
gray and you are not allowed to change it).

New Int Test Pres, " Water

The pressure the intake flow or velocity data is corrected to if the previous spec, Correct to New Test Pressure is set to Yes.
Note that if you flow a head at 10” and correct to say 28” you may get different results than if you had actually flowed the head
at 28”. This can be especially true of data other than CFM, like Swirl, Tumble, Stability, and Port Velocity readings.
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New Exh Test Pres, " Water

The pressure the exhaust flow or velocity data is corrected to if the previous spec, Correct to New Test Pressure is set to Yes.
Note that if you flow a head at 10” and correct to say 28 you may get different results than if you had actually flowed the head
at 28”. This can be especially true of data other than CFM, like Swirl, Tumble, Stability, and Port Velocity readings.

Which Cylinder(s)

Click on the down arrow key of this combo box. to pick from Graphing:
e All Cylinders tested
e  Average of all cylinders tested
e Individual cylinders, which can be picked by the order they were recorded.

If the test file was only for 1 cylinder, or for some graphs which require average data like Flow Area, this spec will be disabled.

Notes:

e Ifyou pick Average, the average is based on all cylinders with data which is not 0. For example, for 3 cylinders, it
cylinder 1 is 20 CFM and cylinder 2 is 24 CFM and cylinder 3 is 0 CFM, the average is 22 CFM ((20+24)/2), not 14.7
CFM ((20+24+0)/3).

e If'the cylinders are numbered 2, 4, 6 and 8 on the head, and you ask for the 4th cylinder, the graph will be for cylinder
#8, not cylinder #4.

o At this time, there is no way to graph the 3rd cylinder from the current test with the 1st cylinder of another test. All
cylinders (if you are graphing individual cylinders) must be in the same position.

Tip: Although, there is no way to graph the 1st cylinder from the current test with the 3rd cylinder of another test, you
can be “creative”. If you use the Edit command at the Main Screen on the current test, you can swap, say the 1st and
3rd cylinders. Then you can graph the 1st cylinder from the current test (actually the 3rd cylinder) with the 1st
cylinder of another test for comparison. Just be sure to swap the 1st and 3rd cylinder back when you are done!

Graphs Comparing More Than 1 Test (Basic Version)

There are 3 basic types of fests which can be graphed in the Basic version:
o  Current test results. These are the test results of the test file which you are working with on the Main Screen.
o Last test results graphed. These are the test results which you previously included in the graph for comparison. This
allows you a way to easily refer back to one particular test for comparison.
e Add Test lets you pick any test from the Test Library to compare to the Current test results. This test now becomes the
Last test results graphed.

Figure 3.20 Graphing Multiple Tests, Basic Version

Choose Add New Test
to open up the entire

In the Basic version, you can only
compare 1 additional test to the
Current Test. If an additional test is
graphed for comparison, the Add Test
command changes to Remove Test.
You must first click on Remove Test

Choose Add Last Test to add the
last test you had added to the graph
Test Library from which for comparison. (Test Folder and
to choose a New Test. File name are shown for your info.)

. Port Flow Analyzer v3.0 [ XCHYSTE . PTI ]
Back File Add Test Help

Format  “iew Graph Type

before the Add Test comma.nd | Add Last Test [chevschwE00. ot
reapears so you can add a different
test.

175.0

150.0
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Graphs Comparing More Than 1 Test (Pro Version)

There are 3 basic types of fests which can be graphed in the Pro version:
o Current test results. These are the test results of the test file which you are working with on the Main Screen.
o  Tests marked in the History Log. These are the test results which you previously graphed, started new, opened, etc.

which you have marked “Yes” to graph in the History Log (see Section 3.8).

e  Add Test lets you pick any test from the Test Library to add to the top of the History Log, and mark as a test you want

to graph. Since it is at the top of the History Log, it should definitely be included in the next graph.

In the Pro version, you can compare data from up to 6 tests, as long as there is room for the Legends (labels) for each graph on
the right side of the graph. Usually this ends up being about 24 graph lines, which could be 6 tests with 4 graph lines (for
example, Int only for 4 cylinders), or 3 tests with 8 graph lines (for example, Int & Exh for 4 cylinders), etc.

Figure 3.21 History Log (Pro version only See Section 3.8 for more details.)

w. Port Flow Analyzer ~3.0 [ CHEV210-160 ]
Back File Fomg

iew  Graph Tepe  Add Teuuistu WLog  Single Test Help

IZETII?_“H = T T +| H! <—>| II xl FulIView!SetScalei

All Int & Exh CFM  Corr to: 25.0" Int, 25.0" Exh chei210-.16

Col 1 Int CF b
300.0

Cwl 2 Exh CFM

Col & Int CF b
250.0 Cwl 7 Int CFhd

Cyl 7 Exh CFhd

- kpp-00452

Col 1 Int CF b

Coyl 1 Exh CFM
AU Tyl Z Tni CF I

Cyl 2 Exh CFM

Col 2 Int CFM
w. Test History
Graph Tests Marked g’ raph Current Tegt Only — Clear [eraze] Hiztorp  Frint - Help
Test File and Path |Graph?|5td Graph Title [Save? [Head & [Inttalve  [MaxlntCFM [T =
emampleshchey210- 160 Ye:  chew210-160 lat2 02"  162.6@E BOE ([ |
Yewampleshbig kpp-00462 Tat1.84"  [1089@ 4
ewampleshportvel phi Yez  kpp-0D462 1 at1.84" I
emampleshempty-ex.h emply-e4.h 1 at 202" o
Yerampleshportyel.cor parkyvel, cor 1 at1.84" 8-
exampleshchey1594- 153 kpr-00456 Tat194" ¢ 12056 532 0.
ewampleshchey134- 150 kppt0045E 1at1.94" \ 119.0@ 532 |0
\ei-:amlpleskcheﬂ 34-150 Yes| | kppU0456 1 at1.94" 129.0(= B3z 0%
4 »

Click in 'Graph?' column to zelect or de-zglect tests\or graphing. Slide buttar right for more History info. [MaQ\EFMS cor ko 10

Click in this column
to show Yes or
remove Yes. Tests
marked Yes will be
graphed, if there is
room (typically not
more than 24 graph
lines total).

L This column shows the

Standard name the program will
display in graph Legend for this
test. Click on the name to
change it. Alternate names are
possible by clicking on Format,
then Edit Titles.

Click on the History Button or the History menu item to display the History Log.
Click on Single Test to graph only the Current Test.

_ Click on Add

Test to pick a
new test to add
the graph to
the History Log
from the entire
Test Library.

Choose a ‘Graph’
option from the
menu bar to
close the Histroy
Log and graph
the tests
identified by the
menu option you
pick.

L Click and drag slide bar to

display entire History Log.
Some tests marked Yes
may be at the bottom of the
Log and not be visible now.
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Other Graphing Features

The graph screen has several other features, including:
e Printing
e  Cursor to pinpoint the value of a particular point on the graph
e  Changing titles and legend names
e Changing the scales

These are discussed in this next section.

Printing

Figure 3.22 shows the options for printing graphs and how to access these options. Figure 3.23 shows the screen for changing
the Windows Printer Setup. Figure 3.24 shows how you can add information to a graph printout by clicking on Format, then
Edit Printed Comments and Data Output.

Figure 3.22 Printing Graphs

Clicking on the Printer button is the same as clicking on File and then Print Color.

Click on File to display the 3

W Port Flow Analyzer v2.0 [ CHEVZ210-.160 ] print menu options
Bgck | File™ Format “iew Graph Tope Add Test History Log  Single Test  Help Click here to print the graph in
l &dd Test ko Graph o e ell=l4+]w] [sefe color(solidlines).
Print-Eafor [solid lines] C L 5 1L Click here to print the graph in
s00.0 PrintBlack &whi == black & white (various styles of

dashed and solid lines).

*indaws Print Il% E

2500 F------ L—— A ——

Click here change the printer
or printer driver, page
orientation, etc.

Figure 3.23 Standard Windows Printer Options

™~ Printer
l1:§h‘,ha"§~_le‘a|ult Printer!
[currently HP Laserdet Il on LPT1:]

Cancel

O Specific Printer: Options. ..
[HP Lasewet Il on LPT1:

 Onentation Paper

. @ Portrait Size:  |Letter 81/2x 11 in

) Landscape Source: |Upper Tray
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Figure 3.24 Adding Information to a Graph Printout . (Most of these options have no effect on
the graph on the screen, only the graph that is printed.)

Click on these #s to change which Data Set’s (test file’'s) comments and title you are working with.

w. Printed Graph Comments

-3
®m1 C2 C3

raph Data Sets [comments available for each Data Set]

, Click here to change the Test
Comments (comments which
appear on the Main Screen).

Graph Title |chev210-.160

| Changes to Data Set 1’s

Test Summary

Test Comment comments (the current test) are
EXAMPLE FORCHEVY HEAD - 60D permanent. Changes to other

Test Summaries are created by the
program and include valve and port
sizes. tezt imes and dates. etc.
They can not be changed by the

CFM FLOW BENCH Data Set's comments are
temporary.

e — hd This one comment is printed

Include on Graph Titles to Use Graph Comment [1 Cﬂmmewl:lh] directly under the graph.

v Test Summaries @ . Comparizon of CFM for3 BowTie =

[+ Teit Comments Std T!“ES heads. . . .

[ Graph Comment O AlL. Titles - The Titles to Use options give
See Titles | you a way to reach the Menu in

¥ Datq Table Figure 3.26 to change the Titles

1] | Help | .| and Legends of the graph.

\
\_ Check or uncheck these 4 options to determine what gets printed, and what options are enabled
and disabled on this screen.

// Bottom
90.0 / Section of
Printed
Graph
60.0
| Graph
30.0 ‘ Comment
.060 .120 .180 .240 300 .360
Test
Comparison of CFM for 2 heads «— Summary
Test Summary and Comments for: xchv600.pti e
Graph of: Test Time Tested atCorrto  #Vivs Viv Dia Stem Dia Port Area
All 4 8:14 PM Int. 25" 25.0" 1 202" 34" 2.52sqin Test
Cylinders 08/01/1996 Exh: 25" 25.0" 1 1.6" " -70s8qin Comment
Example of Ported SB Chevy head on SF 600 Bench «—
Lift 101 202 303 404 505 .606
Cyl 1Int CFM 634 1269 1824 2183 2332 2452 — Data Table
Cyl 3 Int CFM 64.8 1299 1884 2242 236.2 2482
Cyl 5Int CFM 634 1254 1764 2123 2272 236.2
Cyl 7 Int CFM. 634 1284 1854 2183 2362 242.2

Appendix 9 describes the greatly expanded Graph Print features in the v3.5 B version.
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Cursor

The cursor feature is very useful for determining or comparing the value of the graph lines at various places. See Figure 3.25
for explaining the use of the cursor.

Figure 3.25 Cursor Features and Commands

Cursor line, usually
pink or green,
depending on
background color.

Click here to turn cursor ON.
Click here to turn cursor OFF.
Click on these buttons to move the cursor left or right. Hold down the

<shift key> while clicking these buttons and the cursor moves faster.
You can enable the cursor by clicking on View, then Turn Cursor On.

. Port Flow Anclyzer ¥3.0 [ CHEV210-.160 ]

Back File Format \{ew Graph Type A4ddTg stl Hiztgry Log  Mulitple Tests  Help The value of each
N B | <'||| 2] Lelz]ele] Bdelx]e] F“"V'EW||5'3‘5°E"ES|/ graph line at the

cheva10- .150% cursor is displayed

260.0 Cyl 1 Int CFM 1 2] here.

240.0 Cyl 3 Exh CFh 1357

300 Cyl & Int CFWM 1769

Cyl TInt CFM 1944

200.0 Tyl 7 Exh CFF 1357

180.0

160.0

140.0 — The X value of the
1200 cursor is shown

: here, in this case

100.0 the Valve Lift of
a0 320 “.

0.0

40,0

20.0 -

o0 . . . . ) . . ) ) . alvE Lit .320

L i you click on a graph line in between

data points, the cursor will not appear.
A data point is where you see a definite
point or bend in a graph line.

You can also enable the cursor by single clicking on a graph

line at a data point. This also provides a quick way to move

the cursor from 1 area of the graph to another. (Do not drag the

mouse while clicking or you will zoom in on that area.)
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Changing titles and legend names (Pro version only)

Many times you may want to customize a graph by displaying and printing labels of your choice. Click on Format and then Edit
Titles/Legend to bring up the menu shown in Figure 3.26 which will allow you to do this.

Figure 3.26 Menu to Edit Title and Legend

This is the list of Standard names the program uses unless you click on the Use New
Titles button below. Select (click on) a Standard name you want to change. The
Standard Name appears in the edit box, along with the current New name if there is
one. Once you have selected a name from this list (that row will be highlighted) it
is easier to use the up and down arrow keys to select the next item to edit than
clicking the item with the mouse.

Use New Titles. If a title in the List of New Names is blank, the

This is the list of New names the program will use if you click on
/7 program will use the Standard name.

_ 1 ap Eand Legend v |-
Lizt of 5td Hames izt of New Names
Title: Brk Tg, Brake HP... | +
Grp 1: Current Baseline
Ttw 1: Erk Tg, ft-lbs =
B et sks e Standard name from row selected.
Ttw 3: ESFC, lb/HP-hr =._.

buickhrudd-mdl

(Tip L . New name for you to edit. Other options
Click. on the: item in the list above yod want to modify. [ts Marme include clicking on the Copy Std Name
and any Mew name appears belef. You can modify thgflew name.

to New or Blank Out New Name buttons.

Then uze the up and down 3#tw keys to maove to e next item.

5td Hame Being H;p’éed MHew Ngnéu be Editted

|I:uuiu:k'\ruu:||:|-mu:|1 4 | | 4 |

Click here to close this menu and use

| Copy Std Hame to Hew

| Blank Out Hew %&

|Eupy All 5td to Hew Hames

/7
| Blank Out All)léw Hames

| Use Std Titles

/7
| Use./N ew Titles

| Cancel

| Help

the New names you have entered.
Where New names have been left
blank, the Standard name will be used.
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Changing the scales

Many times you may want to change the scale of the X or Y axis. This may be to show an area in more detail or to match the
scales of a previous graph. The Pro has several ways to change the scales as shown in Figures 3.27 and 3.28.

Figure 3.27 Changing Scales for the X or Y Axis

Clicking on these buttons zooms in or zooms
out on the graph, either vertically or horizon-

tally Hold down the shift key while clicking on
them and the graph moves farther each step.

Clicking on these buttons shifts the
graph left, right, up or down. Hold down
the shift key while clicking on them and

the graph moves farther each step. Click here to restore “auto-

scaling”. That is where the
computer picks the scale to

Back File Format View Help | si ghe 3 -cyc show all the graph in good
I EEEEIE E R R B R TR ] o] detail.
Brk Tq, Brake HP BSFC curtent |

A00 """""'_""'_""'""'_""'_"T _____ - - - Smm-mg----- s Brk Tq, t-1bs
' ' ' ' ' ' ' L You can use the mouse to
outline an area to be zoomed
in on. Simply click on the
mouse key in the upper left
e ————| corner of the area, then hold
ek Ta, felbs the key down and drag the
i [prakedr mouse to the lower right corner
e e of the desired area. A box will
be drawn as shown. When
you release the mouse key,
this area will fill the whole
graph. This feature is disabled
if the cursor is turned on. Also,
start the upper left corner well
away from a graph line or the
program may turn on the
cursor instead.

450 pAlickirudd-md1 —

400

s GuuttACELE IELLE: CURE FEERE SRR NS

300

250

200

150

100 h h H h H h h h h H |
4000 4500 5000 5500 GOOO 6500 7000 7500 8000 8500 9000 9500 RPM

Figure 3.28 Menu to Specify Graph Axes Scales

This menu can be obtained 2 ways. You can click on View in the menu bar then Specify Scales
(axes), or click on the Set Scales button, the right most button on the graph screen.

Depending on the type of graph data you currently
working with, one of these 3 sections will be

The current scale limits are
loaded when this menu opens.

Giraph Scales Change any or all these to most
" Recorded Data [CFM, Swirl_ etc] | 8 Port Yelocity any value you want.

|Ma:|: ¥Yalve Lift or L/D ) Max Crank Deg G0 |Ma:|: Yel 30

- - - : L Click the Turn Autoscaling Off
Min Yalve Lift or L/D 0 Min Crank D 1] Min Vel 1] d .
Min Valve Lift or oI MinCrankDeg {0 ||{Min Ve button to turn Autoscaling Off to
|Mal|: Recorded [v] Data |5 |Ma:|| ¥ Data 1} enable Changing specs in this

[Min Recorded [¥) Data [0 [Min ¥ Data 0 menu.
_I Turn AutoScaling ON [comp picks scales] |

M— Click on OK to have the graph

redrawn to these new scale

0K
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Engine Data Graph Parameters (Pro version only)

This section gives a brief description of all the possible Engine Data which can be graphed.

Chapter 3 Output

Int Valve Lift ~ The theoretical position of the valve as directed by the cam profile in inches (cam lift x rocker arm ratio -

valve lash).

Int Valve Area  The geometric intake valve opening in square inches based on Int Valve Lift. Geometric valve opening is

the actual area, and is defined on pages 68 and 69 as Vv Area.

Int Flow Area  The effective intake valve opening in square inches based on Int Valve Lift. Effective valve opening is

defined on page 70 as Flw Area and is calculated by:

Int Flow Area = Geometric Area x Flow Coef

Where Geometric Area and Flow Coef are changing at each lift point. For example, if the valve
opening area is 1.5 square inches at .35" of valve lift, and the flow coefficient at .35" is .5, the In

Flow Area is .75 square inches at .35" valve lift.
Exh Valve Lift See Int Valve Lift above.
Exh Valve Area See Int Valve Area above.

Exh Flow Area See Int Flow Area above.

Figure 3.29 Example of Engine Data Graph

. Port Flow Analyzer ¥v3.0 [ PORTYEL.PTI ]
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comparing Valve Lift
and Flow Area for 2
different cams with the
same head.

_ Note that the total
“integrated” Flow Area,
Valve Area or Lobe
Area is given in the
Standard Legend
titles. These areas are
defined in Section 3.1
Reports on page 76.
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Port Velocity Maps (Pro Version only)

Chapter 3 Output

Port Velocity Maps are a very special type of graph, and should be discussed separately from the other graph types and features
for those graphs. Port Velocity Maps are constructed from the port velocity readings recorded with a Pitot Tube. With Port
Velocity Maps, the color indicates the velocity at that particular portion of the port cross section. The velocity indicated by the
color is given in the Key in the lower right corner of the graph.

Figure 3.30 Port Velocity Graphs

w. Port Flow Analyzer v3.0 [ PORTYEL.FTI ]
Back File Graph Type Mulitple Testz Help

| Fullview | set/scales]

Int $1.300" Lift

Int $1 600" Lift

Int $2.300" Lift

It #2600 Lift

.

R

Y

il

vy

=2

"

n N

Int #3.300" Lift

Int #3 600" Lift

Int #4 300" Lift

It #4 GO0 Lift

-

"' i f

" (g

' g

-, Head:

Walve DiaN. 24"
4/ Port Dia: 1.

) w0

Int Port Yelocity

PRA-PTIFZ.00

Test Time/D ate:
214 P
084011996

Tested: 10"
Corr bo: 100"
# Int Valves: 1

Ftizec

oo [ ]
200
B0.0

1200
1500

200

By adjusting
Scales (see
Figure 3.28),
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can let you
match another
graph for a
different head
for
comparison.

Summary of
Test Specs
and Test Data
graphed.

Key to interpret
which colors
represent
which
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Appendix 9 describes the greatly expanded Port Velocity Graph features in the new Head Porter

version.
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3.5 Printer Output

The Port Flow Analyzer can print the tabular test results of a report for a permanent hardcopy by clicking on Print in the menu
bar or the Printer icon. The menu of options shown in Figure 3.31 will appear. Check the options you want to use for the
printout by clicking on any or all of the Option boxes. All options and buttons are discussed in this section.

Appendix 9 describes the expanded Print features in the version 3.5 B.

Figure 3.31 Printer Button and Print Menu Command Options - Report Screen

M. Port Flow Analyzer v3.0 Performance Trendz [ PORTYH

Click on Print or the Printer button LBP—
(shown hidden here) for the Printout b Back spei lpse Ule Rl :
Options menu shown to the right. . Print Fesults ChikP  lest Time Te
: Fririt Blank 'wiork sheet 14 P Int: 10
This options lets you choose the : : /011336 Exhe 100
printer or printer driver being used by _/"””d':'ws Frinter Setup Comp
Windows and also page orientation. | Prograrn Printer Setup
Folder Hame: EXAMPLES Exalk

Check or uncheck these options, then click on this button to print the current
report with these options.

w. Print Beport: Options

"Worksheet Options
[ Use Standard Lif

Check or uncheck these

[ laclude Hea\d Specs | Standard Lifts [from 4t ONtons]: options, the.n click on this

Il;/inc:lude Tes| Comments - button to print a blank
Request Report Comment Uncheck 'Use"5tandard Lifts\ to use paper worksheet. This

[~ Include Head Details the Test Pattern of Lifts in the\cument worksheet can be useful

for recording data when
your flow bench can not
be next to your computer.

[ Include Flow Bench Specs [~ arger Space Between\Lines

IE :_nc:ludeFEn:_:lm _SI:E[_:S [ Azk For Worksheet Comment
g L di [l etire] [ Include Head Specs. et

Print Blank Worksheet

Print Beport Using These Specs

Wiorkzheet i based on curent test, with
|'Tip cylinders 1. 2. 3, 4. with [nt Valve Dia

=1.84 and Exh Walve Dia =1.54 . Port

czepame 120 Yel readingz will be taken at 2 points.

Cloze :
manal far maore info.

Test Results Report Options

Include Test Options

Include Head Specs

Include Head Details Specs (Pro Version Only)
Include Flow Bench Specs

Include Engine Specs (Pro Version Only)
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Select these options if you want all the specs from these menus printed with the report. This will add 1-2 pages to the printed
report. Note that only a few of the Test Options are printed which could affect the test results, not all specs from the Test
Options menu.

Include Test Comments

Select this option if you want all the comments for the Test File printed with the results.

Request Report Comment

Select this option if you want to be asked for a comment for each particular report you send to the printer. These "report
comments" are useful to identify important points for future reference, like modifications, engine results, etc.

Larger Font (Print Size)

Check this option if your particular printer is printing the results with a small print font. This option will increase the font size
for some parts of some reports. Also see Preferences for Selecting Printer Fonts, page 26.

Worksheet Options

These options let you print a blank paper worksheet. This worksheet can be useful for recording data when your
flow bench can not be next to your computer.

Use Standard Lifts

Check this option to produce a worksheet where the valve lifts (or L/Ds) requested match the specs in the Test Options menu. A
summary of these lifts or L/Ds is given below this option. Uncheck this option, and the worksheet will include all lifts (or L/Ds)
for the current test file. This also means that the order of the lifts, any extra lift points in some or all ports, etc. will be included
in the worksheet.

Larger Space Between Lines

Select this option if you want more space between lines, so you can write your numbers larger.

Ask for Worksheet Comment

Select this option if you want to be asked for a comment for to be printed at the top of your worksheet.

Include Head Specs, etc.

Select this option if you want all the specs from the Test Options Menu, Head Menu, Head Details Menu and Engine Specs
menu printed with the report with a blank next to them. This will add 1-2 pages to the printed report.
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Other Print Options

Other menus have print menu commands or print buttons as shown in Figures 3.32 and 3.33.

Figure 3.32 Print Commands under File Options (Pro Version Only)

Port Flg— &——to—m—- - 8 P fmo—m——— Tom— A F CLICAfAA4 AT o
| ' h % Head Specs [ UNTITLED ] [ ] B3
il ack (ol File 24 etailz elp

P11 Back [ok) Head Details  Hel |
Int #1| "Head i, New Hes
"Test& || | Head # Open Example Head ———_[Stock Cast Iran 188 Chevy casting. |~
— | [fPP-0045  OpenHead - - |
11.54 — Save Head _I
" Intake Save Head As " Exhaust
[207 Test Layout Etirit M - [| | | Lavout [1 vaives 1 por =
Test Oy Valve Di Frint Blank ‘workzheet Walve Diameter, in 1.5
Stem D Windows Print S etup | |Stem Diameter, in .34
[ Test D& | [Throat Diameter. in 1.74 [Throat Diameter. in 1.3
[Pl t |A\rg Seat Angle. deg 45 |A\rg Seat Angle. deg 45
e — - 1 e — 1

Click on File in either
the Head Specs or
Engine Specs menus
to display these Print
Options.

Figure 3.33 Print Button
Report Options

" Report Specs

|T5"|-"E= | Meas [nt & Exh YelData

|Eune-::t to Hew Test Pressure |vyva; j

|New Int Test Pres. “water 25

25 |
|New Exh Test Pres. “water 25
[

fwhich Cylinders |,.-1'.,|| Cylinders

=

" Motes:
Select the options pou want for this report. Some
optionz may be dizabled [grayed out 2o you can't
change them)] depending an the type of repaort
wou gelect or ather zettings. Then click an the
‘M ake Report’ button.

Make Report | Helpl Eancell F‘Ant

Many screens and
menus have a Print
button. Click on it to
print that particular
screen or menu.
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3.6 Data Libraries

The Port Flow Analyzer allows you to save a set of Flow Data and related specs (Head Specs, Test Options, etc) to the Test File
Library under a name of your choosing. You can then open these test files out of the Test File Library in the future for
comparison or modification. The Open window is below with explanations.

Figure 3.34 Test Library Options

Click on File, then Open (from all saved tests) to display Test Library shown here.
Click on File, then Save or Save As to save current test and specs to the Test Library.
Total # Tests in Library under this Folder

M Port Flow Analyzer v3.0 Perforance Trend: [ PORTYEL.PTI ]
e Graph FHeport Test Optigs

Name of chosen Test
(currently highlighted in
r“ Test List)

Head Flow Bench  Engine  Preferenss

LR Open Test File

"Test! |407ests in Library |Ehuser(FiIWu-. 160 : bcgl?i’:oa\:}gvsraal?'?(laisg
T 1.8 1I:||E4Id (= Wna:-: CF s comrected ta 10" in list
1000 |p; e A
h .
- l:::_:ﬂhh“ 1 It ake: W/_: Preview of Test
10" Te chevyl194- 150 HWlvs 1 B [iFfer
’ Wy Dia: 2.02 Wy Dis: 1.6 the g; i
Test | |chev194-153 v U & v ola L Single click on a Test
chev202-.160 — | CFM:BZRE- E?SEE%%? 4 — to choose it for
Test |- _  Proviow. Dovole clck
Supe chev210-160 — to immediately open it.
Eﬂlﬁﬂ ExAMPLE FOR CHEWY HEAD - GO0 % o
Paint Em;tyi.“_h CFM FLOW/ BENCH Tests can be saved
ford102 under various
i ford103 | catagories (folders) to
5 |fullfile -| |- help you organize
I hd large #s of tests.
3 . . . g
T % t!slt: .E.II E!:ele:l}' FIIE_Ndee Hoad 4 " Folders // Click on a different
F L!S I:.y HIE d?im? ['Tcd” IEI E‘a ) Tip: Click an a name here and a
Emmba e diferent Folder different list of Test
5 Files Mot Filtered [all files listed) name ta display al | | Files will be
7 the tests saved disolaved. The nam
8 I - | under that Folder . ISp ay? ) € hame
E JMpen | | Filter | Advanc Mare Folder” was called
“Customer” in the
1 Hel Delet .
/ D /q,a"ce I |\‘ =P | q\e £ | = — DOS version, but can
I \_ y Iy = = be changed in the
Click here to Preferences menu to
delete the most any word.

chosen Test.

Click here to bring up standard
Windows File Open screen, to let
you open a file in most any folder
(directory) and disk drive.

Click here to bring up the Filter Options menu
where you can select to show only tests which
fit certain criteria. See Section 3.7.

Click here to bring up “on screen” help.
Click here to close the Test Library with No changes (without opening a test)

Click here to open the chosen Test

Select one of these options to list the test files alphabetically, either by test file name, or by head
#. This option can save you time looking for a particular test file. (Pro Version Only)
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Open a Test File

To open a test file saved in the Test Library, click on File at the upper left corner of the Main Screen, then on the Open (from all
saved tests). In the Pro version you have an additional option of “Open (from History Log)”” which will be discussed in Section
3.8.

You will obtain the window shown on the previous page. Single click on one of the tests in the list, or click and drag the slide
button on the right side of the list to display more tests. Once you single click on a test, it is now the Chosen Test File and a
preview of the test is given in the Preview section. If the file you chose was not a valid Port Flow Analyzer file (either
Windows v3.0 or the older v2.1 for DOS), the program will tell you and you can not choose it.

Once a test has been chosen, you can delete it by clicking on the Delete button, or Open it by clicking on the Open button in this
window. You can also click on a different test to Preview it or close this window and return to the Main Screen without
choosing a new test file.

If you are sure of the test you want to open, you can simply double click on it from the Test List. This opens the test without a
preview and closes this menu.

Note for Pro Version: You can also save sets of Head or Engine specs to their own separate libraries. This is done very
similarly as with the Test Files, except you click on File, then Open from the individual Head or Engine menus. See Figure
3.35.

Figure 3.35 Head (or Engine) File Options (Pro version only) c t Head Eile N
urren ea Ie Name

e/
| ' ".Head Specs [ SB-FORD |
S SR ok (ok]

File d Detail:  Help
Int #1) "Head #. ﬂeuﬁ;ad\— Click on File in the Head or Engine menus to Open a set of
“Testaf | Head#®  OpenErampeHead [ saved specs, or to save the current set of specs in just that
e KPP-004 %aps;‘:::dd screen. This allows you to build libraries of Heads and
[FooTq | Intake Save Hoad As Engines for easily creating new tests in the future.
= Layout ; ¢ New blanks out the current specs and comments.

[o"Ted Valve Di L e Open Example opens a library of example specs

Test Op F'n.ntEIank Worksheet ided by Perf T d

Stem Dii Windows Print Setup proviae y Ferformance Irends.
“TestDd | Throat Diameter, in e Open Saved opens a library of specs you have saved.
P | pvg Seat Angle, deg  [45 e Save saves the current specs to the same name as
R r— these specs are currently called.
e Save As saves the current specs to a new name that
you will enter.

1)

Save a Test File

Before you discuss saving a test file, it is important for you to understand how the program opens and uses test files. When you
open a test from the Test Library, you are only using a copy of the test. The original test file is kept in the library.

As you make changes to the test, they are only made to this copy. The original file is not changed. If you want to delete your
changes, you can simply open a fresh, unchanged copy of the original test file from the Library. If you want to keep your
changes, you must save them. This can be done by clicking on File, then Save. You are also asked if you want to save your
changes whenever you open a new test, and the program has detected you have made changes to the current file.
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Figure 3.36 Saving Test File Options

Click on File then Save As to bring up this Save menu.

Click here to save specs to New Test name shown

New name to save test data to. Leave unchanged
and click OK to save to the current test name. (This
would be the same as clicking on File, then Save.)
Click on name in the box to change it, then click OK
to save it to the new name.

Name of current test file you are
working with.

Click on the down arrow button to pick a

different flolder to save this test to.

Note that the top choice in this list is

] Int #2 ] Exh/ #t2 ] Int #3 “Add New Folder”. Pick this option and
then you can type in a new folder name,
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Fle Graph Beport Test O
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ENTIIE W Save a Test File the list so that you can save the test file
: / to that folder if you wish. The word
|1.I:|I:II:I Te: MNew Test Name |PORTVEL.PTI “folder” can be changed to most any
— [ = word in the Preferences menu. In the
107 Test P |F“|d7' Name |Mﬂ| Zpﬁ:; previous DOS version, this was the
| “Customer” name.
Test Ope [Ney Folder Hame | | B
~Test Dat. L Type in a New Folder Name here if you
SuperFlo 114 | Cancel | Help | Advanced | select “Add New Folder” as the Folder
= 501 Name.
Paint L | £ ter & New Test Name and click on OK. The curent "\ Click here to bring up standard Windows
Test name iz given zhould you chooze to modify it File Save screen, to let you save a file in
1 slightly for the new name. Use the Delete key to eraze most any folder (directory) and disk drive
2 OF | the name if pow want a completely new name. no4 and to most any file name (Pro version ’
i ;E IF pour want to zave the Test under a different Folder only). NOt_e that files saved this way are
: name, click on the down arow button and select one. not found in the standard Test Library and
5 30| Select the top choice of 'Sdd New Folder and pou wil are not “searchable” using the Filter
B Al | be asked for a new Folder name to add to the ligt of 504  options discussed in Section 3.7.
7 5 | Folders.
g EL —

To save a Test File, you will be presented with the Save Window as shown above. The program suggests a new test name
which is the same as the current test name shown at the top of the Main Screen. If you want to save your changes to the same
name, simply click on OK. This will update the current test file with your latest changes.

If you want to save the current set of test specs with your changes to a new name (and leave the current test file in the Library
unchanged), then click on the suggested file name and modify it as you want. For example, in the window shown above, you
may want to add -2 to the current name PORTVEL.PTI to create PORTVEL.P-2 to indicate this is the 2nd revision of
PORTVEL.PTI. This is the safest way to make changes, because you can always return to an earlier version and see what you
had done.

Certain file names are not acceptable, like names which include the characters: / \ : | < > “* ? The program will also
shorted file names that are VERY long, like over 40 characters.

Test files are saved to folders (directories) you have created in the PFADAT folder (directory) in the PFA30 folder (directory)
under Program Files\Performance Trends\Port Flow Analyzer v3.5 folder (directory). You can copy Windows Port Flow
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. ___________________________________________________________________________________________________________________________________________|

Analyzer files from programs on other computers to this folder (directory) and they will be found by the program. The
Windows Version 3.5 will read files produced with the older DOS v2.1 and Windows v3.0. Just copy them into a folder under
the PFADAT folder (other than the Examples folder).

The method of saving Head and Engine files is exactly the same as complete Test Files, except that you access the Save menu
by clicking on File at the top of these individual menus, as shown in Figure 3.34. These files are saved to the HEAD and

ENGINE folders (subdirectories).
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3.7 Filter Test Files (Pro Version Only)

The Port Flow Analyzer has a powerful way to search for tests in the Test Library called the Filter Option. Click on the Filter
button in the Open Test File menu (Figure 3.34, page 101) to be presented with the screen shown in Figure 3.37 below.

Figure 3.37 Filter Files Menu Click on the down arrow button to pick the spec or comment to
check for a certain condition “Has this relationship”.

Click on the down arrow button to pick the contion to
look for. These change depending on the spec or
comment you have chosen.

Type in (or pick

w_ Filter Files from a list for
"~ List Files If ___ some specs)
This comment or zpec )-/as thiz relationzhip / To what}z@here the condition to
|T = t j| yE - ﬂ| |Bum’ie | look for. The
ezt Comments l nntains program treats
L / UPPER and
List Files If ... lower case
®And ClOr [WUnclude thiz condition also letters the
Thig comment or gpec Haz this relationzhip To whahtered here same (bowtie =
ﬂ |Enntain$ j| |Jﬂh"3'-"" \ | BOWTIE =
Cushornes - \\ BowTie).
- |Operatar =
Test Dat . \dn
MZS:-c In?EEFM @10 [ Include thiz condition-also Check here to
M Int CPM LI H sz thiz relationship To what | entered here include a 2nd
baw Exh CFM @& 10 | j| [ | condition. This
P ax Exh CFM Lift = enables specs in
Intake Layout . !
\ Show only files fitting these conditions I \ Print list of all files fitting these conditions I this section.
\ \Turn Off Filtering (show all files) I \{-Ielp I Mate: Filtered lists will not include +2.1
\ \ \ filzez. Click on Help far mare info.

\_ Click here to produce a report of all files meeting the

the File Open menu which will folder (the entire Test Library). This way you can avoid
now show all test files. looking in each folder separately and can save time.

Click on this button to return to the File Open menu which will now only show files which fit
the Filter Conditions.
Select And and the Test Files displayed must fit both conditions specified. Select Or and the Test
Files displayed can fit either of the conditions specified.

. The settings in this screen will display all test files with the word BowTie (or bowtie or
BOWTIE) somewhere in the test comments and with the word Johnson (or johnson or
JOHNSON) somewhere in the Customer description (a spec in the Head Specs menu).

