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II.

INTRODUCTION

This report describes a prototype version of the EAS! program.
This program is presently under development. It is not in its
final form and has not yet been thoroughly tested; therefore
it is not intended to be relied upon as a design tool at this
time. The purpose of this prototype version is to obtain some
user feedback which will influence the final form of the
prograim.

OBJECTIVES OF THE EASI PROGRAM

The ultimate objective is to provide a fast easy-to-use means
of perfdrming energy systems analysis inexpensively on the CAD
minicomputer design station. This process involves
calculation of building {zone) thermal loads & simulation of
HVAC system and equipment such as chillers, boilers, etc. The
program described in this report is only one part of this
analysis system; it performs the thermal load calculations for
one zone and stores these on a file for use by the (yet to be
developed) systems simulation phase. '

A more immediate objective is to provide a stand-alone
capability for evaluation of energy consequences of
architectural designs. The program described here may be
considered to be an enhanced ABC [1] program with the
following improvements over the table lookup approach.

- thermal mass of the building is considered.

- the zone may have windows facing different directions
(maximumj%)

- the exact orientation of the window (azmith & tilt) may
be specified. This permits consideration of skylights,
clerestory, etc.




- exterior shading devices (overhang and side fins) may be
considered.

- time scheduling capability is more flexible than ABC.

- heating/cooling peaks, as well as consumptions are
computed.

- output is by month as well as annual.

A primary consideration in EASI is that it be easy-to-use,
even though this may require compromises in the capability
and accuracy. (The underlying philosophy is that the user
can always use one the very sophisticated and detailed energy
programs which are available when greater capability is
required). EASI utilizes a conversational interactive format
similar to that of ABC but with type-ahead and units
conversion features.

Like ABC (and probably all other energy programs), this
program is best used for comparison of alternatives, rather ‘f}
than "predictions of performance".

Before learning how to use EASI it may be worthwhile to
examine the results of a zone calculation. Referring to
Table Ib (see pagezi it can be seen that the output consists
of 6 quantities.:

- Heating energy consumption.

- Heating peak

- Cooling energy consumption - this is the room cooling
Toad. If the system uses outdoor air for free cooling
this value has little meaning; however, if the system is
fixed outdoor air (specified in ventilation) this value
indicates cooling energy required.

- Cooling peak - this is of interest as an indication of
terminal unit size (ex. air flow rate)
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- “Reference Consumption" is the cooling required by an
idealized VAY system which uses outdoor air for free
cooting. This ideal system is the same as that in ABC.

- "Reference Peak" 1is the peak cooling for the ideal
system. This is an indication of chiller capacity
required.

The above values are based upon a constant indoor temprature
(&

of Eng. (Room temperature variations would be considered in

the systems phase of the analysis).

USER INSTRUCTIONS

Initiating the Program:

The EASI program requires an IM70 minicomputer with 4 floppy
disk drives, line printer and CRT Terminal. This manual
assumes some familiarity with using the IM70 system. The
inexperienced are referred to "An Introduction to Running
Fortran Programs on the IM70" for instruction on starting up,
etc.

The EASI program uses 3 floppy diskettes. The working file
disk is mounted in drive 1; the program disk is mounted in
drive 2; the weather data disk is mounted in drive 3. A

-separate weather data disk is required for each location. At

present the choice is limited to Vancouver and Montreal
weather.

To execute the EASI program type /BA F2.EASI (followed by
carriage return) It takes approximately 1 minute for the
program to load. After this you will be prompted for input
as described below.




Overview of Input Procedure

The first time through the program you will be prompted for
basic zone data. This basic data is that which might apply
to all zones, whether they are internal or external zones;
this is discussed in Section 3.

After the basic data has been input, it will be displayed on
the screen and you are given the option of adding surface
data. A surface is a wall/window combination. Each surface
faces one direction, but there may be as many aséf surfaces
in one zone. If the zone is interior there would be no
surfaces. {i.e. reply NO).

If the zone is perimeter you must add a surface (reply ADD).
Again you are prompted for input values to describe the
surface. If the zone has more than one exposure you may add
mére surfaces in the same way; reply NO when no more surfaces
are to be added. Note that there will be a few seconds pause
after adding each surface; during this time the solar
modifiers for that surface are being calculated and filed.

After replying NO to the surface prompt you return to command
mode, as indicated by the COMMAND? prompt. You have the
option of displaying your input data, editing your input data
if you notice some errors, or of requesting the program to
calculate using your input data. These options are discussed
in section 4.
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One of the commands {SURF or SURFACE) permits you to indicate
that you wish to add, delete, or change a surface. This
procedure is described in section 5,

The normal procedure for using EASI would be to

- enter basic data for first zone.

- enter surfaces (if any) for first zone.

- display data and check for errors.

- use editing procedures to change data if necessary.

- perform calculation.

- edit fnput data for any alternative to be evaluated and

perform calculation for alternative.
- edit data to describe second zone, and repeat as above,

etc.

First Time Input:

After initiating the program as described in section 1 you

are prompted as follows:

UNITS? [IM OR SI] DEFAULT = IM

- reply IM {(or return) if you wish to use imperial units;
reply SI if you wish to work in SI units.

ZONE DESCRIPTION?
- enter a 1 line description to identify the zone.

FLOOR AREA? "DEFAULT= 1.000(Sq.Ft.)
- enter the floor area of the zone.

