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PFM 5001
main features

e Separated measuring unit and computing unit

based on Smart Phone with Android OS connected by
Bluetooth with the convertor and convertor is
connected by radio with the measuring unit or router.

e Possible connection up to 10 pressure units

e Accurate pressure measuring with true differential
pressure sensor and 24 bit ADC

e Hydraulic by-pass for exact small differential
pressure

measuring

e External PT-100 thermometer

e Working with projects

® Programmable autonomous recording mode

e Main unit powered by rechargeable Li-Ion battery
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Introduction

PFM 5001 has been designed to create hydraulic bal-

ance in heating and cooling systems. It enables mea-

suring of pressure, flow and temperatures in a system.

Using differences in pressure, PFM 5001 is capable of

turning these two pressures on both sides of a valve

into flow. Flow through individual branches of the sys-

tem can be measured, creating perfect balance in the

whole system.

PFM 5001 has a number of key features, that makes it

easy to use.

Complete set of PFM 5001 consists of:

e  two separate measuring units - measuring unit for
measuring pressure, flow and temperature

e computing unit for displaying results and data
analysis

e  convertor

e  routers, max. 3 pcs — optional accessories

The main pressure unit is extremely robust, with a
sturdy frame. Inside the measuring unit is a hydraulic
part with an integrated true differential pressure
sensor for accurate digital data processing.

The flow meter automatically corrects the flow for dif-
ferent types of mediums being measured, such as an-
tifreeze liquids in cooling systems.

PFM 5001 can calculate complicated multi-branch
heating systems by simulating the hydraulic system
with balancing calculations based on two measuring in
each branch.

During balancing calculations, the PFM 5001 utilises a
sophisticated method for calculating hydraulic resis-
tances within the system. As a result, the PFM 5001
comes up with a proposal for the lowest energy loss.
This function dramatically decreases the time required
for balancing.

PFM 5001 has the advantage of high class digital tech-
nology, which enables to compensate for inaccuracies,
normally associated with pressure measurements,
such as temperature dependency and non-linearity. In
order to increase the accuracy of low pressure mea-
suring and to enable deaeration of the pressure hoses,
the main pressure unit is designed with incoming by-
pass for hydraulic zero setting.
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Introduction
(continued)

This increase the base accuracy of the measurement.

The PFM 5001 can be supplemented with an external ther-
mometer connected via a coaxial connector. The tempera-
ture of the working medium can easily be measured by in-
serting the thermometer into the measuring nipples of the
valve, were you normally insert 3 mm measuring needles.
Specifications for valve manufacturers are pre-pro-
grammed in the memory of the PFM 5001.

The autonomous measuring mode of PFM 5001 allows in-
dependent data recording based on a pre-programmed pe-
riod. The acquired data are initially saved in the measuring
unit and can subsequently be analysed in computing unit .

HEC
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PFM 5001
measuring
unit

Hydraulic zero knob

Sintered filter chuck

/

Connector for charger

C for external ther

Battéry space cover

Negative pressure input

Positive pressure input

HEC




Switching on
and off

Introduction

1. Press ON/OFF button to switch on PFM 5001. The
sensor switches off automatically 60 minutes after the
end of communication with Smart phone.

e Time (sec.)

State OK

Radio card error

|
I =
I [ow battery
- EEEEEEs
- Tt

Record

Record with sleep

HEC




Getting
started

1. Smart phone has touch-sensitive display and usually
three basic buttons:

Home - it serves for return to Smart phone main
window.

Back — it returns the current window back. While

application is running, you can return up to the phone
main window and application stops.

Menu - phone or application menu.

2. Insert SIM card to your Smart phone. Unlock SIM
card by standard procedure for mobile phones.

Make sure that you have arranged internet services to
your SIM card due to downloading about 50 MB of data
during Smart phone activation. Next amount of data
will be charged during PFM 5001 application download.

3. Create Google Account.
8 Add a Google Account

Don't have a Google Account?

Already have a Google Account?

3 ull B 09:07

4. Fill requested fields.

8 Add a Google Account

; Back ‘ | Next E

10
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Getting
started
(continued)

Installation
of PFM 5001
application

5. You have created Google
account after some standard
steps.

H L&D 10:48

Your Google Account is now
linked to this phone s

Google applications are syncing data
now.

wh’en the "syncing” icon
disappears from the status bar at the
top of your screen, the download has
finished.