The Filter Feature is very useful for finding a specific test or to find all the tests which meet a certain set of conditions. For
example, say you want to find a test that Operator “Jack” ran for Customer “Smith” on a “Big Block Chevy” head. Or, say you
are having problems with a certain brand of intake valve seal, where the part # starts with "NAP". Or perhaps you want to find
all Small Block Chevy heads that flowed over 200 CFM on the exhaust. In all these cases, the filtering specs would allow you
to find the test files.
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First you must select the condition you want to look for by clicking on the down arrow button on the 'This comment or spec'
box. Your choice of this spec will determine what the 'Has this relationship' options are, and what specs can be entered in the
'"To what I enter here' spec.

You can select up to 3 conditions to look for. For the Operator “Jack”, Customer “Johnson”, “Big Block Chevy” example
above, you would need to search for 3 conditions. For the valve seal example, you could just search for 1 condition. You add
conditions by checking the 'Include this condition also' box. This enables the other specs for each condition.

If more than 1 condition is being used for the search, you must determine if you want the search to include tests which fit ANY
of the conditions (Or) or must match ALL conditions (And). For example, if you are looking for tests run by either Operator
Jack or Operator Joe, you would select “Or”. If you want Tests which flowed more than 300 CFM on Intake and were done
since Jan 1999 (the tests must match both conditions), you would select “And”.

The 3 command buttons will do the following:
Show Files Only Fitting These Conditions will return you to the Open Test File screen. Only files fitting these

conditions will be displayed (which may be no files in some situations). You can click on various folders (or whatever name
you have given to folders in the Preferences menu at the Main Screen) to see if there are any matches in other folders.

Turn Off Filtering (show all files) will return you to the Open Test File screen and now all files will be displayed.
Print List of All Files Fitting These Conditions will search through the entire Test Library (all folders in the

PFADAT folder) for files matching these conditions and display them in a new screen. From this screen, you can also print the
list. This is the quickest way to see which folders may contain test files matching your conditions.

Tip: When looking for a word, the program doesn’t care if it is in CAPITAL (upper case) or small (lower case)
letters. In Figure 3.37 above you are looking for the word BowTie in the test comments. The program will display
all files which have the word “BowTie” or the word “BOWTIE” or the word “bowtie” or the word “BowTIE”
anywhere in the comments. The program will not find files with the words “Bow Tie” (with a space between Bow
and Tie) . Therefore, it may be smarter to just look for the word “bow” to avoid this problem. Note, however, that
if you do this, the program will also find tests with the word “elbow” or “crossbow” , for example, in the test
comments.
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3.8 History Log (Pro Version Only)

Click on File, then Open form History Log at the Main Screen to obtain the History Log shown below in Figure 3.38. This
screen shows a summary of the results for the last 25-100 tests you have worked with (started new, opened, graphed, etc.) The
number of tests in the log (25-100) is selectable in the 'Preferences' menu at the Main Screen. When you work with a new test, it
is added to the top of the History Log, and (if the Log is full) the last run drops off the bottom of the list. In the Pro Version, the
History Log is an alternate way to Open tests which have been saved to the Test Library. The advantage of the History Log is it
lists the tests you most recently worked with at the top.

See Appendix 7 & 9 for some new features added in version 3.5 & 3.5B.

Figure 3.38 History Log and Options Click on Test Title to Open that Test File.
Click on File, then Open from History Log Click in the Save
column to enter a

2 (ort Flow Analyzer ¥3.0 Performance Trends [ PORTYEL. =TI ] Yes or erase a

Ffl= Graph BReport Test Options Head Flow Bench  Engine  Bfeferences  Help Yes. All tests
Int#1 | Exh#1 | Int#2 | Exh#2 int#3 | Exh#y | Int#4 | Exnma | movetothe
Test & Head Condit bottom of the
es" & ear -ondiions Test Pmments / History Log and
|‘I 1.84" Yalve | |8:‘| 4 P 08/01/1996 | / ;I eventua”y fall off
|‘|.EIDEI Test Cor. | |" Bore Adapher |/ | the list as you
10" Test Pres. Leakage |2 4 { Help: The Test Corection Fact ;fl:ll SuperFlow BO A 170 4120 zhyle work with new
S . benches. Click here to digplayAhe Test Corection Factor menu to calculate tests. HOWGVGF,
est Uperator it by floi tandard =i fice plate to ch it.
. | ,/ | it by flowing a standard size 9 ice plate to change i Tests marked Yes
“Test Data . L — / 1| do notfall off the
w Test History list.
Cloze History Log Cleapferase] History Frint Help . Click and move
TestFileandPath [Graph?Sid Graph Title  [Save? [Head & [Intvalve  [MaxIntCFM [T slide bar down to
‘examplezhportvel ph e kpp-004E2 / K.PP-00452 1 at1.84" 114.5@ & o display all 25-100
“exampleschew2d2- 160 chev202-. 160 1 at 202" O@ 0 o tests in the
“exampleshchef210-160 chey210-160 1 at2.02" 1626 @ BOE | O Hi L
“examplesidig kpp-00462 1at1.84" 10B9@.4 O istory Log.
examplesempty-exh emphy-ex.h 1 at2.02" 0@ o
‘examplesiportvel cor portvel. cor 1at1.84" 1145@ 6 2 I Click and move
‘exampleshchey194- 153 kpp-00456 1 at1.94" 1205 @ 532 0O slide bar right to
“exampleshchey194- 150 kpp-00456 1 at1.94" 1190 532 0 .
“examplezhchey134- 150 Vex kpp-00456 1 at1.94" 129.0 @ hE2 = gl)ﬁg:’?lillsm(;)frteest
4 |
Click on Test Title [1st Colurnn] to Open that test. Click and slide button right for more Histary info. [Max CFMS corr to 10" results.

From this screen you can Open a test file by clicking on the 'Test File and Path' column (first column on the left). If the test file
was saved to a standard folder (directory, or whatever you have chosen to call folders in the Preferences menu), the folder name
is given first, followed by the test file name.

If a test file has been Opened from or Saved to a non-standard folder (a folder not in the PFADAT folder) using the 'Advanced'
function, the entire path is given. If the 'Path and File Name' won't fit, it is shortened and preceded by '...".

You can choose to Save certain results you believe are special and you may want to recall or graph in the future by clicking on
the Save column to insert a Yes there. Tests marked Yes to Save eventually move to the bottom of the History Log, but
are never dropped off the list or erased until you again click on the Yes to make it blank.

Note that just the Test File Name stays in the History Log. Should you delete the file using the Open (from
all saved tests) command, the test file will be deleted. When you try to open it or graph if from the History
Log, you will get note saying the file can not be found.
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You can print the History Log on a printer by clicking on the 'Print' menu command. Note that the History Log will be most
readable when the Page Orientation is in Landscape setting.

The Max CFMs listed are corrected to whatever test pressure have specified in the Preferences' menu. Max CFMs and Valve
Diameters are handy to remind you what a test was, and for comparing different tests.

History Log at Graph Screen

At the Graph Screen, several options are available to graph selected tests from the History Log, and change the Graph Titles.
You can obtain the History Log by clicking on the menu command History Log at the top of the Graph Screen. The History Log
is how you graph different tests together for comparison. From this screen you can:

e Choose to Graph certain Test Results by clicking on the Graph column to insert a Yes there. Tests marked Yes to
Graph will be graphed when you click on the 'Graph Tests Marked 'Yes''. The first test (usually the current Flow Test
you are working with) is always graphed even with no Yes marked. The number of tests actually graphed are limited
by available space, usually a limit of about 24 graph lines total.

e  Graph only the current test results (the test file at the top of the Log) by clicking on 'Graph Current Test Only'.

e  Click on 'Graph Title' to change the Standard Title for this test. The program defaults to putting in the Head # unless it
is blank, when it then puts in the test file name. (You can also specify 'Alternate’ titles and legend names by clicking on
'Format' at the top of the Graph Screen, then 'Edit Titles/Legends'.)

e Choose to Save certain results you believe are special and you may want to recall or graph in the future. See the Save
explanation of the previous page.

Figure 3.39 History Log at Graph Screen
m Port Flow Analyzer ¥3.0 [ CHEY194-.150 ]
Back File Fomat “iew Graph Type Add Test History Log  Single Test Help

do| |= B €l=] [<l2 1121 el a]ravin]setscaed
All Int CFM Corr to: 20.0" Int, 20.0" Exh kpp-DO0456

SEMHI] R e o aE S E oo s o o 5 5 5 5 e e 1 1 5 6 1 o e e £ 5 5 e e 5 5 3 £ 0 e o £ ) 5 1 1 e 5 5 1 6 e e e Cyl 1 Int CFEM

Cyl T Int CFMm

oA

_________ R e oo e hvsth pti
= Cyl 1 Int GFM

Cvl 5 Int CFM
_________ LT el 4 |cwiTIntCFM

R A ST

Lrrn-OnA &5

m. Test History =] B3

Graph Tesztz Marked “r'es' Graph Current T ezt Only Clear [eraze] Histony Print Help

Test File and Path Graph? Std Graph Title  [Save? |Head # [Intalve  [MaxintCFM [T =
“fEFFFPchew]94- 150 Yes kpp-00456 F.PP-00456 1 at1.94" 1290 %G 532 |0 |
“examplessportvel phi portvel phi 1 at1.84" 117 E@E B i
“fFFEFFbig kpp-00462 1 at1.84" 108.9 @ 4 o
\erampleshuchvstk. phi Y'es wchvstk.phi 1 at1.94" 1226 @ 532 O
\exampleshuchwstk. phi wchwstk. phi 1 at1.94" 1226 @ B2 O
“fFFFEFporbvel. pti Ve kpp-00462 1 at1.84" 1145 @ B o
‘examplesschyB00 ph wchre GO0 ph 1 at 202" 1588 @ BOE (O
\examples wchwB00 o sk GO0, o 1 ak 202" 1588 @& B0 (¢
“eramplessichyB00 pt ek B00. o 1 at 202" 1588 @ BOE (0
-4I [ — P —— P e

Click in 'Graph™? column to select or de-select tests for graphing. Slide button right for more History info. [Mas CFMS corr bo 10
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Chapter 4 Examples

Each example in this chapter becomes progressively more complex, assuming you have performed and understand the preceding
example. Section 1.5's example is somewhat more basic than Example 4.1, so it may be a better place to start if Example 4.1
looks complicated.

The results shown in these examples may be
somewhat different than what you obtain with
your particular version of the program That
is due to minor upgrades in the calculations
in later versions.
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Example 4.1 Flow Test On a New Type

of Head Using a SuperFlow 600* Flow

Bench without Electronics

See Appendix 7 for using the easy “EZ Start Wizard”, added in version 3.5.

This example demonstrates the basic steps for running a flow test. You will use a 2 cylinder Yamaha head and assume that no
similar head has been flowed before. Therefore, no similar Test Files are available from the Flow Test Library from which a
New Test could be developed. You will be “starting from scratch”.

The Port Flow Analyzer has several options for filling in head data on the Test Data grid. The particular steps given below are
not the only way to run this flow test.

Start the program by clicking on Start, then Programs,
then Perf Trends, then Port Flow Analyzer v3.5, or just

double clicking on the desktop Icon. When you enter
the Port Flow Analyzer, you may see the question in
Figure 4.1. If you answer No, you will start with a

blank screen. If you answer Yes, the program will put

you back to precisely where you were when you last

quit the program. Even though you are starting a New

Test, click on Yes to bring up the last test you were

working with.

Figure 4.1 Introduction Question
Load Last Test ?

the program 7

Do you want to load the test which you were running when you last shut down

Click on File (upper left corner), then New Test to bring up the New Test screen, which will likely show a Tip message. See

Figure 4.2 The New Test Screen with Tip

Click on File, then New Test to bring up the New Test Screen.

Figure 4.2. As the Tip in
Figure 4.2 says, it is always
easiest to start with a Flow
Test file that is as close as
possible to the flow test to
be performed. This
prevents us from having to
make major changes to test
information like the Head
Specs, Test Options, etc.
However, since you have
not flowed a head like this
one, you can start this test
with whatever the Current
Test is.

M Port Flow Analyzer ¥3.0 Performance Trends [ PORTYEL.PTI ] - |5 ]
File Graph Beport

Int#1 | Es

w Starting a Hew Test x|
Start Mew Test Cancel [don't start new test) Help

Test & Head C File Hame for Operator for = Head # for = Folder Hame for
i sacee Mew Test Mew Test M Mew Test ﬂl Mew Test ﬂl

[ 184 Vale | [FORTVELFTT || | | [ examples =]

1.000 Test Corr.  Pick Which Specs to Keep, based on cumrent file [ PORTVEL.PTI ] 1

0 T est Fres, —_—

= Port Flow Analyzer ¥v3.0 Tip

Test Operator . _ . .

| Any Specs which you Pick to Keep for this New Test will
" Test Data be based on the current test:
SuperFlow 110 O 'l
FORTVEL.FTI
Foint | Lift LD
M |f a different test would mare closely match this new test

1 -oog (reducing the number of changes you will have to make

2 050 1027 G2 i specs). click on 'Cancel® at the top. Then click on

3 100 |.054 'File' and '"Open" at the Main Screen to select a better

4 200 |.103 I  teston which to base this New Test.

5 L300 163

E A0o 217

7 w00 272 | 1 [T Don't show this again Help |

g 600 326

9 Once a Mew Test iz started, you can eazily eraze or modify any of the specs listed abowe.

10 Ay specs not selected to 'Keep' will be mastly blank when vou start the Mew Test.

« | =T T1 T
ghstt| | @& & D | o | ByEwl | BiGs .| o Po (st [E3@EAEE 10434M
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The New Test Flgure 4.3

Screeni appears as In Click here to start a New Test based on these settings.

Figure 4.3. There
are 4 critical specs W Stasting a Mew Test
at the top which Startflew Test Cancel [don't start new test] Help

must be filled out .
File Mame For Operator For Pick Head # for [Rp—— | Folder Mame For Add I

4 Critical specs for the new test are listed here at the top.

or picked. Mew Test Mew Test Mew Test New Test If this is the first
N [PORTVELFTT | | | | | [egarles =l|| time you have

If this is the first Pi - : started a New

ick Which 5pecs to Keep, bazed on current file [ PORTYEL PTI ]

New Test you have ) Test and you

run (you just got I h:  See Specs | Bench Type: Std SuperFled 110 haven't set up

the program), you any Master Flow

: : : [¥ Head | Head Specs File: zb-ford 1 1.84"Int /1 1.54" Exh
will be given notice R HIE k.eep checked if you are going to test a zimilar head. Bench specs, .
that you must also ™ Head Detail Unl b of th Head's details [part Hz, etc.] match th the preview wil
ead Details nless most of the new Head's details [part #z, etc.] match the
fllont the Masice M current Head, leave this box unchecked. say no Master

Flow Bench Specs

Bench Specs.

before starting a [ Test Dplions ¢ op pecs [f wou want ta record the same data as the cumment g, keesp this You will have to
New Test. To box checked fill out the Bench
correctly [+ Test Pattern |f you want to keep the zame walve Liftz and flow bench Specs menu
understand the Hz az the cument kest, keep thiz box checked. before you can
Flow Bench Specs [+ Test Compfents Check thiz box if pou want to keep the Tezst Comments and start the New
and what the make zome minor changes for the Mew Test, N Test
Master Flow Bench ¥ Engine T — | Engine Specs File: untiled  Cam Type: Uze Specs Entered
Specs are, you will
need a little Orye a Mew Tast iz started, pou can easzily eraze or modify any of the specs listed above.
background. Ant zpecs not sklected to 'Keep’ will be mostly blank when pou start the Mew Test.
| |
\; A summary of the current settings is given here.
Click on these buttons to see the current settings.

Click here to Check or Uncheck these options. Checking means you want to keep
these specs for the new test. Once the new test is started you can then make
modifications to these specs if you want.

Setting Up Flow Bench Specs for a New Program
A flow test is made up of 4 major parts (6 with Pro version):

Flow Bench Specs (see Section 2.6)

Head Specs (see Section 2.4)

Test Options  (see Section 2.3) Head Details (see Section 2.5) (Pro Version Only)
Actual Flow Data (see Section 2.1) Engine Specs (see Section 2.7) (Pro Version Only)

Of these, the Flow Bench Specs and the Actual Flow Data are the most important for accurate data. The Actual Flow Data you
enter into the Flow Test Data grid are the pressures from the manometers (and temperatures for certain benches). These are
obvious to the user since no CFM is calculated without these being entered.

The Flow Bench Specs are stored in a separate menu, but have as much effect on the CFM accuracy as the manometer readings.
Once you have set the Bench Specs to match your bench, you will not change them unless the bench or recording electronics
change. However, you must initially set them to match your bench.

At the New Test screen, you can open up the Flow Bench Specs menu by clicking on the See Specs button next to the Flow
Bench option. When you open up the Flow Bench Specs from the New Test screen, the program displays the Master Bench
Specs, Figure 4.4.
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If the Master Bench Specs are blank:

1. The program will give you tips to first, choose your type of Flow Bench

2. Then depending on the type of bench you picked, it will ask if there are any electronics used for recording data.

3. Then depending on the type of bench you picked, it will ask you to enter in the CFM for the Flow Ranges for your bench.
For a SF 600 you are using in this example, this would be the 6 Intake and 6 Exhaust CFMs you got on a calibration card
from SuperFlow with your bench.

With the Master Bench Specs filled out, click on Back (OK) at the top left of the Bench Specs screen to return to the New Test
Screen.

Figure 4.4 Filling Out Master Bench Specs for First Time

1 Tip messages will first instruct you to

& Flow Bench Specs X] pipk the general Ty_pe of Flow Bench. For
Back [ok] File Options  Help this example, we picked a SuperFlow 600.
" General Bench Specs ~ i [ Last Updated
|T}'IJE | Std SuperFlow EOD j| |Time.FDatE | |
i - ' Flow Ranges . i .
Use Temperature Correction |no | g 2 A tip message will instruct you to pick
[Rated Test Pressure, "water [25 the type of electronics you will be using
i nter Rianges for your bench below with the Flow Bench. For this example,
[ Inclined Flow Manometer / Intake Exhaust we picked None
|Fu|| Scale Reading 100 }/ |Hange #1 |35 | | |
_ |Hange 2 |?5 | | |
|Fu|| Scale Pressure, “water 13.2
: : |Range #3 | \LL |
[Linear Scale [like a ruler) No | Range #4 | b | 3 For a SuperFlow 600 bench, you
) / - - should fill in the full scale CFM flows for
Electronics [Range | | | | each of the 6 ranges, intake and
[Type |Nune i j| |Hange L3 | | | | exhaust.
Range #7 105
|ED'“ Fort | Let Pragram Find It j| | | | | |
- " Help
|It sl WG Gl |'|l]_‘ Enter the Full Scale Intake flow for Range 3.
Dther Dat This iz the CFM Flow when the inclined flow
| sries | None j| manometer iz at ite highest reading, uzually
See Details [calibrationz] | LS TR (G

Filling Out Other Specs to Start a New Test

If you start with a blank test, or want to modify some specs from the previous test, click on the 'See Specs' buttons for each
category of specs. Click on Help at these menus for more info on how to enter these specs.

Since you have not run a Yamaha head before, the head specs currently loaded are probably quite different than the Yamaha you
will run. Therefore, you will uncheck the Head Specs option to leave Head Specs blank (for now) with this new test. The same
could be said about all other categories of specs. Therefore, you will uncheck all categories except the Flow Bench.

Most specs in these categories can be changed once the test has started with no problems, which is what you will do in this
example. However, there are four other critical specs listed separately at the top. These must be filled out before you can start
the new test:

1. File Name for New Test is the file name the program will create for saving the Flow Data for the new test you are starting.
The program fills in a default name of the current test name, but incrementing the last digit in the name by 1. You can
change this name to most anything you like. The program will warn you if the name entered is not valid and show you what
is wrong. For this example, type in the name: 600CC-4VLYV for this 4 valve Yamaha head.

113




(C) Performance Trends Inc 2007

Port Flow Analyzer Chapter 4 Examples

2 Oolfei;igffjftﬂ?feft‘?sgﬁjﬁeoﬁaﬁfk"ghe Figure 4.5 New Test Menu for Starting This New Test

pick an operator name already used or to Click Here to Start the New Test

enter a new name. The program defaults

to the operator of the current test. W Stadting a New Test

Through the Operator Menu discussed StaMew Test  Cancel [don't start new test]  Help

in Section 2.1, you enter a new q : :

Operator namZ of Jack. EILiNTae“;:: fer ﬂgi'ﬁit"" =S Hgith:?' _Assign | Eﬂ:e{:s?me for _Add |
3. Head # for New Test is critical for shops |E00ce-dvlv | pack | [TCPert-0002 | [ vamaha =

who use a head numbering system. Click
on Assign to create a new Head # based
on the last Head # assigned (incremented
up by 1) or to start with a new type of
Head #. Through the Head # Menu
discussed in Section 2.4, you enter a
new Head # of TCPerf-0002.

4. Folder Name for New Test is the folder in
the PFADAT folder where the test will be
saved. The program may not be using the
name 'folder' for spec, but whatever word
you have assigned in the Preferences
menu at the Main Screen. The folder
name 'Examples' is reserved for
Performance Trends example tests
supplied with the program, and can not be
used for your tests. By clicking on Add
New, you use the new folder of

" Pick Which Specs to Keep, bazed on current hle [ PORTYEL.PTI ]

[+ Flow Bench See Specs | Bench Type: Std SuperFlow BOO
[ Head See Specs | Head Specz File: untiled 1 184" Int /1 1.54" Exh

Keep checked if you are gaing to test a similar head.
[~ Head Details  gop Specs |

[~ Test Options  gep Specs |

[~ Test Pattemn

Urless most of the new Head's details [part #z, etc.] match the
curment Head, leave thiz box unchecked.

|f wou want to record the zame data as the cunrent test, keep this
bos checked,

|f pou want to keep the zame valve L/D'z and flow bench B ange
Hz az the current test, keep this box checked.

Check. this box if you want to keep the Test Comments and
make gome minor changes for the Mew Test,

See Specs | Ergine Specs File: untiled  Cam Tepe: Use Specs Entered

Onze a Mew Test iz started, you can easily eraze ar madify any of the specs listed abave.
Ay gpecs not selected to FKeep’ will be mostly blank when pou start the Mew Test,

[~ Test Comments

[ Engine

YAMAHA.
Figure 4.6 Main Screen and Tip after Starting New Test
Click on Test Options to define specs to generate valve lifts.
Click on Head to define how many cylinders to test.
The New Test screen should & Port Flow Analpzer ¥5. 0 Perfomance Trends [ G00CC-4% L1 ]
now look like Flgure 4.5. Eile Graph Beport Test®Options Head Flow Bench Engine Preferences Help
When you are ready to start the Int #1 ) Exh #1 )
New Test, click on 'Start New -~ »
, Test & Head Conditions

Test' at the top of the screen. Test Comments

" [ 965 Valve | [12:50 pm 08/27/1933 | =]
If some critical specs have not
been entered, the program will T | |

: Leakage |[p Help: Click on one of the Tabs here to change to a different cylinder or port |

warn .you and aSk. you for it at I—I Click cm tha Head menn command showve b channe the number of parts ta
that time. These include Intake | | Testperator iz
Valve D}ameter’ Exhaust [ Test Data One ar more of your Walve Lift Setings in the Test Dptions menu iz 0.
Valve Diameter and Test Paint [Lift [L/D [Rar  Therefore, meaningful walve lifts can not be created automaticall,. | _ o,
Pressure. The program will fill - Click on Test Options at the top of the Main Screen and enter your
: : requirements for Yalve Lift increments and these will be generated 1 ' '
in the Test Time and Date. 2 autornatically at every part where Lift and LD are blank. B o
based on the computer's time 3 : i i
and date. This can be changed ; G EELE oo
later by clicking on the Test 5 | 1 . .
Time/Date at the Main Screen. = e oo S Eaa

Figure 4.6 shows the Main Screen you get from starting with most menus of options and specs blank. First, there are no valve
lifts generated, which Tip message is stating because the specs used to automatically generate lifts in the Test Options menu are
blank. Second, you notice that only 1 intake and 1 exhaust tab are shown, but you want to test 2 cylinders. The specs stating
how many cylinders to test are contained in the Head Specs menu.
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Click on Test Options at the top of the Main Screen to open the Test Options menu (Figure 4.7) There you can fill out any or all
the specs which pertain to this test. Click on Head at the top of the Main Screen to open the Head Specs menu (Figure 4.7) to

enter specs about this head you are flowing.

Figure 4.7 Filling Test Options and Head Specs Menus

. Test Options

Intake Adapter | Clay

=
|

Exhaust Adapter |None [ho adapter)

Record What?

CFM Flow |Ealcu|ate’ﬁnm.@ entries

|

Humidity | Don't Frecord Humidity

|
=
|

Swirl | Don't Becord 5 wirl

Tumble | Don't Becord Tumble

Back [ok] Print  Help
Test Setup Intake  Exhaust Walve Lift Settings /
Test Pressure, "water Type |Inches [also show L/D] ﬂ|
Mumber of Rows of Data Step Size Max Setting IZ'
Bore Adapter Diameter. in Include a Zero Lift (.000) Point ?  [ves v |

Temperature | Don't Record Tem
Barometer | Don't Record B arometer ﬂ

Preview | 000, 080,100, ... .200 |

Port Yelocity [pitot tube] Measurements

Type [ZTSsmmm— -] |

| |
[
L]

Click. on down amow buttan to set the method for
meazuring Port Velocitiez. Thiz will add zeveral
columng to the Data Sheet, p 23

W Head Specs [ YAMGBDRO-4 VLY ]
Back [ok] File  Head Detail:  Help
Head #. Customer and Comments
Head Customer "r'amaha E00 CC, 4 walve - stock. J
|TCPerf-EIEIEI3 | |Jghn3|:|n ﬂ| |
Intake Exhaust
L apout | 2 valves & 2 separate ports L| Lapout |2 valves & 2 separate poRs ﬂ|
Walve Diameter. in 965 Walve Diameter. in
Stem Diameter. in 224 Stem Diameter. in
Throat Diameter, in g3 at Diameter. in

Avg Seat Angle, deg
Port Shape  |Found

Port Yolume, ccs

Avg Port Diameter, in

NILT

Port Length. in

Help
Type in most any name up to 20 characters to identify

the owner of thiz head, or click on the down arow
key to pick from a ligt of previously used customerz. p

13

Port Yolume, c
Avg Port Diameter,

Port Length. in

Cylinder Numbenng

Number of Cylinders to Test 2 -
Starting # |4 ﬂ Step Size |1 -
Cyl # Preview |1, 2 |

These specs determine what
valve lifts are automatically
generated by the program.
Note the preview shows the
pattern of the lifts. The head
porter in this example
typically tests .025, .050,
.100, .150, .200, .250, .300
inches valve lift (not L/D) and
then double checks .150
again. The .000 point is also
tested to check leakage.

Select None for Port
Velocities because we are
not recording port velocities
with a Pitot Tube.

Select “Calculate from data
entries” for recording CFM
Flow. For this simple test,
you select to only record
CFM, so other data types are
set to “Don’t Record”.

This is not mandatory, but
when all specs and Head
Comments are filled in, click on
File, then Save As and save
these Head Specs to the Head
Library with the Head Name
“YAM600-4VLV” (Pro version
only). This would let you Open
a file of these Yamaha head
specs some time in the future,
saving you from typing them
again.

Select the Port Layout, which
for this head is 2 intake and 2
exhaust valves, each valve

having its own individual port.

Fill in other head specs for
more advanced analysis and
for documenting this heads
specs.

Set this spec to 2 to tell the
program you are going to test
2 cylinders on this head.
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After filling out the Test Options and Head Specs as shown in

Figure 4.7, the Main Screen looks more like you are ready to test.

Valve lifts and L/Ds are filled in as specified in the Test Options

menu. However, the .025 and the recheck of .150 valve lift points
are not filled in. You can manually insert a blank row in ahead of
the .050 valve lift row as shown in Figure 4.8. Then you can type

in the .025” and .150” recheck points.

At the Main Screen, you can also start typing in test comments.
For the first comment, you can enter something descriptive like:

Ed's 600 cc Yamaha 4 valve -

Now the Main Screen looks similar to Figure 4.9, so now you can

start recording actual flow data.

Recording Flow Data

Figure 4.8 Inserting .025” Lift Point

Click on Row #2 (.050) lift to bring up the
Edit menu. Click on Insert Blank Row to
make room for the .025” row. Type in
.025 for the valve lift in this new row.

& Port Flow Analyzer v3.0 Performance Trends

[ 60OCC

Tesg Operato

before porting

I ack

Fil= Grdph Beport TestOptinn: Head  Flaw Bench Frnine
-
Inzert Blank Row
" Tes & Head Conditions |
Delete Row pnts
|2 (SR Walves | |1 256 E
Erazse How
234 E
@Test Pres. Leaka | : Cancel et
Erase leaves a blank row. Delete [a de

mowves the rows below this one up

a row to avoid a blank row in data

" Tesg Data set.
Foint | Lift L/D  |Fange] Iest Flow CFFA
Fres "' |F'res =

1 000|000

2 losz2 || [ | |
3 0o |04

4 50 1155

5 200|207

Set up the bench and head to flow Cylinder #1's intake port. It is necessary to first measure the amount of CFM leakage.
(Before checking leakage, be sure that the Leakage value at the Main Screen is set to 0. See Figure 4.9.)

With the intake valve closed and the intake port sealed with tape, start the bench and set approximately 28" water Test Pres.
Select the lowest flow range on the bench to measure leakage: Range #1. Enter 1 for Range, and the actual pressures you
observe of Test Pres =27.4" and Flow Pres = 7% as shown in Figure 4.9.

Figure 4.9 Recording Flow at .000 Lift to Determine Leakage 1 Be sure this leakage
& Port Flow Analyzer v3.0 Performance Trends [ GO0CC-4V.LV ] value is set to 0 before
Fil=  Graph Heport TestOptions Head FlowBench Engine Preferences  Help trying to measure
Int #1 ) Exh #1 ] Int #2 ] Exh #2 | Leakage CFM.
" Test & Head Conditions Test Comments L Set up the flow bench
|2 J9E5" Walves | |1 2:R6 pm 08/27/13933 | Ed's KO0 cg ¥efava 4 valve - beforeforting ;I to record CFM flow at
[334" Bore Adapter | B .000 valve lift on the
: Z . most sensitive range
Leakage [0 Help: Range setting of e flowe bench for this row of data. .
o, ~1 / (#1). Type inthe
Test Operator |.Jack / | = Range, Test Pres
~Test Data // // (vertical manometer)
Faint [Lit [L/D [Rangefiest [Flow [CFM B e . and Flow Pres
[|Pres " |Pres % 5 ' T ; ; ; (inclined manometer
12 ggg ggg | i 25 - : : : : : %) and the program
3 |os0 052 calculates CFM flow of
4 100 104 \\ o LA I o L
5 |150 158 : ! : : : : Type in 2.5 CFM as
B |20 .07 : : ! ! ! the Leakage #. CFM
; ;gg ;1519 L [ " T for point 1 (.000 lift)
- RS ! ! ! ! ! now drops to 0 CFM.
w1l ' 05---- il bty e ot This is as it should be,
1 . . . . . because the 2.5 CFM
12 0.0 | | | | | was not going through
oo o0z 04 08 08 10 the valve because the
Astat| | A E & D || T | o[ P x| | I3@M&E 34ipm  Vvalve was closed.
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This data calculates a
leakage of 2.5 CFM. (Note

Figure 4.10 Completed Intake Port

Click on File, then Save to save these

test results to the Test File Library.

that an accurate leakage
CFM can only be calculated
when Leakage 1is set to 0
shown in Figure 4.9. Enter
leakage by clicking on
Leakage and typing in 2.5.
You will notice that the

Click Exh #1 tab to go to next port.

Note that the Summary Graph automat-
ically updates as you enter data.

M Port Flow Analyzer ¥3.0 Perormance Trends [ GOOCC-4¥ LY ]

Fild Graph Beport TestOption: [Head Flow Bench  Engine  Preferences  Help

CFM for Point #1 is now 0. Lot ] £t 7 ] Gl ] — 1
This shows the leakage " Test & Head Conditions |

tion is workin Test Comments
correc g [2 965" Valves | [12.56 pm 08/27/1993 | |Ed's 500 oo Yamapa 4 valve - before parting |~
properly to correct for the B30 e pdepir |
2.5 CFM coming from other : P | =
sources (not the valve). 28" Test Pres. Leakage |25 Help: Click here to highlight a cell to enter ar change the data. Oncge a cell

( ) \—‘ iz highlighted, a description of the data far that cell iz given here.

Test Operator }Jack |
Start recording actual flow \
data at this time. Open the [==tlata |
. P Pairt [Lift |L/D |FRange|Test |Flow JCFM LT oo ——- _\_ -
intake valve to .025" as Pres" |Pres % . i | :
. . . . 1 1 1
indicated in the Lift column 1 000 .ooo (1 274 |7 0 ! ! ! :
for row 2. Adjust flow to 2 028 026 1 2815 48 147 ! ! ! !
obtain 28" of Test Pres on - EEZURpveRe AN D ) T AR D o SO B :

. 4 00 og 2 2025 o8 G0.6 ! ! ! !
the vertical manometer. G 150 158 3 s B2 o ; ' ; '
Wait a few seconds to let the 6 200 | 207 3 279 |77 113.2 : i : i
Test Pres and Flow Pres on 7 |0 258 3 279 905 1334 / : ; :
the inclined manometer 8 ]300 311 |3 28 9385|1378 e N cooT . :
stabilize. 190 150 [165 (3 |27.95 |63 |921 ; : ; :

11 | : | :
Enter both Test Pres and 13 0 | I | I
Flow Pres as accurately as 0.0 0.1 0.2 0.3 0.4
can be read on the | Staltl“ E g % @ Gr J gMicms...I Eﬁlaphi... ” £ Port . @ E:-:plori...l ||m@ﬂ<fj$ 4:48 PM

manometer. Although a
setting of 28.0" of Test Pres was desired, it may actually settle out at 28.15". The inclined manometer gives a reading of 48%.
Enter these values and the program will calculate a CFM value of 14.7 CFM, which is corrected for leakage and to 28.0" Test
Pres. Also note that Point 2 has been graphed on the Summary Graph. See Figure 4.10. Continue setting valve lifts as indicted
in the Lift column. For each lift, select the proper flow range and enter the Range, Test Pres and Flow Pres as done before, until
there are readings for all Lift points. See Figure 4.10.

Flow Exhaust Port

With one intake port completed, you can now flow this cylinder's exhaust port. Set up the head and flow bench to flow the

exhaust port of #1 cylinder. Advance to the Figure 4.11 Recovering Data at Startup
Exh Port Test Data grid for cylinder #1 by - Z
clicking on the Tab at the top. See Figure 4.10. e el Hie B oy [Lared el

B |

|t appears that pou did not Exit the Port Flow program nomally, and wou map
not have had a chance to zave your test data. kuch of pour data may have

You may notice a short message saying “Saving been zaved by the program in a temporary file and can be recoversd.

to Temporary File” appear for about a second.
Whenever you change ports, or return from a
menu like Head Specs, the program saves a
temporary copy of the flow test. Should you
loose power, or should the program “bomb”,
most of your data will be saved. If this
happens, when you restart the program the

Do you want to load the avallable test data for the test you were running when

the program last shut down ?
] w |
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L]
program will give the message shown in Figure 4.11. If you answer Yes, the program will restore your data up to the point the
program last saved it. For added insurance, you can periodically click on File, then Save to permanently save your latest

changes to the Test Library while running the flow test.

At the Exhaust Screen, most valve lifts will be generated, but not the .025 and the .150 you added manually for the Intake Port.
Add these lift points as done for the Intake Port.

With the exhaust valve closed, the exhaust port sealed with tape, and 0 Leak CFM entered for this port, measure leakage. Enter
the 3.0 CFM leakage by clicking on Leakage and typing in 3. Record flow data for the exhaust port by following the steps done
on the Intake Port. Generally exhaust ports do not flow as well as intake ports because they are smaller.

With Cylinder #1 completed, you interrupt the flow test for 3 hours for lunch and to do some office paperwork. When you
return you make a note of the 3 hr interruption in the by typing in the Comments section something like “Cylinder #2 flowed
after 3 hour delay.”

Tests are now completed for the intake and exhaust ports for cylinder #1, so set up to flow the intake port of cylinder #2.
Advance to the intake port Test Data grid for cylinder #2 by clicking on the Int #2 tab. The Test Data grid is now blank except
for the standard valve lifts and the Range #. Once cylinder #1 has been flowed, the program assumes the other ports will flow
somewhat similar to cylinder #1, and are therefore likely to use the same flow range at the same lifts. You still must manually
insert the .025 and .150 valve lifts and run the leakage test.