\/o/c) ap e

BUILDING THERMAL RESPONSE? DEFAULT = L

- valid responses are:

X = ir.lstant:fmeous (i.e. no ther&a; Jnass) proc wo/;f'csf/;f
L = 1ight filens™ Loficketelsrdor]  Frame ﬁ‘j s
M = medium (ile4" conerete Wioor) 2 (42 @4/‘,«. / ) J
H = heavy {1.d..6" toficketé Frobrh 4~ Fr:c.k (i Fermr sopioce )va 5
V = very heavy ( i.e. 8" concrete floor)




s
TIME SCHEDULE IDENTIFIER? DEFAULT = BFFF

- time variations for lights, people and infiltration are
specified by giving values for "occupied", “unoccupied"

and “part occupied" periods. These time periods are
defined for different types of building use in a library
{see Appendix A for description of time schedules in
Tibrary). You must enter one of these identifiers;
choose that which best describes your application.

Ex. OFFI - for tyical office
SCHO - for school
SHOP - for shopping centre
HOUS - for residence ’
INPUT TO LIGHTS: OCCUPIED? DEFAULT= 0.000(NATTSﬁgdéhI.)

- enter power input (perwmit—area) to lights during
== "pfioccupied” period.

INPUT TO LIGHTS: UNOCCUPIED?  DEFAULT= 0.000(wATng§QQET.)
- ditto during "unocccupied" period.

INPUT TO LIGHTS: PART OCCUPIED? DEFAULT=0.000(WATT5/§W.)
- ditto during "part occupied" period.

e et et e
st S el

% OF LIGHTS HEAT TO RETURN AIR?  DEFAULT=0.000(%) E

-  enter the percent of heat from 1ights which does not
heat the space, but rather raises the return air }
temperature. (Caution: this would seldom exceed 15%
except when return air is ducted through light troffersy

i
i

% OF LIGHTS HEAT WHICH IS RADIANT  DEFAULT = 55.000{%)

0




enter the percent of heat from lights which is
T transferred by radiation.
(typical values - fluorescent lights 50%

- incandescent Jights 80%

PEOPLE PENSITY: OCCUPIED? DEFAULT=0.000(&ﬁWPERSON)
- enter floor area/person during "occupied" period (Note:
C means no people in space).

PEOPLE wauﬂyﬁy: UNOCCUPIED: DEFAULT=0.000(&A}PERSON)
- ditto "unoccupied" period
PEOPLE DENSATN: PART OCCUPIED? DEFAULT=0.000{f{¥/PERSON)
- ditto "part occupied" period

ACH)
INFILTRATION RATE: OCCUPIED? DEFAULT=0.000¢F#/QET)
- enter infiltration rate (per unit floor area) during

- ' "occupied" period.
_ A

INFILTRATION RATE: UNOCCUPIED? DEFAULT=0.000{ EFM/ASQ<FT)
- ditto "unoccupied" period

AcH

INFILTRATION RATE: PART OCCUPIED? DEFAULT=0.000(&FM/SQFP)
- ditto "part occupied" period

ROOF AREA? DEFAULT=0.000(SQ.FT)
- enter roof area.

L

ROOF,UQVALUE? DEFAULT=(BIU/HR—SQ.g}-DEG.F)
- enter roof U-value

gl




4.

This completes input of the basic data. This input data will
now be displayed on the screen. Then the following prompt
will appear:

ADD, DELETE, OR CHANGE A SURFACE?  DEFAULT = NO

We will assumeafhat this is an interior zone, therefore the
appropriate response would be NO. This results in the
following prompt:

COMMAND? DEFAULT=LIST

In the "command" mode you have the option of editing your
input data, or of executing a number of commands. These will
be discussed in the following section.

An example of first time input is shown in Table (Ia). Note
that the convention used in examples is to underiine the
users input (I.E. from keyboard). Note that a blank line
indicates that carriage return was pressed to indicate that
the default value is to be used.

Command Mode:

In response to the "command" prompt you may either edit input
data or execute commands. The valid responses are summarized
in Section IV.

In order examine your basic input data, type LIST. The basic
input data will be displayed on the screen. You can now
examine your input to determine if it is what you want to
input. If there are any errors you may change the input, as
will be described later.

If you are satisfied with the input data, type PRIN to
perform the load calculation. The input data will be printed




on the line printer, followed by the results of the
calculations. This takes approximately 30 seconds. An
example for an interior zone is shown on Table Ib.

Let us now suppose that you wish to change some basic input
data, either because you noticed a mistake, or because you
wish to try an alternative. LIST to display the data.
Notice that data is arranged in groups {which we will call
data groups) which have a 4 character identifier. To change
data, type in the appropriate identifier; you will then be
prompted for the input data in that data group. Simply press
return for any data which you don't want to change.

, K -
For example, to change the roof U-value to 0.1, leaving roof
area unchanged.

COMMAND? DEFAULT = LIST
?ROCF |

ROOF AREA? DEFAULT = 1,000.000 (SQ.FT).

? —

ROOF U-VALUE? DEFAULT = .070(BTU/HR-SQ.FT.-DEG.F)
?.12

COMMAND? DEFAULT = LIST

?

To convince yourself that it is changed, type LIST; to calculate
Toads using new U-value type PRIN.

The commands which apply to surfaces (SURF,SHOW) will be
described in the following section.

The BEGI command causes you to be prompted for all input from the
beginning (1ike first time through). This may be useful if there
are a lot of changes and you are afraid of forgetting something.



The STOP command is used to terminate the program when you are
finished. It is important to STOP because, this cleans up the
scratch files (i.e. don't just take out your disks & shut off
machine}.

Adding Surfaces

If the zone is a perimeter zone then you must define at least
one surface in addition to the basic data.