About the status bar...
Whenever you receive a new message
or other notification, an icon appears
in the status bar.

Use your finger to drag down the
status bar to open the Notifications
panel, with details about all your
current notifications.

1. Enter Google Play

2. Search for PFM 5001
application.

PFM5001
Y maxthon
O uc browser
O mma maxor
O fe explorer

>

al o & s B B e el BB

3l ISl dl &6 ol il B S
4 2 B e b B Inl Im| <

123

HEC

11




Defotl

Installation
of PFM 5001
application
(continued)

3. Choose PFM 5001.

Settings

Phone  Contact:

4. Click Download.

PFM5001

SV Technics

INSTALL

oL X-

Downloads Toals Similar

Android application for PFM5001
pressure unit

READ MORE

5. Continue Accept &
download

PFM5001

¥ needs access to

|B™  Photos/Media/Files v

@  Bluetooth connection =

information

P> Google play

6. Continue Open.

<

PFM5001

SV Technics

O X~

Downloads Toals Similar

UNINSTAL

Android application for PFM5001
pressure unit

WHAT'S NEW
Add languages

12
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Installation
of PFM 5001
application
(continued)

Delivery with
Smart phone

7. PEM 5001 main menu. T

Version 1.3.0
=] Projects
(D)) Measure
()
() Proportional measure
h—
=
= Signal on routers
H Calculations
Records
< Settings

8. Return to Smart phone
Main Window by Back
button.

PFM 5001 application is installed on the Smart phone.
You need only insert SIM card to phone and set up call
and internet services.

It is necessary to create Google account if you want
later download upgrades of PFM 5001 application.

HEC
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Bluetooth
settings

1. Enter Phone set up by
Settings Button

+ Add apps and widgets
& Create folder
@ Edit page
[& Setwallpaper
Q search
[ £F Settings
F @ Help

2. Enter Wireless & networks.

0

[Connections Device itrols. General

Network connections

Wi-Fi o

% Bluetooth o

Tethering and Wi-Fi hotspot

m fata

& Data usage
@ Location

| More networks

3. Switch On Bluetooth.
Notice! Very important!
Before switch On the bluetooth
connection you have to switch
On the measuring units and
wait for initalisation for 4s
(green led diod stop blinking),
after that switch On the
convertor and again wait for
initalisation. In the last step
switch On bluetooth on your
smart phone. If you don "t do
that, you will not see (not find)
the convertor and measuring
units.

® & 3:58

Conne| Device  Conts General

Network connections

Wi-Fi o

% Bluetooth [

Tethering and Wi-Fi hotspot

Airplane mode
T llin

=
& Data usage

@ Location

== More networks

4. Continue by Scan for
devices.

o8
< {8} Bluetooth
My device

Svteck
] s

Paired devices

B M?or Conv 9988 el

B FF,M 5000 Conv 9984 5

14
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Bluetooth

settings
(continued)

5. Choose PFM 5001 convertor
pair with this device.

¢ ® &

< 8} Bluetooth

My device

Svtechnics.c

o m

Available devices

B Maxor Conv 9988

B PFM5000 Conv 9984

6. Enter password: xxxx —
last four digits of the serial
number of the convertor.

Bluetooth pairing request

To pair with
PFM5000 Conv 9984

Enter that device's PIN:

4)

ing letters or symbols

Enter PIN on other device as well.

7. Return to the Smart phone
Main window by Home.

HEC
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Run
PFM 5001
application

1. Enter Aplications window. Tap and hold PFM 5001
icon. PFM 5001 application makes link on Smart phone

Main window.

2. Tap the PFM 5001
application from Main
window.

ESFile
Explorer

FX TextEdit

es MyPhoneExp M
lorer Client

o

PFM5001

PFM5001

Version 1.3.0

3. PFM 5001 application is
running.

il Projects
() Measure
—

Proportional measure

16

= ;

= Signal on routers

-] Calculations

Records

< Settings
HEC




PFM 5001
application
settings

1. Enter Settings from
PFM5001 main menu.

Measure

Pressure units

Flow units
/h

Temperature units

Sound
off

Records

Default description

Default place
Projects

Default project name

Default branch name

2. Choose all items by your
request — Pressure Units.

3 =l @ 1012

N

Pressure units

kPa

MPa @
mbar _
bar

psi

3. Flow Units.

usgal/s

usgal/m 2

usgal/h ®
ukgal/s \)
ukgal/m ©

ukgal/h

4. Temperature units.
Return back to PFM 5001
main menu.

% U3 9% 14:08

Temperature units

Cancel

HEC
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Start of the
measuring

0 T
PFM5001

1. Enter Measure.

Notice! Very important!