Follow the same procedure for flowing cylinder #2, Intake and Exhaust as for Cylinder #1. When you are done and the entire

cylinder head has been tested, be sure to save the data by clicking on File, the Save. Reports and graphs as shown in Examples
4.3 and 4.4 are now possible.

Note: There are many alternate ways to perform this flow test. For example, flow all the intake ports and then all the exhaust
ports. This example is only one suggested method used to illustrate the Port Flow Analyzer's commands and options.

118



(C) Performance Trends Inc 2007 Port Flow Analyzer Chapter 4 Examples

Example 4.2 Running Flow Test On
Type of Head Which Has Been Flowed
Before, Using FlowCom

This example is similar to Example 4.1. Therefore, only major differences between the two examples will be discussed in detail.
Note, file XFRD185.PTI has been changed to “Example SB Ford SF 110 w Port Velocity” in version 3.5.

This example will demonstrate the basic steps for running a flow test when there is a Test File saved which is similar to the test
to be performed. You will be testing a small block Ford 302 head, similar to the XFRD185.PTI file saved in the Examples
folder of the Flow Test Library. You will flow the head on a SuperFlow 110 bench, using SuperFlow’s FlowCom electronics
for recording data. The Port Flow Analyzer has several options for filling out the Test Data grid. The particular steps given
below are not the only way to run this flow test.

Note: Do not install the head on the Figure 4.12 Open a Previous, Similar Test File
bench yet, so you can do a bench

calibration. This is discussed later in this
chapter.

Second, find the test file and click on it. A preview
(stimmarwv) of the file is shown to the riaht

Open Test File

S . |E Tfsls in Library |Ehusen File: xfrd185_pti
tartlng a NeW TeSt Preview [max CFis comected to 101
Head #:
First, open a Flow Test file which is very Intake: Exhaust
similar to the head, flow bench specs and H s 1 #4les: 1
Test Options for this New Test. This can ; ElFVMD'IIql?-I Eﬂ‘i@ : E'FVMDE? 1%;1 .
be done by clicking on File, thgn Open S14FM 08/01 1996
(from all saved tests) at the Main Screen.
The Flow Test Library is shown in Example of Small Block Ford Head on 5F | =
Figure 4.12 will be displayed. 110 Bench
You may first have to switch to the
EXAMPLES folder by clicking on |
EXAMPLES in the list of folders if it @ List &ll Files by Fie N
. . 1= s DY Flle Name —
was not already highlighted. Then find ) Ligt by File Name [include Head #] Folders Tio Click
and click on the XFRD185.PTTI test file C List by Head # [include File Mams] dilfl?érer:thu:uEIIQe‘?
to obtain the preview. This file contains Filez Mat Filtered [l files listed) T name ta display all
example flow data from a Ford 302 on a gades the tests saved
SuperFlow 110 flow bench. Click on the Ppen | Filter | Advanced| | kevin H’;E:é that Folder
Open button and a copy of this file will E\a || Help | Delete | yamaha
be opened to use as the pattern { L i i \
(template) for this New Test. L Third, click on Open to open this test file \_ First, click on the
. ) . as the pattern for the New Test. This test folder where the
At the Main Screen, click on File, then file now becomes the current test, the test file we will
New Test to obtain the screen shown in same as if you had simply wanted to look use as a pattern
Figure 4.17. You may notice a Tip at it, edit it or make a report of it. is stored.

message when you open the New Test
Screen saying it is best to pattern the New Test after some previous test (Figure 4.13). Since the XFRD185.PTI test file is a
good pattern (that’s why we opened it), simple click on OK to close this Tip message window.

119



(C) Performance Trends Inc 2007 Port Flow Analyzer Chapter 4 Examples
. ___________________________________________________________________________________________________________________________________________|
At the New Test screen, think about the New Test and the head Fi 413
you are going to flow. Then you must decide how much of the igure 4.

XFRDI185.PTI test file you can keep for this new test.

Any Specs which you Pick to Keep for this New Test will
be based on the current test:

Flow Bench: If you were actually doing this example in your «FRD185.PTI
shop, your Master Flow Bench specs should already be for a
SuperFlow 110. If a different test would more closely match this new test

(reducing the number of changes you will have to make
in specs), click on 'Cancel' at the top. Then click on

(If you are simply following this example by going through these 'File’ and 'Open’ at the Main Screen to select a better
steps, your Master Flow Bench may not be a SuperFlow 110. If test on which to base this New Test.
this is the case, and you want the Master Flow Bench specs to

match those of the XFRD185.PTI test, click on ‘Cancel (don’t I™ Don't show this again Help |

start a new test’ at the top of the New Test screen. Then click on

Flow Bench at the top of the Main Screen. You should get a message which says the current Flow Bench Specs for
XFRD185.PTI does not match your Master Flow Bench specs, which you already know. Click on OK to clear this message,
then click on File, then Save as My Master Bench Specs. This will save the Bench Specs for Test File XFRD185.PTI as the
Master Bench Specs. Then click on Back (ok) to close the Flow Bench menu. Then click on File, then New Test to return to the
New Test screen.)

To tell the program you are using a FlowCom to record the data, select “FlowCom” as the Type in the Electronics section of the
Flow Bench specs menu (shown in Figure 4.14). When you are using the FlowCom, it is also critical to have the FlowCom
accurately reading the temperatures and pressures. The process of checking and adjusting the electronics to match the
manometers and thermometers is called calibration. Use the process outlined in the FlowCom instructions from SuperFlow to
calibrate the FlowCom. While running the test, you can check the calibration of the FlowCom, which will be discussed later in
this example. (If you were using Performance Trends Electronic Interface, you would calibrate the Port Flow Analyzer program
following the procedures in Appendix 5.)

Figure 4.14 Flow Bench Specs
For a SuperFlow 110, the

m Flow Bench Specs settings are quite simple.

Back [ok] Fil=  Help Simply select Std SuperFlow

" General Bench Specs " Last Updated 110 as the Type qnd most
Type [Std Supeier 110 Time/Date  [8/30/1999 1:48 pm | other specs are disabled

because the program knows
what the settings should be.

[Use Temperature Comrection [+ Flow Ranges

Ll

|Haled Test Pressure, “water [10

Standard Flow R anges being uzed
[ Inchned Flow Manometer

1T

[Full Scale Reading 00 Range#128 o3 | 135 | Select SuperFlow FlowCom
[Range #2 &9 [18 [ 1824 | for the Type of Electronics.
|FuII Scale Presszure, “water 2.2
R f ge #3 IZB—I FlawaCiarm
[Linear Scale [like a ruler) Ma LI P |Flange W 393 it
e ] Fianges Set # Readings to 10, which is
| Electianics - [Range #5 — S a good compromise between
i W
|T}'D3 |SuperFIuw FlowwCarm LI| |Hanyﬁ' IE'I—l E?Eh;fnhgtl;as anC rac an% rogram speed
MIQE 7 102 4 differegrl'ut . u y prog P :
[Com Port ||_et Program Find It = = : If you select to also record test
if Readings to Average 10 " Help f‘StainIity", you may want to
increase this # to 15 to 25
[Other Data |N0ne ll'

readings for a better reading of
“Unstbl +/-%". See Figure
4.16.

See [Xetails [calibrations]

Head: Since the head being tested is so similar to the head you are starting with, changes to the Head Specs should be few if
any. Click on the See Specs button by Head Specs. The cylinder head you will flow is a Ford small block V-8 head with 1.84"
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diameter intake valves and 1.54"
diameter exhaust valves. Stem
diameters are 5/16" (.343").

Cylinder numbering is 1 2 3 4 and all
cylinders will be tested.

Intake port dimensions are
approximately 4.5" long and 162
CCs. Exhaust port dimensions are
1.2" wide x 1.4" high by about 3” in
length. You estimate both ports to
be rectangular in shape. For these
port specs, when you type in a Port
CCs, Width, Height or Length, one
or more of the other specs are
recalculated to keep these specs
consistent with each other. All you
need to do is type in the specs you
know, and the other specs are
calculated for you.

Fill in other head specs you know,
like Head #, Customer name, and
any comments which are particular

Back [ok]  File

Head Detail:  Help

Fii ure 4.15 Head Specs for the New Test
w Head Specs [ UNTITLED ] E3

" Head #f. Customer and Comments

Small Block Ford cast iron with 1.84 intakes and ;I
|H S |Eustumer 1.54 exhauzts, with somewhat larger than stock
[TCPef-0005 | |Johnson LI| port volurnes] -]

 Intake " Exhaust
[Layout |'I walve & 1 port L” [Layout |'| walve & 1 port Lll

IVaIve Diameter. in

IVaIve Diameter. in

1.54

|Stem Diameter. in .343 |Stem Diameter. in .343
|Thmat Diameter. in 1.64 |Thmat Diameter. in 1.34
|.¢wg Seat Angle. deg 45 |.¢Wg Seat Angle. deg

|Pml Shape

Rectangular

|Port Shape | Fiectangular

[Port Volume. ccs

[Port Volume. ccs

|Avg Port Width, in

|Avg Port Width, in

|Avg Port Height. in

|Avg Port Height. in

|P|:|Il Length. in

|P|:|Il Length. in

il

" Help

" Cylinder Humbering

|Number of Cylinders to Test

[Starting # |1 ;I

|S tep Size

—_

Lefl«

|Cyl # Preview [1.2.3.4

to this head. Completely filling out these specs will make your past tests a valuable reference in the future. Your Head specs
menu should now look like Figure 4.15.

Head Details: For users of the Pro version, click on the See Specs button by Head Details. Check if any of these entries
match the parts or components used for this new head. Lets say in this case, very few entries match the new head. Click on

Back (ok) to return to the New
Test screen. Keep the Head
Details option unchecked,
which will blank out all Head

w Test Options

Figure 4.16 Test Options for the New Test

Most snecs can he 11sed “as i]” from the XFRN 185 PTI test

Details once you start the New
Test.

Note that specs for any
category which is uncheck
(indicating the specs will be
blanked out) will not be
blanked out until you actually

start the New Test. This way
you can view the specs with the
See Specs button and decide if
you want to keep them or blank
them out.

Test Options: Click on

Back [ok]  Prnt /Help [
_ / _ . E /
Test Setup / Intake  Exhaust ¥Yalve Lilt Settings
[Test Pressure, “water  [10 10 [Type | Inches [also show I/D] jl
[Humber of Rows of Data 18 |Step Size |1 )l:lax Setting .6
|B|:|le Adapter Diameter, in 4 |Include aZemn Li[t}ﬁll]l]] Point ? Yesj
|Intake Adapter ||:|a_p j| |Preview |.DDD,.'ID)1.2DD,.... L] |
7
[Exhaust Adapter |None [no adapter) ﬂ| " Port Yelocity [pjlot tube] Measurements |
" Record What? |T.1r'IJ‘3 | Hecor}{ﬂ points at 1 valve lift jl
|':FM Flow |Calcula;e fromm data entries j| |Data |EnteereI [arr For Baro if FlowCaom) jl

[Temperature |D 't Record Temperature j|

|Firsl Lift to Record ¥elocity

.6

[Barometer | ekord Actual B arometer, "ng| [Second Lift to Record Velocity 1]

|Humidil_v | o't Record Huridity j| 7 Help

Swirl oL - = Press <Entery now ar Click on this button ta let you

[Swir | Don't Rpegrd Swil J| save the cument specs as a 'Component Example' for

|Tumh|e | Don't Bhedid Tumble j| use in ather engine combinations in the: future [not
available for beginner uzers].

|Tumb|e Setlings 1} 0

the See Specs button by Test
Options. Since the test to be
run is so similar to the test data
you are starting with, changes
should be few if any. Figure
4.16 shows a Test Options

Select to
record port
velocities
at .600”
lift. Also,
select to
have
velocity
corrected
for the
barometer
reading,
standard
with the
FlowCom.

\_ The CFM Flow options include recording test Stability, (Unstbl

+/-%) which is useful, especially when using the FlowCom.

Select to record Barometer also, since the port
velocities will be corrected for Barometer.
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menu for the conditions described below:

e  These flow tests are run at lift increments of .000 .050 .100 .200 .300 .400 .500 .600 . (All these lift points will be
generated by the settings in the Test Options menu, except .050”. This will be discussed under Test Pattern.)

e The .000 Lift point is used to check leakage.

e  Test pressure is held to 10" water for intake and exhaust.

®  You are recording port velocities with a Pitot tube at .600" lift only, so set the Port Velocity spec Type to “Record 9
points at 1 1lift” and First Lift to Record Velocity to .600.

e The FlowCom has a barometer sensor which reads pressure directly, not pressure corrected to sea level. This
barometric pressure can be used to improve the accuracy of the port velocity readings. Therefore, for the Data spec,
pick “Enter Vel (corr for Baro if FlowCom)”.

e  Also, select to Record Barometer so you will know in the future what the barometric pressure was.

Test Pattern: The Test Pattern is the valve lifts and/or L/Ds, the order of the valve lifts and any repeats, and the flow bench
ranges. Check this box to keep the same pattern. For this example, checking Test Pattern will add the .050” lift point (all others
would have been created by the Test Options Valve Lift specs), and keep the Flow Bench Ranges from the XFRD185.PTI test.

Test Comment: If the XFRD185.PTI test had many detailed comments, you may want to keep them if they also applied to
this New Test. Then you could always make minor adjustments to them once the test started. However, since the
XFRD185.PTI test’s comments are very brief, you uncheck Test Comments to blank them out when you start the New Test.

Engine: The Engine Specs will provide necessary engine dimensions for more detailed analysis. It may be convenient to
keep the same Engine Specs so a direct comparison can be made between the XFRD185.PTI test and this New Test. If the
Engine Specs are the same, the only difference should be due to the cylinder head specs and flow data. Therefore, keep the
Engine Specs checked to keep them the same.

Top 4 Specs: Now, fillout |Figure 4.17 New Test Screen for Starting This New Test
the 4 critical specs listed at the top

of the New Test Screen as

’ ' . Start Mew Test Cancel [don't start new test) Help
described in Example 4.1. For File .
Name, the program took the ::«IIL?-:NTT: oL ﬂgi'?rt:;tfm Pick :Zith;:" Assign | E‘::E{;‘s?me for  Add |
XFRD185.PTI and Changed the |M|:|DF|:|F|D | Pack | |SBFDIC|-DD34 | | h-ford j|
last letter I to the number 1. - - -
However, this name is not very " Pick Which Specsz to Keep. bazed on current file [ XFRD185_PTI ]
descriptive, so you type in the ¥ Flow Bench .. Specs | Bench Type: Std SuperFlaw 110
name to MOD-FORD. Click on
Pick to pick the Operator name of ¥ Head See Specs | Head Specs File: untitled 1 1.84"Int /1 1.54" Exh
Jack used in Example 4.1. Pick a k.eep checked if you are going to test a similar head.

new Head # pattern as discussed in [~ Head Details gap — | Unless most of the new Head's details (part #s, etc.) match the
Section 2.4 of SBFord-0034. If current Head., leave this box unchecked.

the XFRD185.PTI file had not ¥ Test Options  5ee Specs | IF you want to record the same data as the cunent test, keep this

been opened from the box checked.
EXAMPLES folder, but instead [ Test Pattern IF you want o keep the same valve Liftz and flow bench Range
from, say, the SB-FORD folder, #z as the current test, keep thiz box checked.

you could use that same folder for
this new test. However, the
program does not let you save New . : : ,
Tests to the EXAMPLES folder (to [+ Engine See Specs | Engine Specs File: untitled  Cam Type: Use Specs Entered
prevent you from changing
example tests provided by
Performance Trends). Therefore,

Check thiz box if pou want to keep the Test Comments and
make zame minor changes far the Mew T est.

Ornce aMew Test iz started, pou can easily eraze or modify any of the specs lizted above.
Any zpecs not zelected to 'Feep’ will be mastly Blank when you start the Hew Test.

click on the Add button and enter
the folder name of SB-FORD.
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Now, the New Test screen should look like Figure 4.17. Click on 'Start New Test' at the top of the screen. The program will fill
in the Test Time and Date based on the computer's time and date. (If your computer clock is not correct, or for most any other
reason, this time and date can be changed later by clicking on the Test Time/Date at the Main Screen.) You will be returned to
the Main Screen, which should now look like Figure 4.18.

Figure 4.18 Main Screen for Starting New Test Click on FlowCom to
s Port Flow Analpzer ¥3.0 Performance Trends [ MOD-FORD ] == EE bring up FlowCom
File Graph HReport Test Options Head Flow Bench  Enagine  Preferences  Help  FlowCol screen showing

int#1 | Exhil || It#2 | Exh#2 | nt#3 | Esh#3 | Int#4 | Exnys | FlowCom readings.

 Test & Head Conditions Notice that Test
Test Comments
[ 184 Valve | [f44pm 08/30/1999 | 2] Comments have been
|‘I.D21 Test CDH\H@E Adapter | - | blanked out.
10" Test Pres. Leakage :'\ : Thiz graph shows the CFM calculated fram the data currently entered,
Click or T e or on Eraph in the Menu Bar at the top of this Click here to bring up
Test Operator }Jack | zcreen for mare graph options. the Test Correction
" Test Data Menu.
SuperFlaw 110 Drifices O O
SO ORI o7 -eop oo

Foint [Lift [L/D [Range|Test |Flow [Test |[Flow [CFM |=] : : \ : \

Pres " [Pres | Temp | Temp nal___. R . )
1 T 0 : | : | |
2 I I I I I
3 T R e S
4 I I I I I
g adlleleteliade moo - poo-- Keeping the Test
7 I I l I l Pattern keeps Valve
a doodoo o ----- L----d LiftandL/D,and
E] I I I I I Range.
10 =] |00 | | | | |
T| | » n.a 0.z 0.4 ne n.s 1.0

Recording Data

SuperFlow recommends calculating a Test Correction for the SF 110 bench occasionally, as discussed in Section 2.10, on page
57. The start of a new test is a good time to do it. Install the test orifice supplied by SuperFlow on the bench with just the small
hole open (plug the big hole). SuperFlow says you should get from 3.5 to 5.5 CFM with just the small hole open.

Start the bench and set the Flow Bench Range to 1 and the flow direction to Intake. Follow the exact procedure as described on
page 57. Set the Leakage value on the Main Screen to 0.

You will use this New Test’s Test Data screen to calculate flow for the orifice plate. Once you have
calculated a new Test Correction Factor, you will erase any data you recorded. You are simply using the
Test Data screen as a “scratch pad”.

To record data accurately, click on FlowCom at the top of the Main Screen to open up the FlowCom screen. When the bench is
reading about 10” Test Pres and with the Range set to Range 1 on the flow bench and on the FlowCom screen, click on Record
or press <F1> to record CFM flow. The FlowCom will take the 10 readings as you have directed in the Flow Bench Specs, fill
in the 1st row in the Test Data grid with the readings, and calculate 4.8 CFM.  Since this is within the 3.5 to 5.5 CFM range,
you can go to the next step. Nothing is done with this 4.8 CFM reading. See Figure 4.19.
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Figure 4.19 Obtaining Test Correction Factor Data with FlowCom

Determine Flow with Small Orifice Open

&M Port Flow Analyzer v3.0 Performance

Trends [ MOD

Fil=  Graph Feport Test Option: Head Flow Eench  Engine
Cloze lption:  Help
Int#1 | Exh#1 | Int#2 | Exh#2 | A
% ahge
 Test & Head Conditions 10 ' . Int 3 j
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Set Leakage to 0

Set 10” test pressure
on vertical manometer
with Range #1. (Note
that this FlowCom
screen shows
readings for 2nd row.
The FlowCom screen
automatically
advances to the next
row after recording
data.

Click on Record or
press <F1> to record
CFM with the small
orfice open.

4.8 CFM recorded for
the small hole only.
This verifies there
are few if any leaks
as 4.5 CFM is the
number you should
get for the small hole.

Set a higher range
to record about 150
CFM flow

L Adjust Test Pressure

to get about 10”

Click on Record or
press <F1> to
[ecord 151.6 CFM

Click on Close to
return to Main
Screen.
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Now you need to obtain the flow reading with both holes of the orifice open. Open both the big and small holes of the orifice
plate. Set the Range to Range 9 on both the flow bench and on the FlowCom screen. When readings have stabilized, record the
flow reading.

The old Test Correction was 1.021. For the new test, you obtained 151.6 CFM with the test orifices which SuperFlow rates at
153.2 CFM. Close the FlowCom screen and click on the Test Corr box to bring up the Test Correction calculation screen shown
in Figure 4.20. Type in your results of 151.6 with a standard orifice plate rated at 153.2. This gives a new Test Correction of
1.032. This means the program will increase all CFM data 3.2% because the bench appears to be reading about 3.2% too low.

Note that the math here is not straightforward, because the 151.6 CFM reading was calculated using a Test Correction of 1.021.
Without this correction, the CFM flow would have been 148.5 CFM (153.2/148.5 = 1.032). See Figure 4.20.

Click on the Use Calc Value at the bottom of the Test Correction menu to load in this Test Correction. The program asks if
1.032 should be saved as the Test Correction for the Master Flow Bench specs also. Answer Yes, which means for all New
Tests, 1.032 will be used until you go through the procedure again. Notice that the 151.6 CFM you recorded changes to 153.2
CFM with the new Test Correction of 1.032. This shows the Test Correction is working correctly because 153.2 CFM is what
SuperFlow says the orifice should flow.

The Test Correction should always be between .900 and 1.100 and should not change much from time to time.
If it was unusually high or low, or very different from the previous Test Correction, the program would warn
you to check for errors. Performance Trends suggests not to overdo recalculating the Test Correction factor.
Checking the Test Correction every 5 to 10 tests is about right. If the Test Corr stays pretty constant, you have a
good flow bench and are probably doing things correctly. If the Test Correction changes a lot from check to
check, you probably have a problem with the bench (intermittent leaks), are misunderstanding the procedure, or
a not doing things the same from check to check.

Figure 4.20 Calculating Test Correction Factor Click on Test Corr box
s Port Flow Analyzer v3.0 Performance Trends [ MOD-FORD ] to open Calc Test
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Now remove the orifice plate and install the head on the bench with the correct bore adapter to flow Cylinder #1's intake port.
(Be sure to record the bore adapter diameter in the Test Options menu.) It is necessary to first measure the CFM leakage.

Perform the check just as done for the orifice plate: set leakage to zero, close the valve and close off the port with tape, record
flow with the FlowCom at Range 1, close FlowCom screen and type in the Leakage flow recorded of 2.2 CFM. As in Example
4.1, after entering 2.2 CFM Leakage, the CFM for Row 1 goes to zero. This shows the leakage correction factor is working
properly.

Remove the tape from the port and open the FlowCom screen again. Since the first row at .000 valve lift has been filled in with
the Leakage data, select Data Point #2 from the FlowCom screen. Notice that row #2 is now highlighted in the Test Data grid
and the valve lift and Range from row #2 are filled in on the FlowCom screen. All you have to do is set the valve lift, set the
Range and readjust flow control to maintain approximately 10" Test Pres. When this has been done, click on the Record
command or press <F1>. The program will take 10 readings, average them, calculate CFM and fill the results in the Test Data
grid, and advance to the next row. If the head being tested flows significantly different than the old head, you may need to
change the Range on the FlowCom screen as needed.

Figure 4.21 Recording Data with FlowCom After reopening the
FlowCom screen after
& Port Flow Analyzer ¥3.0 Performance Trends [ MODp=2&0 entering the Leakage #
: : al FlowCom: SF110 . . ’
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Cloze  Becord [F1]  Port%€locty Ophionz Help
Int#1 | Exhtl | Int#2 | Exhu2 | o o | toadvance to Row #2,
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Paoint |Lift  |L/D |Range(Test |Flow |Test [Flow [CFh CFM redsqded is accurate if program settings are comect. »
Pres " [Pres % | Temp | Temp about 107, set the
1 000 |.oon 1 1008 (234 73 83 |0 X ; ; T ] range on the flow
2 I X I N N . : : : : bench, and then press
3 [100 054 5 0 L) i N A TR <F1> to record data.
4 |zo0 109 |7 a : : i : | ;
5 a3 183 8 a0 nalo - = T — — The program points
E 400 .47 8 0 ' : ! ' ' out settings not the
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B |BO0 326 & 0 U g P T FTTT Port Flow Analyzer
190 o ; ! ! ; ; and FlowCom. These
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1| | » 0.0 0.2 0.4 0.6 0.8 1.0 . Y
be important. See
Tips on this page.

Tips using FlowCom:

The FlowCom can also calculate CFM based on readings which you must “type” into it. Typing into the FlowCom (basically
pressing buttons like a hand calculator) is cumbersome and really is not even necessary. The Port Flow Analyzer is really only
using the FlowCom to read pressures, temperatures, barometer and possibly swirl or tumble. It does not use the FlowCom’s
Range settings, leakage #, test pressure or flow direction (except for SF 1020 benches). Therefore, you do not need to make any
changes to the FlowCom during the running of a test. The program is notifying you of difference between the FlowCom

settings and the program settings mostly to explain why the FlowCom’s CFM may not match what the program is calculating. If
the program’s entries and flow bench specs are correct, then the CFM recorded by the program is correct.
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Although many FlowCom settings are not critical, the calibrations of the pressure and temperature sensors are critical.
Whenever you are recording data, double check that the manometers and dial thermometers are agreeing with the readings in the

Port Flow Analyzer program. Pressures are more critical and should agree within 0.2 “ for Test Pressure and within 1% for

Flow Pressure. Temperatures should agree within 3-5 degrees. If you are noticing difference greater than this, recalibrate your
FlowCom following SuperFlow’s recommendations.

Recording Port
Velocity Data

After you have
recorded CFM data at
.600 Lift, the program
will ask “Record Pitot
Tube Velocities for
.600 Valve Lift?”
(Figure 4.22) because
you selected to record
Port Velocities at just
.600 valve lift in the
Test Options menu.
Click on Yes and the
FlowCom screen and
the Main Screen will
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Figure 4.23 Recording Port Velocity (Pitot Tube) Data with FlowCom

2 FPort Flow Analpzer ¥3.0 Performance Trends [ MWD

Select which Velocity

9) here. When
recording, this

advances automaticallv.

Click here to start or

stop recording port
velocity readings.

Press <F1> to record

port velocity when yo
have the pitot tube in

Point (Port Locations 1-

u

the proper port location.

Port Velocity displayed

in black, CFM in gray

when recording port
velocity.

Port Locations 1-9

shown in Port Layout
diagram and at top of
each column.

File Graph Heport Test Options Head FlowEBench EnaiNe Fluwl:um SF110 B
Cloze  Record el [F1]  PortVelocity  Options  Help
Int #1 1 Exh i1 ] Int #2 ] Exh #2 ] Welocity Paint ™ N Act. Test Pres. S\ Hanage ]
" Test & Head Conditions Test C ﬂ _04 g ﬂ
est Commen |
|1 1.84" Valve | |B:44 prn 03/30,/1955 | " Data Point | Valve | [ Flow Reading |
|1.032 Test Carr, | |4"B|:|le Adapter | |B -600" j| | 0y \‘ | 80.3 %
10" Test Pres. Leakage [2.2 Help: Click ori " Test Temp [T1]7] [ Flow Temp [T2N | Corr. CFM Flaw
Click anthe He | 768 120.8 " 8.2
Test Operator |.Jack | be tested on i - - -
[ PortVelocity | [ Barometer |
" Test Data ~ "
SuperFlow 110 Orfices . O X B 174.2 ~~29.55
For Range 8 A 4 3 2 1 ve
Paoint g%l [Vel Vel Vel |Vel [Wel [Wel [Wel |V 1 2 3 /
#1 b e s i T i \
1
2
3 “\6\
4
5 4 5
5
7
g 185 163
9
10 7 8 9
N [ » ~'\

Velocities are entered

automatically into the

Test Data grid.

127



(C) Performance Trends Inc 2007 Port Flow Analyzer Chapter 4 Examples

be somewhat rearranged to record Port Velocity readings. See Figure 4.23.
Position your Pitot tube in each of the 9 port locations indicated on the screen. While holding the Pitot Tube, press the <F1>
key (easier than clicking on RecordVel). The computer will take 3 readings to average together as the port velocity for that port

location. The average velocity will be loaded into the Test Data grid, and the data point will be advanced to the next location.
When all 9 points have been recorded, the FlowCom screen will be converted back to that used for recording CFM flow.

Remaining Ports

Now set up the head and flow bench to flow the exhaust port of #1 cylinder. Advance to Exhaust Port #1 in the program by
closing the FlowCom screen and clicking on the “Exh #1” tab at the top of the Main Screen. The exhaust data pattern remaining
from the XFRD185.PTI file is shown. Measure leakage and then record data with the FlowCom as done for the intake port.
When you have set and recorded CFM data for .600" lift, then record Pitot tube velocities as done with the intake port.
Continue flowing the remaining ports using the old data from the XFRD185.PTI file as the pattern.

After flowing the entire cylinder head, be sure to save your test file by clicking on File at the top, left of the Main Screen, then
clicking on Save. Reports and graphs as shown in Examples 4.3 and 4.4 are now possible.

Note: There are many alternate ways to perform this flow test. For example, flow all the intake ports and then all the exhaust
ports. This example is only one method used to illustrate the Port Flow Analyzer's commands and options.
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Example 4.3 Analyzing
Cylinder Head Performance

The Port Flow Analyzer provides the user with a number of methods for comparing cylinder head performance, especially the
Pro version. Cylinder heads designed to operate on the same engine can be compared as well as cylinder heads from different
engine designs. This example assumes the user has already input the data and two Test Files exist, XCHV600.PTI and
XCHVSTK.PTI which come with the Port Flow Analyzer program in the Examples folder.

Note: Files XCHV600.PTI and XCHVSTK.PTI have been changed to “Example SB Chevy on SF 600” and “Example SB

Chevy Stock” in version 3.5.

XCHVSTK.PTI is a basically stock head with 1.94/1.50 valves, flowed at 20" test pressure (before porting). XCHV600.PTI is a
test of the same head with major porting and 2.02/1.60 valves installed, flowed at 25" test pressure (after porting).

At the Main Screen, click on File, then Open (from all saved tests) to open the Flow Test Library. Open a copy of the
XCHVSTK.PTI data from the Examples folder. The program will return you to the Main Screen.

Calculated Data Reports

Select Reports from the Main Screen to obtain the Reports Options
menu. Click on the down arrow key for “Types” of reports to open a
list of Report Types. Before you do comparisons, it may be best to look
at a report of Calculated results for 1 head. Select the Report Type of
Int & Exh Calculated Results. Set the other report options as shown in
Figure 4.24. These settings will produce a report of Intake and Exhaust
Calculated Data, averaging all ports together, where the intake and
exhaust results are both corrected to a test pressure of 25 .

Trends to look for in calculated results, in reference to Figure 4.25
include:

o Corr CFM increases as valve Lift increases.

e VlvArea (valve area) increases with valve lift up to a point,
then "tops out" at an L/D of .25 (valve lift equal to 1/4 of the
valve's diameter). That is because now the limiting area is the
valve throat area which does not increase with valve Lift.

e FlwArea (flow area) increases as CrCFM increases. The better
flowing the head, the higher the FlwArea.

e Flow Coef or Flow Coefficient is an efficiency rating of the

Figure 4.24 Report Options Menu
Reporthame ——— H|

" Heport Specs

Type | Int & E =k Calculated D ata ;Il

|Eulrect to Mew Test Pressure |yo. LI

|New Int Test Pres, "water 25

|N ew Exh Test Pres, “water 25

|"I|I|F'hit:h Cylinders | L||

Average for Head

T Hotes:
Select the options wou want for thiz repart. Some
optionz may be dizabled [graved out =0 pou can't
change thern] depending on the type of report
you gelect ar other settings. Then click on the
‘Make Report' buthan.

Make Report | Helpl Eam::ell Plintl

port and valve at each lift. The higher the Flow Coefficient, the higher the flow for the size of the valve or VIv Area.
A Flow Coef of 1.000 indicates the valve and port are very well designed for the size of the valve. A Flow Coef of .4
to .5 indicates the port and valve have a good amount of untapped potential. See Section 3.1 on Reports.

Note: As mentioned in Section 3.1, the setting of Use Seat Angle to Calc VIv Area in the Preferences menu
has a large effect on the VlvArea and Flow Coef calculation. In these examples, this spec is set to No to be
consistent with the Basic version of Port Flow Analyzer and our Engine Analyzer programs.
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Figure 4.25 Report of Int & Exh Calculated Results Averaged Across All Ports
The Port Type (Int vs Exh) and the number of data points averaged together are shown here.
Click on Report Types to open up the Reports Options menu.
This section shows a summary of critical specs for this head and test.
M Port Flow Analyzer ¥3.0 Performance Trends [ XCHVYSTEK_PTI ]
L. Back PFrint Report Types  File  Help[F1] - Iﬁllil
i = Fiepart bf: Teszt Time Tested at Cormrto HWlws Vv Dia  Stem Dia  Port Area
S= Comments | Average of 514 PM Imt: 20" 2500 1 1.94" 34 252 zqin
. . 4 Cylinders  08/01/19396  Exh: 20" 250" 1 15" 34 1.70 =g in
Poxt Lift L/D Comr VivArea |CFM / FlwhArea |Flow Valve Port X
CFM SO_IN. SO_IN. S0.1n Coel. Velocity |Velocity |Exh/lnt
Irjt. 4 points Ik 050 46.5 591 78.62 | .337 571 188.7 443
Int. 4 points |.194 ~100 95.5 1.182 80.74 .693 .586 193.8 91.0
Int. 4 points |.291 .150 1401 1.774 79.02 1.018 574 189.6 133.7
Int. 4 points |.388 _200 16328 2365 6925 1.189 503 166.2 156.2
Int. 4 points |.485 .250 169.7 2865 59.23 1.232 .430 1421 161.8
Int. 4 points | 582 _300 173.0 2865 G0.38 1.256 . 438 1449 165.0
Exh. 4 pointz| 075 050 25.9 .353 ¥3.23 .188 .532 175.7 36.6 857
Exh. 4 pointz|.150 ~100 57.1 707 80.83 .415 587 194.0 80.8 59.9
Exh. 4 points|.225 .150 835 1.060 78.71 _606 .B72 188.9 1180 59.6
Exh_ 4 points|_300 _200 106.7 1.414 7549 775 .548 181.2 1509 652
Exh. 4 pointz|.375 .250 115.2 1.676 G873 .837 .499 165.0 162.9 | 67.9
Exh. 4 points|.450 _300 116.1 1.676 G69.28 . 843 .503 166.2 164.2 67.1

Flow Coef for most all ports is generally highest at low lifts and steadily drops as lift increases to an L/D of .25. At
L/D greater than .25 Flow Coef may start to increase again. (Occasionally, Flow Coef may drop at very low lifts, L/D
less than .05.)

Since these heads are stock, the somewhat poor Flow Coefs being in the range of .4 to .6 is to be expected and does
indicated that there is potential for a large improvement with porting.

The %E/I should generally be between 60% and 90% for most all lifts. This head shows a range from 55% to 65%
which is somewhat lower than expected. However, remember that this simple calculation does not consider the cam
profile, which has a lot to do with what the engine actually “sees”. See the more accurate % Exh/Int calculation based
on cam profile discussed in Section 3.1, page 78 and in Example 4.4.

Figure 4.26 Report Options Menu
ReportName |

" Report Specs
Type | Heads - CICEM Gl g
[Correct to Hew Test Pressure [ ;I
25
25
|

Comparison Reports (Pro version only)

Click on the Report Types menu command shown in Figure 4.25. to open the
Report Options menu to select a new Report Type. This time select Compare
Tests - CrCFM @Lift. This report will compare the CFM of the Current Test
XCHVSTK.PTI with the CFM of another test you can pick from the library
at approximately equal valve Lifts (Figure 4.26).

Compare

|New Int Test Pres, “water

|New Exh Test Prez, "water

l"w"hich Cylinders

At the Report Options menu, notice that the Which Cylinders spec is

| 4 Cylinders
disabled. That’s because comparison reports always compare the Average

data for all cylinders. Intake and Exhaust Test Pressure are being used in the
menu for making the report, because all comparison reports correct the data
to this Test Pressure to ensure you are making valid comparisons. In this
example, one test was recorded at 20" and one was recorded at 25". Both
tests will be corrected to 25" for the comparison report as shown in Figure
4.26.
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Figure 4.27 Picking a Test File for Comparison
1) Click on OK to clear this

& Port Flow Analyzer ¥3.0 Performance Trends [ XCHVSTEK_PTI ] message.
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Click on the Make Report button in the Report Options menu. You will be shown the Flow Test Library where you can pick the
test to compare with the current test. You highlight XCHV600.PTI and click on the Open button. See Figure 4.27.