To do this from command mode, type SURF. You will then be in
"surface mode" as indicated by the following prompt:

To add a surface, reply ADD. You will then be promptéd for the
surface identifier; this may be any (maximum 4 character) name
you like.

You are then prompted for the following information {which will
be discussed in more detail in section 6):

gross area. of surface

- ~vaTie of opaque wall

- window 2rea

- window Y-value

- window shading coefficient
- orientation

When this information has been entered, the surface data is
displayed on the screen, and the surface mode prompt appears.

If you wish to add another surface reply ADD and respond to the

prompts. If you are finished reply NO; this returns to
command mode.

10
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.8

You may display all the surface data (from either command mode
or surface mode} by using the SHOW command.

Table II shows an example of converting the interior zone input
to a south perimeter zone by adding a 800 ft2 wall containing
250 ft.2 of single glazed window.

Changing Surfaces;

To change surface data you must be in "surface mode" (i.e. type
SURF if you are in "command mode").

Reply CHAN {or CHANGE) to the surface prompt. You will be
asked which surface you wish to change; reply with the surface
identifier. You are then asked if you wish to change wall
data, window data, or orientation. You may display the surface
by typing SHOW.  When you have finished making changes, reply
NO. The surface data is displayed on the screen; if you have
changed orientation (DIRX) or window (WIND) there will be a
pause while solar modifiers are calculated and stored on the
file. Table III illustrates the use of CHANGE to convert the
south perimeter zone of example II to a west perimeter zone
having a glass area of 400 ft2, '

Deleting Surfaces:

To delete a surface, enter surface mode and reply DELE (or
DELETE) to the prompt. You are then asked which zone you wish
to delete.

Input Options
Up to this point we have discussed the simplest form of input.

There are a number of optional features which increase the
capability and convenience of the EASI program.

11




.1 Percent Glass Option:
You may wish to express the glass area as a percent of the

gross surface area. To do this reply % to the window area
prompt; you will then be prompted for the percent glass -
enter value between 0 and 100.

Example

CHANGE? (MWALL,WIND,DIRX, SHOW,NO) DEFAULT = NO
2WIND

WINDOW AREA? DEFAULT=400.000({SQ.FT)
7%

ENTER AS % OF GROSS SURFACE AREA:  DEFAULT= 0.000(%)

225

WINDOW U-VALUE? ' DEFAULT=1.000(BTU/HS-SQ.FT-DEG.F)
125

WINDOW SHADING COEFFICIENT? DEFAULT = 1.000

?

CHANGE? (WALL,WIND,DIRX,SHOW,MO} DEFAULT = NO

.2 MWindow Shading Option:
EASI simulates overhang and side fin shading of windows.
This requires that window dimensions be specified, rather
than window area.

To use this option, reply # (for number) to the window
area prompt. You will then be asked the number of
windows and the window height and width {area equals
prodd t of these three}.

You are then asked for the depth of the overhang; reply 0
if no overhang. If you specified a depth of overhang you
are prompted for other dimensions pertaining to the
overhang.

12
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You are then asked for depth of right side fin; reply 0 if
no right side fin. If you specified a depth you are
prompted for other dimensions pertaining to right side
fin.

The above process is then repeated for the left side fin.
An example is shown in Table IV,

Azmith and Tilt Option:

An optional input permits you to specify the exact
orientation of a surface {really the window). To do this
reply AZMI (or AZMITH) to the orientaton prompt. You will
be asked for'the azmith (in degrees from south with

west positive and east negative) and then for the tiTt
angle (degrees from horizontal, facing sky).

Example:

ADD,DELETE,OR CHANGE A SURFACE? DEFAULT=NO
?CHANGE

SURFACE IDENTIFIER?{4CHARACTERS)

2581

CHANGE? (WALL ,WIND,DIRX,SHOW,NO) DEFAULT=NO
?DIRX

ORIENTATION? DEFAULT=HEST
2AIMITH

- WALL AZMITH?{DEGREES FROM SOUTH) DEFAULT=90.00(DEGREES)

781
TILT ANGLE? (0-HORIZ,90=VERT) DEFAULT=90.00( DEGREES)
260
CHANGE?(NALL,WIND,DIRX,SHOH,NO) DEFAULT=NO
? ——— .
SURFACE: ID=SSI
WALL: GROSS AREA= 800 SQ.FT. U-VALUE-.110 BTU/HR-SQ.FT.°F
WIND: AREA = 400 SQ.FT.
SHADING COEFFICIENT=1.00: U-VALUE=1.000 BTU/HR-SQ.FT.-DEG.F
DIRX: AZMITH = 81. DEGREES: TILT= 60. DEGREES

13




;) Units Conversion:

The first time input (or BEGIN) permits you to specify
the system of units (Imperial or SI) to be used for
input and output. However, there is an option which
permits you to enter a value in the "other" system of
units and have the program convert it for you. To use
this option reply UNIT to the prompt for a value; you
are then prompted in the "other" system of units. Enter
the value and it will be converted.

Example: Suppose that SI units are being used, and you wish
to enter 0.1 cfm/sq.ft. for the infiltration rate.

INFILTRATION RATE: OCCUPIED DEFAULT=0.000(L/SEC-SQ.M)

7UNIT

ENTER IN (CFM/SQ.FT.)

2.1 CONVERTED TO  .047

INFILTRATION RATE: UNOCCUPIED? DEFAULT= 0.000(L/SEC-5Q.M) D
TUNIT '
ENTER IN (CFM/SQ.FT.)