Version 1.3.0

Before switch On the = fisi:
bluetooth connection you R
have to switch On the

measuring units and wait for Proportional measure
initalisation for 4s (green led

diod stop blinking), after that =~ & Signal onrouters
switch On the convertor and

again wait for initalisation. In B8 ]
the last step switch On :

bluetooth on your smart o Fecoree
phone. If you don "t do that, = i

you will not see (not find)
the convertor and measuring units.

2. You need permit Bluetooth
module if you have Bluetooth

module switched off.

Select device
Paired devices

PFM5000 Conv 9984
00:12:F3:15:B6:F9

Iways use the selected device

3. Select your PFM 5001
convertor.

Select device
Paired devices

PFM5000 Conv 9984
00:12:F3:15:B6:F9

Always use the selected device

4. Measuring - Main Window.

)

PFM5001

Measure *

Flow [l/h]

Pressure [kPa]
0.0
Temperature [*C] (Disconnected)
20.0
Valve
Danfoss MSV-F DN 15
Presetting
1.00 Kv=0.26 Kvs=0.26
Medium
Water
Staus Connected &
o Change sensor

18
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Start of the o

P&
. 5. Set your measuring to real i 6. Select valve: rifSgoT
measuring situation by Menu phone blemsures Select valve
i Y P aoa] Select Manufacturer from list
(Cont/nued) button. 0 Select manufacturer
Pressure [kPal box. Then select valve type
. Danf -
0.0 and click Ok. il
Temperature [°C] (Di;cﬂ(.);necled) S—
\é::\efoss MSV-F DN 15 MSV-F DN 15 v
Presetting
1.00 Kv=0.26 Kvs=0.26
Medium
Water

Status Con
=

Select medium Set direct Kv

SetTemperature 8 g 9 QK

v a

7. Change valve preseting. 8. Change medium. ReRTEO0T
Change presetting Select medium
Presetting Medium
\ 1.00 e »
Clear V] OK 9 OK
Recent: 1.00
Minimum: 1.00

Maximum: 6.50
Manufacturer: Danfoss
Valve: MSV-F DN 15

HEC 19
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Start of the

measuring
(continued)

9. Medium temperature:

Because the properties of the medium and thus the
measured flow rate for non-freezing mediums depend
on the temperature, PFM 5001 must know media
temperature.

You can either enter
temperature manually or
measure it by PFM 5001
temperature probe.

)

Temperature [°C]

|20.0

PFM5001
Set Temperature

Clear 9

Recent: 20.0
Minimum: -20.0
Maximum: 200.0

OK

20
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Using of the

You can use relay wireless mode for long distance

routers measuring or measuring in project with heavy radio 0 1 2 —>» Time[sec]
waves propagation. Router is designed in PFM 5001 | ] I | I
casing with external high performance thin-rod State OK
antenna. Router needs only switching power On and .
OFF and its state is indicated by LED diode. — mmm Radio Card Emor
mommmmm  Bottery 75%

|
o  Battery 50%
meeseess———  Battery 25%

1. Click on the Settings in the 2. Find the section Sensor
main menu. Vezreaiig preferences. Select count of

T

Projects routers. Default project name

Measure Default branch name

Default project filename

Proportional measure
Sensol ferences

E Count of routers
Signal on routers

L]
Address of router 1

-] Calculations
Address of router 2

Records

Address of router 3

J Settings Always use bluetooth address
00:12:F315:86:F9

HEC 21
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Using of the

3. Select the quantity of the

4. Now you have to insert

%G g 72412 08:32

routers routers you will use. the adress of the routers.
(continued) .
Click on the Adress of router Address of router 1
SountoLrouers 1. Enter adress — digits of —
the serial number of the
router. The S/N is written on o
the router label.
q' wi el I |t y" 5l i o p
2l ksl il K6 fcl il Bl S
1+ E Bk e i Bl lnl | <
1‘(2’2 # Euil.s_h(‘us) '." ‘J
5. Repeat the same procedure for all used routers. 6. Return back to the main menu.
Notice Very important! 7he router adress has to be
set correctly. Router 1 is the nearest the the convertor,
router 2 is in the middle and router 3 is the nearest to
the measuring unit.
22
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Do

Using of the

routers
(continued)

Using of router for single sensor.