Figure 4.28 Comparison Report Displayed with Printer Menu
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p Standard LD [from Test Options): disol Il th
Folder Hame: Exn | [ Include Test Comments 050,100, 150, ... 300 ISplay a e
File Hame: XCH [ Request Report Comment Uncheck 'Use Standard |__.-"D$' to ugze Comparlson
Test Date: g8/ | [ Include Head Details :het':_iext Pattern of LAD's in the cument Report results on
. st file.
Test Time: 8:1 | [ Include Flow Bench Specs [ Larger Space Between Lines the screen.
[ Include Engine Specs [ Ask For Worksheet Comment
Intake: [ Larger Fonts [print size]
Tested at: 2" [ Include Head Specs. etc.
## Valves: 1 - . Print Blank Workzheet
Print R tU Th 5
Valve Dia: 1.9 [ TepeT g hese wpees ) .
Stem Dia: .3y WFrEIShEE‘It |$3ba§ed?un C'LtJFrerntt'\thSiL WE:tlh
; inders with [nt Valve Dia
avgPort Area: 2.5 Tip _ T e T =t Select your
Throat Dia: 1.7 Close hZ?‘E;g’E’1 n:‘;rgmfo ' - options for the
Seat Angle: 45 : . .
. printout, then click
Exhaust : on the Print
Tested at: z@" 25" Report button to
# Values: 1 1 print the report.
Ualve Dia: 1.5 1.6
Stem Dia: -1 =1
AvgPort Area: 1.69 1.69
Throat Dia: 1.3 1.4
Seat Angle: L5 L
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When the report is completed, you are presented with a screen similar to Figure 4.28. Figure 4.28 also shows the Printer menu,
which is obtained by clicking on the Printer menu command or the Printer button.. With options selected in the Printer menu,
you will obtain the printed report shown in Figure 4.29.

Figure 4.29 Printout of the Compare Tests - CrCFM @ Lift Report
Port Flow Analyzer v3.0 Your name / company name can This Report Printed:
Test: XCHVSTK PTI go here. See Preferences. 3:19 pm 11-09-02
Folder: examples Performance Trends (C) 1999 Page: 1
Report Comparing 2 Heads
Current Test Comparison Test
Folder Name: examples examples
File Name: XCHVSTK.PTI XCHV600.PTI
Test Date: 08/01/1996 08/01/1996
Test Time: 8:14 PM 8:14 PM
Intake:
Tested at: 20" 25"
# Valves: 1 1
Valve Dia: 1.94 2.02
Stem Dia: .34 .34
AvgPort Area: 2.52 2.52
Throat Dia: 1.74 1.82
Seat Angle: 45 45
Exhaust:
Tested at: 20" 25"
# Valves: 1 1
Valve Dia: 1.5 1.6
Stem Dia: .34 .34
AvgPort Area: 1.69 1.69
Throat Dia: 1.3 1.4
Seat Angle: 45 45
# Lift Avg # Lift Avg --Difference--
Port Pnts (in) CrCFM Pnts (in) CrCFM CFM %
20.0" 20.0"
Avg Intake 4 .097 41.8 4 .101 57.0 15.2 36.4
Avg Intake 4 .194 85.8 4 .202 114.1 28.3 33.0
Avg Intake 4 .291 126.0 4 .303 163.8 37.8 30.0
Avg Intake 4 .388 147.2 4 .404 195.2 48.0 32.6
Avg Intake 4 .485 152.5 4 .505 208.6 56.1 36.8
Avg Intake 4 .582 155.5 4 .606 217.3 61.8 39.7
Avg Exhaust 4 .075 23.0 4 .080 34.8 11.8 51.3
Avg Exhaust 4 .150 50.9 4 .160 70.6 19.7 38.7
Avg Exhaust 4 .225 74.3 4 .240 103.7 29.4 39.6
Avg Exhaust 4 .300 95.1 4 .320 131.8 36.7 38.6
Avg Exhaust 4 .375 102.6 4 .400 144.3 41.7 40.6
Avg Exhaust 4 .450 103.5 4 .480 145.7 42.2 40.8

NOTE: Version 3.5 has greatly expanded the ability to compare individual
ports on one head or between different heads in reports. Check “Cyl-Cyl
Comparison Reports” in Appendix 7.

V3.5 B also has advanced Head Porter graph features. See Appendix 9.
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Figure 4.30 Graph Options Menu

Graphs GiophName [

One way to check data for possible testing errors or port flow problems is ~ Graph Specs
to graph all cylinder's ﬂow. data together. This is done in the small Type | Corr Ink & Exh CFi jl
Summary Graph at the Main Screen. You can also produce a larger
version of this graph by clicking on Graph at the top of the Main Screen. Correct to New Test Pressure 1o =l
You will open the Graph Options menu shown in Figure 4.30. Select the [New Int Test Pres. “water 28
Graph Type of Corr Int & Exh CFM, Correct to New Test Pres to No, _
Which Cylinders to All Cylinders, and Horizontal X Axis to Lift, inches. [New Exh Test Pres. “water |28
You should obtain a graph as shown in Figure 4.31. Which Cylinders | Al Cylinders j|
Figure 4.31 points out a couple of things: Horizontal X Axis | Lift, inches j|
e  Most all port's flow curves are relatively smooth and show CFM

always increasing with increasing lift. This indicates no major errors Motes:

in entering the data. Selgct the Dptiu:un_s you want for thiz graph. Some
e  Cylinder #1's intake flows much better than the others intakes, which EEE';ZZ Thaé"mb]e dgﬁeaﬁul:l‘?r?gf%r?}tﬁg Eﬁ;gﬁ"&:;ﬁ nt

may be indicating some type of test error. vou select or other settings. Then click on the

e  First, examine the raw data from cylinder #1. For example, 'Make Graph' buttan.

perhaps an incorrect Leak CFM was entered for this cylinder.
¢  You may want to repeat this test on cylinder #1. Perhaps a leak Make Graph | Help | Cancel | Print

developed during the test, after Leak CFM was measured.

e If you then believe cylinder #1 flows significantly better than the
other cylinders, examine #1 intake port. You may see what makes it better and incorporate that characteristic into the
other ports.

e  Cylinder #7's exhaust has a sharp bend at .300" Lift, again indicating a possible test error. You may want to double check
this point.

Figure 4.31 Graph of Intake and Exhaust CFM for All Cylinders

w. Port Flow Analyzer v3.0 [ XCHYSTE.PTI ] E3
Back File Fommat “iew Graph Type Add Test History Log  Mulitple Testz  Help
e el ] el 2] e]] ool i) ®] runvien]se Scaed
All Int & Exh CFM Corrto: 20.0" Int, 20.0" Exh wchystiopti
175.0 e T e e CvHIntCFM
| Cyl 3 Exh GFM
1500 f----- e e B " Cyl & Int CFM
: Cyl 7 Int CFM
: Cyl T Exh CFM .
1250 [----- R EEEEL R ALl oo Note that Cylinder
: #1’s Intake flow is
I s significantly higher
e T e than the other
: ; : cylinders at most all
S R e S S b points.
500 booe AW Lo b . o ; Note the sharp bend
' ! ! ! ! ! ! in the Exhaust flow
! ! ! ! ! ! curve for Cylinder #7
260 b - MRS I FINE—— ETE— [— 5 at .300 lift.
0 : : : : : :
o0 4200 180 2400 300 380 420 480 540 GO0 Walve Litt
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Click on Add Test to
open the Open Test
File screen to add
another test to the
graph.

Find the test you
want to include in the
graph and click on it
to highlight it. You
may need to search
in different Folders.

Figure 4.32 Adding a Test to the Graph for Comparison
w Port Flow Analyzer 3.0 [ XCHVYSTE_PTI ]
Back File Format “iew Graph Tupe addTe wpemrog  Mulitple Tests Help
(AT T el Telo Tal ol [s el & & Trurview]set scales]
Open Test File Ed
Alll sth ot
1750 p---- |6 Tests in Library [Chosen File: xchyB0D_pti Int CFEM
hohs—dar.t_ii Freview [max< CFhs cormected ba 10"]
portwvel_pti Head &: (3 Exh CF
150.0 f---- d ’ Intake: =hauszt: s
A : Hvlvs 1
e "l Dis 2.02 Wl Dia: 1.6 UL
13250 F---- ) / CFM:158.8 @ .E06/ CFM:108.9 @ .4
’ 214 PM 080141996
Example of Porfed SB Chevy head on SF | =
1000 F---- B00 Eench
750 F----
k|
g Li=t &ll Files by File Mame
500 F---+ List by File Mame [include Head #] T
"2 O List by Head # [include File Mame] ;i'f'?érgr'j'f}gjge‘?
File= Mot Filtered [all filez listed] name ta dizplay all
a50 | _/ the tests saved
: Ope er I Ad\rancedl under that Folder
L) MHame
Cancel I Help I Delete I L
.0
.0&0 20 80 240 300 Rel=11] 420 480 540 BO0 Walwe Lift

After you have clicked
on (highlighted) a
test, click on the
Open button to add it
to the graph.

The Port Flow Analyzer also provides the user with the option of graphing data from 2 different heads on the same graph, called
Multiple Tests graphs. From the Graph Screen, click on Add Graph to obtain the File Open screen for the entire Flow Test
Library. Find the XCHV600.PTI test file in the Examples folder and click on it. This will add this test to the graph. (In the Pro
version, you may also get some additional tests added, which were in the History Log and marked “Yes” to graph. If this is the
case, click on History Log at the top of the Graph screen, and “un-mark™ all tests other than XCHV600.PTI and the current test

XCHVSTK.PTI for graphing.)

Figure 4.33 Comparison Graph of Current Test XCHVSTK.PTI with XCHV600.PTI, All Cylinders

. Port Flow Analyzer v3.0 [ XCHVYSTK.PTI ]

Back File Fomat ‘Wiew Graph Type Add Test

Hiztorp Log  Single Test

Help

[<]
Because you

N = R

| 2| 3| Funview|set Scales

did not ask to

l«]=] ]
All Int & Exh CFM Corr to: 20.0*1nt, 20.0" Exh

correct to a

- Hehestipti
2250 Cyl 1 Int CFM new test
pressure, all
200.0 Cyl 3 Exh CFM tests are
Cyl & Int CFM corrected to
175.0 Cyl 7 Int CFM the test
Cyl 7 Exh GFM pressure of the
1800 eehB 00 pi Current Test.
Cyl 1 Int CFM .
Cyl 1 Bxh oFt L Notice that all
1250 Cyl 2 Int CFM ;
Cvl 3 Exh CEM the cylinders
Cyl 5 Int CFM for the added
100.0 Cyl & Exh CFM test are now
included in the
750 Legend.
50.0 The graph can
appear quite
2510 cluttered,
especially in
D ' ' ' ' ' ' ' ' ' _ black & white.
0B0 120 180 240 300 3G0 420 480 540 BOO GRD Valve Lift
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You can see that Figure 4.33 looks quite cluttered. If you click on Graph Type to open the Graph Options menu, you can
change the Cylinders to Graph from All Cylinders to Average for Head. This will produce the graph of Figure 4.34, where you
can more easily see that both the intake and exhaust of the XCHV600.PTI head flow much better than the XCHVSTK.PTI head.
The exhaust on the modified port flows as well as the intake on the stock port.

Fig 4.34 Comparison Graph of Current Test XCHVSTK.PTI with XCHV600.PTI, Avg Cylinders

Click on Graph Type
. Port Flow Analyzer ¥3.0 [ XCHYSTK PTI ] %] to open the Graph
Back File Fomnat Wiew Graph Type Add Test History Log  Single Test Help OpthﬂS menu. Then

<= a0 +] el o [rnven]ceseae] Select Average for

=~ Entire Head instead
Avg Int & Exh CFM 0" Int, 20.0" Exh of All Cylinders for the

Cylinders to Graph.
Then click on Make
Graph to produce this
vy Exh CFM 121\5 graph.

Hehwstkpti
Avg Int CFR 1253

2250

wehwB00 ot

200.0

175.0 \

L Values at the cursor
1560.0 line are shown here.
Other cursor buttons
let you move the
cursor left or right.

1250

100.0

Click on the Cursor
button or on a data
point on a graph line
to bring up the
cursor. The values
of the graph lines at
the cursor are

0 . . : . . . . . . . displayed in the

OBD 120 480 240 300 360 420 480 540 GO0 GRO Valve Lit 291 legend.

750

500

24.0

NOTE: Version 3.5 has greatly expanded the ability to compare individual
ports on one head or between different heads in graphs. Check Appendix 7.

Engine Graphs (Pro Version Only)

Another feature in the Pro version of Port Flow Analyzer is the ability to combine the head's flow curve with a cam profile for
even more in-depth analysis. After all, how a head flows at a particular lift is only important for the amount of time the cam
holds the valve at that lift. For example, how a head flows at .700" lift is not important if the cam only lifts the valve to .550"
lift.

First, set the current Engine Specs to match an engine and cam you want to investigate. Click on Engine at the top of the Main
Screen to obtain the Engine Specs menu shown in Figure 4.35. The Port Flow Analyzer provides several ways to fill in these
cam and engine specs. You can:

e Enter or change any of these specs individually

e Click on the Cam Type combo box and pick an Example Cam to fill in most of the cam specs with one of the hundreds
of example cams provided with the program

e  Or click on File, then Open Example Engine (provided by Performance Trends) or Open Saved Engine (an engine which
you have previously saved).
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For this example, click on File, then Open
Example Engine, then find the
X350MOD.PTI engine file and open it.
These specs represent a 350 Chevy with
230 duration cam with 105 lobe centers.
Then click on Back (ok) to close the
Engine Specs menu and return to the
Main Screen. At the Main Screen, click
on File, then Save to save the
X350MOD.PTI engine specs to the
XCHVSTK.PTI test file.

Next, Open the XCHV600.PTI test file
by clicking on File, then Open (from all
saved tests) at the Main Screen. Back at
the Main Screen, click on Engine to open
up the Engine Specs screen for this test
file. Again, open the example engine file
X350MOD.PTI, then click on Back (ok)
to return to the Main Screen. Then save
this file with these same engine specs.

Now you know that the 2 heads (test
files) you want to compare are combined
with the exact same engine specs. Any
difference you see now in engine analysis
will be due only to the head differences.

At the Main Screen, click on Graph, then
select the Graph Type of “Int & Exh
Flow Area+VIvLift”. Then click on

Figure 4.35 Engine Specs Menu

Click on File, the Open Example Engine to find and
open the X350MOD.PTI engine file.

Click here and pick the “Pick Example Cam”
to load in cam specs from hundreds of
example cams provided with the program.

w Engine Spec: [ X350MOD.PTI ]

Back [ok) ile Help
" Cam Specs
Intake  Exhaust
[Centerline, deg [105] 105
|Duraliun @ 050" 230 230
|I]pening @ 050" 10 40

[Closing @ 050" 40 10
[Max Lobe Lit, .33 .33

" General Cam Specs I\
Type | Usge Specs in this Menu ﬂ|

050 inches jJ
fgg SoldFlat =]
0 Straight Up ﬂ

025

|Luhe Separation, cam deg | [105.0

|Lilt for Rating Events

|Lilter [profile] Type

|Tnla| Cam Advance

|Designed Yalve Lash. in

Location of center of lobe of cam as cunently
installed, degrees after TDC. p 46

|Aclua| Yalve Lash, (D25 025

|Hu-::ker Arm Ratio 1.6 1.6 [ General Engine Specs

|Emss Yalve Lift, in |_523 | |_523 | |BDIE, ] | |5tluke, n |_|3.4B

|Use Cam File Mo j Ma j #Cyl g Ch. |_|1 L

W PickI ’—I |[Znnnecting Rod Length. in L

E xh File Pickl | | Culn |34EI.8 | CCs |5?'34.D | Chamber EES
" Help " Engine Comments

Example of Small Block 350 Chevy - -
Street/Strip.

=]

Make Graph to produce a graph similar to that shown in Figure 4.36.

Figure 4.36 Valve Lift and Flow Area Graphs

m. Port Flow Analyzer v3.0 [ XCHVYG00.PTI ]

Back File Fomat “iew Graph Type Add Test History Log Zingle Teft  Help

ESE R ERA|

> [AT=] [l X] $ ] Furvien]set seaed

Port Flow Analyzer v3.0

1800 -~~~ e T ek =

I RS S S S e e S e S S e e e e Ao e e A

1.200 f-----
800 f----- e
BOO oo e

300 f-----

————————————————————————

¥chvE00.pli
, Ex FArea=210

FInviif=23.97

xchvstkpti
V |ExFarea=155

v|In FArea=224
| |InvLift=23.97

The XCHV600.PTI test shows
significantly higher Flow Area,
especially at higher valve lifts.

The Legend includes the total
Flow Area and Lobe Area for all
Flow Area and Valve Lift graphs.
See Section 3.1, Engine
Performance Estimate report for
an explanation of these areas.

The Valve Lift graphs are directly

on top of each other for the 2
tests. This confirms the both test
files are using the exact same set
of Cam Specs.
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Notice in the graph legend the numbers labeled IFAr and EFAr. This is the Intake and Exhaust Flow Areas graphed. These will
match the flow areas given in Eng. Performance Estimate reports as discussed in Example 4.4. Table 4.1 shows a comparison of
the 2 heads with this particular cam.

Table 4.1 Flow Area Comparison of 2 Heads

Test (head) XCHVSTK.PTI | XCHV600.PTI | Improvement
IFAr 224 296 32%

EF Ar 155 210 35%

% Exh/Int 69% 71% 2%

Table 4.1 shows that with this cam, the heads flow 32% better on the intake and 35% better on the exhaust. The % Exh/Int has
also increased from 69% to 71%. If you did this same comparison with a different cam, the results would be different. For
example, if you specified a larger exhaust cam lobe or rocker arm ratio, the % Exh/Int would increase.
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Example 4.4 Engine Performance
Estimate Report (Pro version only)

The Pro version of Port Flow Analyzer provides an engine performance prediction function allowing the user to compare
cylinder head, camshaft, and other variables on predicted torque, horsepower, idle vacuum, etc. The Eng. Performance Estimate
reports are made at the estimated torque peak and horsepower peak RPMs. The following example will demonstrate how this
predictive feature can be used to evaluate cylinder head and camshaft modifications on engine performance.

Note: Performance Trends Engine Analyzer programs (standard and Pro versions) can do much more
detailed and accurate estimates of engine performance. The calculations done in the Port Flow Analyzer are
rather simplistic compared to these more detailed programs.

This example will assume your customer has a 350 Chevy (750 CFM carb, single plane manifold with a mild cam) which sees
some drag strip use, but is primarily for the street. His current heads are the XCHVSTK.PTI heads in the Flow Test Library.
You have just finished installing 2.02/1.60 valves, porting and flowing these heads. These are the XCHV600.PTI heads in the
Test File Library. You want to estimate a HP potential improvement and determine if the current cam is sufficient.

At the Main Screen, click on File, then Open (from all saved tests) to open the XCHVSTK.PTI test file from the Examples
folder. Back at the Main Screen, click on Engine to open the Engine Specs menu. At the Engine Specs menu, click on File,
then Open Example Engine to open the X350MLD.PTI engine file. The program displays the Example Engine Library provided
with the program by Performance Trends. These files represent different engine/camshaft combinations which have been
created with the Port Flow Analyzer. You can also add other combos to a similar library called Saved Engines. Click on
X350MLD.PTI and then click on

the Open button. Figure 4.37 Engine Specs Menu
. Click on File, the Open Example Engine to find and
The program will return you to the open the X350MLD.PTI engine file.

Engine Specs menu so you can see
the specs for this file. Also note
that the Current Engine is
X350MLD.PTI at the top of this
menu. While reviewing the Engine

File Name of current Engine Specs

w. Engine Spec: [X350MOD.PTI]

Back [ok] /File  Help

. Cam Specs " General Cam Specs
Specs data file for X350MLD.PTI, Intake  Exhaust Type |L|se Spacs in this Meru Lll
you see it is a 4.00 x 3.48 350 CID Centerline. deg [105] 105 Lift for Rating Event .
V-8 with 9.3 compression, and a [Duration @ 050" 230 230 ' - a_mg EELE) 050 '”CF_‘ES lIJ
very mild cam. (The MLD in Opening @ .050°  [10 20 Lifter (profile) Type  [agorsoidFlat =
X350MLD.PTI stands for mild Closing @ 050" m o Total Cam Advance  [0StaightUp =]

|Designed Yalve Lash, in .025

cam.) Return to the Main Screen by :
o Max Lobe Lift. c| |-33 .33
clicking on Back (ok) at the top left :Aclual — Las IFI IFI [Lobe Separation, cam deg  [105.0

of the menu or pressing the <Exc>

key. (This is very similar to what o .
[Gross Valve Lift.in | 528 | [528 | Bore. in I"_I Stroke. in Iﬁl

was done in Example 4.3 to make
Engine Graphs.) Use Cam File Mo =] |me =] [t Cl e__| [ER [10.5 |
W Pickl ,—| |Connecling Rod Length, in hY

By opening the XCHVSTK.PTI Exh File pick| [ | Culn[349.8 | CCs[5734.0 | Chamber CCs[75.4 |
Flow Test and the X350MLD.PTI 5 L

. Help Engine Comments
Engme Specs ﬁlea you have Location of center of lobe of cam as currently Example of Small Block 350 Chevy - s
basically "installed" the installed. degrees after TDC. p 48 Street/Stip.
XCHVSTK.PTI heads on the
X350MLD.PTI engine. =]
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. ___________________________________________________________________________________________________________________________________________|
At the Main Screen, select the Make Reports option, and pick the Report Type of Eng. Performance Estimate. All other Make
Reports specs are now disabled as they have no affect on the report. Click on the Make Report button to make the report.

The calculated results are displayed on the computer screen, and you can click on the slide bar buttons on the right to display all
the results on the screen. See Figure 4.38. Figure 4.39 is a printed hardcopy of this report obtained by clicking on the Print
command or Printer button at top of the Reports screen. Important values are summarized in Table 4.2 in Column A. Major
points illustrated by Figure 4.39 include:

e  The report indicates a stock torque peak of 376 ft Ibs at 3600 RPM and a stock HP peak of 285 HP at 4600 RPM.
(These figures may look high, but the Port Flow Analyzer is basically assuming a "race engine" condition. This is the
engine's potential with open race headers, race intake, 29.92 barometer and 60 deg F correction factor, high octane fuel
and optimum spark advance, minimum accessories, etc.)

o At the HP peak RPM of 4600, the piston speed is a relatively “low stress” 2668 ft/minute.

e  For this low revving engine combination, the program used an intake runner with 1.79" diameter runners on the intake
(10" long). This diameter is not necessarily optimum, but is the Avg Port Dia in the XCHVSTK.PTI head specs. The
program chose to use 1.5" headers with 52.2" primaries (as measured from the intake valve). These are the runner
specs which produced the estimated torque and HP. Much more detailed simulations are available with the
Performance Trends line of Engine Analyzer programs.

e  The program recommends a much smaller intake port volume of 137 CCs versus the existing 186 CCs. (This will
change with a different selection of cam, or different intake than what the program is assuming, or heads with different
flow capabilities.)

e  An estimated idle vacuum of 14.6 " Mercury. Although his engine may actually idle at a different vacuum, this number
is useful to judge any change in idle vacuum from changes in head flow or cam specs.

e  The total % Exh/Int Flow Area for these heads with this cam is a very acceptable 75.8 %.

Figure 4.38 Engine Performance Estimate Report _
Click here to
. Port Flow Analyzer ¥3.0 Performance Trends [ XCHYSTK.PTI]-[ ] print report.
L. Back Phint Report Types File  Help[F1) 1= x|
| | Fepart of: Test Time Tested at Combto  #Wis Vv Dia  StemDia  Portdrea Click and
% Comments Engine Ferf.  8:14 P Int; 20" 25,0 1 1.94" .34 252 =qin lide thi
. ] 08/01/1996  Exh; 20" B0 1 15 34 1.70 5 in E' € this
Engine Summary: Current Head / Folder: XCHUSTK.PTI /7 EXAMPLES - du“oq
Current Engine & Cam: X35OHMLD.PTI own to
see all of
Performance Potential At Est Tq Peak: 36008 therepoﬂ.
Torque, Ft Lbs 376 Horsepower 258
Air Flow, CFH 237 Uolumetric EFF, 2 925
Fuel Flow, 1b/fhr 124 Piston Speed, Ft/Min 88 | Section
Performance Potential At Est HP Peak: 4680 describing
Torque, Ft Lbs 3z2c Horsepower 285 estimated
fAir Flow, CFH L83 Uolumetric EFff, % 86.5 torque peak.
Fuel Flow, 1b/hyr 148 Piston Speed, Ft/Hin 2668
Runners Used to Est Perf (may not be optimum, 1 int & 1 exh rnnr/cy Section
Int Runner Length, in 18.8 Exh Header Pri Len, in g2, B .
Int Runner fAvg Area,sqin 2.52 (measured from value)} de§C”bmg
Int Runner Avug Dia, in 1.79 Exh Header D.D., in 1.58 estimate HP
eak.
Intake Port Uolume in CCs (for 1 port, 4.5 inches long): P
Vol Used to Est Perf 186 Suggested Port Uolume 137
(Port Dia-Head Specs) (18" " runner, L4688 RPH)
Calculated Results:
Int Value Lift, in .375 Exh Value Lift, in .37%
Int Duration @ .@5@'"* 284 .8 Exh Duration @ _@5@'’ 216.8 :J
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Figure 4.39 Printout of Eng. Perf. Estimate Report (original XCHVSTK.PTI heads, mild cam)

Port Fiow Analyzer v3.0 Performance Trends (C) 1999 This Report Printed:

Test: XCHVSTK.PTI Your name / company name can 9:49 am 09-09-99

Folder: CHEV go here. See Preferences. Page: 1

Head #: Bore Adapter Diameter:

Customer: Johnson Int Port Adapter:

Operator: Exh Port Adapter:

Report of: * Test Time Tested at Corrto #Vivs VivDia StemDia PortArea

Engine Performance 8:14 PM Int: 20" 25.0" 1 1.84" 34" 252sqin
08/01/1896 Exh: 20" 250" 1 15" 3¢ 1.70sqin

Engine Summary: Current Head / Folder: XCHVSTK.PTI / CHEV

Current Engine & Cam: X350MLD.PTI

Performance Potential At Est Tq Peak: 3600

Torque, Ft Lbs 376 Horsepower 258
Air Flow, CFM 337 Volumetric Eff, % 92.5
Fuel Flow, 1lb/hr 124 Piston Speed, Ft/Min 2088
Performance Potential At Est HP Peak: 4600
Torque, Ft Lbs 325 Horsepower 285
Air Flow, CFM 403 Volumetric Eff, % 86.5
Fuel Flow, lb/hr 148 Piston Speed, Ft/Min 2668
Runners Used to Est Perf (may not be optimum, 1 int & 1 exh rnnr/cyl):
Int Runner Length, in 10.0 Exh Header Pri Len, in §2.2
Int Runner Avg Area,sgin 2.52 (measured from valve)
Int Runner Avg Dia, in 1.79 Exh Header 0.D., in 1.50
Intake Port Volume in CCs (for 1 port, 4.5 inches long):
Vol Used to Est Perf 186 Suggested Port Volume 137
(Port Dia-Head Specs) (10'' runner, 4600 RPM)
Calculated Results:
Int Valve Lift, in .375 Exh Valve Lift, in .375
Int Duration @ .050'' 204.0 Exh Duration @ .050'* 216.0
Int Lobe Center 106.0 Exh lobe Center 96.0
Eff Int Lobe Area, Deg*In 18.02 Eff Exh Lobe Area, Deg*In 19.07
Int Flow Area, Deg*Sqlin 181.4 Exh Flow Area, Deg*Sqln 137.6
Lobe Separation 101.0 Lifter Type HydFlat
Ovlp Flow Area, Deg*Sqln 7.5 Ovlp Lobe Area, Deg*In .22
Est Cranking Comp, PSI 183 Est Idle Vacuum, '‘'Hg 14.6
S Exh/Int Flow Area 75.8
Engine Disp., cu in 349.8 Engine Disp., liters 5.73
Compression Ratio 9.30 Clearance Volume, ccs 86.3

-Engine File: X350MLD.PTI
Engine Comments:
Example of Smali Block 350 Chevy - Mild Production Cam.

Detailed Cam Specs Intake Exhaust General Cam Specs

Centerline, deg ATDC 106 96 Type: Use Specs in this Menu

Duration @ .050" 204 216 Rated Valve Lift: .050 inches

Opening @ .050" -4 24 Profile Type: Mild Hyd Flat

Closing @ .050" 28 12 Total Cam Advance 5.0 Retard

Max Lobe Lift, in 25 25 Designed Valve Lash, in .026

Actual Valve Lash, in .026 .028 Lobe Separation, cam deg 101.0

Rocker Arm Ratio 15 15 General Engine Specs

Gross Valve Lift, in 375 375 Bore, in 4
Stroke, in 348
#Cyl 8
CR. 93
Connecting Rod Length, in 57
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Figure 4.40 Printout of Eng. Perf. Estimate Report (ported XCHV600.PTI heads, mild cam)
Port Flow Analyzer v3.0 Performance Trends (C) 1999 This Report Printed:
Test: XCHV600.PTI Your name / company name can 9:50 am 09-09-99
Folder. CHEV go here. See Preferences. Page: 1
Head #: Bore Adapter Diameter:; "

Customer; Johnson Int Port Adapter:
Operator: Exh Port Adapter:
Report of: Test Time Tested at Corrto #Vivs VivDia StemDia PortArea
Engine Performance 8:14 PM Int: 25" 25.0" 1 202" 34" 252sqin
08/01/1996 Exh: 25" 25.0" 1 16" 34" 1.70sqin
Engine Summary: Current Head / Folder: XCHV600.PTI / CHEV
Current Engine & Cam: X350MLD.PTI
Performance Potential At Est Tq Peak: 4600
Torque, Ft Lbs 392 Horsepower 343
Air Flow, CFM 458 Volumetric Eff, % 98.4
Fuel Flow, lb/hr 168 Piston Speed, Ft/Min 2668
Performance Potential At Est HP Peak: 5400
Torque, Ft Lbs 368 Horsepower 378
Rir Flow, CFM 530 Volumetric Eff, % $7.0
Fuel Flow, 1lb/hr 194 Piston Speed, Ft/Min 3132
Runners Uséd to Est Perf (may not be optimum, 1 int & 1 exh rnnr/cyl):
Int Runner Length, in 10.0 Exh Header Pri Len, in 37.9
Int Runner Avg Area,sgin 2.52 (measured from valve)
Int Runner Avg Dia, in 1.79 Exh Header 0.D., in 1.75
Intake Port Volume in CCs (for 1 port, 4.5 inches long):
Vol Used to Est Perf 186 Suggested Port Volume 161
(Port Dia-Head Specs) (10'' runner, 5400 RPM)
Calculated Results:
Int Valve Lift, in .375 Exh Valve Lift, in .3758
Int Duration @ .050°'' 204.0 Exh Duration @ .050'" 216.0
Int Lobe Center 106.0 Exh Lobe Center 96.0
Eff Int Lobe Area, Deg*In 18.02 Eff Exh Lobe Area, Deg*In 19.07
Int Flow Area, Deg*Sgin 233.5 Exh Flow Area, Deg*Sqln 184.0
Lobe Separation 101.0 Lifter Type HydFlat
Ovlp Flow Area, Deg*SqIn 10.2 Ovlp Lobe Area, Deg*In .22
Est Cranking Comp, PSI 183 Est Idle Vacuum, '‘'Hg 13.0
A Exh/Int Flow Area 78.8
Engine Disp., cu in 349.8 Engine Disp., liters 5.73
Compression Ratio 9.30 Clearance Volume, ccs 86.3
[Engine File: X350MLD P11 -
Engine Comments:
Example of Small Block 350 Chevy - Mild Production Cam.
Detailed Cam Specs Intake Exhaust General Cam Specs
Centerline, deg ATDC 106 96 Type: Use Specs in this Menu
Duration @ .050" 204 216 Rated Valve Lift: .050 inches
Opening @ .050" -4 24 Profile Type: Mild Hyd Flat
Closing @ .050" 28 12 Total Cam Advance 5.0 Retard
Max Lobe Lift, in 25 25 Designed Valve Lash, in .026
Actual Valve Lash, in .026 .028 Lobe Separation, cam deg 101.0
Rocker Arm Ratio 1.5 15 General Engine Specs
Gross Valve Lift, in 375 375 Bore, in 4
Stroke, in 348
#Cyl 8
CR. 9.3
Connecting Rod Length, in 57
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Return to the Main Screen by clicking on Back (ok) and open the XCHV600.PTI flow test file. Go into the Engine Specs and
open the X350MLD.PTI engine file, then click on Back (ok) to return to the Main Screen. Click on Reports and make another
Eng. Performance Estimate report. These calculations will be for the same short block (Engine Specs) with the new ported
heads with larger valves. A summary of important parameters is given in Table 4.2 in Column B.

Table 4.2 shows a torque increase of 16 ft b, and a HP increase of nearly 100 HP. Although you (the head porter) think this is
quite good, the customer seems disappointed. So you run another report, this time with a bigger cam.

You return to the Main Screen and go into the Engine Specs menu and open the X350MOD.PTI Example engine file. This has a
much larger, solid cam and slightly higher compression ratio. You make another Eng. Performance Estimate report, which is
summarized in column C in Table 4.2.

With the cam and compression change, you show the customer the heads have the potential of nearly 500 HP at 6500 RPM.
However, you caution him that revving the engine to 6500 increases the stress on the rods and pistons. Piston speed has
increased from the stock 2668 at the HP peak to 3770 ft/min. If he were to rev this new, proposed engine to 6500 or beyond,
he will need "race engine" quality internal engine parts.

Table 4.2 Comparison of Performance Potential of Different Combos

Heads XCHVSTK.PTI XCHV600.PTI XCHV600.PTI
(A) (B) (€)

Cam/Eng XCHVMLD.PTI XCHVMLD.PTI XCHVMOD.PTI

Peak Torque 376 392 430

Peak Tq RPM 3600 4600 5100

Peak HP 285 378 486

Peak HP RPM 4600 5400 6500

Piston Speed 2668 3132 3770

Rec Int Port CCs | 137 161 193

Idle Vac 14.6 13.0 14.1

% Exh/Int 75.8 78.8 71.0

Additional points shown in Table 4.2 include:

e  The recommended Intake Port Volume increased with an increase in head flow potential and cam size. The higher the
engine's operating RPM range, the larger the required port volume.

e Idle vacuum dropped about 1.5" with the better flowing XCHV600.PTI heads with larger valves. However, the
X350MOD.PTI engine with higher compression and wider lobe centerlines increased the idle vacuum back to about
14"

e The % Exh/Int flow area remained in an acceptable range of around 75% for all combinations. The last combo showed
only 71.0% which is slightly less than recommended “rule of thumb” 75%. The X350MOD.PTI cam may require a
couple degrees more exhaust duration or higher exhaust rocker arm ratio to obtain the desired 75%. (If this engine was
going to use nitrous oxide or be supercharged, you would want to shoot for 85% Exh/Int.)
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Appendix 1: Accuracy and Assumptions

Assumptions:

The following paragraphs list some of the major assumptions made by the Port Flow Analyzer. These assumptions will help you
understand the calculations and limitations of the program. Other assumptions are listed in this manual and can be located
through the Index under Assumptions:

Measurement orifices for custom benches are "sharp edged" orifices whose flow is proportional to the square of the
pressure drop (Flow Pressure).

The flow through the cylinder head's port and valve is proportional to the square of the pressure drop (Test Pressure),
similar to a "sharp edged" orifice.

Eng. Performance Estimates in the Pro version are based on numerous assumptions and should be only used for
comparisons. Your actual engine performance may differ significantly. The Port Flow Analyzer assumes "race engine"
conditions, so its estimates may be higher than your engine. Performance Trends’ Engine Analyzer programs can provide
more accurate estimates of engine performance. See Example 4.4.

Accuracy:

There are many types of calculations being performed by the Port Flow Analyzer. The accuracy of two major types is discussed
below.

CFM Measurements:

CFM measurements are based on the process for calculating CFM outlined on page 17 under CFM. Since the computer’s
calculations are the same as calculations done by hand, you may be surprised to find that the Port Flow Analyzer will probably
improve CFM measurements calculated by hand. These accuracy improvements come from:

Correcting for small errors in maintaining Test Pressure.

Reducing "round off" errors.

Ensuring that all calculations are performed exactly the same way and proper way for each data point.