7.1 CONVERTED TO .047

INFILTRATION RATE: PART OCCUPIED DEFAULT=0.000(L/SEC-SQ.M)

2UNIT

ENTER IN (CFM/SQ.FT.)

7.1 CONVERTED TO .047

COMMAND? DEFAULT =LIST

“rezed

14




Iv.

.5  Type-Ahead feature:

After becoming familiar with the use of the program you
may become impatient waiting for prompts. If you are
able to anticipate the next required input(s) you may
type them on one line separated by either comma(,) or
equal sign(=). The prompts will be inhibited. For

example.

- to change building thermal response type RESP=H or
RESP,H

- to change roof u-value, leaving roof area unchanged
type

ROOF=, .08 {the comma indicates no entry for area).
- to perform both changes above and then print results:
RESP=H, ROOF=,.08,PRIN

You may combine commands, inputs, and option
specifications - example - to specify direction
DIRX = AZMI = 81,60

- To use units conversion in changing floor area
AREA = UNIT = 100

This feature can be very convenient. Remember, however
that it is intended to simplify and speed up input.
Don't allow yourself to become confused by trying to get
too far ahead!

REFERENCE MANUAL
Command Mode: { COMMAND?)

In command mode you may either edit hasic input data, or
execute commands.

15




.1

Editing Basic Input:

Input data is organized into groups called data-groups. Each
data-group has a 4 character identifier. To edit data enter
the identifier for the data-group for which you wish to make a
change. The program will prompt you for input. If you do not
wish to enter a new value hit carriage return and data will
remain unchanged. (The default value is shown at the right
side of the screen).

The data groups are:

ZONE: This permits you to supply a label to identify the
zone. The label may be up to 72 characters (one
line).

AREA: Enter floor area {range 1. to 9999999.)}

RESP: Enter thermal response of bufiding:
X - instantaneous (no thermal mass)

L - 1ight construction
M - medium construction
H - heavy construction
Y - very heavy construction
TIME: Enter identifier of time schedule which describes

your application (See Appendix A for time schedules
which are defined in library).

LITE: Enter power input to lights for occupied, unoccupied
and part occupied periods.
Enter % of heat of lights to return air.
Enter % of heat of lights which is radiant. (Typical
values are 50% for fluorescent and 80% for incandescent)

16
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.2

PEOP:

INFL:

Commands:

LIST:

CALC:

PRIN:

Enter people density expressed as floor area per
person for occupied, unoccupied and part occupied
periods. Enter 0 to indicate no people in the room.

Enter infiltration rate (expressed as flow rate per
unit floor area) for occupied, unoccupied and part
occupied periods.

Displays basic input data on screen in data-group
format.

Calculates zone heating/cooling loads and displays
resuits on screen. (Note: the present format does
not fit on the screen, therefore recommend using

PRINT instead if you wish the "reference" values).

Prints input data (both basic and surface) on the

~ Tine printer, then performs heating/cooling load

SURF:

SHOW:

BEGI:

STOP:

calculation and prints result on line printer.

Enters "Surface mode". This permits adding, deleting
or changing surface data (see section 2 )

Displays surface data (for all surfaces) on the
screen.

Starts from beinning with_prompts for all input.

Terminates execution.

17




Surface Mode:

The surface mode is entered from Command Mode by the command

SURF.

data.

NO:

SHOW:

DELE:

ADD:

CHAN:

In this mode you may add, delete, or change surface
Valid commands in surface mode are:

Means you do not wish to add, delete, or change a
surface. This returns you to command mode.

Displays on the screen the data for all surfaces
presently defined.

Deletes the specified surface. You are prompted for
the surface identifier.

Adds a new surface. You are prompted for surface

identifier. Then you are prompted for wall, window o
and orientation information in a manner similar to ‘j}
that described for the change command below. ’

Changes data in a specified existing surface. You
are prompted for surface identifier, then prompted
for the data-group which you wish to change in that
surface.

Valid responses are:

NO: Means you do not want to make any more changes
to this surface. Returns you to surface mode.

SHOW: Displays surface data (for the surface which you
are changing) on the screen.

WALL:  Enter the gross surface area (i.e. sum of wall o
-

and window).
Enter U-value of the opaque wall.

18




WIND:

a)
b)

c)

1)
ii)

ii1)

iv)

i)
i)

There are 3 options to specify window area:

enter the window area {(in sq.ft. or sq.m.)

enter 4. You will then be prompted for the window
afea as a percent of the gross area (specified
under wall),

enter #. You will then be prompted for:

number of windows

height of window

width of window

depth of shading overhang

Enter 0 if no overhang. The following are
required only if overhang is specified:

dimension from top of window to overhang

extent of overhang beyond left edge of
window(left looking from outside).

extent of overhang beyond right edge of window
(right looking from outside).

depth of "eyebrow" projection on overhang.

(Note: see figure la for further clarification of
above dimensions),

depth of left side fin (left looking from
outside). Enter 0 if no left fin. The following
must be entered only if left fin is specified:

distance from fin to left edge of window.
distance from bottom of window to bottom of fin.
(Note: see figure Ib for further clarification
of above dimensions.)

19




3.

- depth of right side fin (right looking from
- outside).
Enter 0 if no right fin.

The following must be entered only if right fin
is specified:

i) distance from fin to right edge of window.
ii) extent of fin above top of window.
iii) distance from bottom of window to bottom of fin.

(Note: see figure Ic for further clarification of

above dimensions}.

- Following window area (and shading information if

appropriate}, enter window shading coefficient
and window U-value.