Balanced
Branch
Sensor

Balanced
Branch
Sensor

Using of two routers for single sensor.

30m Router

Router #1
#1
e e Convertor
Using of two et 1. For the correct placement of the routers push the
sensors with button Signal on routers in main menu window.
routers Balanced
i Branch
(proportional Sl
method). 7

Router
#3

Router
#2

Convertor )
Router
#1

HEC
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Using of the

routers
(continued)

2. Choose the PFM 5001
convertor from the displaied
menu.

Select device
Paired devices

PFM5000 Conv 9984
00:12:F3:15:B6:F9

Always use the selected device

3. On the next window
switch on the button Use
routers. This screen shows
to you the signal between
convertor and routers and
measuring units

i ® @
PFM5001

Signal on routers

Converter
100%

Converter battery

100%
Router 1

95%
Router 2

Router 3
Sensor

18%
Status

Use routers

Signal: 1x

&  Change sensor

4. After correct placement of all components of the

system return back to the main menu

24
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Two Sensors
Measuring for
Balancing by
the
Proportional
Method

1. Tap on Proportional
measure button

PFM5001

Version 1.3.0

Projects

Measure

»@ e 0

Proportional measure

Signal on routers

[}

Calculations

mE
o]

Records

Settings

OB
PFM5001

2. Balancing by proportional

method window will open. sl

Measuring is on line from the 130 e
both measuring units. The Danfoss MSV-F DN 15

datas from the measuring unit oz

1 are displayed in the left side B Tio
of the screen, measuring unit 2 ___ ----- 24

is displayed in the right side of
the screen. Units for the flow
and pressure you have to

26

51283

Valve
Danfoss MSV-F DN 15
Presetting

1.00 Kv=0.26 Kvs=0.26

dress:1066 Power61%,  Status,

Use routers.

Use routers.

choose in the Main menu/
Settings.

3. If you choose for the flow unit the Lambda value, you have
to set also the requested flow from the displayed menu after
tap on the Menu button.

3. Select reference measuring unit, for instance the number 1
in the upper of the window.

4. In the lower part of the window the measuirng unit 2 will
display the datas from the balanced valve from the branch.

5. For both measuring units, set the correct valve and
presetting.

6. By the measuring we are moving with the smart phone and
convertor away from the reference measuring unit. So we have
to use the the routers by the reference measuring unit (in our
case number 1) not to loose the signal. When

the routers are placed you have to tap on the left
button Use routers.

7. The flow on the both valves will be displayed like a
bar graph.

8. You can choose like a reference measuring unit the
both units, so it "s important to tap on the correct
button Use routers!

HEC
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Sensor zero

1. If you want to measure small differential pressures

v © 8

g 2. Zero setting is achieved by  EEaE
setting less than 500Pa, on the PFM 5001 measuring unit clicking on Sensor zero e
should be set to zero. setting in the menu. 124
Pressure [kPa]
23.0
Temperature [*C] (Disconnected)
20.0
Valve
Danfoss MSV-F DN 15
Presetting
= e 1.00 Kv=0.26 Kvs=0.26
Measuring position Medium
W‘
Select medium Set direct Kv.
Zero setting position Set Temperature
3. Connect sensor to the 4. Turn zero valve back to
system, turn zero valve to vertical position and confirm
horizontal position and by clicking OK.
continue by clicking OK.
rE " ;
Sensor zero setting | Sensor zero setting
b4
Connect sensor to the system, turn Turn control button right and click
control button left and click OK. 0K
26
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Data
recording

1. Select Records in the main menu.

2. Click on Menu/New
button.

Record info
Record

Place

Date
Description
Valve
Presetting

Filename

New record Open record

Read record

3. Select units for recording PERVE00T

New record selection

Select values for recording

[#] Pressure (ot turn off)

[“]Fiow
[] Temperature

Select valve and presetting for recording

4. Select place, name, period
and number of the records.

PFM5001
New record options
Place

placel

Description
description]

Period of record

A Minute(s)

Valve Danfoss MSV-F DN 15 ]
Fresees g ) Number of records
1
Continue to record options
Start recording
HEC 27
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Data

recording
(continued)

5. Click OK. The setting will be transmitted to the PFM
5001 measuring unit and recording will begin. The
recording status will be indicated by PFM 5001 LED.