Recording data electronically with SuperFlow’s FlowCom (tm) or Performance Trends Electronic Interface can
significantly improve accuracy and repeatability (and save time). One reason is because the Port Flow Analyzer takes
several readings to average together for the final, recorded reading. This improves accuracy, especially for reading
“bouncing” manometers. The electronics also have greater reading resolution, where they can read the difference
between 70.1% vs 70.2% Flow Pressure. The human eye can not see differences that small.

Although, the procedures listed above (except for those concerning electronics) can all be done with hand calculations, by
making these steps automatic and easy, they are more likely to actually happen all the time.

Any errors in Flow Bench Specs, and Flow Pressure, Test Pressure, Flow Temperature, Test Temperature, Leak CFM
measurements (or Test Correction Factor for SF 110 benches) entered into the program will result in errors in CFM calculations.
All measurements have small measurement errors associated with them. The more measurements which enter into a calculation,
the more likely chance for significant errors. However, some measurements are more important than others. For example, a 5
degree error in temperature is not as important as a 5% error in Flow Pressure.
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In general, the accuracy of production flow benches (with "flowed" measurement orifices) near their maximum flow rate should
be within 3% of true CFM. At low flow rates, the accuracy will be worse. Custom flow benches can give very repeatable
numbers. However, unless they are calibrated carefully, their accuracy is likely to be worse than production flow benches. See
Appendix 2 and Appendix 3 for tips to minimize measurement errors.

Report of Eng. Performance Potential:

This report is meant only as a guide to show general trends for various combinations of head flow, cam specs and engine specs.
Section 1.3 A Word of Caution, 3.1 Reports and Example 4.4 describe the limitations of these calculations.

Repeatability:

The difference between repeatability and accuracy is a concept few people understand. Graphically, accuracy and repeatability
is shown in Figure A.1. Think of the flow bench as an "archer" which is trying to hit the "bulls eye" or the true CFM
measurement. Let's say the true CFM was 150 CFM, but one flow bench always comes up with values between 142 to 143
CFM. This flow bench is not very accurate, but is very repeatable (only a 1 CFM spread in data). Another flow bench comes
up with measurements which -
vary from 145 to 155 CFM, Flgure A1

which average out to the true Repeatable Measurements Accurate Measurements
150 CFM. This flow bench produce the same readings, test produce a reading which is close
with the 10 CFM spread in after test, but the reading may to the true reading, which is a
data is not nearly as not be the true CFM. reading other accurate flow
repeatable as the first, but is bench testers would get.

more accurate.

Ideally, you want both a
repeatable and accurate flow o
bench, but this is not always @
possible. When are accurate

measurements and repeatable
measurements most
desirable?

e Ifyou very
accurately want to
determine if a modification (for example, changing the "short side radius" of a port) has improved the flow, the
repeatable flow bench is the one to use.

e If you want flow numbers to use in a magazine article, for other people to compare their flow numbers with, you are
better off with the accurate flow bench.

e Ifyou want flow numbers to use in an engine simulation computer program, you are better off with the accurate flow
bench.

)

The concepts of repeatability and accuracy are further examined in Appendix 3.
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Appendix 2: Calibrating a Custom Flow
Bench

The Port Flow Analyzer can be configured to work with custom flow benches. The program works best if the bench measures
air flow by measuring the pressure drop across an orifice, like typical SuperFlow benches. The custom bench can be either
Orifice Center like a SuperFlow 300 or 600, of Blower Center like a SuperFlow 110. See Section 2.0, page 12, for Orifice
Center vs Blower Center flow bench definitions.

You can also use an air measurement which reads in CFM directly and set the Test Option of CFM Flow to "Enter CFM
Directly". For other types of benches (Pitot tube, laminar air flow, etc), contact Performance Trends for details.

Manometers

The manometers to measure pressure are critical for accurate air flow measurements. Dwyer Instruments (Michigan City,
Indiana at 219-879-8000) is a good source if you purchase manometers. This appendix also discusses "home made"
manometers.

Vertical manometer to measure Test Pressure

Purchased vertical manometers are usually calibrated in inches of water and can be used directly. Home made vertical
manometers are easy to construct as shown in Figure A.2. You can use a standard ruler or yardstick if the fluid is water. Other
fluids require different scales.

Note: Home made manometers are easy to over-pressure and blow the water out, requiring refilling. Also, the water can get
into your bench causing problems.

Figure A.2 Calibration of Custom Vertical Manometer

When pressure or vacuum is applied, one level moves up and one moves down.
The pressure or vacuum is read as the total difference in the heights of the 2
columns of water. For example, if 1 level falls to 3" on the ruler and 1 level
increases to 317, this is a total pressure of 287 (31-3).

Because of slight changes in tubing diameter over its length, you can not assume
that 1 level will rise the same amount as the other level will fall.

Clear plastic

tubing filled with

colored water
Standard ruler f
marked off in

inches “water
pressure

v

Optional Special Scale.

/ See "Tip" below.

Tip: The vertical manometer is usually used to set
Test Pressure, which you almost atways try to hold
constant. Therefore, you can make a special scale
to read only 1 side, so you do not have to always
subtract 2 readings. This scale will be double a
standard ruler scale. For example every 1/8"
distance on your special scale will indicate a 1/4"
change in pressure.

Note the O pressure reading on the standard ruler.
If this changes, you must reset and recheck your
special scale.

By careful placement of this scale and calibration to
ensure it's readings match the total difference in the
heights in the water columns, you can save
considerable time and confusion.

|IIIIIIIIIIIIIIIIIIIIIIIII|
=
SRy

147



(C) Performance Trends Inc 2007

Port Flow Analyzer

Inclined manometer to measure Flow Pressure

The inclined manometer is not as simple. Because it is on an angle, you can not use a standard ruler for the scale without some

modification.

Appendicies

You can use a standard Dwyer #244 or #246 manometer calibrated in inches of water. In the Flow Bench Specs menu, first
specify the bench Type is Custom. Then set up the 3 Bench Specs in the program as follows:

Dwyer Part # #244 (0-4") #246 (0-6")
Flow Bench Specs for Inclined

Flow Manometer:

Full Scale Reading 4 6

Full Scale Pressure 4 6

Linear Scale (like a ruler) I I

If you are using a home made inclined manometer, you must calibrate it as shown in Figure A.3.

Mark a line between both levels with
no (0) pressure to manometer. In
future both levels must always be at
this line with no pressure or
manometer is not level.

N

/!

Tube must be kept very
straight. Piece of glass
tube recommended for

inclined section.

)

Two pieces of clear tubing
connected at bottom and
filed with colored water.

Figure A.3 Calibration of Custom Inclined Manometer

Apply enough pressure or vacuum to the manometer (as will be
done by the bench) to drive the fluid level to the highest level you

want to read on the manometer.

Inclined Scale = _Length

Height

Example; If Length =12 and

Height = 5.5 then:

Inclined Scale = 12

5.5

=218

You must make a special scale to read the
inclined manometer. For example, if Inclined
Scale was 2.18, every 2.18” of length on the
angle is equal to 1” of water pressure. The
Inclined Scale will depending on the
diameter of tubing, angle of incline, etc. of
your particular manometer.

Height

Y
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Calibrate Custom Bench's Flow Ranges:

To calibrate the bench, you must make some calibration, sharp-edged orifice plates. These will be installed where the head is
usually installed. Ideally you will make 1 plate close to 85% of the maximum flow for each range, however you may get by
with 1 orifice to cover 2 ranges. Use Table A.1 for estimating the size of the orifice needed for each range:

Table A1: Calibration Orifice Diameter to give about 85% of Full Scale Flow at Specified CFM

Full Scale CFM 2" water 4” water 6” water 8” water 10” water 12” water 14” water
50 1.5 1.125 1.125 1.125 1 1 .875
100 2.125 1.75 1.625 1.5 1.375 1.375 1.25
150 2.625 2.25 2 1.875 1.75 1.625 1.625
200 3 2.5 2.25 2.125 2 1.875 1.875
300 3.625 3.125 2.75 2.625 2.5 2.375 2.25
400 4.25 3.625 3.25 3 2.875 2.75 2.625
500 4.75 4 3.625 3.375 3.125 3 2.875
600 5.25 4.375 4 3.625 3.5 3.375 3.25
800 6 5 4.625 4.25 4 3.875 3.75
1000 6.75 5.625 5.125 4.75 4.5 4.25 4,125
1500 8.25 6.875 6.25 5.875 5.5 5.25 5.125

For example, assume:

¢  Your inclined manometer for reading Flow Pres has a Full Scale of 6".

®  You estimate that Range #3 will flow 300 CFM at your desired test pressure of 28".

Table A.1 says you should make a 2.75" diameter orifice plate to calibrate Range 3.

The process of calibrating each range consists of:

1. Install the orifice plate where the head is installed.

2. Select the range on the bench you want to calibrate and for flow in the Intake direction.

3. Set the test pressure you will set for most of your flow tests, like 28". This will be recorded on the vertical manometer
and is the pressure across the test orifice installed where the head is normally installed.

4. Exactly record all data requested on the following Calibration Test Data sheet.

5. Repeat steps 2-4 for the exhaust direction.

6. Repeat steps 1-5 for all flow ranges on the bench.

Send the Test Data sheets to Performance Trends with $20 and Performance Trends will return a Calibration sheet with
information to load into the Port Flow Analyzer's Bench Specs menu.

NOTE: Version 3.5 has built in Calibration feature to automatically calibrate

custom flow benches and Performance Trends’ EZ Flow system. Check

Appendix 7.
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Performance Trends' Bench Calibration Test Data Sheet:

1 2 3 4 5 6 7 8

Range Int/ Test Flow  Test Flow  Calibration Flow

# Exh Pres Pres Temp Temp Oirifice, Orifice,
"H20 "H20 degF degF dia" dia "

Bench flow range #

Intake or exhaust direction

Vertical manometer reading (reading should be close to standard test pressure, like 28", 25" or 10")

Inclined manometer reading. This must be accurately calibrated in inches of water. See Figure A.3.

Record for Blower Center benches only. Air temperature at calibration orifice where head is usually installed.
Record for Blower Center benches only. Air temperature at air flow orifices.

The diameter of the Calibration Orifice installed where the head is normally installed.

If possible, give the number and diameter of the flow orifice(s) inside the bench for this range.

0N DN B W —

Send data to Performance Trends with $20 for analysis and Calibrated Full Scale CFM for each range of the bench. These #s
can then be entered into the Bench Specs menu of your program.
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Appendix 3: Tips for Accurate Flow
Testing

The following notes give tips for improving the accuracy and repeatability of your flow test results:

CFM measurements from "sharp edged" orifices are not accurate at low flow pressures (Flow Pres). For example, for a
flow manometer calibrated in "Flow %", an eighth inch distance at low flows may be the difference between 20 and 25%
Flow. However, at the high end of the scale, an eighth of an inch is the difference between 98 and 98.5% Flow. An eighth
inch reading error at the low end may result in 5/20 = 25% error. However at the high end this same reading error would
only be .5/98 = 0.5% error. When possible, select a flow range to keep the Flow Pres at the high end of the manometer
scale.

Since the Leak CFM is usually small, the Flow Pres may be very low on the Flow (inclined) manometer. Therefore, the
Leak CFM measured may not be accurate, and may actually contribute more to an error than neglecting it. For example,
the leakage is actually 2 CFM, but you measure it incorrectly as 5 CFM. Using 5 as Leak CFM will cause more error in
the final CFM calculation than using 0 for Leak CFM. To accurately measure Leak CFM, first minimize all leaks for all
your flow tests, but continue to measure Leak CFM. A Leak CFM which varies more than 2 CFM from port to port may
indicate this problem. If this is the case, you may be better off to always check leakage only to find a major problem, but
use the same Leak CFM for all tests.

Leaks in the pressure lines to the manometers (and electronics) can cause significant errors. See Figure A.4 for a simple
leak check method.

Temperature readouts on SuperFlow 60, 110 and 120 benches can be checked by noting that the 2 temperatures agree
within a couple degrees when the bench has been off for more than 1 hour.

Figure A.4 Leak Checking Manometers

To Flow To Optional Electronic
~if—
Bench Interface

-4

1 Set condition on bench to produce high

- To Optional Electronic
reading on manometer.

Interface
2 Pinch off hoses (to close them off) fro \
bench here, one at a time, to see if
reading drops rapidly. Be careful not to _ﬁ To Flow
cut or damage hoses. A slow drop is l——>» Bench
normal. -

4

3 If reading drops rapidly, a leak is

present on manometer side of pinch point. 4 If leak is present and you have optional Electronic

Interface, repeat step 2 except pinch at point 4. This
helps locate leak. If manometer still drops rapidly,
leak is on manometer side of pinch point. If
manometer drops more slowly, leak is at Tee fitting or
in Electronic Interface.
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Weather Corrections:

Weather significantly affects engine power so it seems natural that one should correct port flow for weather changes.
However, engine power depends on the mass of air which flows through it, like lbs/minute. Weather dramatically affects
air density, which affects mass flow. Head flow in CFM is a velume flow, which does not depend on density.

Minor weather correction, for factors other than air density, have been developed for flow bench results. Performance
Trends is still investigating the reliability of these corrections.

Notes:

The reason flow benches with air flow measurement orifices require only minor weather corrections, is the cylinder head
behaves much like a measurement orifice. If humidity goes up, both the cylinder head and measurement orifice "see" air
with more humidity. Both restrictions react in the same way to the increased humidity, so measurement errors tend to
cancel out. However, when the air passing through the test piece is not the same as that passing through the measurement
orifices, errors can occur. That is why a temperature correction is needed for blower center benches like a SuperFlow 110
bench.

If an air measurement system other than an orifice is used (laminar air flow element, hot wire anemometer, etc), weather
corrections become important. That is because the air measurement system will not react to weather changes in the same
way as the head restriction.

Performance Trends basically agrees with SuperFlow's analysis of flow bench data, which states that weather corrections
are not required for most situations.

Flow Bench Calibration:

The best check of a flow bench's accuracy and repeatability is to flow one or more calibration orifices of a certain size. For
example, perform a flow test at 10" Test Pressure on a thin steel plate with a 1.5" hole, rather than a cylinder head. Use the Port
Flow Analyzer to obtain an intake and exhaust CFM. Make all measurements as done for a port, including Leak CFM.

Now you want to compare the measured flow to what you should obtain. One way to estimate what CFM you should measure is
to flow the orifice plate on a known, accurate flow bench. Another is to calculate what theoretically should flow through the
plate, as shown with the equation below:

The equation to estimate flow through a sharp edged orifice is:

2
CFM flow = 13.29 x Diameter X \/ Test Pressure, " water

For the example above, with 10" test pressure across a 1.5" hole:

CFM flow = 13.29 x 1.52 x/10 = 95 CFM

If the bench is operating properly, you should measure very close to 95 CFM. Some difference between the intake and exhaust
CFM should be expected. However, large differences (15% or more, like the Intake direction measures 90 CFM and the
Exhaust direction measures 120 CFM), double check the Flow Bench Specs in the program. Other possible problems include:
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e Leaks in the manometer pressure lines
e Leaks within the flow bench not accurately accounted for when you measure the Leak CFM
e A calibration orifice with a sharp edge on one side and rounded edge on the other. If you flip the orifice over, and the
difference between intake and exhaust reverses, make both edges of the calibration orifice the same.

Some flow bench manufacturers recommend to use this check to obtain a correction factor for the bench. For example, if the
bench above would measure 90 CFM instead of the expected 95 CFM, you should increase all measurements by 5/90 * 100% or
5.5%. See Section 2.10, page 57 on the Test Correction Factor for correcting Blower Center benches like the SF 110.

Performance Trends believes that you should not make a significant correction like this based on only one measurement at one
flow. Performance Trends does recommend keeping a record of these calibration checks and perhaps using more than one size

of orifice. Only after a long history shows the bench to be consistently off, for example low by 5.5%, should a correction factor
be used.

This version of the Port Flow Analyzer allows for a Test Correction Factor on the SuperFlow 110 and 120 benches only. To
make a correction you must changes the CFM flow ratings of all orifices in the Flow Bench Specs. Also see Appendix 2.
Here is an Example showing correcting Full Intake Flow, CFM for calibration test data:

If a good history says the bench reads 135 CFM when it should read 129 CFM, the correction factor would be:

True CFM x Full Scale CFM = Corrected Full Scale CFM
Measured CFM

Where:
e True CFM is what you calculate should pass through the calibration orifice
e Measured CFM is a good average over many calibration tests of the CFM the bench actually measures
e  Full Scale CFM are the Full Intake or Full Exhaust Flow, both intake and exhaust, currently in the Flow Bench
Specs for all orifices used
e Corrected Full Scale CFM are the new flows to enter which should make your calibration tests match the
orifices calibration flow, and your flow tests more accurate

For example, Full Intake Flow for Range #3 is 150 CFM. Your calibration tests consistently read 135 CFM for a
calibration orifice which should flow 129 CFM:

129 x 150 CFM = 143.3
135

Change Full Intake Flow for Range #3 to 143.3 in the Bench Specs menu. Use the same calculation technique to
correct all orifice flows in the Flow Bench Specs, both intake and exhaust.

To check that you have performed the calculations correctly, perform the calibration test again. You now measure 130
CFM, which is very close to the "True CFM" of 129. Therefore, you did the calculation correctly.
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Appendix 4 Backing Up Data

Backing up data means to make more than one copy of the data which can be used or referred to at a later date. This may be
needed in the event one copy becomes lost or erased, or you need room in the Flow Test Library. Backing up data can take 2
basic forms:

Paper Reports
Copying files with Windows copy commands

Other than making Paper Reports, backing up data requires knowledge of Windows File Manager (3.1) or Windows Explorer

(95, 98, NT) commands. Unless you are experienced with Windows commands, have someone experienced with Windows
assist you to prevent losing data.

Paper Reports:
If you already keep written copies of all flow tests you perform, you already understand this form of backing up data. When you
finish a flow test, simply print out an Int & Exh Raw Flow Data report. In the Print options menu, be sure to check Include
Bench Specs, Include Test Options, Include Head Specs, and (Pro version only) Include Head Details. This paper report
contains nearly all the data you need to reproduce this test in the future. Simply store this paper report in a safe place.
Disadvantage of Paper Back Ups:
For example, say you have accidentally erased a Flow Test File but have a paper report of that data. If you now want to

recalculate that data, correct the data to a new Test Pressure, compare new data to this old data, etc, you must re-enter all
that RAW data by hand as if you were running a flow test.

Copying data to disk with Windows commands:

This method is the preferred method. If you are not familiar with Windows commands, have someone help you the first couple
of times. However, this is the most reliable and most efficient way to back up your data.

Note: Unless stated otherwise, all mouse clicks are with the normal, left button on the mouse.
To copy Entire PFADAT Folder using Windows 95, 98 or NT, which contains all folders and test files in the Test Library:

Click on Start, then Programs, then Windows Explorer (usually at the bottom of the list of programs). You will obtain the
Windows Explorer screen shown in Figure AS.

Locate the PERFTRNS.PTI folder (may not be printed in capital letters) on the left side of the Windows Explorer screen,
usually on the C drive. Click on the [+] sign to the left of it to display the contents of the PERFTRNS.PTI folder.

You should now see the PFA30 folder. Click on the [+] sign to the left of it to display the contents of the PFA30 folder.

You should now see the PFADAT folder. Right click on the yellow PFADAT folder icon to display the menu of options.
Click on the Copy command to copy this entire folder (all test files in the standard Test File Library).

NOTE: Version 3.5 has added 1 step Backup and Restore Commands. Check
Appendix 7.
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EX Exploring - pfa30

Figure A5 Copying Files with Windows 95, 98 or NT Windows Explorer
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Now you must tell the computer where you want to copy the files to. Click and drag the slide bar for the left section of the
Windows Explorer screen to the top. (You can also click on the up or down arrow buttons on the slide bar.) Look for the
Floppy Drive icon, usually the “A” drive. Put a new, formatted disk in the floppy drive. Then right click on the Floppy
Drive icon, and select Paste from the list of options. You will see the floppy drive light come on as the entire PFADAT
folder and all its contents are copied to the floppy disk. Label this disk with something like “PFADAT folder, xx/xx/xx”
with a name and date.

Notes:

If you have so many tests in the Test Library, they may not all fit onto 1 floppy disk. Windows Explorer will tell you this and
ask you to insert another new, formatted disk. If this happens, be sure to label all disks with a name, date and sequential #s, and
keep the entire disk set together. A suggestion for novice computer users is to make each folder under PFADAT a separate
floppy disk. This may require more floppy disks, but will make it easier to understand restoring just certain folders in the future.

You may just want to back up one particular folder in the test library (in the PFADAT folder) or just 1 particular test. You
would do this the same as with copying the entire PFADAT folder, just click on the [+] by the PFADAT folder to display the
folders under PFADAT. Then right click on the folder you want to Copy. To find individual test files, click on the yellow
folder icon containing the test file and the contents of the folder will be shown on the right side of the Windows Explorer screen.
Then right click on the test file name and select Copy.

You can also copy individual test files to the floppy drive inside the Port Flow Analyzer program. Open the file you want to
copy so it is the current test file. Then click on File at the top of the Main Screen, then select Copy to Floppy Disk.

More experienced computer users may want to use the “Backup” features built into Windows 95 and 98 (click on Start,

Programs, Accessories, System Tools, Backup). This compresses test files so it takes fewer floppy disks. However you need to
use the Backup program to restore test files, which can be more confusing to novice computer users.

Restoring Data

Be very careful when restoring data, as you may overwrite Test Files with old, erroneous
information. Read all the information below before restoring data. If you are not familiar with
Windows Explorer, have someone more experienced help you.

The ONLY reason to restore data is if you have lost test files. This could be because you
mistakenly erased it, you had a major computer failure, or you are moving the program to
another computer. Do NOT restore data unless you have one of these problems, as you could
possible create many more problems than you are trying to fix.

When restoring test files and folders, you pretty much reverse the procedure for backing up. First you put your backed up
floppy disk in the floppy drive. Then open Windows Explorer, find the Floppy drive icon and click on it to display its contents.
Right click on the folder you want to restore and select Copy.

Now find the PFADAT folder under PFA30 under PERFTRNS.PTI, usually on the C: drive. Right click on the folder

1 level UP from the folder you are restoring. For example, if you are restoring the test file folder CHEV which was in the
PFADAT folder, you must click on the PFADAT folder. If you are restoring the entire Test Library folder PFADAT, you must
click on the PFA30 folder. If you are restoring the test file 194-150 which was in the CHEV folder under the PFADAT folder,
you must click on the CHEV folder.
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During the restoring (copying) process, Windows Explorer checks to see if it is overwriting an existing file (Figure A6). Ifit s,
it will ask you if the existing file or folder should be overwritten. Be very careful when overwriting files, as you may overwrite

a new test file with data from an old test file of the same name.

Before restoring test files, it is good practice to back up all test files first. Then if you make a
mistake, and overwrite test files you didn’t mean to, you have your backup copies to restore
the test files from.

Figure A6 Windows Explorer Warnings when Overwriting Test Files

Overwriting a Test File Overwriting an Entire Folder (several files)
"' This folder already containg a file named ‘Headnum. pti'. Be very careful selecting
% this option, as several files

‘Would wou like to replace the existing file may be overwritten at once.

S5 _I:!ytes 0. Confirm Folder Replace
modified on Wednesday, May 13, 1333, 3:28:48 P
with this ane? @a Thiz folder already cofitainz a folder named 'Combo’.
S 9 91KR u If the filez in the ex_isti g folde_r have the zame name as_files in the
madified on Tuesday, August 31, 1993, 1:05:24 P {EE?;IHdDeLrJ?a[B moving, they will be replaced. Do you still want to move

Yes to Al Mo Catcel

NOTE: Version 3.5 has added 1 step Backup and Restore Commands. Check
Appendix 7.
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Appendix 5. Performance Trends “Black
Box II” Interface

For information on SuperFlow’s FlowCom refer to SuperFlow’s instructions, Section 2.11 and Example 4.2. This section does
cover calibrating a Swirl or Tumble Meter which can be read through SuperFlow’s FlowCom. If you are using either
Performance Trends’ “Black Box™ (released in 2002) or earlier “Electronic Interface”, also take a look at Section 2.11 and

Example 4.2.
Black Box

Black Box

Performance Trends’ “Black Box™ data logger will record data from your
flow bench to greatly enhance your flow bench testing. The two figures
below give an explanation of the various connections to the Black Box, and
how it hooks up to a typical SF 600 or 300 or custom style flow bench.

Power

Jack (12 Power light indicator High Pressure side
volt DC, / of Pitot Tube sensor
300

mAmp) /

— | High Pressure side of
DB25 ort _\_ Inclined Manometer
connector to O (flow pressure)
communicate

to computer.
Use cable

provided by
Performance O
Trends. L |

| | |
Test Temperature
(temperature of air
DB9 connector for swirl passing through head

High Pressure side of
Vertical Manometer
(test pressure)

or test piece
input and/or switch input. piece)

Flow Temperature (temperature of
air passing through flow orifices)
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For all connections, tee into the existing
manometer lines. See Appendix 5, page
159 in the Port Flow Analyzer manual.

Black Box Interface

4

Inclined
Vertical Manometer
Manometer

After you hook up the Black Box, you must calibrate following the procedure later in this section.

You must specify that you are using a Black Flow Bench Specs menu in Port Flow Analyzer (page 41)

Box Type of Electronics in the Port Flow w. Flow Bench Specs - Metric
Analyzer as shown in the menu to the right. Back [ok) Filz  Help
Y ou must also click on the “See Details [ General Bench Specs | [l L=
(calibrations)” button to calibrate the sensors Type [Sid SuperFlow 110 [l R e/ 26/1399 734 om |
to match the manometers on your bench. See [Use Temperature Correction  [vz;  ~| | [Flow Ranges
Page 41. |Flaled Test Pressure. cm 10
Standard Fla % t t
[ Inclined Flow Hanometerﬁ Tou musBlsek
[Full Scale Reading IEE f (e i B E ype to Blac
Hange #2 £ 9 | Box and then
|Fu|| Scale Pressure. cm 2.2

; ; Fange 813 | click on See
|L|neal Scale [like a luIerV Ir}é, LI ’FIangT Details to open
 Electronics / / Range #5 up the Calibration
[Range #6 | screen to

L C e formance | rends Black Box .
Range #7 calibrate the
[Com Port [comz / - Black B
. " Help —— | ac OX.
|ﬂ: Readings to Average / 30 Click on the down

Other Data type of elec:tmnig:s you are using ta lec:olc_l
! INone / j flow bench readings. vou choice here wil

I affect which specs are enabled or disabled in
thiz section. p 43

See Details [calibrations)

160



(C) Performance Trends Inc 2007 Port Flow Analyzer Appendicies

Electronic Interface

The front panel of Performance Trends Electronic Interface has only a power switch and power light indicator in the switch.
When the interface is communicating correctly with the computer, you will see the power light flash.

Figure A.7 shows the back panel of the Electronic Interface with its connectors, options and hose routing. Section 2.11
discusses the commands and options for the interface. Section 2.6 discusses the settings for the interface in the Bench Specs
menu.

Figure A.7 Back Panel of Electronic Interface and Hose Routing

Vertical Test Pressure (TsPrs) Manometer Inclined Flow Pressure (TsPrs) Manometer

ToBench _g To Bench
To Bench

Vac
@ Pres

Vac

®
To Bench
} ()

FE R
Pres S l.\‘\r/l
To Pitot Tube 44| Fe o N
Stagnation (tip) — “—‘\\_““\__Oplional connectar for Swirl input
Pressure

\Optional cannector for misc. input

\ Optional Thermocouple plug for Blower

Center bench (SF 110) for FITmp, top
\ temperature by flow orifices
Pres
Optional Thermocouple plug for Blower
Center bench (SF 110) for TsTmp,
bottom temperature by cylinder head

4

Serial cable to computer port,

Com1 or Com2 12 V DC power from AC adapter

Figure A.8 shows the routing and installation of the optional thermocouples (T/Cs) used for Blower Center (SuperFlow 110)
flow benches.
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Figure A.8 Thermocouple (T/C) Routing and Installation

Detail of T/C Installation

Drill 2 holes, one for T/
C and one for wood

= screw. Use wood
Standard Dial Thermometer screw and large, flat
to measure Flow fender washer to hold
Temperature (FITmp) T '— T/C in place.
Seal with RTV
i-—._,___‘___‘_
T/IC
Standard Dial Thermometer
to measure Flow
Temperature (FITmp) I:I D

 S—

Legs on sides of standard
SF 110 bench will keep
bench from setting directly

\_"// on T/C wire.

Sensor Calibration:

For accurate readings, the Electronic Interface must first be calibrated to match your bench's sensors. Calibration consists of
applying known pressures, temperatures, etc to the sensors and telling the computer what the known pressures, temperatures, etc
are.

To run the calibration procedure, you first must have the interface installed and operating, and the Flow Bench Specs set
correctly. Then click on the See Details button at the bottom of the Flow Bench Specs menu. See Figure A9. You will bring up
the Calibrations screen shown in Figure A10.

There are 2 basic ways to calibrate a sensor:

1. You can type in calibration settings (Offset and Factor) that you have gotten from Performance Trends or from previous
settings you have written down.

2. You can go through the calibration procedure.

Most of the time you will go through an actual calibration procedure. To calibrate, first select which sensor you wish to
calibrate, and click on the Calibrate Offset & Factor button. The program will bring up the Electronics Data screen discussed in
Section 2.11. After a slight pause, start following the instructions given in the program. The instructions will follow the
following basic procedure:
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1. The computer will Figure A10 Calibration Settings Screen
first asks you to w. Bench Electronics Calibrations E
apply a known input Back [ok]  File  Help
to the sensor, " Prezsure Sensors " Temperature Sensors

usually giving you
tips on how to do |Test Temp [T1] OFffzet 44 601

this. For pressure Calibrate I]Hset&Fa-::turI Factor | 333 Calibrate I]Hset&Fa-::turI Factor [106.353

sensors, this is zero

|Fluw Prez. [inclined man.] Offzet

Comment |Eal||:| or; 08-28-33 10:55 am | Comment |Ealil:| or: 08-24-39 06:22 pm |
pressure to the
manometer and
interface at the same Test Pres. (vert. man ) Offset  [5627 Flow Temp (T2) Offset 37.634
time. This is most Calibrate Difset&Factor | Factor (4011 Calibrate Offset&Factor | Factor [135.135
casily done by Comment [Calib on: 08-26-99 07.20 am || | [Comment [Calib or: 05-24-39 0634 pm |
turning off the flow
bench and letting all |F‘urt Yelocity [pitot tube] Offzet - Other Senzors

pressures settle out

for 30 seconds or Calibrate DifsethFactor | Factor Swirl Meter Dffset L
more. You are now Comment | || | | Calibrate Difset&Factor | Factor

getting 0 pressure to

the sensors and the - Help Comment | |
manometer. This is The affset in the calibration curve for the Flow
also a good time to Preszure [inclined manometer] senzor. |n a calibration |Tumhle Meter Offzet

curve of Pres=4"oltz+B', the Offzet iz the 'B'. Click

res.et the zero on the on the 'Calibrate’ button to calibrate zenzor through Ealibrate foggt&Factml |Fa-::tur
fluid manometer. the electronics. p 51

For Swirl or [Comment | / |
Tumble, turning the /
bench Offis also a

d to set 0.
%,Oe(;if;vg}{)yo 5 Sections will be enabled or disabled depending on your choices

in the Flow Bench Specs menu. Notice here Tumble specs are
disabled because Tumble was not selected for Other Data.

watching the swirl
meter readout. For

temperatures, you
will set some known temperature, like room temperature with the bench off, and read the exact temperature off the dial
thermometers on the bench.

2. Tell the computer you have set this first condition by clicking on OK on the computer screen. The computer will read the
sensor signal. For temperatures, the computer will ask you to type in this first temperature reading.

3. The computer asks you to apply a constant known signal to the sensor, different than the first. The program usually gives
you tips on how to do this. For pressure sensors, this is most easily done by turning on the flow bench with a head installed
with a valve lift which gives smooth, steady flow. Adjust the bench to give a manometer reading in the range requested by
the program. For Swirl or Tumble, this method also works if you have the swirl or tumble meter installed with a head
giving good, steady tumble or swirl. For temperature, the bench will create heat, especially if you flow in the direction
suggested by the program.

4. Tell the computer you have set this second condition by clicking on OK on the computer screen. The computer will read
the sensor signal and then ask you to type in this second reading. For pressures, you will read the manometers as well as
you can while the computer was making its readings. For swirl or tumble, you will read the digital display. For
temperature, you will read the dial thermometers on the bench.

5. The program will show you some information about the new calibration Offset and Factor, and let you decide if you want to
use them. If you answer Yes, they will be loaded back into the Calibrations menu.