DIRX: The surface orientation may be specified as:

- One of the cardinal directions (NORTH, N.E.,
EAST, S.E., South, S.W., WEST, N.W.), or
horizontal (HORI)

- The keyword AZMI which will result in you being
prompted for azmith angle (degrees from south,
west positive, east negative) & tilt angle
(degrees from horizontal, i.e. 0 = horizontal
facing skyward, 90 = vertical wall).

Error Messages:

A1l input is checked for validity and allowable range; should
an error be detected a message will be displayed on the screen
and you will be prompted to re-enter the data. Most of the
error messages should be self-explanatory.

(Take care to distinguish between the numeral O and the letter 0).

20
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following error messages may occur in the Surface Mode:

WINDOW AREA MAY NOT EXCEED GROSS AREA#***

If you are in the change mode, change either gross area
(WALL) or window area (WIND). You will not be permitted
out of the change mode until you correct the input.

If you are in add mode you will be prompted for all surface
input from beginning. You must make the correction before
you will be allowed to proceed.

SHADING ONLY PERMITTED ON VERTICAL SURFACE*x*

If you are in change mode, change either to remove shading
(WIND) or to set tilt angle to 90 degrees (DIRX). Note
that this might no Tonger describe your application.

If you are in add mode you will be prompted for all surface
input from beginning.

Advanced Input Features

.1

Type-ahead capability:

Once you become familiar with the program you will be able
to anticipate what it will ask for next. If you are
impatient and would rather not wait for the prompts, you
can enter a number of inputs or commands on one 1ine
separated by either comma(,) or equal sign (=).

ex. to change thermal response to heavy:
RESP = H

ex. 1o change roof area to 1200 and u-value to 1
ROOF = 1200, .1

ex. to leave roof area unchanged but change u-value to .05
ROOF = , .05

21




ex. to run (on printer) the zone for light, medium and
heavy construction

RESP=L, PRINT, RESP=M, PRINT, RESP=H, PRINT

ex. to change direction of wall Wl to 10° east of south
(notice it gets complex so don't go to far!)
SURF, CHAN, W1, DIRX = AZMI=10, 90, NO

.2 Units Conversion

It may sometimes be convenient to specify an input value in
the "other" system of units. The program permits you to do
this by replying UNIT to a prompt for a numerical value.
You will then be prompted in the other system of units, and
the value will be converted.

ex. to enter roof area in sq. meters.
? ROOF
ROOF AREA? DEFAULT = 1000 SQ.FT.
? UNIT
ENTER IN (SQ.M.)
? 100

CONVERTED TO 1076.39
Note that the type-ahead capability can be combined with
units conversion. The above could be accomplished by:
ROOF = UNIT = 100

DEFICIENCIES AND SUGGESTIONS FOR IMPROVEMENTS
This section is to be written by users of the EASI program. The
only way to get the program you want is to communicate your

complaints and your needs. However, keep in mind the objectives of
the EASI program.

22




The author will begin with a few items, just to get you started:

- program should indicate what weather data is being used; needs
more locations.

- should be more descriptive labels available for project,
surface, etc.

- need more time schedules in library. Probably need a method
for the user to define non-standard schedules.

- could have more load components (ex. equipment, misc.)

- could have more input options

ex. KW = to specify total lights load rather than
watt/sq.ft.
to specify number of people in space, rather than
sq.ft./person.

PERS

]

QTY = to specify total infiltration instead of cfm/sq.ft.

DIMS = to specify dimensions rather than area for floor
area, surface area, etc.
R = to specify R-value instead of U-value.

- Could specify window type rather than shading coef and U-value.
This would require a library of window types with transmittance
and absorbtion coefficients). '

- Could use tranfer function for heat gain through walls and
roof. (Would increase execution time and require library of
wall/roof types). .

- Could have mechanizm for saving and recailing zone input data
on disk files.

- Lots more!

23
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BUILSIMG THERMAL PEGEQuAE? BEFAILT =1,

»

TIME SO-CILE TDENTISISRT [EF&R T=0rFT

r

TURE! I0=0FFL3  TYRICAL WRIFED I0NPIND 6-5 WFRNpMIS
PORTLY OOCUPIED 7-0 £ § 57 WRIKDAYS,
PHICCUPTED OFYES Tims:.

INPUT Ty LIGHTS! ACTUPIED? DEFALT = §.0n0fqaTT/om, 8,
[

INFUT 10 LIGHTS! UNCCCLPIED? DEFAULT = 0. 000(NATTS/SHLFT
725

INPIT 70 LISHTSt PART OCCYUPTFD? DEFAILT = 0.000¢MATTS/80.FT )
LS

% OF LIGYTS KEAT TO AETIRN AIR? BEFANLY = 0,000(%3

? -

% OF LIGHTS HEAT WHITH T8 RALIANT TFFAULT = 55,000(2)

P

PEOFIE TENSTTY! QCCUPTED? BFEALT = 0, 000(00.FT/RERS0N)
200

PENMC DEVSTTY! UNCCCLPIED? BREFIET = 0,000730,8T/PERS00
. .
PEGPLE JENSITY! PART OCCLPIED? DEFQLT = O, C00(E0F T/PERST)
720000

INFILTRATION RATE! OO0IIEL? BESSLT = 0,00CHIFAZSG,ET)
7.1

INFILTRATION RATED (ROCCUPTEN? PEFALT = Q. 000PEM/SELFT)
7.1 :

INFILTRATION RATF! FART DRCCUPTED? BEFAULT = 0. O00(TFN/S0.GT)
7,1

ROCE AREAT PEEAMLT = QL(0N3a,FT)