6. Clicking on New or Read
button during recording will
pop up a message. Only
answer this at the end of the
recording period.

L/ \
@ Sensor is recording
N

1 record(s) remaining.
Stop recording?

7. Data recorded into the RSO0
measuring unit can be —
accessed by clicking on Read Record
button. Clicking on Save Flace
button will save data. Date

Description

Valve

Presetting

Filename

8. Enter name of file for the e

loaded data. File is save to Seyescord as
save onto Memory card
/PFM 5001/Records folder. [recot

Clear OK

28
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Data

recording
(continued)

Calculation of
the valve
presetting for
a required
flow in one
branch

9. Saved data can be
accessed by clicking on Open
button.

1. Click on Calculations button in the main menu.

2. Select valve and enter the
current presetting in the
branch. Click on Calculate
presetting button.

Calculate presetting

Calculate pressure loss

Valve Danfoss MSV-F DN 15

Presetting 1.00

Results

HEC
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Calculation
of the valve
presetting
fora
required
flow in one

branch
(continued)

3. Enter the required flow for
the branch.

[Eox
PFM5001

Change requested flow

Requested flow [I/h]

100 |

Clear 9 OK

Recent: 0
Minimum: 0
Maximum: 10000000

4. Measure the current flow
through the branch.

v @@
PFM5001
Initial flow

Calculations
Flow [I/h]
Temperature [*C] (Disconnected)
20.0

Valve

Danfoss MSV-F DN 15
Presetting

1.00 Kv=0.26 Kvs=0.26
Medium
Water
Status Connected Address:1283 Power:100%

Calibration

(1] Change sensor 9 Save

5. Close valve and measure
the available pressure in the
branch.

PFV5001

Disposal pressure *

Calculations
Pressure [kPa]
18.3
Valve
Danfoss MSV-F DN 15
Presetting
1.00 Kv=0.26 Kvs=0.26
Medium
Water
Status wer100

(1] Change sensor (v} Save

6. Presetting for the required
flow will appear in the
Results window. For the
presetting out of range will
appear a message, that it is
not possible to achieve the
required flow - “Preseting is
out of range”

i ® @
PFM5001

Calculations

Calculate presetting

Calculate pressure loss

Valve Danfoss MSV-F DN 15
Presetting 1.00 »]
Results

Presetting is out of range

30
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Calculation of
the pressure
loss on the
valve for
required flow

1. Click on Calculations button in the main menu.

2. Select valve and enter the
current presetting in the
branch. Click on Calculate
pressure loss button.

Y @ &
PFM5001

Calculations

Calculate presetting

Calculate pressure loss

Valve Danfoss MSV-F DN 15
Presetting 1.00
Results

3. Enter the required flow for

the branch.

PFV5001

Change requested flow

Requested flow [I/h]

1100

Clear | & oK

Recent: 100
Minimum: 0
Maximum: 10000000

4. Answer will appear in the
Results window.

® &
PFM5001

Calculations

Calculate presetting

Calculate pressure loss

Valve Danfoss MSV-F DN 15
Presetting 1.00
Results

Pressure loss [kPal: 14.9

HEC
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Working PFM 5001 includes a built-in module for project that the project is devoid of negative feedback of the

- balancing calculations comprised of one horizontal and hydraulic elements (for instance differential pressure
with the a maximum of 100 vertical branches. The calculation regulators within branches or thermostatic valves).
projects assumes that the pressure input of the project is

constant and

Basic Project Schematic

>-ﬁ Branch 1 Branch 2 Branch n

Common
Balancing Balancing Balancing
valve 1 valve 2 valve n

valve
Pressure
Input
pump @lpre?sure
Load 1 [] Load 2 [] Load n []

32 HEC



Starting
with the
projects

Creating
new project

1. Select Projects in the main menu.

2. The last project to
be opened in the Project
window.

Manual entry Icon

E Measure Icon

Project

Project1

i 09:04

Filename

Projectl.proj
Input pressure [kPa] 25.0 B
Status Manually entered
Date of measurement ~ 22.01.2015

[“]  commonvatve
Valve Danfoss MSV-F DN 15 »]
Initial presetting 1.00 »]
Presetting 1.00 ]