Verify your calibrations are accurate when running a test by seeing if the program’s data display match the bench’s sensors.
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Pressure sensors can drift somewhat with time or temperature changes. If the program’s pressure readings
do not read 0.0 when the bench is off, you may be able to use the “Re-zero” command instead of completely
recalibrating. See Section 2.11 for details.
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Appendix 6: New FeaturesinV 3.0 E

During the 3 years version 3.0 has been available, several minor bugs have been fixed and several new features added. Listed
below are some of the main new features in Version 3.0 E. Minor bug fixes are not listed, but are available in the more detailed
Readme.doc file available from inside the program.

e  You can now jump got the Performance Trends website directly from the program under Help at the main screen.

e You can now view the User’s Manual directly from the program under Help at the main screen.

e  Program now reads Performance Trends’ new, very affordable Black Box electronic data logger (interface). Black box
can read flow pressure, test pressure, pitot tube port velocity, test temp, flow temp, swirl, flow direction and an input
from a switch to record data. See Appendix 5.

e Several new Edit options are available. Now you can click on the top of the Lift or L/D column on the main screen to
generate valve Lifts or L/Ds based on the settings in the Test Options screen. See details below.

e Using a new comp hardware number for unlocking the program, to hopefully be more stable. NOTE that this version
will require a different unlock # than previous versions.

e Added feature to increment test pressure instead of valve lift This is a method used for testing devices without various
valve lifts, like mufflers, air cleaners, air meters, turbo components, etc. Pro version only. See details below.

e Added several features to allow program to direct FlowCom to set the Test Pressure for tests which vary test pressure
(not valve lift). Three new Preferences allow you to 1) allow varying test pressure, 2) have the program set Test
Pressure at each new point, and 3) have the program automatically increment through all test pressures, basically
automating the test after you manually record data for the first point. Pro version only. See details below.

e Added several features to allow you to rename, add, delete and copy folders from the Open menu.

e Now allow calibration pressure input for 1020 benches (typically 25 or 50 inches of water). Previously it was assumed
50” for all SF 1020 benches.

e Fixed a bug where the FlowCom’s barometer could be read incorrectly by the program as a small, negative number.

e Added features to check and allow for Com Port #s up to 6.

e Added F5, F6, F8, F9 “hot keys” to the main screen and FlowCom screen so you can navigate easier through many
screens:

e F5 Go to FlowCom or Electronics screen when at main screen.

e F6 Go to Comments section when at main screen.

e F8 go down one port, for example from Intake on Cyl #3 to Exhaust on Cyl #2. This can be done at the main
screen or from the FlowCom or Electronics screen.

e F9 go up one port, for example from Intake on Cyl #3 to Exhaust on Cyl #3. This can be done at the main screen
or from the FlowCom or Electronics screen.

e Esc key to close the FlowCom or Electronics screen and return to main screen.

e Now allow up to 50 lines of printed comments. This was previously limited to 20 lines of comments.

e  Greatly enhanced the ability of the program to read SuperFlow FlowComs with a wide variety of different computers
and different generations of FlowComs.

e Added a Browse button to the network folder option in Preferences menu. See Appendix 8 for details.

e Added Tabs to preferences screen to better organize preferences.

e Improved print quality of most all screens and printed reports.

e Add preference for using either Head # (original version) or now File Name for the default Graph Title.

e Added Swirl Analysis report to calculated Estimated swirl torque in Tq, oz in and Newton mm. Pro version only.

e Allow Raw Report to be corrected to different Test Pressures.

e Allow Importing of Flow Pro FP and FP3 files, and some Winflow files, files from other types of flow bench programs.
Pro version only.

e Added explanation of what Temperature is recorded in a 1020 bench. (It is not air flow temperature unless you have
made provisions to record air temperature in your 1020.)

e  Program is now 32 bit, which means:

It can use long file names.
It should be more compatible with USB printers.
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e Program now uses a faster method of reading the FlowCom. This method also proved more reliable on the new, very
fast computers.

e Replaced the graph option of Swirl Stab with Swirl (abs) to graph absolute value of swirl. This graphs all swirl
numbers as a positive number so you can see RPM, but not direction. Pro version only.

e Corrected a problem where data other than CFM (like swirl) would not always be graphed or reported correctly if the
valve lifts were not in order or similar for different ports.

e Correct problem where opening 'Tip' would always show again, even if you selected to not see it again.

o Added Mass Flow calculations to graphs and reports for English units. Pro version only. See details below.

e Added Option in FlowCom screen to ReZero Swirl/Tumble.

e Allowed Foot or Hand Switch to signal to record data. The user must 'double click' the switch in the current version.

o Fixed a bug where the air temperature recorded by a 1020 bench was not being reported correctly in Reports.

e Added a Note Tip that the air temperature recorded by a 1020 bench is "motor box" temperature and not true air temp
of the air flow stream.

e Fixed a bug where printouts for head comparison reports were not complete if you requested a comparison of
individual cylinders. Pro version only.

o Fixed several things to calculate Velocities, Gs, Piston Pos, FlowCoef, etc for Metric Units.

e Added ability from the File menu (upper left corner of main screen) to Save To or Open From a floppy disk. This
makes it easier to copy files from one computer to another.

e Added ability to read Cam Files in Engine Specs. Now you can combine detailed Cam Dr, Cam Pro Plus, S96,
Andrews, etc cam files with flow bench data for more detailed analysis. Pro version only. See details below.

e Added several engine analysis graphs like Psuedo Flow Velocity, Piston Velocity, Piston Acceleration and Piston
Position. Pro version only. See details below.

e  Main and graph screen now fills screen for larger resolution screens like 600x800 and larger.

e Data tables included with graph were not using 'Alternate Names' which you had entered manually. Pro version only.

e Added feature to allow comparison reports between individual cylinders of different heads in the Pro version. In the
Reports Options screen, pick one of the Compare Report Types. Then select one of the individual cylinders for Which
Cylinder. Then when you pick the test from the library for comparison, you are also asked which cylinder to compare
to the cylinder of the first (current) test.

o Fixed bug where Filter feature did not correctly find Test Dates. Pro version only.

e Fixed bug where Filtering Files = On did not allow head and engine files to be displayed in the Open File screen. Pro
version only.

e Added ability to allow L/D increments to be graphed'and reported for port velocity measurements. Pro version only.

e  Added ability to run JKM style flow bench..

e Fixed bug where arrow keys in Test Options erased Int and Exh port adapters if they were entered by hand.

e Fixed bug where basic version could print Head Details and Engine specs in report printouts.

e  Put User Name at top of Report Printouts, moved Perf.Trends (C) to 3rd line.

e Now allow 32 graph lines to be graphed at 1 time, which allows 2 8 cyl heads or 4 4 cyl heads to be graphed at once.

e  When Entering CFM Directly, the Test Pres Column has been eliminated. The test pressure for the CFM data is now
set as the Test Pressure in the Test Options menu. This change eliminates a possible problem when Test Options Test
Pres does not match Test Pres in the Data Grid column.

o Fixed a problem in that not all the CFM data was being requested when you printed a Blank Worksheet.

e Added a Preference to not require a Head # for a New Test. Pro version only.

e Now prints cursor line on graphs when printed.

e Added a Preference to hide barometer in FlowCom screen.

e Added 9 new report options for Pro version, mostly either asking for Int only or Exh only, and new Cyl-Cyl

Comparison with cylinder CFM averages included. Pro version only. See details below.

e Added option to 'Hide' individual graph lines by right clicking on their name in the Legend on the right side of the
graph. Pro version only. See details below.

e Added new button in Preferences called 'Set Graph Colors' where you can manually set the colors of individual graph
lines.

e  Program now reads some types of WinFlow files (mostly SF 600). Just 'click on' them (either the .PWD, .DAT or .FTD
files) in the 'Open Test File' screen and follow the program directions. Pro version only.

e Added a Preference to disable valve spring specs from being automatically updated (calculated) from other valve spring
inputs. Pro version only.

e Fixed bug where Head # was not always updated after being changed in the Head Specs menu. Pro version only.
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Complete List of Types of Reports, Many Are New

Appendicies

Int & Exh Raw Flow Data

Int & Exh Cyl-Cyl Comparisn

Int & Exh Calculated Data

Int & Exh Other Calc Data

Eng. Performance Estimate

Meas Int & Exh VelData

Compare Heads - CrCFM @Lift

Compare Heads - VArea @Lift

Compare Heads - FArea @Lift

Compare Heads — FICf @ Lift

Compare Heads - VVel @ Lift

Compare Heads - PVel @ Lift

Compare Heads - CrCFM @ L/D

Compare Heads - VArea @ L/D

Compare Heads - FArea @ L/D

Compare Heads — FICf @ L/D

Compare Heads - VVel @ L/D

Compare Heads - PVel @ L/D

Int Raw Flow Data

Int Cyl-Cyl Comparisn

Int Calculated Data

Int Other Calc Data

Exh Raw Flow Data

Exh Cyl-Cyl Comparisn

Exh Calculated Data

Exh Other Calc Data

Int & Exh Cyl-Cyl Comp +Avg

Int Mass Flow

Exh Mass Flow

Int & Exh Mass Flow

Calc. Int Swirl Analysis

Complete List of Types of Graphs, Many Are New

Corr Int & Exh CFM

Corr Int CFM

Corr Exh CFM

Calc Int Velocities

Calc Exh Velocities

Intake Swirl

Int Swirl (abs)

Intake Tumble

Int Tumble Stab

Int & Exh Flow Coef

Int Flow Coef

Exh Flow Coef

% Exh/Int

Int Stablty

Exh Stablty

Int & Exh Stablty

Int & Exh Flow+Valve Area

Int Flow + Valve Area

Exh Flow + Valve Area

Int & Exh Flow Area+VIvLift

Int Flow Area + Valve Lift

Exh Flow Area + Valve Lift

Overlap Flow + Valve Area

Overlap Flow + Valve Lift

Meas Int Vel (port map)

Meas Exh Vel (port map)

Psuedo Flow Velocity,ft/sec

Psuedo Flow Velocity, Mach#

Piston Velocity, ft/sec

Piston Velocity, ft/min

Piston Acceleration, Gs

Piston Depth from TDC, in

Int Mass Flow Lb/Min

Int STP Mass Flow Lb/Min

Exh Mass Flow Lb/Min

Exh STP Mass Flow Lb/Min

Int & Exh Mass Flow Lb/Min

Int & Exh STP MsFlw Lb/Min

Int Mass Flow Gm/sec

Int STP Mass Flow Gm/sec

Exh Mass Flow Gm/sec

Exh STP Mass Flow Gm/sec

Int & Exh Mass Flow Gm/sec

Int & Exh STP MsFlw Gm/sec
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Figure A11 New Help Options and Preference Menu
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Figure A13 Edit Options

. Swap Ponts

x|

Iﬁwap ﬂ
(1 5

" Edit Optionz
|Edit Action

|5wap Data from This Cyl

[With Data from This Cyl Iu 3 j
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Hot Keys for Data Recording (see figure A14 below):

e F5 Go to FlowCom or Electronics screen when at main screen.
e F6 Go to Comments section when at main screen.
e F8 go down one port, for example from Intake on Cyl #3 to Exhaust on Cyl #2. This can be done at the main screen or

from the FlowCom or Electronics screen.

e F9 go up one port, for example from Intake on Cyl #3 to Exhaust on Cyl #3. This can be done at the main screen or

from the FlowCom or Electronics screen.

e Esc key to close the FlowCom or Electronics screen and return to main screen.
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Figure A14 Using “Hot Keys” to Navigate Through Data Recording Screen
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Figure A15 Engine Specs and Using Cam Files
In the Pro version, you can combine flow

data with engine specs for doing engine
analysis and performance projections.
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Examples of New Engine Analysis Graphs (only Pseudo Flow Velocity uses flow data)
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Psuedo (false) Flow Velocity in Figure A15 is the calculated INCOMPRESSIBLE velocity of the air as it passes through the
valve. Some engine builders like to look at these numbers as they make changes to the head flow, cam profile, rod length, etc.
HOWEVER, this is NOT the TRUE air speed, because air can compresses and expand, and its density changes with
temperature. True air speed and tuning details ARE calculated in the Engine Analyzer Pro, which gives a much more realistic

idea of what is actually happening.

Running Tests Where Test Pressure is Changing

Rather that recording CFM flow data at different valve lifts,
you can now choose to test a component at different Test

Figure A16 Preferences Menu

Pressures. This is a method used for testing devices without i Preferences x|
various valve lifts, like mufflers, air cleaners, air meters, turbo ( Engine Specs T Definitions (calcs)
components, ete. f Printing / Graphing T File Options oK
. . General Operation Gen. Operation, cont.
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clllckmg on Preferences at the top of the Main Screen. See ~ Setting Test Pressure Test Points
Figure A16. -
Allow Test Pressure Set Points IYBS j Cancel
Allow Test Pressure Set Points must be set to Yes. Automatically Set Test Pressure [ves =]
Automatically Set Test Pressure means you want the Port [Auto Step Thiough Test
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Choose the Figure A17 Test Options
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Now you will proceed as with any other type of test, except you (or the Port Flow Analyzer software) will set the test pressure at
each different row (test point) to a different number in the “Set Pres” column. The program will record the actual test pressure
(typically quite close to the Set Pres in the “Test Pres” column, and correct the CFM to what it would have been if you had
obtained the exact Set Pres.

Figure A18 Main Screen Setting Test Pressure
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: vl L say “Setting X’
[ Barometer— | [ Com. oy | d
e “Elatrege ||| | when you have
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l==ilinesaton Frogram doegn't match FlowCom for: Leak[3 we 0], head SeleCtEd the
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If you set the Preference “Auto Step Through Test” to one of the “Yes” options, the program will automatically step to the next
row, set the test pressure via the SuperFlow’s Motor Controller through the FlowCom and wait the selected amount of time.
Then the program will automatically record the data and step to the next row. For this procedure to work best, you should start
at the first row. The sequence is started when you press <F1> or click on the Record menu item. When all rows with a “Set
Pres” have been set and recorded, the focus should return to the first row and auto-stepping will stop.
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Appendix 7. New FeaturesinV 3.5

Port Flow Analyzer has had many updates since this user manual was written for the original v3.0 for Windows. These include
3.0 A through v3.0 E and now v3.5. Here is a brief listing of some of the features new since v3.0 E was released, including
Version 3.5. Unless stated, most all of these new features apply Only to the Pro Version of the software:

New Features:

e  The program now has an “EZ Start Wizard” to walk beginners through the steps of starting a new test. (Fig A20) This
feature is in the Basic version also.

e  Program will automatically look for old v3.0 files and copy them over to this new v3.5. This feature is in the Basic version
also.

e Added several features for emailing graphs, files and PDF reports (if you have the full Adobe Acrobat ™). (Fig A21)
e  Program now has a 'Website' button in the About screen for jumping to www.performancetrends.com website.

e New Preference for Blue and Red text colors in data entry grid on main screen, to better remind user of Intake versus
Exhaust data. This feature is in the Basic version also.

e Increased the number of possible data points (rows of data) up to 55. This feature is in the Basic version also..

e  Program now has added a new 'Edit' menu with several Edit options for the Main Screen. (Fig A22) This feature is in the
Basic version also..

e  Program now has added Backup and Restore commands under File at the main screen. (Fig A22) This feature is in the
Basic version also..

e Program now has added ability to read WinFlow files from SF 1020 bench, in addition to an SF 600.

e You can now resize the Electronics and FlowCom Recording screen to display these readouts to fill the entire screen, if
needed. (Fig A33) This feature is in the Basic version also..

e  The program now warns if you pick an Alternate Folder for Saving in Preferences if the path includes "\PFADAT". You
should be picking the folder which contains the folder "PFADAT".

e In Head Details screen, the program would not correctly calculating Area or Width and Height for an Oval port. The
program assumes Oval if the Width and Height are not the same and "Round" is the port shape described in the Head specs.

e The main screen now displays better for screen resolutions greater than 600 x 800. This feature is in the Basic version also.
e The screen colors are now more compatible with Windows XP. This feature is in the Basic version also.

e Added a new Port Velocity mode in test options, where you can record 1 pitot tube pressure at every test point. A new
Preference called "Prompt for Recording Single Vel. Pt." was also added to let the program Prompt you for recording a
single Pitot Tube velocity reading after you record the CFM readings. Set this to No and the program records all data AND
Pitot Tube velocity at the same time. Set this to Yes, and the program records all CFM data EXCEPT velocity, then
displays a message "Now Record Velocity with <F1>" for about about 1 second, then when you press <F1> again, just the
velocity reading is taken. This data is contained in a data column called “Vel #1”. This data is graphed vs Lift or L/D if
you select to graph a Port Velocity Map, and is included in Report Types of “Raw Data” and “Calculated Data”. (Fig A23)

e You can save a picture file (like a jpg file) at each lift point, like recording flow patterns with wet flow benches. (Fig A23)

e You can now search (Filter tests) for certain characters or phrases in the test File Name, in addition to comments, spec
settings flow results as available in v3.0.

e Now when you click on a graphed point on the main screen, the row for that data point gets highlighted in the table of
results. This feature is in the Basic version also.

e Program now better remembers the printer type and printer page orientation when you make changes to the Windows
Printer Setup. This feature is in the Basic version also.

e  Program now has new preference to let you pick a Company Logo graphics file to appear in your printouts. The logo prints
out in Graph printouts also. (Fig A25)
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Updated the routine to locate an appropriate version of Adobe Acrobat ™ to view the PDF files for the user manual. This
feature is in the Basic version also.

New Outputs (Features for Graphs and Reports):

174

Added several new features for doing Cylinder to Cylinder comparison reports. (Fig A24) When you choose a 'Cyl-Cyl'
report type, three new options appear:

1. Whether to include additional Tests or Heads in the report. This allows you to compare cylinders from different tests
or heads on the same report.

2. Whether to include a difference column to show the difference in the first Column of CFM to all the rest. This first
column could be a single cylinder or the average for the first head.

3. Whether to include averages of the columns at the bottom of each column. This would be like the average CFM flow at
all lifts for each cylinder.

Program now has added ability to specify which Ports to Graph and/or Report with a new 'Pick’ option for Which Cylinders
in the 'Graph' and 'Report' Options screens. (Fig A24)

Columns in History Log have been slightly rearranged, and columns now include Which Cylinders, which are the cylinders
to Report or Graph if you choose the 'Pick’ option. (Fig A24)

New Format option to Open/Save/Edit a particular graph format. This allows you to save the graph type, test pressure
corrections, graph scales, etc to a particular name. Then you can easily Open these saved formats to reproduce a graph
format in the future. This is available by clicking on Format, then Open/Save/Edit Graph Format. (Fig A26)

User Specified Colors now include colors for Port Velocity Maps. Click on Preferences, then Set Graph Colors on the right
side, then at the bottom right of the Graph Colors screen are the color choices for the Port Velocity Maps.

Made several changes so Port Velocity maps would show up better on various computer screen resolutions.
Added several new features for writing ASCII files from reports. (Fig A29)

1. Report names can now include the path.

2. Now you can browse to find or create a file name and path for writing the ASCII file.

3. ASCII reports can now include comments and all test specifications in the output.

4. Program now remembers ASCII file settings.

Program now has added several additional graph styles under format, then Line Style. These include bar graphs, 3D bar
graphs, area graphs, etc. (Fig A27)

Program now has added "3D-Graphs.clc" calc screen to let user change view and other specs about 3D graphs. (Fig A28)

When opening a WinFlow data file, the program now lets you pick the Comments file for this WinFlow file, so those
comments can be imported also.

The Preference which allows you to choose a default Floppy/CD drive has been expanded to include letter drives from A to
Z. This feature is in the Basic version also.

Changed Preference for Dot Matrix Graph Printer Adjustment to "Graph Printer Adjustment For..." and now have
"Acrobat" as a choice. This feature is in the Basic version also.

Put in checks for blank choices in Graph and Report menus. Blank entries are automatically set to the first choice in the
'Drop Down'. This feature is in the Basic version also.

Made graph line flash rate independent of computer speed (.2 second flash rate). This feature is in the Basic version also.

Print B&W now draws graph as B&W on screen for better printing on color printers when B&W has been requested. This
feature is in the Basic version also.

Program now prints headers of graphs and reports the same, and modifies the spacing to better ensure that long test file
names are printed completely. As mentioned earlier, you can also include a company logo graphic image.

A new option has been added so reports can be printed WITHOUT the Flow Data. This allows you to print, for example,
just the Head Specs and Head Details with nothing else. This feature is in the Basic version also.
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New Features for Various Flow Benches and Electronics:

Added some new Flow Bench types and/or features to be more compatible with the following types of Flow Benches. This
feature is in the Basic version also.

e Performance Trends’ EZ Flow system. (Fig A32)

e SuperFlow

e FMA Flow Benches from Australia

e Saenz Flow Bench

e Performance Flow and JKM style benches (using Pitot Tubes to record CFM flow)
e Several styles of custom or “do it yourself” flow benches.

Program now will control Performance Trends’ automatic Valve Opener. Note: You will be given a new unlock number
for your program to open up the Valve Opener menu option in the Flow Bench specs. (Fig A30)

Program is compatible with SuperFlow's ™ new USB FlowCom. This feature is in the Basic version also.

Added 3 new Preferences for Pro version only, which allows for there to be both an Intake and Exhaust Test Correction.
A Test Correction is obtained by flowing a known orifice where the head would go on your flow bench. Knowing the
difference between what IS measured and what SHOULD BE measured, a correction is obtained, to put your bench back
in Calibration. Now you can do this both in the standard Intake direction AND exhaust direction. The Preferences menu
now contains places for you to enter the expected flow for both the intake and exhaust direction. Previously, the program
used the Superflow SF110 bench standard of 153.2 CFM.

Program now has added ability to permanently save some debugging settings in the 'Flow Com' or 'Electronics' screen if
these debugging settings are fixing a problem. Click on Options, then the 'Save..' or 'Unsave..."' options.

Program now has added option if FlowCom screen to force FlowCom to change the range of the flow bench.

If requested Range in Bench Specs is blank, the program now assigns range 1 both in the FlowCom Screen and in the
Main Screen grid (spreadsheet).

Added Calibrate Range screen in Bench Specs for Custom Bench or Performance Trends’ EZ Flow Type flow bench. By
installing and flowing known sharp edged orifices, you can calibrate your bench to match the CFM results of other
production flow benches, like a SuperFLow ™ bench. (Fig A31)

Program now does more extensive of valid com ports for communicating to a FlowCom or Performance Trends Black Box
and Black Box II. It checks up to Com Port 20, and gives better suggestions at valid ports. There is also a “Find” button
in the Flow Bench specs screen to find your electronics by checking all available Com Ports. This feature is in the Basic
version also.

Expanded some allowable ranges for SF300 and SF600 to cover ranges requested by some customers. Opened up
acceptable limits for flow ranges for Custom Bench to 10-5000 CFM. This feature is in the Basic version also.

New Preference allows you to increase the allowable test and flow pressure inputs up to 1000 each.
Program now allows printing of Calibrations screen. This feature is in the Basic version also.

Rearranged Troubleshooting options in FlowCom/Electronics screen to be under Help. This allows more room for features
to be listed under Options. This feature is in the Basic version also.

New Features Specific to the Black Box Il:

Program now has added option for Recording Switch for Black Box II. Click on Options in the Electronics screen, then
Foot Switch Enabled to turn on this option. Then click on Options in the Electronics screen again, BB2 Foot Switch, then
pick which Temperature channel to have the switch come in on. The Black Box II can read both temperature and the foot
switch from the 4 pin analog inputs on its side. This feature is in the Basic version also.

Added 2 new Troubleshooting Options, of Test Com Ports and Check Boot Message. This feature is in the Basic version
also.

Made major change to EZ Flow flow bench calibration to work with new Black Box II. (Fig A32) This feature is in the
Basic version also.
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e  Program now does better checks for bad data from Black Box II. This feature is in the Basic version also.

e Added new option for Preference of 'Black Box Reads +/- Pressure' but the program does no checks to see if the direction of
the flow is correct for the type of port, intake and exhaust. Setting “Black Box Reads +/- Pressure” means a custom bench
does not need valves to maintain the high pressure side of the manometer to remain the high pressure side of the manometer
when you switch from the Intake to the Exhaust flow direction. This greatly simplifies the design of “do it yourself” and
custom benches.

o Fixed bug where if the program is set to 'Black Box Reads +/- Pressure', CFM was being displayed even if the Vertical
Manometer reading was less than 2" water. This feature is in the Basic version also.

e Added Preference for Barometer sensor in Black Box II. To get Barometer reading with Black Box II, you must turn on the
Preference "Black Box II has Baro Sensor" and also ask to record Barometer in the Test Conditions screen. You can also
adjust the Barometer reading slightly with the Weather Calibration section in the Calibrations screen available by clicking
on the Calibrations button at the lower left corner of the Flow Bench Specs screen. The Barometer input in this screen will
offset the Black Box's barometer reading. For example, enter -.25 and the Black Box's Barometer will be reduced by .25
inches of Mercury.

e Program now has added checks for Black Box or EZ Flow systems to watch for over-ranging the pressure sensors,
producing inaccurate data. For example, if a pressure sensor is “maxed out”, the program tells you this, rather than letting
you think this data point is accurate. This feature is in the Basic version also.

¢ Fixed a bug where the Black Box could read test pressure incorrectly for certain faster computers. This feature is in the
Basic version also.

e Added a Preference to Eliminate program looking for Black Box set up for + or — pressure.

New Engine Performance Report Features (Pro Version Only):

e  Program now comes with almost 1000 more example cam profiles built in, including almost the entire Crane catalog.
e  Program now offers to fill in blank Engine Specs.
e  Program now allows for Rocker Arm Ratios of less than 1, down to .7

o Fixed a bug where if you chose a different Cam Advance in the Engine Specs screen, it would blank out and revert back to
straight up.

e Fixed a bug where if you chose something other that .050" events in the Engine Specs screen (.040" or seat timing), the
program would always open up the Engine Specs screen with .050" as the labels for cam events.

e Fixed bug where VERY high runner velocities (small ports) could erroneously produce good HP.

e Engine Performance Estimate report now uses Metric Units if Metric units are chosen in Preferences.
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Figure A22 Some New Features on the Main Screen
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B Port Flow: Analyzer v3.5 Performance Trends [ Example SB Chewy Stock ]

Fil= Edit Graph Report Test Options Head Flow Bench Engine Preferences  Help

Int #1 1 Exh #1 1 Int #3 1 Exh #3 | Int #5 1 Exh #5 1 Int #7 1 Exh #7 |
1
Test & Head Conditions
Test Co .. .
[ 798 wave | [F14 M 08/0171998 |  [Exampie of Stock 5B Chevyfesd on =1 This is the column where your S|ng|e
Velocity point will be recorded.
Leakage [3 |
Test Operator | |h'3"3 |
Test Data
Foint |Lift © |L/D |Range |Test  |Flow  JCFM el B
Pres " |Pres / oYl
1 E=RRNED RN agn
2 EECER L ] 20 == 0.5
El 231 160 = 1as a3 1321
a @es 200 4 198 B4 159.3
5 435 260 4 2n 57 1674 158
5 BBz 300 4 20 e 1704
7
]

178



(C) Performance Trends Inc 2007

Port Flow Analyzer

Appendicies

. Report Options
Report Specs

Figure A24 New Cyl-Cyl Comparison Reports

Pick a “Cyl-Cyl Comparison” Report Type.

Motes:

Which Cylinders
Cyl to Report

Include Averages

Type  |int & Exh Cyl-Cyl Comparison

Mew Int Test Pres, "water

Mew Exh Test Prez, "water

New “Pick” option lets you specify which cylinders for this
head to include, in this case you have entered “1, 3”.

|Pick

1.3/

Include Testz in History Log

Show Difference from Bazeline [yz: -

| Far Colurnng anly ﬂ

Select the options vou want for thiz report. Some
optiohz may be dizabled [graved out 20 vou can't
change them] depending on the twpe of report
you zelect ar other zettingz. Then click on the
'Make Repaort' button.

Make Report | Help | Eancel| Print |

Head (A) Title: example sh Fard sf 110 w port velacity
03/01/1995
File\Path: c:ivb38iprojectsapfalpfadatiexamples\example sb ford sf 110w port velocity

Intake: 11,78 diameter valve(s)  Exhaust; 11,45 diameter valvel(s)

included in the reports.

These 3 new settings for “Cyl-Cyl Comparison” reports
let you include cylinders from other tests, include a “Dif”
column showing CFM improvements, and if you want
averages of the columns or flow averages for the head

.................................

.................................

Exhaust: 1 1.5 diameter valvels)

Head Murber:  Test Date:

This summary is included in Printouts or if you write an ASCI file and select to include comments,

Port Flow Analyzer @

Baseling Title: example sh chewy sbock Head Mumber:  Test Dake: 03/01/1936
File\Path: c:ivb38iprojectsapfalpfadatiexamplesiexample sb chewy stock
Intake: 11,94 diameter valve(s)

E Port Flow Analyzer ¥3.5 Perforsance Trends [ Exan

Click on the “Heads” button for a summary of the heads

shown in this Cyl-Cyl Comparison Report, as shown
here. These comments will be included in printouts.

Difference between each cylinder and the first
cylinder (Cyl 1 CFM in the 4™ column in this
case) is shown in the “Dif” columns.

B3 Back Print Report Types  Hjskdiy Log  File  Help(F1)

Comments Freport of: Test Time Tested at Cormto H'Wles WYieDia  StemDia  Portdrea

74 Comparing 814 PM |mt; 20" 100" 1 1.84" a4 252 sgin

- . H & 4 Cylinders  08/01/1336 Ewsh: 20" 100" 1 1.5" 34 1E9zgin
Port Lift L/D Cyl1 CFM Cyl 5 CFM Dif Cyl 3 CFM Dif Cyl 4 CFM Dif

&) &)

Intake 13 .050 -6.5 3541 . 337 -0.25
Intake 194 100 -3.2 7203~ 7.93 E?.BB;/ 3.88
Intake 291 150 x -4 49
Intake 788 200 Cyl 3 and 4 picked in History Log from |} - 98
Intake 485 250 Head “A” for comparison. S -146
Intake 582 .300 7= -17.93
IntAvg \_ |- 340 A75 1% and 3" cylinders from the Baseline head (Cyl #1
Exhaust 075 050 74 158 | and Cyl #5 on this Chevy head) shown here, as picked
Exhaust \I50 100 359 35.3 in the Report Options screen.
Exhaust 2 150 h2.8 0.6 2 Z B2 73 T93 BT.U3 B Z3
Exhaust .30 200 65.8 61.5 4.3 745 B7 hh a7
Exhaust 375 250 ns 69.3 2.2 35 = 8.85 g203- 10.53
Exhaust 450 300 ¥1.3 ¥1.3 0. B2 75~ 1.45 mﬁ = /1{2(95
Exh Avg 263 150 45.0 43.4 -1.6 52.4 7.4 \ i)

Column Averages shown at bottom of columns.
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Figure A25 Print Options and History Log for Printing Report from Figure A24

In Preferences,
set text to be

In History Log, put a Yes in the
“Report” column for tests you

is printed here in printouts.

included in want to include in this report.
Printouts.
w. Preferences
Report Tests Marked "Yes'  Report Current Jest Only - Clear (erase) History  Print Help
& | Dperati Gien Dpergtion. cont. - :
e:::i“n';e'amn en pe'\mn cont 0K ‘ Test File and Path Hepol{“|9td Repart Title |Save? |Head # |ﬂ Cyl |Cy| to Repart |Int
[ EngineSpecs | Definitions (chles) | “exampleshexample sb chewy stock |Yes | example sb chewy 4 1.3 1
Printing / Graphing File Options (Canm] "4 35valijunk jurk. 2 1
. 40w 3Fvalenthane exthate 2 16
Pﬁugmm Title Comments Restart himy-testshaingle port vel single port vel 4 1:
First |Yuul name / company name car‘ | Showing y i
1 Help Tips my-testsitest con test cor 4 1
S_em"d [l —— - | — hexampleshexample sh chewy on sf example sh chewy 1 1:
I,'iﬁ:a,f;:z', Z”fg;ﬂ"ﬂﬁ:ﬁ&me phons . <te] which Stop ‘exampleshesample sbford sf 110w |Vek  esample sb ford sf 4 1¢
HShID"Tin ‘my-testshtest corm 001 test cor 001 4 14
Graph Printer Adjustment for_. |pgne = =0 U '\e:-:amples'\haile_l,l davidzon I TN T | oo 1 1
Printer Fonts ial Font v Hel my-testshpartvel phi Click in the “Cyls to Report” to 1 Ti
Printed Graph Width, % of Page 100% _* r hexampleshpartvel. phi assign which cylinders to 4 1 1i
Default Graph Name File Name = oot ‘exampleshtypical s1020 include in the “CyI—CyI 4 1 14
Company Logo for Printouts Graph '\e:-:amples'\!:ulack b i o 260 Comparison” report. 4 1 1:
T\ Dacumentsshy Pictures oy bage.ipg Colors '\m_','-tBStS\dINITIan 14':'39 p[3_d | P P 4 1 T
B “ewampleshblack bow i - old Black bow i - ald L] 1 1:
\\Z [~ Don'tAsk| § N ¢
Use Browse button to find Click in 'Report? column to select or de-select tests for Reporting. Slide button right for more History info. [Max CFMs c
your graphics file on this
computer. -
Two lines of text from Preferences

Graphics file is

drawn here on ,

f S Port inted t B Ycﬂ;rezame /company name can  This Report Printed:
e p . Tost printéd reports. vy Stock go here. See Preferences. 12:17 pm 06-25-07
g gEEE Folder: EXAMPLES Performance Trends (C) 2006 Page: 1
Test Comments:

Example of Stock SB Cheawy head on SF €00 Bench — Cyl_CyI Comparlson Head
Repart of. Test Time Tested at Corr to Summaries is given here.
Comparing 8:14 PM Int: 20" 1007
4 Cylinders 08/01/1986 Exh: 20 100" 1 1.5 34" 1.68 sq in
Baseling Title: example shb chevwy stoc Head Numbes. Tast Date: 08/01/19295

Filg\Path: c'wbaB\projectsSipfa\pfadatiexamplesiaxample sb chevy stock

Intake: 1 1.84 diameter valve(s) Exhaust: 1 1.5 Mameater valve(s)

Head (A) Title: example sb ford sf 110 w port velocity Head Numbser: Teast Date: 08/01/159596

File\Path: c’\wb98\projectsd\pfa\pfadatiexamples\example sb ford sf 110 w port velocity

Intake: 1 1.78 diameter valve(s) Exhaust: 1 1.45 diameter valve(s)

Port Lift L/D Cyl 1 Cyl 5 Dif Cyl 3 Dif Cyl 4 Dif

CFM CFM CFM (&) CEM (A

Intake 0S7 050 34.0 275 -5.5 3541 * 141 33.75* -0.25
Intake 154 100 541 60.9 -3.2 T203* 783 57.98 * 2.88
Intake 281 150 g7.7 B85.5 -12.2 99.78 * 2.08 893.21 " -4.49
Intake 388 200 1126 100.4 -12.2 108.64 ~ -3.96 102.8 * -9.8
Intake 485 250 118.4 1056 -12.8 11061~ -f.79 1038 ™ -14.6
Intake .582 300 120.5 109.9 -10.6 111.87 * -8.63 102.57 * -17.93
Int Awvg 340 7S 91.2 &1.8 -59.6 BS.7 -1.5 B4.0 7.2
Exhaust 075 050 17.4 15.8 -1.6 2225 * 4.85 21.7 * 4.3
Exhaust 150 100 35.9 353 -0.6 44 15~ 825 427 " 6.8
Exhaust 225 150 52.8 506 -2.2 6273 * 983 61.03 * B.23
Exhaust L300 200 55.8 61.5 -4.3 74.5 &7 75.5 9.7
Exhaust 375 250 71.5 693 -2.2 80.35 * 885 B203 ™ 10.53
Exhaust 450 300 71.3 T1.3 0. B2.75* 11.45 B4.25* 12.95
Exh Avg 283 150 45,0 43.4 -1.6 52.4 7.4 52.5 7.5
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Figure A26 Saving a Graph Format, and more To open a
saved format,
=. Port Flow .ﬂlnaler ¥3.5 [ Bxampl: SB Chvy Stock ] click on the
Cllck hel’e to a”OWIng Ei FFormat Wiews Graph TVDT=|r£si:| <-I—|||||sl|::'yi Lo|gé5||n format name
Saving of the current graph = from the list,
settings as a Format. . L e then click on
View Graph Type Add Test History Log Sl OK. Do the
o e same but click
avefOpen/Edit Graph Forma ll 1400 foeeoend on Delete to
Data To Graph {graph type) delete that
wihich Cylinders to Graph {graph bype) C FM saved Format.
Test Pressure ko Use {graph bype)  booooo-. 1200 f-------
Which Tests ta Graph (history log)
Lire St‘y‘le 4 1000 f------- Graph Faormat M amne /
Edit Titles/Legend ’ [l eyks 0250 CFM con to 28 [awe] P |
Edit Printed Comments and Data Output [7777777 73.( | Delete Close | Help |
Grid Style » i
80.0  |[------o | DEERVEmESIITIEESEE
Back Calar r :
Turh Auta-Scaling OfF
Axes 4 Current Graph Format is Auto-Scaled, :/
| | K saved scales will Ihave o effect /
Type in a name for the current graph settings, then click on ~ [-—------------ G o
Save to save them under that name and add it to the list.

Figure A27 New Graph Format Styles

2

; = Port Flow Analyzer ¥3.5 [ Example SB Chevy Stock ]
Back File B Yiew Graph Type Add Test  History Log  Single Test/  H

SavefOpenfEdit Graph Format

E}p—
I XA

Data To Graph {graph bype)

which Cylinders ko Graph {graph type)
Tesk Pressure to Use {graph type)
Which Tests to Graph (histary log)

CFM

Edit Titles/Legend
Edit Printed Comments and Daka Gukput

&rid Stvle »
Back Calor 3
Axes 3

1250

=5 1 3 B 3 3 3 1 1 R |
A It B Exh CFM Cour to; 20,07 Int, 20.0% Exn

i —

Click on Format, then Line Style, then choose
one of these 5 new “Line” Stvles.

3D Options are shown in Fiqure A28

= TENET=IR] (s1=TeTs] =THET==T==
Avg b & Exti CFM Corr (o2 20007 b, 20.0% Exfy

R e e p——

Avgint & Exh CFM  Cor to: 20,07 ind, 20.07 Exh

L

< FO.0° i, 20,07 Exiy

Avg int & Ext CFM Coar 107 20.0° Int, 20.0° Exty
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&, 30 Graph Specs

Pt Flow b’ e o3

b,

Figure A28 Using 3D Graph Options Mentioned in Figure A27

3D Graph Specs

Type Solid v
Use Defaults No =
Rotation
Eye Level
Depth of Graph
Perspective
Note:

These settings wil be used f you choose one of
the 3 0" graph Line Styles’ I you are not sure
what to uge here, sat Use Defaulty'to 'Yer'

Keep Specs ‘ Help Eancel‘ Print

Avgnt & FM Corrto: 20.0" Int, 20.0° Exh

& 3D Graph Specs

3D Graph Specs
Type

i

Use Defaults
Rotation

Eye Level
Depth of Graph
Perspective
Note:

These settings wil be used if you chooge ane of

the 30" graph Line Styles’ IF you are nat sure
what to use here, 2et Use Defaults to er'

Keep Specs ‘ Help Eancel‘ Print

B R Foma s GERTi AT iy Seiel M

=/ [

= 3 I Y 3 5 R S |
Avg Int & Exh CFM Corrfo: 20.0° Int, 20.0" Exh
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Figure A29 New ASCII File Options

E 1y
N | Comments | Repotof  TestTime -
= AR Y Several new options have been
N Siareas st e3f added to writing ASCII data files
ASCII File Dptions i for importing into other data base
Port [ Comma Separpted programs, like Microsoft Excel.
Intake [ Include Text i B
Intake [™ Converyfo Columns
Intake X Inglide Comments
Intake ["Anclude All Specifications
Intake
Intake File Name Browse
Int Awg
[5B Chewy 1.94 1.60 |
Exhaust
Exhaust Save File | Cancel |
Exhaust i
Exhaust Ui
Enter a valid file name [ho path] to save
Eochaust ASCII fle to Port Flow Analyzer folder.
Exhaust Refer to page 35 and 102 in User's
Exh Avg Matual for definitions of Options. |

Figure A30 Prototype Automatic Valve Opener

. Valve 0 5

Click here to open Valve Opener Specs =—— Last Upe eR T aneRahees

screen. This option only appears if you have ] | [Ty0e -

unlocked Port Flow Opener with a special o = | MimeDeclay e n
OW i dl

unlocking code from Performance Trends.