IONG .
ROGE L-YALLE? GFFANLT = 0,003 TU/HA-80, ¢ T-TEG.F)
7,07

IONE: EXAMPLE ¥ 1t INTERIOK 70NE 0F VANIMMFR DFFICE JUILTGNG

AREAY FLONR AREA=  1000.0 SB.FT

RECP! THERMAL RESPONSF=I

TIWED 10=0FFL3  TYFICAL OFFICE! DOCUPTED ft WLEKDAYS,
PARTLY DOCUPIER 7-8 4Y % 5-7 KEEXDAYS,
UNNCCURTED GTHER TIRES,

LITE} GCEUFXED= 2,50 WATT/SH.FT: WICOIPIED: L33 WaTT/S0.FT:

PALTLY OCCUPTIET=  1,3) ATT/BR.FT

% RADIANT=55,07 ' 110 R8s 6,0
PEQP! OCCUPIED= 200, SQ.FT/PERSENG UNOCTUPTED= 0, SQFT/AERSHH
PARTLY QOCUFIED= 20000, S2,FT/PFREIN

INFI.Y OUCUPIED= 10 CFH/S0.FTH UNGETHP IR D= AU CFHARRFTS
PARTLY QCCUFISD= +10 CFM/53,FT

ROGF: AREA=  1000,0 80.FT) U-vrilE= (070 RTU/HR-SQ.FT-IEG,F
ADDHEELETYE) DR CHANGE & SURFACE? TEFAILT =D

1 :

LOHEAND? DEFAULT =LIST

TRRINT

+ m e

¥ ):9 o 1P-
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— TABLE L) : Fromple I - resulls of PRWT

TONE. TeRemz Lo INTERICE IIWDODF WRNCOINES SFFILE BUILDING
RRER: T tza= dgge g
RESR: THERMRL SIIRIMSE=L

TIHE: I0=0677-  TYPIOAL OFFIZZ. “CoillE

e

ME=.
.23 HATTABR B

FIED= L 58 WATT SR rT

LITE:

§. 5B FT/FERSIE
FRrrLY DLIURIED=  2098d S i/ FoRS0N
FIED= Al GRSl FTS

. ot SDURIED= 1 Tt
ROOF: AREA= 13908 SGFL U-YALUE= | @70 BTU/HR-SA FT-DEG.

ag. S FT/EISI

B

PEOP:

INFL: 38 CFsh 5T

(& ook dkkaRE T T NGk sgegntoi (0 THGwoktor stk REF EREHCE #iokaciok
CONSLMPT TON PEFK CONCUMPTION PEAK CONSUFPT ION PEAE -
HENTH (HBTL (MBTUAHR) (BT (HBTUAHR) (HBTW CMETU/HR
i TR 9. 28 479, 4,62 a B. &¢
2 22T 6. 32 335 4. 42 & b. 84
3 2114, 5 0 368, 4¢3 g, 8. &
4 ivaz, 589 7ol 3.8 g a a8
3 1154 4 37 14, g 87 184, 7.38
o et 262 1521 g 1a 336, 4.9
7 SEE 333 1504, 89.55 144 8.5
8 b 257 1474, 8 1@ 441 3.8
9 5 4 18 1694, 6. 93 49, 145
14 1383 3 45 B4l ool 0. 8 90
i1 ERES. b, 3@ S26. 4. 24 8 9.68 |
12 2282 6. 67 350, 3.82 ] 2.0 |!
RRHUAL 18377 9. 66 18521, 8. %3 2347 9. 55
|
|
e - ' o [Form no
- 7 . L 2.5 (3)




TABLE i/ Example I - aa'.::rnj 9 svriace

ofT b
ATETZLETE DR DHBNGE & SURFATI? DPFAULT =)
Fann
SURFACE TOENTIFTER? (4 CLATACTEYS)
7389
GRAZS ~REQ OF QURFAr:T BEF2 LT
RN
Y-V L8 7F DRAIIE NALL? DEF&HLT
Tl
WINI; ARES? CEFART & G300
I )
CTNIw U-URLUE? DEFANLT
K2
WIHDGY SHADING COEFSTRTENT? DEFAULT
74
DR LENTATION? , DFFAULT sioeT
PEOUTH
SLRFACEY  TD=981

BALL! GROSS AREA= 800, SEFTE U-VALUE= 110 STL/HR-30,0T-JES. T

WINRY  AREA= 250, 8057

IR B Y e

O PTIL O, TT-IER

MO BTAHE S0, FT-0FG, F )

[1]

f,000

SHODING CDEFTCIENT=1.:004 U-VALUE= 1,000 BTU/H%-"0,FT-DEG.F
DIRXD  ORIENTATION=SOMT
ADMDELETES QR CHANIE A SURFACE? BEFAULT =N@
il
COpNAND? DEFANLT =LIST
PINNE

10NE 2SERTETION?
TEXLHFLE & 21 SOUTH PERTMETER ZOME OF VANIVNER OFFICE I BUHG

CoRRANT? BEFAULT =LIST | ' )
PPRINT ) ‘ .