1. Press Menu button and
New. Projects are stored in
Memory card/PFM 5001

Project

Project1

/Projects folder for safety in P

the case of system failure. Project] pic)
Input pressure [kPa] 25.0 i E
Status. Manually entered

Date of measurement

[ commonvaive

22.01.2015

Valve Danfoss MSV-F DN 15 (W}
Initial presetting 1.00 »)
Presetting 1.00 »)

Rename project  Balancing project

2. Enter name of the new
project.

New project

Project name
| Project2

Clear OK

Project2 Project

il 2 8] @ Bl 6 [ 8
EEEEV VL

’

Projects >

9 1o
£ 0

? a
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Creating

new project
(continued)

3. Check Common valve box

or uncheck, if it is not
present in the project.

a 09:06
PFM5001
Project | Branches |

Project2
Filename
Project2.proj
Input pressure [kPa] 0.0 B
Status New

Date of measurement

[0 commonvaive

4. Select Common valve
manufacturer and type in
checked state. Fill Initial
presetting of the common
valve.

i 09:07

PFM5001
Project | Bra es |
Project2
Filename

Project2.proj

Input pressure [kPa] 0.0 B
Status. New

Date of measurement

[“]  commonvalve

Valve Danfoss MSV-F DN 15 »]
Initial presetting 3.00 »]
Presetting 1.00 P

5. You can measure Input
pressure using the Measure

icon in its line.

The calculated Common
valve presetting can be
viewed in the Presetting

Window at the end of project

balancing.

& Y
PFM5001
Project | eranches |

Project2

Filename

Project2.proj
Input pressure [kPa] 138 B
Status Measured
Date of measurement ~ 22.01.2015

[“]  commonvatve
Valve Danfoss MSV-F DN 15 »]
Initial presetting 3.00 =
Presetting 1.00 »]

6. Select the Branch tab.
Click on Menu button and
Add branch button.

¢ @8
PFM5001

—
’ ————

Branchl -

Valve Danfoss MSV-F DN15 [
Requested flow [I/h] 0 "]
Disposal pressure 0.0 )
[kPa] o
Initial flow [I/h] 0 B

Real flow [I/h] 0 =
Initial presetting 1.00 »]
Presetting 1.00 E

Add branch

Rename branch

Move branch up

Delete branch

34
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Creating

new project
(continued)

7. Fill in the Branch name,
Valve, Requested flow and
the Initial presetting. The
other fields will be filled
automatically during the
branch measuring or after
the balancing calculation.

4 09:09

Branches

Branch3

Valve Danfoss MSV-F DN 15

Requested flow [I/h] 0

Disposal pressure 0.0
[kPa]

Initial flow [I/h] 0
Real flow [I/h] 0
Initial presetting ~ 1.00
Presetting 1.00
Status New

Date of
measurement

EEER BEE

8. Similarly to the Input
pressure, it will be possible
to measure the Initial flow
and Disposal pressure.

Branch3

92

Temperature [*C] (Disconnected)
20.0

Flow [I/h]

Valve
Danfoss MSV-F DN 15
Presetting

1.00 Kv=0.26 Kvs=0.26
Medium

Water
status

©  Changesensor save

9. Add the rest of the
branches included in the
project by following the
instructions. Note that the
order of branches in the
project must correspond to

the distance of each branch

from the input pressure
source.

10. The correct order of
branches in the project can
be set by moving selected
branch up or down in the
project structure.

Branches

Branch2

Valve Danfoss MSV-F DN15 [
Requested flow [I/h] 0 »]
Disposal pressure 0.0 =
[kPa] o
Initial flow [I/h] 0 o)
Real flow [I/h] 0 [
Initial presetting 1.00 »)
Presetting 1.00 E

Add branch

Rename branch

Move branch up

Delete branch Move branch down

HEC
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Creating

new project
(continued)

Preparing
for the
project
balancing —
measuring

11. Save the project.

1. Prior to measuring, the Initial presetting has to be
set on all balancing valves within the project including
the common valve. When re-balancing an existing or
newly designed project, it is most effective to enter the
actual presetting of the balanced valves within.

2. Connect PFM 5001

measuring unit to the Project

input pressure. Open the
Project.