Motion Power. mAmps

iN!

Lo

E

z - MHo A

Choose a Type other than “None” to use ]

a valve opener, then enter settings. =
Mote: I

H | J A The Type setting will describe the valve opener

I s to the program. The other 'Power' settings will
typically be zet by the program autornatically. but

. . nge
Click on Help button for details. %] to manually set them also,

E TYPE  TFerformance Trends Black Box™ ] e

E :

[ o Feit Com1 =] Find Com Port HEi Keep Specs | elp ‘ Cancel | Print |

E # Readings to A.vemge I:Ii:kpon i

o : = tupe of flow bench you are using. Yiou choice

15 tithenbiata {SWM Only J hgle will gffec_:t which specs are enabled or

1 See Details [calibrations] | cisstlen e s merancniae

1

i

Production unit will be about half this size, but was not available at
time of printing this update.

Unit automatically finds valve stem and zero’s itself out. Then it steps
through all valve lists you have chosen, returns the valve to closed
position, checks for any slippage, and turns off bench.
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Figure A31 Features to Calibrate a Custom Flow Bench (similar to calibrating a Performance
Trends’ EZ Flow System)

If you have selected a
“Custom with Orifices”
or “EZ Flow” style of

Click on Calibrate, then choose which range you
want to calibrate. IMPORTANT: You must
calibrate the vertical manometer (test pressure)
pressure sensor if you are using electronics
BEFORE calibrating these ranges. lItis

il Flow Bench Specs

Calibrate © Bgl=s]

General Renct

Calibrate Sensors

bench, then the PrTTITER CRITICAL the test pressure reading across the

f : ntake Range bt i .
Calibrate menu option S Ransez sharp edged orifice is accurate.
is made available e e -]
IS ma . Intake Range 3

Hated Test Pr Intake Ranas 4 :l
T TE Int LoE 9 = Enter Ranges for your bench below
. . Og | Inclined Flow | Intake Range 6 Intake E xhaust
Before Calibrating: | TN e sl ] Range #1  [355 |
L nta ange i
For a Custom Df Euhatiet Rt Range #2  [71.4 756 —
Bench, you must : Exhaust Range 2 Range #3 151 155
enter the “Full Linear Scale | Eyhaust Range s [] Range ¥4 299 313
. » h.

Scalg Reading”, or | ‘ —— Eihiﬂii 2::3:; Range #5
the highest reading 113 | [Type W Exhaust Range & Z| Hange G
you can see on 1 ]-3 |— Exhaust Range 7 t Range #t7 l:l I:I
your inclined —_— Help
manometer. H I:I Click on the down arow button to select the

. . I type of flow bench you are using. vou choice
Without eleCtrOﬂlCS, | | J here will affect which specs are enabled or
you must also set I | dizabled in this menu, p 42
the “Linear Scale”
parameter also. I T

i Calc Full Range CFEM: Intake @

Mew Full Range CFM
Current Full Range CFM

Theoretical CFM Flow

Without Electronics you
will type in the inclined
manometer reading and
the test pressure across
the orifice. Test pressure
is the pressure typically
10, 25 or 28 inches of

To calibrate, you ——
will install a sharp Calibration Data
edged orifice of a Dirifice Diameter, in
known diameter
where the cylinder
head typically goes. Corr Test Pressure, "H20

Incl. Manometer Reading

(T A

You will tum on Meazure Flow Data water).
your bench and
flow this orifice as Tt
otes:
yOII:I \(I;IOUL? ad Thiz zoreen letz you calibrate a 'Custom Bench' — | With electronics or for our
cylinaer head. or a Performance Trends 'BEZ Flow Spztern'. EZ Flow System you will

Inztall @ Sharp Edged Orifice plate on the flow

bench in place of the test piece. Type in the click on this Measure Flow

'Orifice Diameter above and then click on the Data button to record the
"Measure Flow D ata’ button abave and fallow the Inclined Manometer and
el e YEHEE: Corr Test Pressure data

electronically.

iUse Calc Yalue i Help | Cancel | Print |
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Figure A32 Performance Trends’ EZ Flow System

= e SetTest Pres. ActTest Pres. Range
| et og" B8 " Int3 -
3l o0 % Data Point Valve Lift Flow Reading
e s e 1 2| | 100 858 %
=1 00 29 ‘252.8 Test Temp (T1) Barometer Corr. CFM Flow
e e 0.0 29 260.4
Fort Velocity Swirl
: 27845 168
Click and drag the ” T T ]
blue title bar of ol s | , e
screen to most any  [EEEEETTEESEES Place the mouse pointer on the border to get a double arrow
location on screen mouse pointer, then drag the border in the direction you want
vou want it. to expand the screen or shrink it.
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Appendix 8: Sharing Data Files on a Hub
(network)

Assume you want to share your Port Flow Analyzer files on 2 different computers, one called the Shop Computer and one called
the Office Computer. We will assume that the Office computer is where you want all the new files you create to be stored.

This is the procedure to follow:

1.

Install and activate the Port Flow Analyzer on
both computers.

Using Windows Explorer, set up the Port Flow
Analyzer folder (PFA) on the Office computer
to be shared. Usually this is done by right
clicking on the “Port Flow Analyzer v3.5”
folder (usually under the “Performance Trends
folder under the “Program Files” folder on the
C drive) and selecting the Sharing option. If
you don’t see Sharing, click on Start, then Help
and look for help on Sharing Resources.

’

In the PFA program in the Shop Computer, set
the Preference to Yes for Use Alternate File
Location. Then click on the Browse button and
find the path to the Mapped drive from the
Office Computer.

Now, when both computers are running, all
your flow files, engine and head spec files, etc
are being opened from and saved to the Office
Computer, both for the Port Flow Analyzer
program on either the Office Computer or the
Shop Computer.

Figure A40 Preference Menu
Settings

for Networking

=, Preferences @

[ Emailing

[ General Operation ]_T Gen. Dperation, cont.

0K

[ Engine Specs

T Definitions [calcs]

Printing / Graphing T File Dptions

Location of Test Library Files

Usze Alternate Location for Files Yes w
Path to Data Files Browse

SA131872-2APant Flowe &nalyzer v3.§4

Tip: Thig iz typically uzed only for Mebwork, spstems,

Default Floppy/CD Dizk Drive

Test Folder Name in Program

Cancel

Hestart
Showing
Help Tips

Stop
Showing
Help Tips

Help

Click on Browse to
pick shared folder from
My Network Places
folder shown below.

W About
Updating

Flease select a Server folder,

= [ Deskrop

_é My Computer
- 31 Flappy (42
+ e 133573 (01
+-aee 133573 (D1

4] od 0 Dwive (E:)
¥
¥

s CD-R Drive (F:)
o Removable Disk

+- & My Metwork Places

Click here to find
network folders.

Cancel
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Appendix 9: New Features in v3.5 B

Port Flow Analyzer has had many updates since this user manual was written for the original v3.0 for Windows. These include
3.0 A through v3.0 E, v3.5 and now v3.5 B. For the features added to the v3.5, refer to the Readme.doc file (click on Help, then
Display Readme.doc File) in the program. Listed here are features introduced in v3.5 B. Also, v3.5 B has a more advanced
version we call “Head Porter”. So now there are 3 versions of Port Flow Analyzer:

e Basic Version
e Professional (Pro) Version (includes all Basic features and more advanced Pro features)
o Head Porter Version (includes all Professional features and more advanced Head Porter features)

Here is a listing of the major enhancements and new features for v3.5 B.

Data Recording:
In Test Options, you can now select to record port velocity data at 3 depths in the port. See Figure A41, 47. Head Porter only.

Several enhancements to Port Velocity Report for Head Porter version have been added, to allow more averaging for all possible
combinations of recording port velocity. See Figure A42. Head Porter only.

A new Preference to allow for English units of CFM, Deg F, inches of water pressure, etc. but mm valve, lift and engine
dimensions has been added. See Figure A43. Head Porter only.

The Electronics or FlowCom screen has been enlarged in its default setting. You can still enlarge to most any size you want by
turning on the appropriate Preference setting. See Figure A43-B. All versions.

You can now include a “gauge” (bar graph) for some readings on the Electronics or FlowCom screen. This gives you a
graphical representation of the stability of the readings and if the readings are going higher or lower than expected values. See
Figure A43-B. Head Porter only.

Data Analysis (including Graphs and Reports):

You can create custom, user defined graphs, where you choose what data gets included. For example, you can graph CFM and
Swirl and % Exh/Int on the same graph. See Figure A44, A45. Head Porter only.

Program now allows for graphing Flow results corrected to 2 different test pressures. See Figure A46. Head Porter only.

You have several options to allow for more options for doing Port Velocity Graphs. This is an extension to the feature to be
able to record Port Velocity for many more data points. See Figure A47. Head Porter only.

You can now specify if you want the Test Piece picture to be drawn smaller in printouts in portrait mode. (See “Other” category
for Test Piece picture.) This can allow for more printed text to be included with the graph on 1 page. NOTE: In landscape
mode, the Test Piece picture is always drawn small on the same line as the test title. The Test Piece picture can also be printed
in reports. See Figure A48. Head Porter only.

You can now select a single cylinder to make graphs which require a valve lift profile, like Flow Area and Pseudo Flow
Velocity. In previous versions, only the Average Flow for the entire head was used. Head Porter only.

You can now request the graph to be printed in a smaller height. This can allow for more printed text to be included with the
graph on 1 page. See Figure A49. Pro and Head Porter only.

You can now select a Preference to have the graph NOT autoscale when you first open it. This can be handy if you are using
some pre-defined scales and want to keep them for all graphs. Pro and Head Porter only.
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Added a graph line thickness between Thin and Thick, called Thin 'Plus'. See Figure A50. All versions.

The graph line styles in the drop down menu of line thicknesses are listed together, with the appropriate check mark by the type
currently used. See Figure A50. All versions.

You can now select larger legends (labels) in the graph screen. See Figure A50. Pro and Head Porter only.

Added label to better explain what cylinder or that Average of All Cylinders will be used for Flow Area and Pseudo Flow
Velocity graphs. Pro and Head Porter only.

The graph screen now should more completely fill the available screen in most all situations. All versions.

Improved appearance of some printed graphs, especially in Landscape orientation. Previously the graphs had a border drawn
around them. On the left side, the border could be broken. On the right side the legend (labels) could also be distorted. Now
the border is not drawn in those locations. See Figure A49. All versions.

The graph choices have been simplified by eliminating many of the Int, Exh, and Int & Exh choices into just 1 choice. Now the
program looks to a separate input of "Port to Graph" for this setting Int, Exh, and Int & Exh choices. See Figure A45. All
versions.

Fixed bug where the Port Velocity Map was not being graphed correctly. Pro and Head Porter only.

Made Overlap Graphs go to zero at start and beginning of graph to look more correct. Pro and Head Porter only.

Fixed bug where graphs for % Exh/Int only showed the first cylinder on the head even though you requested all cylinders to be
graphed. Pro and Head Porter only.

Added menu command 'Edit Printed Comments & Data Output' under the File option on the Graph screen in the printing options
section. Pro and Head Porter only.

Program now includes more example cam files, the same files included in the new Engine Analyzer v3.4. See Figure A51. Pro
and Head Porter only.

Hardware:

Pro version now allows for Performance Trends’ motor controller to be used. See Figure A52. Pro and Head Porter only.
Program now allows for a USB switch to be used for starting to record data. This option does not present conflicts with some
features of the SuperFlow Flowcom. This is done buy purchasing the proper switch from Performance Trends, then going into
FlowCom or Electronics screen, clicking on Options at the top, then select the USB Switch Option. You must also set the
proper Com Port for the USB Switch under this option also. See Figure A53. All versions.

In the Bench Specs screen, the program now allows for Valve Opener for any Pro version. Pro and Head Porter only.

Added Hot Wire (hot wire anemometer mass air flow sensor) as a Custom Bench Type. See Figure A54. All versions.

Other:

The program now lets you "Filter" tests in the library for finding tests of a certain date, certain file name, etc. Pro and Head
Porter only.
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When quitting program and you select 'Cancel' for Saving Changes to current test file, now the program keeps program open.
Before v3.5B, it continued shutting down. All versions.

The option for using a 2 pulse swirl meter, to be read directly with a FlowCom (no Performance Trends electronics) has been
added. In addition, a special calibration factor for this 2 Blade Swirl meter is also possible. Pro and Head Porter only.

Fixed bug where reports may be requested for intake and exhaust ports, but only intake ports were reported. All versions.

Fixed bug where the cylinders you may "Pick" for a report were not being shown clearly (another input was in front of it). All
versions.

Fixed bug where FlowCom/Electronics screen could be off screen too high or too far to left.  All versions.
Fixed bug where Test Comments were not being shown in the Preview when opening some older Port Flow files. All versions.

Updated a text file to more accurately show Mass Flow correctly for gm/sec and 1b/min, and correct for proper air density specs.
Pro and Head Porter only.

Program now hides the 'Range' column for bench types which have only 1 range, like EZ Flow, JKM, new Hot Wire, and LFE.
See Figure AS5. All versions.

Program now shows the Company Logo graphic on the main screen. See Figure A55. Pro and Head Porter only.

Added option to include a Test Piece Pic with your data file. This could be of the head, carb, etc. It is displayed on the main
screen and in printouts if you choose to included it from the "Print Options" list (graphs and reports). See Figure A55. Head
Porter only.

Program no longer 'nags' as much about using the CFM at 0 lift as Leakage. All versions.

New Example Flow Files have been added to show new features.
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Figure A41 More Port Velocity Options

Click on Test Options at Main Screen

&, Test Options

Back {ok)  Print  Help

Test
T 20fjfiletase Intake  Exhaust
Test Pressure. "water
oo 74 | Mumber of Rows of Data
Test Bore Adapter Diameter, in
CTest Intake Adapter |F|adiused Irlet lJ
Pairt | = [Exhaust Adapter |None [ho adapter) LJ
1 Record What?
g [CFM Flow ICaIc from entriez, include Stability ﬂ
4 Temperature ]Don't Record Temperature j
: B ter ] Dam't Record B arormeter j
7 Humidity ]Don't Record Humidity j
g Swil  [Record dva Swil APM ~
10 Tumble I Don't Record Turmble ﬂ
i ] ]

= port Flow &nalyzer v3.58 Performance Trends [ typical sf1020 w velocity ]
File Edt Graph Report TestOptions Head FlowBench Engine Freferences Help FlowCom(FS)
Int 11

Exh #11 ]

Test & Head Conditi
‘est & Head Conditions Test Commen "

Walve Lift Settings -
Force These Lifts

Type |Inches [don't show LD

Step Size I:I ‘Max Setting B.

Include a Zero Lift [.000) Paoint ? M -
Preview [.100,.200,.300, ... 500 [ ]

Port Yelocity [pitot tube] Measurements

Type |Hecord 9 points at all valve lifts ' j

Data |Mone

Fecord 9 points at 1 walwe lift
Record 9 points at 2 valve litts
Record 1 point at all valve lifts
picture file at all valve lifts

Help
Click on down arrow button to set the method for
meazuring Port Yelocities. This wil add several
columnz to the Data Sheet. p 31

Int #3 )

[[2027Vakve | [i06 pro 0571772001 |
TestOperator  [Mak |

[Frogressive racing Warld Products heads
Inchides examples of Port Velocity dats and
Test Piece picture il for Head Porter Version

New choice for Type of Port
Velocity data: Record 9
points across the port (3
rows of 3 positions) at all lift

data points.

Int #5

New option of “Depths in
Port” to allow you to record
data at different depths in
the port, 1 depth (the only
choice in previous versions
and in the current Pro
version), 2 and 3.

|

Test Piece Picture

Different depths marked as
hAH’ “B” and AiCH.

Test Data

Point |Litt"  |Ful  |Test |Flow |EFM ‘Sthlty ‘Swu\ el Vel #2\vel #3\Vel H4Vel #5 Vel #E Vel #7) el #8) Vel #38Vel #1|Vel #2]
Pres " |Pres % % I[A] L O L L L T =Y I 2 2 I[E] (B]

1 0 3210 2782 201 B47 24 1504 735 755 704 T2 536 B4E 484 649 [572 E15 40

2 200 3210 2795 404 1298 28 1781 1134 1051 826 801 1064 131, 33 1367 1102 8293 1258

3 300 3210 2784 574 1845 B0 1972 LRl 1E8.5 1586 1096 1641 2128 2137 121.8 1255

4 400 3210 2794 701 2253 50 2496 1605 1835 165.8 2707 1838 180.4 1531 267 209. 2606 1361

5 500 3210 2782 772 2482 110 -2617 2556 199.4 2812 2082 17658 2285 228 232 1713 2875 2745

] BO0 3210 2805 731 2537 86 3105 23871 3231 2845 160.8 1996 279.6 1842 1p74 302 2966 2142

7

EN

B

0|

11

Labels let you know which data
points are being graphed.

Arrow shows you flow direction.

for port velocity.

Slide slide bar left to
see all the entry points

Click on Graph
button (shown
here as “Layout”
because Graph is
being shown) and
with more than 1
depth you have 2
options. Front
View (as done
before) or new
Side View (as
shown here. The
depth in Front
View (A, B, or C)
or the depth in
Side View is
determined by
which cell is
currently
highlighted in the
grid. In this case,
it is side depth 3
(farthest from
viewer).
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Figure A42 Port Velocity Reports
Last columns
&= Port Flow Analyzer v3.58 Performance Trends [ Th Of report
£5. Back Print Report Types File  Help(F1)
F, I Comments Eepurl of: leﬂssl Time | ;gSIEd 5
ort ! m nt: »
irst columns Welocity 05RO B 28
of report
Vel #1 |Vel #2 Vel #3 Vel #14 Vel #if 16 |Vel #7 [Vel #8 [Vel #3 | |Avg |Avg (8] |Avg (]
(=] (=] © ,
Int #1 100" Lift 3 75 70 72 53 74 72 6 65 60 55
Int #1_200° Li,” 113 1065 82 80 106 159 79 4 1 118 122
Int #1300 it 169 163 183 168 158 215 214 /204 153 194
No letter —fTmEnT 160 1 0 233 / 1686 215 208
. Int 11 _ 255 19« 0 293 227 2m 218
indicates depth Int 81 . 2s 3 C fordepth C 0 283 241 238 239 223
Exh #1100 Lift 62 55 77 55 55 = 87 88 68 78 74
Exh #1 200" Lift 107 191 168 109 113 104 145 140 138 149
Exh #1 300" Lift 143 207 192 171 254 187 178 181 202 190
Exh #1 400" Lift 274 267 156 174 229 275 192 213 206 234
Exh #1 500" Lift 319 209 323 192 242 252 208 252 249 234
Exh 1 600" Lift 244 208 329 183 272 194 281 220 248 254 240
Int 03 60 76 75 74 74 58 75 68 66 58 58
Int 13 134 153 95 139 127 125 150/ 145 1M 112 120
Int 13 143 158 156 178 151
Int #3 221 195 204 21
Choose this Int #3 Averages for 12 148 293 267 204 204 216
Int 13 depths A 269 309 291 234 243 285 227
Report Type Exh #3 100" Lift 86 81 55 76 77 68 70
Exh #3 200" Lift (blank), Band C |1z 185 123 111 139 135 151
Exh #3 300" Lift 163 167 223 204 194 187 190
Exh H3 400" Lift rrors rrr e r— 300 153 188 213 224 210 207
Exh #3 500" Lift 236 304 327 172 329 232 161 258 237 271 248
w| Report Dptions Exh #3 600" Lift 237 203 242 209 178 167 208 186 220 272 238
Int H5 _ 42 71 57 B4 18 62 58 53 56 &0 57
Int H5 _ 82 92 108 117 142 a7 122 156 119 113 115
Int H5 _ 225 137 186 147 140 144 167 194 163 163 163
Int H5 257 137 141 256 198 179 222 242 196 217 214
Correct to New Test Pressure [ves +| Int H5 290 285 239 161 207 165 223 214 228 230 203
Int #5 _600” 256 219 238 197 213 284 304 209 235 247 248
New Int Test Pres, "water 28 Exh #5 100" Lift 80 65 61 89 a1 76 a1 &1 75 70 69
Exh 5 _200" Lift a8 186 168 152 171 105 170 135 153 163 143
New Exh Test Pres, "water |28 Exh #5 300" Lift 257 166 229 183 259 148 127 127 222 223 183
Exh #5 400" Lift 290 174 256 250 284 277 228 262 244 245 235
Exh #5 500" Lift 269 224 169 294 159 236 217 234 224 224 238
Exh #5 600" Lift 182 340 267 260 186 265 299 200 265 289 279
l:l Int #7 58 43 47 73 43 77 43 52 55 55 64
Int H7 _ 100 148 100 77 132 137 137 117 114 126 10
Int H7 _ 137 180 139 166 219 132 1 166 161 183 161
Int 17 177 213 262 137 255 266 266 195 211 201 194
Int #7 260 156 181 245 213 263 228 253 244 218 227
Int H7 314 272 234 242 315 27 282 292 265 254 263
Exh #7 100" Lift 83 62 54 56 a6 52 81 82 75 77 69
o Exh #7 200" Lift 195 191 199 132 119 149 156 136 158 139 144
- ) ) Exh #7 300" Lift 256 253 131 130 236 233 130 164 184 183 181
Selzct the aptions you want for this report. Some Exh #7 400" Lift 167 285 226 214 297 295 275 204 235 239 244
aptions may be disabled (grayed out so you cant Exh #7 500" Lift 203 270 320 174 204 219 161 202 227 238 237
change them] depending on the type of report Exh #7 600" Lift 215 216 178 293 250 263 329 217 238 240 282
wou select or ather zettings. Then click on the
bl et uitem Avg Int 100 Lift 60 68 62 70 55 68 83 80 59
Avg Int 200 107 125 96 103 126 129 122 130 120
Make Report | Help | Cancel | Print | Ava Int_300 Lift 179 150 185 155 167 173 174 180 166
[Ava Int 400 Lift 196 186 178 202 223 208 232 206 204
Bottom rows of report.
Con e auu L od zaa e caa zaa
Exh 7 500" Lift 203 277 238 237
Exh #7 600" Lift 215 238 240 282
[Avo Int 100 Lift 50 68 52 70 55 68 63 60 59
Ava Int 200 Lift 107 125 96 103 126 129 122 130 120
Avg Int 300 Lift 179 150 165 155 167 173 174 180 166
Avo Int_400 Lift 196 186 178 202 223 208 232 206 204
Avg Int 500 Lift 244 218 227 200 194 207 228 257 220
Avg Int_BODALift 256 273 243 189 247 271 290 244 245
Avg Exh A00 Litt 78 68 70 75 a2 72 78 76 72
__lAvg Bdh 200 Line 132 169 1A 132 132 136 148 143 118
Averages for all valve Avo Exh 300 Litt 205 214 175 179 228 184 165 162 193
; it Avg Exh 400 Lift 222 233 21 202 278 250 221 238 228
lifts at each position Avg Exh 500 Lift 257 252 205 208 234 235 187 253 233
and depth across a” Avg Exh _B0O Lift 219 242 254 236 222 222 279 206 255
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Figure A43 English Units but Using Millimeters for Lift and Dimensions

([ GP""“"IQD’ Graphing | . DF“" Options oK 'S Port Flow Analyzer ¥3.5B Performance Trends [
eneral Operation en. Operation, cont.
Emailin File Edit Graph Report Test Options Head Flow Bench  Engic
[ g
Engine Specs T Definitions [calcs) B Cancel Int #1 ] E
Use Seat Angle to Calc Yalve Area  [yg - Sﬁh?;?: Test & Head Conditions
SF Cal. Test Pres. Cont [N one [match FlowCe + Help Tipgs Test Eu.mmen.ts
o | T | |1 51. 3 mm ‘Jalve| |4:EIE pm 051772001 | Progressive racing
Std PredEndlish [CFH, inches, st Includes examples .
' LisiiSec, mn otc L [102.36mm Bore Adapter | | Test Fiece picture f
illimeter: W,
Help Tips M
Avg Flow Coef based on L 26." Test Pres. Lesse EI
Test Operator |Mark |
Help
Test Data
E?:;h Foint |Lift mm |Full  |Test  |Flow  JCFR | Sthly [Swirl el #
Allow for Exhaust Test Corr. Mo - Colors CFM [Prs™ |Pres % - (&)
1 200 321, 2782 201 B2V 24 1504 80
Expected Intake Flow for Test Cory. -1 53.2
. . 2/ 400 321, 27495 f 1278 .28 A7 113
New choice in Lift in mm 3 600 321, 574 1825 80 1972 169
Preferences = = 4 oo 32 701 2233 B0 2436 161
Flow in CFM 3 HHt—321. 2792 FR2 0 2462 110 2617 256
i I E 1200 |32‘|. 2805 791 2517 BB 3105 238
m| Head Specs [ Untitled ] E]
Back{ok) Fle HeadDetails Help
Head #. Customer and Comments :
Head C Head specs from %2.1 File: WORTEC -
e ustomer [some head specs new to +3.0 have been
|TH|251 | |Prugressive Racing ﬂ esfimated) B Engine dimensions
Iso in mm
Intake Exhaust also
Layout |1 walwe & 1 port
Yalve Diameter. mm Yalve Diameter, mm

Stem Diameter, mm
Throat Diameter, mm .47

Avg Seat Angle, deg

Awg Seat Angle,

Port Shape  |FRectangular

Port Yolume, ccs

Awg Port Width, mm 3.81

Awg Port Height, mm
Port Length, mm

Helg ] )
Murnber of intake valves and ports per cylinder,

uzually 1 valve and 1 port. Click on arrow to pick
fram list. p 33

127.0

Stem Diameter, mm

Throat Diameter,

mm .56

deg

Port Shape

Awg Port Width,

Port Length, mm

Cylinder Numbering
Mumber of Cylinders to Test

Starting # |4 -

Cyl # Preview

Rectangular

Port Yolume, ccs

Awg Port Height,

6.92
0.64

=] || o o
@ B &3 Gll=( S
k] [=r]
'h-h

L4 Lf | |3

e

Step Size |2 -

[1.3.5.7
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p Perf Trends Readings: Int #1 E9>

Close  Record (F1)  Port Yelocity WeES0EN Help
Set Test Pres. Freeze
Continuous Update
11
i 2 E 1USB Switch [N
BEZ Foot Switch
il HandFoot Switch Disabled
. Data Point ReZero Swirli Tumble
Re-Zero Pressure Readings
Eliminate Re-Zero Correction
1 SuperFlow FlowCom Features ¥
Walve Opener ¥
Swirl Mator Controller +
v Gauges On
G CFf
31 2 E Troubleshooking auges
Use Default Settings
w Use User Defined Settings
Port Velocity User Def

Figure A43-B Bar Gauges for Selected Readings.

Gauge Options

This option lets program pick
the scales for the gauges.

Test Pressure Gauge Settings
Flows Pressure Gauge Settings
Flow Gauge Settings

Port: Welocity Gauge Settings
Lift Gauge Settings

LD@efaults to All Gauge Settings

Bar gauge with real time updates.
This one shown in red because
reading went above user defined
limit of 29.5. See screen to right for
setting scales and limits.

Part Trende Readings: ot #1 ke
Chnss Reword [F1] Port Uekriby  Gplions Help

Rarge

Int4 -

Flow Feading

80.b %

Sat Test Pres. Aot Test Pres.
28 " 29.79 "

Data Point Walve Lift
ERN - |:300

Par Velogity Barometer

248.b 29

Corr, CFh Flow

230.2

~———

Choose options to change the
settings for each particular gauge,
the high and low value of the bar
graph, and any limits to be flagged
out in either red or yellow color
(warnings or cautions).

Click this and program will
generate “reasonable” scales
for the gauges. This is useful
when first turning on “Use User
Defined Settings” because
these will all be blank.

= [t Test Pres. Gauge

Gauge Sellings
Gauge Starts At

Bauge Slops At
Chamge Color at Limitz? Yes -

Warn if Above thiz Level
Wain if Below thiz Level

Hotes:

Chooss Ihe slaiting and ending values fof the
gauge. IF you enter 50 for "Stake At and 30 fon
‘Stops Al the gauge wil show vakses from S0 ko
S0, 1§ wows sl Safarn il Above thiz Level to 85,
traty the gauge will bum BED f the number goes
above 85,

Cancel | Pnnt
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=, Graph Options

Graph Specs

Correct to Mew Test Pressure w -

Mew Int Test Pres. “water
Al Cplinders -

Intake -

which Cylinders

Port to Graph

Horizontal X Axiz ||t inches -

O

Motes:

Select the options you want for this graph. Some
options may be disabled [graped out o pou can't
change them] depending on the type of araph
wou select or other settings. Then click on the
'ake Graph' button.

Make Graph | Help | Cancel| Print |

Figure A44 Custom, User Defined Graphs

Calc Port Vel. ws Lift
Swirl ve Lift

Swirl Stab. vs Lift
Tumble vs Lift
Tumble Stab. vs Lift
Flow Coef. vs Lift

% Exh/Int »g Lift
Flow Stab. vs Lift

‘Pick from List' Details

Comect to a 2nd Test Pres.

Flow Area vs Crank Deg
¥alve Area vs Crank Deg
¥alve Lift vs Crank Deg

[v~Pick from List Eelow
Comr. CFM vs Lift
Calc Valve Vel vs Lift

Check here to get these Custom Options

Choose what data you want graphed.

¥

If you choose data types
which are graphed vs
different parameters (like
in this case lift and crank
degrees) a warning is
given here and only one
data type will be graphed.

Piston Depth from TDC vs Crank Deg
Mass Flgw. Ib/min vs Lift

STP Mags Flow, Ib/min vs Lift
Maszs Flpw, gm/sec vs Lift

S5TP M gss Flow. gm/zec vz Lift
Aux. Vel ft/min vs Lift v

2 different types of 'vs' X data chosen

‘Pick from List' Details
Comect to a 2nd Test Pres.

. K}

&, Port Flow Analyzer v3.5B [ typical sf1020/w velocity ]
Back File Format View Graph Type Add Test History Log  Mulitple Tests  Help

B9

275.0
250.0
225.0
200.0
176.0
1a0.0
1250
100.0

750 L /

a0.0

S Sy

[ typical 51020 wvelocity
Cyl 1Int Corr. CFM

Cyl 3 Int Calc Valve Vel.
Cyl 5 Int Corr. CFM
....... Cyl 7 Int Corr. CFM
Cyl 7 Int Calc Valve Vel.

Graphs of Intake Corr. CFM and
Calc. Valve Vel. corrected to 28”
water for all intake ports.

P
'
'
'
'
'
'
---------- 1

100 150 .200 .250

450 .a00 550 600 walve Lift
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w. Graph Options
Graph Specs

jﬂﬂﬂL

Which Cylinders

[
Which Cylinder(s)

Port to Graph

%

|Intake and E:-:haLﬁl j

Horizontal X Axis |%
Which Ports

OIS

Select the ophions you want for thiz graph. Some
optionzs may be dizabled [graved out 20 pou can't
change them] depending on the type of graph
wou zelect or other gettings. Then click on the
‘tlake Graph' button.

Make Graph ‘ Help| Eancel| Print |

Figure A45 Custom, User Defined Graphs

v

Check here to get these Custom Options

ick from List Below |
S

Corr. CFM ws Lift s
Calc Yalve Vel. ve Lilt

Calc Port ¥el. ws Lift

Swirl vz Lift

Swirl Stab. ws Lift

Tumble s Lift

Tumble Stab. vz Lift

Flow Coel. vz Lift
% Exh{Int vs Lift
Flow Stab. vz Lift
Flow Area v= Crank Deg

Yalve Area vz Crank Deg
Yalve Lift v& Crank Deg b

'Pick from List' Details

& Port Flow Analyzer ¥3.58 [ typical sf1020 w velocity ]
Back File Format View Graph Type Add Test History Log  Mulitple Tests  Help

Pick your graph data
types

[z [elis ] [e]= ] o] pefo]a]e]rveds: s
Int & Exh Flow Area vs Crank Deg V typical sF020 wvelority ———
e — — — ™ Flow Area=264
Flow Area=201
Valve Area=328
1 S S S S S S S T S S S S \Valve Lift=19.86
2.000
1.600
1.000
500
oo

60

120 180 240 300 360 420

480

540

600

BEBQ

Crank Deg
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= Graph Options
Graph Specs

Comrect to New Test Pressure |vo: -

Mew Int Test Pres. “water
Al Cylinders bl

L

which Cylinders

|

Port to Graph =
Horizontal X Axis ’m

i

Motes:

Select the options you want for this graph. Some
options may be disabled [graved out 20 vou can't
change them) depending on the type of araph

Figure A46 Custom Graph at 2 Test Pressures

|v Pick from List Below

Comr. CFM vs Lift
Calc Yalve Yel. vs Lift
Calc Port Vel. vs Lift
Swirl vs Lift

Swirl Stab. vs Lift
Tumble vz Lift

Tumble Stab. vs Lift
Flow Coef. vs Lift

% Exh/lnt s Lift

Flow Stab. vs Lift

Flow Area vs Crank Deg
Valve Area vs Crank Deg
¥alve Lift vs Crank Deg

‘Pick from List' Details
Correct to a 2nd Test Pres.

2nd New Int Test Pres, “water

Choose Corr. CFM vs Lift ONLY. Note,
correcting to 2 test pressures only works
for this data type.

Set this to Yes.

Select the Second Test Pressure you
want the data corrected to. Note: The
First Test Pressure is set as “New Int Test
Pres, “water” on the left side.

you select or other settings. Then click on the
‘Make Graph' button.

Make Graph | Help | Cance|| Plinl|

. Port Flow Analyzer v3.5B [ typical sf1020 w velocity ]
Back File Format VWiew GraphType Add Test  History Log  Single Test  Help

= [l ] [el>]a]w] [pelo] ] ]rurvien]se scod

260.0

240.0

2200

200.0

180.0

160.0

140.0

1200

100.0

80.0

B0.0

40.0

typical sf1020 wvelocity

Cyl 1 Int Corr. CFM ( 28")
Cyl 3 Int Corr. CFM (10")
Cyl 5 Int Corr. CFM ( 28")

Cyl 7 Int Corr. CFM ( 28")
Cyl 7 Int Corr. CFM (10

200
100 150 .200

.250 300 .3a0

400 450 .400 450 600 Valve Lift
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Figure A47 Custom Port Velocity Graphs

= Graph Options
Graph Specs

Port to Graph

mDDJL

Intake A

)

Pick Port Velocity

change them) depending on the type of graph
you zelect or ather settings. Then click on the
‘M ake Graph' button.

&| = Graph Options

Graph Specs

v Pick from List Below

Flow Stab. ws Lift

Flow Area vs Crank Deg

Valve Area vz Crank Deg

Valve Lift vs Crank Deg

Dverlap Flow Area vs Crank Deg
Dverlap ¥alve Area vs Crank Deg
Dverlap Valve Lift vs Crank Deg

>

Al

Psuedo Flow Vel. v Craj
Psuedo Flow mach # v¢/Crank Deg @ RPM
Piston Vel., it/min vs (fank Deg @ RPH

Piston Vel.. [t/sec vg/Crank Deg & RPM

Piston Accel. Gs vsfrank Deg @ RPW b

Port to Graph Intake

‘Pick from List' Details

Notes:
Select the ootions vou want for this araph, Some

Pick Lift or Cylinder
for graphing, which

Port Velocity Map Options
Type  [Side Yiew. one lift

J

and cylinders to graph

Pick View and what lifts

Lift for G Ppeht View_ all data
—Front View. one lift

ever needed

X

v Pick from List Below

Flow Stab. vs Lift

Flow Area vz Crank Deg

WYalve Area vz Crank Deg

Walve Lift v¢ Crank Deg

Overlap Flow Area vs Crank Deg
Overlap Valve Area ve Crank Deg
Overlap Valve Lift vs Crank Deg

Psuedo Flow Vel. vs Crank Deg & RPM
Psuedo Flow mach # vs Crank Deg & RPM
Piston Yel_, ft/min vs Crank Deg @& RPM
Piston Yel., ft/sec vs Crank Deg & RPM
Piston Accel, Gs vs Crank Deg @ RPM

>

<

'Pick from List' Details

ide View. one cylinder

Port Yelocity Map Options \

Type  |Side View. one lift
Lift For Graphing

J [

i |

& Port Flow Analyzer ¥3.5B [ typical sf1020 w velocity ]

Back File GraphType Mulitpls Tests Help

| Ful Wigw " Sets ‘331?5'\

It #1.100" Lift (4]

Int #1.100" Lift (B]

Int #1.100" Lift [C]

Int #3 100" Lift [4)

Int #3 100" Lift (8]

Int #2.100" Lift [C)

It H5.100" Lift (4) IntﬁT_mU”m\ Int Port Velocity
The breakdown of
foed the scales for
various port
—_— Test Time/Date: velocities can be
4.08 prn set here. This was
0B FTIZ001 . ;
true in versions
prior to V3.5B.
Tested: 28"
Int #5 100" Lift [B] Int #7 100" Lift [B]
Corr to: 28.0"
# Intvalves: 1
Yalve Dia; 2.02"
Part Dia: 1.331"

Int #5 100" Lift [C] Int #7 100" Lift [C)

The color choices here can be set in
Preferences. This was true in
versions prior to V3.5B.