( ( PAGE No.
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-
!?Ep<t- ,77:4 BLE lth £: : iEE N @ p } < '11 < resd }'/~5 é ’/ﬂ ITDf”};1';'

ZONE: EXAMFLE # Z: SOUTH PERINETER ZOM OF WRANOUVER UFFICE BUILDING

ARER: FLOOR RREF=  10@4.@ ST FT :

RESP: THERHAL RESFONSE=L

TIME: ID=0FFL;  TYPICAL OFFICE: OCCUF::D 8-5 WEEKDAYS. |
PARTL OCCUPTED 7-8 AN & 5-7 WEEKDRYS, i

. UNOCCoPTED OTHER TIMES. J
LITE: OGCCUPIED= 2 58 HATT/SBFT: INGCCUPTER= . 20 WATTASELFTS I
FRARTLY QCCUPIED= L 59 WATT/SWFY i
. % PRUIANT=35. % STORE=@8 /
FEOF: OCCUPIED= 266 SR FT/PERSON;  (MNOCCUPIED= 8. SO FT/PERSON; 7
CRRTLY OCCUPIED= 20888, SG FT/PERSON
IWFL: OCCURIED= A8 CRNASRFTS UHRCEUPIED= A8 CEM/SQL FT:
PARTLY QCCURIED= JAB CFMASGFY ‘
ROOF: ARER= 1060 & SR FT; I-VALUE= 120 BTUZHR-5{L FT-DEG. F ,
SURFACE: ID=551
HALL: (ROSS RRER= 88 SQFT U-VALLE= | 118 BTU/HR-5Q FT-DEG. F
HIND: RRER= 258, S8 FT :
’ SHADIKNG COEFICIENT=1 &a; U-YRLUE= 1 683 BTUAHR-5G. F1-DEL F '
PIRY: ORIERTRTION=5QUT .
' .,.:t
sk dickHERT T NGksrsokaoroiiol stttk 0L TG ddokk ook kbR E FERENCE #ciomistoki
CONSUMPTION PERK CONSUMPTION PERE. CONSUMFTION PERK
MONTH (METU (MBTLH (HBTil} (MBTL/HR (METLD (MBTUAHR
1 §128, 29, 56 1586, 19 62 @. B, g
2 6272, 28. 11 1267, &a.12 8 9. &0
3 el 18.95 197, 22.83 a & 6o
4 4672, 17 66 2076, 26,45 s 8 899
5 3279, 1375 2962, 2027 243, 2214
6 {572, . 85 3765, 2. 77 1592 13,38
7 1432 18.31 6228 T35 3948, S
8 13ez, 8. 64 5284, 3390 1984, 23. 99
5 291a. 13 14 4681 3168 328 533
h U] iz 15 22 392 23,58 B 9.88
11 6822, 19, @2 1781 24. 33 8 8 4a
12 7288, 2t 84 767 16. 68 B | 9,80
AL 5612 28 56 35363 3.5 8388, 3156
L-. O s . '-.., . e ..
+‘~ . ‘27 A : FORM




T[\BLE 1.“(0) : &Ka—ln}afﬁ Yy - C.hdnalhj

COvgeal? DEFAULT =LTST
RN

ADTLAZLETEy QR CHANGE 4 SURFACER BEFALLY =NO
bk

SURFAZE TRENTIFIER? (4 CHARACTERS)

PNALLKINI BISH a0 DEFAT =0
T SREA? EENAT = 750,090:30,67)

j 1j-eLpg? DEFOIT = 1,000(ETIAIR-80, FT-165,F)
WTRTOY SHADING COEFFICIENT? DEFAILT = 1,000 .
1 |
CHEME?  (ALL/MIND/BINK,SHPWNG)  DEFANT =ND
TR
O 1E~TETAOH? LEFAULT 80T
THEST
CHANEZ?  (WALL-YINDGDIRKoSHOKsND)  DEFAULT =NO
Pwil

SURTACEY D=4
wall)  GROSS ARER= BO%, RQFTy  U-VALUE= 110 FTUHR-GQLFT-DEG.F
YINDD  ARES= 403, SB.FT

SHADING COEFICIENT=1.09% U-UaLlUEs 1,000 RTH/HR-CR.FT-DEG.F
DIFXY  CGRIENTATION=UEST
AUTHEELETE O CHANGE A SURFACE? IEFAULT =N
R
COMMeHE? DEFAULT =L15T
PIONE

I0nE CESCRIPTION? |
TEXAHFLE & 31 VEGT FERTMETER JOME OF YAMIDUUER OFFICE &0 DING

CoNHanD? : DEFALLT =LIST
FERINT
LOMHeng? DEFAULT =LIST

?

]

sur face
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20ME: EXRMPLE
FRER: FLOGR AR
REZF . THERMAL
TIME: 1D=0FFL:

INFL: OCCLPIED=

+

N
—

TABLE &) i Eviiaple il = vesolle of print

¥ WEST FERIMETER ZOWE OF VANCODLVER OFFICE BUILGING
= 1063 @ SAFT
SROMAE=L
TYPICAL GFFICE: OCCURIED 2-3 WEEKDAYS,
PERTLY OCTURIED 7-5 AN & 5-7 WEEKDAYS,
UNDCCUPIED STHER TINES

#
ER
RE

LITE: GOCUFIEG= 2 58 WATT/SQFT; UNDCTURIZh= | 25 WRTT/SE F1s
PARTLY SOCURIED= L 58 WATTASR FT
# RADIANT=S3. & RTORA=AH
PEOF: OCCUPIED= 208 SQ FT/PERSON: UNOCCURIEL= 8 S0 FT/PeRsil

2g968. S0 FT/PERSON
.16 CFHASEL FTS

PARTLY JCCURED=
UNOCCHF I EDe

(LIS st T

1@ CFHASR FT;

PAGE No.

DATE

PROQJECT No.