Project2

Filename

Project2.proj
Input pressure [kPa] 0.0 B
Status New

Date of measurement

[¥]  commonvalve

Valve Danfoss MSV-F DN 15

Initial presetting 300

[Sl=}I3]

Presetting 1.00

36
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Preparing
for the
project
balancing —

measuring
(continued)

3. Measuring of the project
input pressure.

Input pressure

Project2
Pressure [kPa]

12.4
Valve
Danfoss MSV-F DN 15
Presetting
3.00 Kv=1.10 Kvs=1.10
Medium

(1] Change sensor (V] Save

4. Connect PFM 5001
measuring unit to the
balanced valve at any branch
and select the appropriate
branch in the Branch tab. It
is necessary to measure both
the Flow through the valve
with Initial presetting of the
balanced valve and the
Available pressure in the
branch with closed balanced
valve. The value measured
will be automatically filled in
the corresponding field.

Project

Project2

Filename
Project2.proj*

Input pressure [kPa]

Status.

Date of measurement

M commonvaive

Valve Danfoss MSV-F DN 15

Initial presetting 3.00

Presetting 1.00

5. Measuring of available
pressure. Close the balanced
valve in the branch prior to
measuring the available
pressure in the branch. The
value measured will again be
saved along with branch
data.

Disposal pressure *
Branch1

Pressure [kPa]

17.4
Valve
Danfoss MSV-F DN 15
Presetting
3.00 Kv=1.10 Kvs=1.10
Medium
Water
Sttus Connecied

(1] Change sensor 9 Save

6. Measuring of the Initial

flow in the branch. PFM 5001

will automatically choose the
correct valve and presetting
according to the branch
selected. The Initial flow

measured will be saved along

with the rest of the branch
data.

BranchT

Flow [I/h]

92

Temperature [*C] (Disconnected)
20.0

Valve
Danfoss MSV-F DN 15
Presetting

1.00 Kv=0.26 Kvs=0.26

Medium
Water
Status C

©  Change sensor

HEC
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Preparing
for the
project
balancing —

measuring
(continued)

Balancing of
the basic
project

7. The project is ready for balancing after the Initial
flow and Available pressure for each branch of the
project has been measured.

1. Return to the Project tab

and click on the Smart phone

Menu/Balancing project e
button. Fiename
Project2.proj*
Input pressure [kPa] 124 B
Status Measured
Date of measurement 22.01.2015
[“]  commonvatve
Valve Danfoss MSV-F DN 15
Initial presetting 3.00 =
Presetting 1.00 »]

Open

Rename project Balancing project

2. Select Basic project
balancing.

V@@ g 09:16
PFM5001

Project balancing

Project2

Basic project balancing

Middle power project balancing

Results

38
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Balancing of
the basic
project
(continued)

3. In order to minimize power losses in the project,
PFM 5001 starts balancing with a 3kPa pressure drop
on the balancing valve in the last branch. Next, the
non-balanced branches are optimized. If for any branch
a higher pressure drop is required on the balancing
valve, the computing will be restarted with an
increased pressure drop in the last branch. The
balancing stops when the minimum number of
branches is not balanced.

4. The result of the balancing
appears in the Results
window on the Start
Balancing window.

Project balancing

Project2
Basic project balancing

Middle power project balancing

Results

Balancing project:
- Project2

Done.

Count of balanced branches
3/3

HEC
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Project with  We often come across systems with the central The two projects are measured and balanced
Central pressure input with the distribution of the medium to individually and subsequently drawn together using
a Lentra either side of the input. It is possible to balance such the Bind Projects command as follows.
Pressure project by virtually dividing it into two separate projects.
Input
Project Left Side Project Right Side
Branch n Branch 2 Branch 1 Cutting-off Cutting-off Branch 1 Branch 2 i Er;nm
Valve Vahe

Common Balancing Balancing Balancing,

)g IVaiven 3 X Iv:lvez . X |\Jalve1 g Vaive Valve 1 X | Valve 2 x | Valve n x

Pressure Pump

Load n Load 2 Load 1 Input Load 1 Load 2 Load n
Pressure

40 HEC



Balancing
calculation
of a project
with central
pressure
input -
procedure

1. Create two projects - Left Side and Right Side as
describted above.

- Close the Right Side project by a stop valve.
- Measure the Left Side project.

- Close the Left Side project by a stop valve.
- Open and measure the Right Side project.

2. Return to the Project tab
and open one side of the
middle powered project — for
instance Project2. Click on
the Smart phone
Menu/Balancing project
button.