Fiisec

0.0

150

300

450

60.0

6.0

90.0

1060
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Figure A48 Smaller Test Piece Picture in Portrait Mode Printer Orientation

& Printed Graph Comments @

1 Graph Data Sets [comments available for each Data Set)

Graph Title [typical sf1020 w velocity | Test Comment

Test Summary

Test Summaries are created by th Choose to include Test
= gl Click here for e s e Piece Picture in printout
& Port Flow Anvilyzer v3.! screen to right. This They'can not be changed iw -

Back Rl feature is also listed i E

under Format.

Include on Graph
[0 Test Summaries
[0 Test Comments
. [0 Graph Comment

_ 1 You can choose to make the
td Titles picture smaller, which can
Alt. Titles

See Titles give you more room on a

Windows Print Options Data Table :
. Test Piece Piftyfe prlnted page.
Email 256 Colar Graph Make Picture Smaller
Email 16 Color Graph
l . Graph Height, % 100 ~
Exit
; ; ; 0K Help | Z
nnn l --------- o e -
Picture Smaller. This only applies
to Portrait page orientation.
/ Landscape always does this.
e e ool SHo3h w ety 3o here Sas Praereness " 058 pm 0 813 # Poox Pgo  [otevidowiass | rownnscmmomecn oo e
& Calculated Test Results Performance Trends (C)2009  Page: 1 n- Bons ghloss  Calcuited Test Resuits Performance Trends (C) 2008 Page: 1
typical 571020 w velocity
Cyl 1 Int Comr. CFM
Cyl 3 Exh Corr. CFM
o
| |CYi 7 Int Com. CFM
I |Cyl 7 Exh Comr. CFM
Smaller NOT e — :
. Cyi 1 Int Com. CFM
selected, picture y

is larger.

CFM

i 7 Int Corr. CFM
Cyi 7 Exh Com. CFM

/
e

IV/ ¢

4
xo - Test Summary and Comments for:  typical sF1020 w velocity
] = = = ] = L - = = = Lift 100 200 300 400 500 600
Cyl 1 Int Corr. CFM 647 1298 1845 2263 2482 2537
Cyl 3 Int Corr. CFM 685 1375 1841 2198 2418 2488
Cyl 5 Int Corr. CFM 66.9 1311 1818 2160 2400 2484
Cyl 7 Int Corr. CFM 700 13569 1857 2179 2436 2553
Cyl 1 Exh Corr. CFM 518 1049 1379 1586 1731 1818
Cyl 3 Exh Corr. CFM 533 1063 1389 1667 1796 1856
Cyl 5 Exh Comr. CFM 50.8 1061 1379 1595 1750 1818
Cyl 7 Exh Corr. CFM 521 1069 1393 1615 1763 1858
No room on
this page for
Data Table.
Room for Data Table

on a single sheet.
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Email 256 Color Graph
Email 16 Color Graph

Figure A49 Smaller Graph Fits All Results on 1 Printed Sheet

m. Printed Graph Comments @

1 Graph Data Sets [comments available for each Data Set)

Graph Title [typical sf1020 w velocity| Test Comment

Test Summary ~
Test Summaries are created by the
—_— program and include valve and port
Ao o sizes, test imes and dates, etc.
& Port Flow Analyzern v3.5B8 [ typical sf1020 They can not be changed by the
Back M§lEW Format Wiew Graph Tvpe Add Test  Hist USEr. I
add Test ta Graph HU
Include on Graph . Graph Comment [1 comment on araph)
. . N Titles to Use
Print Color {solid lines) [ Test Summaries & : '\
Print Black & White (dashed lines) [ Test Comments [: ilt:l I!::es
Edit Printed Comments and Data Oukput | [ Graph Comment - 1tes
H 0,
Windows Print Cptions Data Table _See Titles | Choose a % to reduce the

Test Piece Picture
[ Make Picture Smaller

height of the printed graph.

This option works in both

B e it

: asphiieinhEEE 85~ ~ Portrait and Landscape
Bt : : , 0K Help | printer orientations.
T S I S
ﬁﬁ’mm Port Flow Analyzer v35B ~ Your name / company name can  This Graph Printed:
Eng: typical sf1020 w velocity  go here. See Preferences. 8:53 pm 06-26-13
W&&‘“ Calculated Test Results Performance Trends (C) 2009 Page: 1
——7— Printed graphs no longer have a
border on the left and right sides
around the graph. This border
= 5 D B i B A B A B ey often had a slight “jog” in it
' depending on printer, screen
— resolution, etc. Now without a
orrmom ey border, there is no “jog”.

¥ F--—--

Y —

The graph can be printed to
include the Data Table even
though the Test Piece picture is

Test Summary and Comments for: typical sf1020 w velocity

Lift 100 200 300 400 500 600
Cyl 1 Int Corr. CFM 647 1298 1845 2253 2482 2537
Cyl 3 Int Corr. CFM 685 1375 1841 2198 2418 2488
Cyl 5 Int Corr. CFM 66.9 1311 1818 216.0 2400 2484
Cyl 7 Int Corr. CFM 700 1359 1857 2179 2436 2553
Cyl 1 Exh Corr. CFM 518 1049 1379 1586 1731 1818
Cyl 3 Exh Corr. CFM 533 1053 1389 1657 1796 1856
Cyl 5 Exh Corr. CFM 508 1051 1379 1595 1750 1818
Cyl 7 Exh Corr. CFM 521 1069 1393 1615 1763 1858

printed large.
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Figure A50 New Graph Features: Line Thickness and Larger Legends

| i Port Flow Analyzer v3.58 [ typical'sf1020 w velocity

= Part Flow Analyzer v3.50 [ typical s11020 w welocity |
Bk Fie IR Yiew Graph Type AddTest Hstorylog Sogle Test Help Back File NEINER View Graph Type Add Test HistoryLog Single Test  Help

IE. B SOy Groph Formad .n "+ ] nnlmma 1 l. B Save/Open/Edit Graph Format
Dk To Graph (grah bype) | Data Ta Graph (grach type)
wihich Cylnders to Graph (graph type)

which Cylinders to Graph {graph type)
Test Pressure to Use (qraph typs)

Test Presume ko s (graph ) Mvs Lift Corrto: 2¢
Which Teests bu Gragh [ oy} f T

Coreee e

vs Lift Corrt

Which Tests t0 Graph (HStory 90)  eeecmnneemmmmmceeomqmnnnens

Edit Titles L egend Line Thickress  » IERUSTTES Line Style >
Edit Printed Commerts and Data Output Thin Phus' Edit TitlesiLegend
Arva Graph
Grkd Strle ¥ v Thak Edit Printed Comments and Data Output
Bar Graph
Back Coler L T Theker Grid style '
e Grach
foes 4 : Thichot Back Cal r
Legens torzgh ine i y 30 Tape Graph . ack Colar i
. b wase 30 Area Graph H fes b frrmmmememosesoesesdesesoes
40 Optons | Legend {graph fin
T

Cyl 1 Int Calc Valve Vel.

typical sf1020 wvelocity ————— t, 28.0" Exh more\/
Cyl 1 Int Corr. CFM pcal 020 welogly ———————— T - i |Cyl 1 Exh Calc Valve \7§|.—‘

Cyl 1 Exh Corr. GFM | e
Cyl 3 Int Corr. CFM
4l 3 Exh Corr, CFM Cyl 1 Int Corr. CFM

Cyl 5Int Corr. CFM ——""- Cyl 1 Exh Corr. CFM
Cyl Tnt Corr. CFM T
Cyl 7 Exth Corr. CFM Cyl 3 Exh Corr. CFM
g | i |Cyl5 Int Corr. CFM

Cyl 3 Exh Corr. CFM

Cyl 3 Exh Cale Valve Vel.
Cyl 5 Int Corr. CFM

Cyl 5 Int Calc Valve Vel.
Cyl 5 Exh Corr. CFM

Cyl 5 Exh Calc Valve Vel.
Cyl 7 Int Corr. CFM

Cyl 7 Int Cale Valve Vel.
Cyl 7 Exh Corr. CFM

’ i Cyl 7 Int Corr. CFM
=l wwe=="  Cy| 7 Exh Corr. CFM

black box ii on sf600
Cyl 1 Int Corr. CFM
Cyl 1 Int Calc Valve Vel.

1 1 § | |Cyl 1 Exh Calc Valve Vel.
: : : i |Cyl3 Int Corr. CFM

Cyl 3 Int Calc Valve Vel.

Cyl 3 Exh Corr. CFM

Cyl 3 Exh Cale Valve Vel.
: : 3 ; : i |Cyl5 Int Corr. CFM

S B i e beomassissntnottaences i |Cyl 5 Int Calc Valve Vel.
; : : : : i |Cyl 5 Exh Corr. CFM

Cyl 5 Exh Calc Valve Vel.

_— 700 C\(J I7’ ,_rfllt Calc Valve V{imete/]
Cyr't°Exh Corr. CFM

530 600 valve Lift 550 500 Valve Lift

If the legend is too large to
fit on the screen, “more”
buttons appear at top and
or bottom. You can click on
these buttons to scroll
through the labels.
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& Engine Specs [ CHEVY-97.L51 ]

Back {ok)

Cam Specs

File  Help

General Cam Specs

Figure A51 More Example Cams for Engine Specs Screen

Catagories [groups] of
Performance Trends" Examples

Exhaust

Intake

Type £y Stock 97 L51 S6 Chevy

Centerline. deg

Duration @ 050 *

Lift for
Lifter [|E

ecs in this Menu

tock 37 L51 S8 Chevy

Open & 050 "
Cloze @ 050 ™
Maz Lobe Lift,

Clc

Rocker Arm Ratio

Total Cam Advance

General Engine Spec:

Buick - Other Engines
Cadillac

Small Block Chevy
Big Block Chevy
Chewy 4 Cyl

Chev

Other Chevy ¥-8s
Chevy Corvair

Chevy Gen Il LS V-8
Comp Cams All Mopar
Crane All Hopar

Inline 6 Cyl

Uze Catagory

Cancel

Tip: Click on a catagor
highlight it, thet click
button, or just Double

you change zome of the Example specs. p 47

Gross Valve Lift. in Bore.in 3.9 alioke3in
Use Cam File Mo | [Mo = i Cyl B /| CR  [cd [0
| |—| Connecting Agd Length. in 6.098
I Culn[3460 4 CCs [RE702 | Chamber CCs[788 |
ChOOSG P|Ck : " Engine © t |
select to either Stock 97 LS51 U blcol Ol
an Example  }ioFickan oc
picked Example Choose a Category of
ear here unless

Cam from a much larger
list than in earlier versions.

atagories are group
lez, like a group of Chevy heads,
dual examples. ]

it either section to
the 'Usze Catagony'
lick. on the catagory

=

= Examples E

Chewy V-6 Cams Rated Lift ‘Lifler Profile alve Train Center Line Dur Labe Lift W aly
Stock CHEVROLET 73-84 V6 231 cid Al w/2BC even fire eng. 050 MHydFIt P+Ra prd 104 181 .23 na
[exh) 110 194 .25k na
Stock CHEVROLET 78-83E 231 cid &l w/4BC turbo even fire eng 080 MHypdFIE P+Ra, prd 104 18 et ha
[exh) 110 194 . 256 na
Stock CHEVMROLET 85-87 W6 231 cid &l w/2BC Export & Canada 050 MHydFlt P+Ra prd 104 181 .23 na
[exh) 110 194 . 256 na
Crower 03340 Chewvy 262 90° WE [4.3L) .050 MHydFIt P+R&, imp 110 182, .257 na
[exh) 118 190 .28 na
Croveer 03140 Chev 200 223 30° VE [3.8L) 050 MHydFIt P+Ré& imp 110 182 .27 na
[exh) 118 190. .258 na
Crower 03040 Chev 173 B0° [2.81] 189 (31L) VE 050 MHydFlt P+R& imp 110 182, .257 na
[esh) 113 192 .28 na
Stock CHEVROLET LG 63-89 292/4.8-T 292 cid A11 050 MHydFIt P+Ra, prd 113 188 .27 na
[exh) 110 188 .27 na
CompCam 246-HR10 GM 3800/3.8 %6 1936-PRESENT 050 MHydR I P+Ra& imp 110 191 X} na
[exh) 110 201 i na
CompCam 240H Chewy 2.8/3.1/3.4L -6 1980-95 050 AHydFl P+R& imp 104. 132 .26 na
() 112, 200 .26 na
CompCam 240H CHEVROLET 2.8L 3.1L 3.4L %/-6 1980-1395 050 AHydFl P+R& imp 104. 1532 .26 na
[exh) 112 200 .26 na
Carmam 2ANH CHEWSY 2M.77G 4R 19721884 Ar AN MO0 EIRE BACE n=n ALuART PLPA e 1na 1a7 b= na
= |
Abreviations: BIR=Blue Racer CC=Comp Cams Lun=Lunati Tip: Click on Example to highlight it
Ms=tdatarsports Comp Cams Grinds: then click on 'Pick' or 'Delete’ button. 2 ‘ Print
DEH=DwelEnergy #RA<E=Extreme-Energy Mx=Mitrous-HP Drouble click to pick Example in 1 step.

Pick the particular cam from a
large list of cams, almost double
from what was in earlier versions.
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Figure A52 Motor Controller to Control Test Pressure

Controlled AC
power to bench \

AC power in

Parl Trends Readings; Int #1 F%=
Closn  Fencord (F1) [EEEEEN Heln

SetTe! o ctTest Pres. Ranae
sanglbe |
| 2 E fm\d!mehh[-ub-ed ? 9 9 n Int 3 |

alve Lift Flow Reading 2

[l Temooraiy Power Down
Turm O From rfwalﬁl“o-e—lm "

Turn Motor Controler On
w Tuan Mober Centsober 01

| tomiadynt CortrciosSete Forr CFM Flow

Turw Controdier Cubput

29 /12b7.9

Mo?or controller Control lines from special
options. Current Black Box I
design only works
with special Black
Box lls.
Figure A53 USB Recording Switch
| Perf Trends Ris: Int #1 F9= I Hand Switch
Close  Record {F1) ReJuEnes Help FOOt SW|tCh w USB
connector
SEt TE' EontinuousUpdate "-l: \(,:votr-]Jr?eBCtor ol

HandjFoot Switch Disabled

v Enable Switch {currently USE)
vl
FlowCom Switch Type 3 C
ReZero Swirl{ Tumble r

D ﬂtﬂ P Rz.af.Zero Pressure Readinqs E

Eliminate Re-Zero Correction

SupetFlow FlowCom Features  » '
1 ‘Walve Opener »
-
Mator Controller 3

Troubleshooting

uwmmm—‘ﬂ |

B:e

Under Options, click on USB Switch to see options.

First, click on Set USB Switch Com Port and set that to one of the available Com Ports shown
by the program when you click on this.

Then click on Use USB Switch to tell program to look for this switch input for recording data.
F1 keystroke will still work also.
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Figure A54 New Bench Type: Hot Wire Anemometer

s Flow Bench Specs
Back (ok)  File

General Bench Specs

Calibrate Walve Opener  Help

Last Updated

Choose Custom Bench Type

TimefDate |f5!2?!2l]13 7-49 am |

Type |Eust0m Bench [orifices, LFE. hot wire]/j

Usze Temperature Comrection Ma - Flow Rangeg

nter Ranges for your bench belaw

Inclined Flow M anometer Exhaust

Intake

Full Scale Reading Coef. A
Flow 5cale Coef. C
Electronics EecifiD

Type |Perf0rmance Trends Black Box' j

Com Port Coml Find Cam Port
# Readings to Average

Other Data |N0ne j

See Detailz [calibrations) |

Help

Click on the down arrow button to select the type of scale used to mark the inclined manometer. Select
‘Linzar (ke a ruler)' if the scale iz linear like a standard ruler. Select 'Maon-Linear (like SF manometer]' if the
zcale iz non linear like a SuperFlow % Flow inclined manometer. Select 'Linear Senzor [like LFE]' if the
sensor produces a linear reading, like a laminar flow element. p 43

Choose Hot Wire

Enter the 3" order coefficients for a curve
of flow vs voltage. Most likely you will have
to obtain this from Performance Trends
after you run a calibration on your bench.

Figure A55 Main Screen: No Range Column for Certain Benches and Logo Picture

E Port Flow Analyzer ¥3.58 Performance Trends [ typical sf1020 w velocity |

Int#l s wwa 1 cog3 | Int#5
Company Logo shown

Test & Head Condit .
on Main Screen

[ 202" Yalve |ﬁ ord |

Products heads
4.03" Bore Adapter

Incluc!es examples of Port
28" Test Pres. Leakage D elocity data and
Test Operator  |Mark

Test Piece picture file for
Head Porter Wersion

Qf@g@

File Edit Graph Report Test Options Head Flow Bench  Engine  Preferences Help  FlowCom(FS)

Exh #5 | Int#7 |

Test Piece Picture

Turn PFicture OFf
d Print Picture

Exh #7

Cpen Mew Picture File

]

o

Test Data

Paint [Lift" [Test |Flow |CFM [Stblty [Swil el #1[vel #2]vel #3vel i i —
Fres " [vols % AR gl'tﬁk 0? File tions - .

1 2782 01 202 24 54 735 785 704 72| outtonioroptions :

2 |200 2795 404 404 28 4781 1134 1051 s26 soq for the Test ;

3 |30 2794 574 575 80 1972 1633 1634 1832 188] Pjece picture. |

4 |400 2784 01 702 G0 2435 1605 1835 1658 270

5 |500 W72 72 773 100 2617 2556 199.4 2812 208.2 1755 2295 Z

B |600 805 a1 790 .86 3105 2387 3231 2845 160.8 1896 2796 1

7

8

3

10

1 :

12 No Range column for this

]i Hot Wire type of bench.

15

16
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2 Blade, 191
3D-Graphs, 174

accuracy, 3, 18, 20, 59, 71, 112, 122, 145, 146, 151, 152

Accuracy, 6, 145

accurate, 12, 18, 20, 23, 28, 34, 41, 60, 67, 70, 75, 78, 112,
117,130, 139, 145, 146, 147, 151, 152, 153, 162, 163,
176

accurately, 33, 34, 41, 117, 120, 123, 146, 150, 151, 153,
191

Actual Valve Lash, 46

Adjust, 117, 163

Adobe, 173, 174

Air Flow, 73

Alternate Folder, 173

Anemometer, 152, 190

Area, 28, 40, 68, 69, 70, 75, 77, 78,94, 173

Ascii File, 5, 1, 63, 83, 174

Assumptions, 6, 3, 12, 33, 46, 47, 48, 66, 72, 74, 75, 78,
118, 129, 145, 173, 187

Automatic Valve Opener, 175, 190

Avg Port Dia, 34, 70, 75, 140

Avg Port Diameter, 34, 70

Avg Port Height, 34, 70

Avg Port Width, 34

back up, 12, 155, 157, 158

Backup, 155, 157, 158, 173

Barometer, 1, 18, 19, 30, 62, 122, 176

Barometric Pressure, 18, 19, 30

Baseline, 21, 35, 56

Basic Version, 2, 5, 22, 33, 67, 87, 129, 166, 173, 174, 175,
176
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155, 161, 162, 175, 176, 190
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Bore, 14, 29, 49, 51, 52

Bore Adapter, 14, 29

Bottom Cutter #, 39

calibrate, 43, 120, 148, 149, 160, 162, 175

Calibrate Range, 175

calibration, 14, 57, 61, 113, 119, 120, 149, 150, 152, 153,
162, 163, 165, 175, 191

cam, 1, 3, 27, 38, 45, 46, 47, 48, 49, 53, 70, 71, 76, 77, 78,
94,130, 135, 136, 137, 139, 140, 141, 142, 143, 146,
166, 171, 176, 190
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Cam Advance, 48, 176
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CFM Flow, 17, 30, 44, 57, 62, 147
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Chamber CCs in Head, 52

clearance vol, 49, 52,77, 79

Clearance Volume, 49, 52, 79

coefficient, 70, 94

Coil Bind Height, 38, 39

color, 1, 95,174

Color, 1, 95, 166, 173, 174

Com Port, 43, 165, 175, 190

Comment, 98, 122

Company Logo, 173, 191

Compare Heads, 80, 167

compression, 8, 45,49, 52, 78, 139, 143

Compression Ratio, 8, 45, 49, 51, 52, 78, 79, 143

Controller, motor, 171, 190

Convert to Columns, 83

copy, 2, 5,22, 26, 41, 56, 102, 103, 117, 119, 129, 155,
157, 165, 166, 173

Correct to New Test Pres, 64, 86, 87, 133

correction, 14, 17, 28, 57, 64, 71, 72, 86, 117, 125, 126,
140, 152, 153, 175

CrCFM, 71, 80, 81, 129, 130, 132, 167

Current Test, 9, 57, 87, 108, 111, 130, 134, 135

Cursor, 89, 91

curtain, 67, 68

Curtain, 69

custom, 1, 12, 16, 42, 44, 145, 147, 149, 159, 175, 176, 189

Custom Graphs, 189

customer, 15, 36, 139, 143

Customer, 1, 9, 28, 36, 105, 106, 121

Cyl-Cyl Comparison, 66, 132, 166, 167, 174

Cylinder Numbering, 35

Data, 5, 6, 7, 8, 12, 13, 15, 16, 20, 21, 26, 31, 35, 36, 55,
56,57, 59, 60, 62, 63, 65, 66, 67,72, 78, 81, 83, 86, 89,
94,101, 112, 113, 116, 117, 118, 122, 123, 124, 126,
127, 129, 149, 150, 155, 157, 162, 166, 167, 169, 173,
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date, 14, 44, 56, 80, 114, 123, 155, 157, 190

Default Floppy Disk Drive, 26

Default Floppy/CD, 174

delete, 36, 102, 107, 165

Demo, 2, 5,7, 22

Depth, 167

Designed Valve Lash, 46, 48
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Dew Point, 19, 30

Diameter, 27, 29, 34, 114, 149, 152
Difference Column, 174

Disk, 26, 157

Display, 173, 174

DOS, 9, 16, 28, 48, 102, 104
Duration, 46, 47, 48, 76, 136, 143
Duration @ .050, 47, 76

Edit, 16, 21, 56, 87, 89, 92, 108, 165, 173, 174, 190

Edit (copy/swap/erase ports), 21
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160, 161, 162
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EZ Start Wizard, 4, 56, 111, 173

Face Width, 37
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Filter, 5, 1, 15, 27, 37, 105, 166, 173, 190
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Floppy Drive, 21, 157
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137, 140, 167, 189, 190

Flow Coef, 2, 28, 68, 69, 70, 86, 94, 129, 130, 167

Flow Pres, 12, 16, 17, 57, 116, 117, 127, 145, 148, 149,
151, 165,175

Flow Temp, 17, 57, 62, 145, 165
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FlwArea, 69, 70, 129
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Folders, 2, 4, 7,9, 21, 25, 26, 28, 36, 56, 80, 83, 103, 104,
106, 107, 114, 119, 122, 129, 134, 139, 155, 157, 158,
165,173, 187

Foot Switch, 175

Format, Open/Save/Edit, 174

Free Height, 38

Fuel Flow, 74

Full Scale Reading, 42, 43, 148
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Gasket Thickness, 51, 52

Gauge, 75, 189

Graph, 1, 7, 10, 15, 16, 20, 22, 26, 27, 28, 56, 60, 66, 68,
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Graph Dot Matrix Printer Adjustment, 28

Graph line thickness, 27, 190

Graph Type, 7, 86, 133, 135, 136

Graphics, 173

Graphs, 5, 85, 87, 88, 89, 95, 133, 135, 136, 139, 167, 174,
189, 190

Grid, 166

Gross Valve Lift, 47, 53

Head #, 36, 56, 108, 114, 121, 122, 165, 166

Head Comments, 35, 36

Head Details, 5, 23, 36, 37, 55,97, 98, 112, 121, 155, 166,
173,174

Head Porter, 85, 95, 132, 189, 190, 191
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117, 120, 121, 155, 166, 174
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Height, 34, 37, 52, 75, 121, 173

Help, 2, 3, 5,7, 8, 15, 23, 36, 43, 51, 55, 61, 113, 165, 175,
187, 189

History Log, 5, 1, 20, 27, 63, 88, 102, 107, 108, 134, 174

horsepower, 1, 3, 12, 139

Hot Wire, 190, 191

HP, 48, 70, 72, 73, 74, 76, 77, 139, 140, 143, 176

Ht, 40

Hub, 6, 187

Humidity, 1, 19, 30

Import, 1, 63, 165, 174

Inclined Flow Manometer, 16, 17,42, 148
Include a Zero Lift (.000) Point ?, 31
Include Averages, 174

Include Text, 83

Install, 22, 36, 89, 171, 173

Installed Height, 37, 38, 39

Intake Adapter, 29

JKM, 166, 175, 191
jpg, 173
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L/D, 16, 31, 56, 67, 70, 71, 80, 81, 86, 98, 116, 122, 129,
130, 165, 166, 167, 173

Landscape, 108, 189, 190

lash, 45, 46, 47, 48, 78, 94

Lash, 45, 46, 47, 48

Layout, 15, 74, 75
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123, 126, 128, 151, 191

legend, 89, 92, 108, 137, 190

Length, 27, 34, 37, 74, 121

LFE, 191
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133, 136, 165, 167, 173

Lift for Rating Events, 46, 48

lifter, 48

Lifter, 46, 48, 77

Lifter (profile) Type, 46, 48

Line thickness, 27, 190

Linear Scale (like a ruler), 43, 148

Lobe Area, 76, 78

Lobe Center, 76

lobe centerline, 143

Lobe Separation, 49, 77

Lock Groove, 37

Locks, 39

Logo, Company (picture), 173, 174
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112, 117, 147, 148, 149, 150, 151, 153, 162, 163, 176

Margin Width, 38

Mass air flow sensor, 190

Mass Flow, 166, 167, 191

Master Bench Specs, 41, 112, 113, 120

Material, 40

Max Lobe Lift, 46, 47, 48, 53

Max Setting, 31

Max Tappet Lift, 51

Max Valve Lift, 38, 39

Metric, 166, 176

Motor controller, 171, 190
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Port Flow Analyzer

Appendicies

New Exh Test Pres, 64, 67, 86, 87

New Int Test Pres, 64, 67, 86

New Test, 5, 14, 20, 55, 56, 57,67, 111, 112, 113, 114,
119, 120, 121, 122, 123, 125, 166

Number of Cylinders to Test, 21, 56

Number of Rows of Data, 29

Offset, 162, 163

Open, 7,9, 20, 21, 26, 35, 37, 55, 57, 101, 102, 105, 106,
107,117, 119, 124, 125, 129, 131, 134, 135, 136, 139,
157, 165, 166, 174

Open (from all saved tests), 9, 20, 102, 107, 119, 129, 136,
139

Open from Floppy Drive, 21

Open/Save/Edit, 174

Opener, Valve, 175, 190

Operator, 15, 56, 105, 106, 114, 122

orifice, 12, 14, 57, 123, 125, 126, 145, 147, 149, 150, 152,
153,175

Orifice Std Pres, 17

Other Calc Data, 71, 72, 167

Other Data, 43

Overlap, 77, 78, 86, 167, 190

PDF, 173, 174

performance estimate, 1, 72, 75

Performance Flo, 175

Picture, 173, 189

Picture File, 173

Picture File (test piece), 189, 191

piston, 49, 52, 70, 74, 79, 140

Piston Acceleration, 166, 167

Piston Position, 166

piston speed, 74, 140

Piston Velocity, 166, 167

Pitot, 1, 20, 34, 62, 70, 79, 86, 95, 122, 127, 128, 147, 173,
175

Pitot Tube, 70, 86, 95, 127, 128, 165, 173, 175

Port Length, 27, 34, 75

Port Shape, 34, 40

Port Vel, 15, 16, 20, 31, 60, 61, 62, 64, 70, 86, 87, 95, 119,
122, 127,173, 174, 189, 190

Port Velocity, 15, 16, 20, 60, 61, 62, 64, 86, 87, 95, 119,
122,127,128, 173, 174, 189, 190

Port Velocity Map, 86, 95, 173, 174, 190

Port Volume, 34, 75, 143

Preferences, 5, 7,9, 15, 23, 25, 26, 28, 33, 34, 56, 60, 68,
69, 70, 98, 106, 107, 108, 114, 129, 165, 166, 171, 172,
173,174,175, 176, 187, 189

Pres at Mx V LAft, 38, 39

Printed Graph Width, % of Page, 27

Printer, 5, 2, 22, 27, 36, 63, 89, 97, 98, 131, 132, 140, 173,
174

Printer Fonts, 27, 98

Printer Orientation, 22, 36, 173, 190

Pro Version, 5,6, 1,2,3,5,6,8,9, 11, 15,16, 17, 18, 19,
20,21, 22, 23, 25, 26, 27, 28, 30, 33, 34, 35, 36, 37, 45,
51, 56, 63, 64, 68, 69, 71, 72, 79, 80, 83, 86, 88, 92, 94,
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95,97,99, 102, 105, 107, 112, 121, 129, 130, 134, 135,
139, 145, 155, 165, 166, 173, 175, 176, 190
Psuedo Flow Velocity, 166, 167, 171

Range, 16, 17, 18, 19, 44, 57, 59, 60, 62, 116, 117, 118,
123, 125, 126, 149, 150, 153, 175, 191

Range #, 16, 44, 116, 118, 149, 153

Rated Test Pressure, 42

Raw Flow Data, 65, 155, 167

record, 1, 14, 18, 19, 22, 23, 29, 30, 31, 43, 55, 57, 59, 60,
70,71, 79, 120, 123, 125, 126, 127, 128, 149, 153, 159,
165, 166, 172, 173, 175, 176, 189, 190

Recording Switch, 175

registered, 3, 1,2, 5, 12, 22

Reltv Hum, 19, 30

Report Type, 64, 65, 129, 130, 140, 166, 173

Restore, 155, 158, 173

Retainers, 39

re-zero, 61

Rocker Arm, 45, 46, 47, 53, 176

Rocker Arm Ratio, 45, 46, 47, 53, 176

Rod Length, 49

RPM, 3, 18, 19, 70, 71, 72, 73, 74, 75, 76, 77, 78, 140, 143,
166

runner, 1, 34, 70, 74, 75, 76, 77, 140, 176

Runner, 74, 75

Saenz, 3, 175

Safety, 73, 143

Save, 1, 7,8, 9, 12, 20, 21, 25, 26, 35, 36, 41, 55, 56, 65,
83,101, 102, 103, 104, 107, 108, 118, 120, 122, 128,
136, 145, 166, 173, 174, 175

Save As, 21

Save to Floppy Drive, 21

Scales, 93

Screen Resolution, 173, 174

Seat Angle, 34, 68, 69, 70

Seat Cutter #, 39

Seat Inside Dia, 33

Seat Width, 39

Seated Pressure, 38

Second Lift, 31

Second Lift to Record Velocity, 31

See Details (calibrations), 43, 160

Set Test Pres, 60, 62, 171

Setup, 4, 22, 36, 89, 171, 173

SF Cal. Test Pres. Corr., 28, 60

Shape, 40

Show Std EA Exmp Comparison, 27

Single Velocity Data Point, 173

Spring Description, 38

Spring Rate, 38, 39

Stability, 1, 15, 17, 18, 19, 72

Standard Engine Analyzer Examples, 25

Stem Diameter, 33

Stem to Guide, 37

Step Size, 31, 35

Stroke, 49, 51
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Summary Graph, 15, 16, 85, 117, 133

Super Flow, 3, 6, 1, 12, 14, 17, 18, 19, 27, 28, 41, 42, 43,
44,59, 61,62, 111,113,119, 120, 123, 125, 127, 145,
147, 151, 152, 153,159, 161, 165, 172, 175, 190

Swirl, 1, 18, 30, 43, 60, 62, 64, 70, 71, 86, 87, 159, 163,
165, 166, 167, 189, 191

Switch, USB, 190

Tabs, 13, 165

Temperature, 1, 30, 145, 151, 165, 175

Test Comments, 15, 35, 55, 56, 98, 122, 191

Test Correction, 5, 14, 17, 57, 123, 124, 125, 145, 153, 175

Test Data Grid, 12, 13, 15, 16, 17, 20, 30, 31, 59, 60, 62,
65,66, 111,112,117, 118, 119, 123, 126, 128

Test Folder Name in Program, 28

Test Options, 5, 14, 16, 17, 18, 19, 20, 22, 29, 56, 59, 60,
61,62,64,70,71,79,86,97,98,101, 111, 112, 114,
115,116, 119, 121, 122, 126, 127, 155, 165, 166, 171,
189

Test Pattern, 9, 55, 122

Test Piece, 189, 191

test pres, 1, 7, 12, 16, 17, 22, 28, 29, 42, 60, 64, 67, 69, 70,
71,72, 79, 80, 86, 108, 126, 129, 149, 150, 152, 165,
166, 171,172,174, 176, 189

Test Pres, 12, 14, 16, 17, 18, 27, 29, 57, 60, 62, 64, 67, 69,
80, 86, 114, 116, 117, 123, 126, 127, 130, 145, 147, 152,
155, 165, 166, 171, 172

Test Pres. for History Mx CFM, 27

Test pressure, 1, 7, 12, 16, 17, 22, 28, 29, 42, 60, 64, 67,
69, 70, 71, 72,79, 80, 86, 108, 126, 129, 149, 150, 152,
165, 166, 171, 172, 174, 176, 189

Test Pressure, 12, 14, 16, 17, 18, 27, 29, 57, 60, 64, 67, 69,
80, 86, 114, 127, 130, 145, 147, 152, 155, 165, 166, 171

Test Pressure Set Points, 171

test temperature, 165

test time, 1, 14

thermocouple, 161

Time/Date, 44, 56, 114, 123

Top Cutter #, 39

torque, 1, 3, 48, 70, 72, 73, 78, 139, 140, 143, 165

Torque, 73, 143

Total Cam Advance, 45, 48

Tq, 72, 143, 165

Troubleshooting, 175

Tumble, 1, 19, 30, 43, 60, 62, 64, 71, 86, 87, 159, 163, 166,
167

Tumble Settings, 30

Unlocking, 2, 5, 7, 22

Unlocking Code, 2, 5, 22

Unlocking Program Options, 2, 5, 22

USB, 165, 175, 190

USB Switch, 190

Use Cam File, 47

Use Seat Angle to Calc Vlv Area, 28, 33, 34, 68, 70, 129
Use Temp Correction, 17

Use Temperature Correction, 42

User Defined, 189
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Valve Area, 2, 68, 69, 86, 94, 167

Valve Description, 14, 37

Valve Dia, 33, 56, 108, 114

Valve Diameter, 33, 56, 108, 114

Valve Length, 37

valve lift, 7, 13, 15, 16, 27, 29, 31, 46, 47, 53, 62, 67, 69,
70, 76, 77, 80, 86,94, 98, 114, 116, 117, 118, 122, 126,
127, 129, 163, 165, 166, 171, 189

Valve Opener, 175, 190

Valve Seals, 39

Valve Vel, 28, 68, 70

Valve Weight, 37

VArea, 167

velocity, 8, 20, 22, 31, 34, 64, 70, 75, 79, 86, 87, 95, 122,
128, 165, 166, 171, 173, 189

Version 3.5, 1, 28, 31, 43, 56, 57, 63, 64, 66, 81, 83, 84,
97,104,107, 111, 119, 129, 132, 135, 149, 155, 158,
173

Vlv Area, 28, 67, 69, 70, 81, 94, 129
Volume, 34, 49, 52

Volumetric Eff, 74

volumetric efficiency, 74

Wd, 40

Weather, 152, 176

Weight, 38

Wet Flow benches, 173

When Changing Head Specs Port Length, 27, 34

Which Cylinder(s), 64, 87

Width, 34, 70, 75, 121, 173

Windows, 3, 1, 2, 21, 22, 26, 27, 35, 36, 89, 102, 103, 155,
156,157, 158,173, 187, 189

Winflow, 165, 166, 173, 174

Wizard, 4

worksheet, 98
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