*didrREF ERENCE doiokaolobbok

PARTLY CGLLUPIED= 18 CRMASE FT
ROOF: RRER= 1000 8 SQ.FT: U-YALUE= | 126 BETUAHR-30. FT-DEG. F
SURFARCE: 1D=55¢
WALL: GROSS ARER= BBO. SO FT: U-vALJE= | 148 BTU/HR-SO. FT-DEG. F
HIND: RREA= 468, S0 FT ’
SHADING COEFICIENT=1 6@ U-YALUE= 1, 80 BTUAHR-5& FT-DEG F
DIRK: ORIEMTATION=NEST
Whokdokicik HE AT TG #sootokskofok stk dskCO0L TH Gk :
CONSUMPTION FERK CONSTRPTION PERK.
HONTH (METUY HBTUZHR) (METLD {METUAHR)
1 13866, 3793 48, 74
P4 16e7i. - 26.15 268, 16 57
32 864z, 24. 58 823, 28, 45
4 5123 159 &2 41832, 44, 59
] 727, 15 23 5&5a, 49, 62
6 983 - 7.68 8457, 46. 43
7 1685, 18 5¢ 16873, 96. 86
8 1363, 234 7433, 49. 135
3 3636 16 38 2396, 3.3
18 6892, 18, 98 892, 2 %22 .
11 1pB51 24.32 a8 3. 42
12 13a68. 2. 97 2 .46
RiUAL 77863, 3792 48367, 96 86

29

CONSUMFTION FERK
HETUY (MBTU/HRD

a 6. 38
a B g
8. 6 a4
8, &, be
gel 49, 85
3314, M.78
6845, Je. 86
2767 36.23
29¢, = 86

8 8. o8 ]

) 8 0o
8 8. ea
14623, 2%. 86

FORM NG 2
{31 %.




T/]“UL—{: {V. £ AT p S S dOor wi/na&w Shaaind
Vi

T"ft IDENMITIERT 14 (DpRa7TER:

(WAL N TiT G T0F pSu Y DEFRULT s
Tiia AREA? CEAAY = 0. 00800
S80S ISR = :
LT AT = g
KTEEs NIETve BEFaT = dasde
',n.-\
BEF W OF QUERHANT? DEFRLT = O™
*1.é
pEx":':‘»E THE R NIMEG GEreRT = UREE R
P2
TREVONL LETT ZIGE7 DEFMLT = CINET .
4
HEYME RTAWT TINEY PESiE T = L NCOITEE
b
VEFTH OF TYSEAY? : CEFSLT = OuhdNED
?
DERTH OF 1EFT FIat QEF&LT = O 0MHETS
?O
TFRNA LEFT SI9E OF YINDOW? BEiFSLT = 0 03ET]
2
ARIVE TN F GINTONT BEFALT = 0,600iFT)

2
AROVE BOTTON OF WINDOLT BRraiT = 000045 T : ﬁi:?

?
OEFTH OF RIGHT FIWP GEFAMT = 0, U(FT) :
?2 :
FROW RIG-T EDGE OF WIHDOW? DEFAULT = AT
4
RBLLE TLA OF YINDGU? DEFMYLT = G000 0FT)
22 :
AEGUE BOTION OF 4INDOW? IEFailT = O, 0ET}
?
WTNBOY U-VALLE? IEFAILT = L ODACRTUAR-5, FT-TE D, Fe
?
WINOOL SHADING COFFFICIENT? DEFMLT = 000
- : )
CHANGE?  (WALL,NINDyDIRY s SHEQ NI DEFAULT =HD
4

SUXFALEY  1D=551

WALLY  GROSS AREas B0d, SR TTE ileVaLuE= U110 BTU/eR-30,TT-DEG.F

WIND: NUMBER AF WINTOWS= 4
WIlTH= 10,04 FT: HETOHT= 10,00 T
SHADING GUERHAMG!
LEPTH= 3,50 FT ALNVE WINDDN: 2,04
HEYOND LEFT= 4,00 F7 BEYONE RIGRT=  4.69
EYLBRUW= 6o FT

LEFT SILE 1N3
0 FT FROK LEFT= 4,00 ¥T 8

]
-

Tt
—

0
FIN
[EFTH= 248
ABOVE TOR= 2,00 7 AR TOTTOM= 9,00 FT
RIGHT SIRE FIN.
DEPTH= 2,00 FT FRUN RIGHT= 4450 #7
ABOVE TGP= 2,00 FT - ABOVE BOTTOM=  0.60 ¥1 :
SHADING COEFICIENT=1,004 U-VALHE= 1,060 STU/HE-CQ,FT-REG.F
DIRX: ORIENTATION=WEST
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A PPEA LI A

TYPICAL OFFICE: OCCLFIED -5 WEEKDAYS, ’
FARTLY OCCUPIED 7-8 AM & 5-7 WEERDFYS,
UNDCCUPIED DTHER TINES

SCHUGi: OCCUPLED 9-d MON-FRI SEFT-JUNE:
PARTLY DCCUPIED 3-8, 4-¢ &5 SROVE;
UNGCCURIED OTHER (ALL OF RAY & AUG)

SHOPPING: OCCURIED 49-5 MON-SAT, EXCEPT 18-18 THURS
FARTLY OCCURIED 2~1aeit, 5-7PM MON-SAT EXCEPT 2-I&RAM,
18-12PH THUR: UNOCCUPIED OTHER TIMES

HOUSE: OCCUPIED 7-8K. 6-12PH EVERY DAY,
PARTLY. GCCUPTED SRI-6PH EVERY DAY:
UHOCCUFIED 44PM-7AH ZHERY DAY
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