® B 1 f 78%[@ 0917
PFM5001

Project2
Filename
Project2.proj
Input pressure [kPa] 124 > [l[»]
Status Balanced

Date of measurement

[“]  commonvalve

Valve Danfoss MSV-F DN 15

22.01.2015

9}
Initial presetting 3.00 »)
[}

Presetting 1.44

¢ @ @

P MS;ID} -
Project balancing

Project2

3. Click on Middle power
project balancing button.

Basic project balancing

Middle power project balancing

Results

4. Open the second side of
the middle powered project —
Project3.

HEC
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Balancing
calculation
of a project
with central
pressure
input —
procedure
(continued)

Measuring
actual flow

5. PFM 5001 will balance the
two projects separately.
Next, it will rebalance the
side of the project that
requires higher pressure
after the common valve.
Finally, will be corrected the
preseting of the common
valve.

Project balancing

Project2

Basic project balancing

Middle power project balancing

Results

Binding projects:
- Project2

- Project1

Done.

1. Click on Branch tab and
select branch to measure.
Click on Measure icon at Real
flow line.

¢ ® 8

PEM5001

Branches

Branch1

Valve Danfoss MSV-F DN 15

Requested flow [I/h] 0

Disposal pressure  17.3
[kPa]

Initial flow [1/h] 92
Real flow [l/h] 0

Initial presetting ~ 1.00

Presetting 1.00
Status Balanced
Date of 22.01.2015
measurement

The sensor has been disconnected.

EEEE BEHEL

2. The flow value measured
will be entered under the
“Real flow” parameter of the
selected branch.

PFM5001

Real flow *
Branchi
Flow [I/h]

85

Temperature [*C] (Disconnected)
20.0

Valve
Danfoss MSV-F DN 15
Presetting

1.00 Kv=0.26 Kvs=0.26
Medium

Water
Status

1712016

©  Changesensor save
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Replacement
of sintered
filters

When PFM 5001 starts reacting slowly to changes in pressure
or when after powering up of the measuring unit the pressure 2 ‘
displayed exceeds 5 kPa, it is necessary to change sintered ““i r’i
filters as shown in the picture below. If there is no = [

improvement, please return to the manufacturer for service.

Oring 7x1.5

Sintered filter 10x2

—J(0







Technical
specifications

Measuring unit

Pressure range......ccceeeeveverinieenennnnnnnns 0-1000 kPa ~ 0-10
bar

0-2000 kPa ~ 0-20
bar
Max. statiC pressure........cuvveveermniiiinnnneenee 10 or 20
bar
MaX. OVEI PrESSUIE.....uuvrrrrrrreeserssssnsnnnnnens 1200 kPa ~ 12
bar

2200 kPa ~ 22

bar
Reliability, linearity and hysteresis error......... 0.15 % of
range
Temperature error.......ccveeeveeeniinnnnsnnnneeen, 0.25 % of
range
Static pressure effeCt......ueucciciereniiiiiee e, + 200
Pa
Medium temperature.......coceeeeeeeeeessssrnnnereereenneens -5to
90° C
Ambient temperature...........ccccciviin -5to
50°C
Storage temperature...........ccoeevriiiiiinin -10 to
70° C
Temperature probe..........cceevviniiinnenneen, Pt 100
digital
Temperature measuring range..........cceeeeeeeeennnns -20 to
120° C
Temperature Measuring error.........ceeevueeuennisssesseeeeanns +
1°C
POWEN.....cciiiiiiiiiiii s Li lon battery 3.6 V 950
mAh (for Nokia 6230 mobile phone)
Interface RF wireless band..........ccvvvevieessiscvnnneneennn. 868
MHz
Communication Speed.........cccvvrrmrriininnnnnnniinineeen 9600
bps
RF transmitter pOWer......ccuveiiveriiiei e eeeee e e 25
mw

Radio range (0pen @ir)........covvvuvvmrerneiinnnnnnnns up to 30

Computing unit

Menulanguages . ................ 11
Number of projects . . . . ............ 20
Number of branches . . ... .......... 60
PCinterface . . ............ ... ... UsB

Recommended computing unit:

Smartphone with display resolution 320x480 and
above for instance:

Samsung Galaxy Ace

Samsung Galaxy Ace Plus

Samsung Galaxy Xcover S5690

LG Optimus Black P970

Supported OS Android 2.1 and above
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