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PREFACE

INTERNATIONAL ENERGY AGENCY

The International Energy Agency was formed in November 1974
to establish cooperation among a number of industrialized
countries in the vital area of energy policy. - It is an
autonomous body within the framework of the Organization for
Ecconomic Cooperation and Development (OECD). Twenty-one
countries are presently members, with the Commission of the
Eurcopean Communities also participating in the work of the

IEA under a special arrangement.

Oﬁe element of the IEA's programme involves cooperation in
the research and development of alternative energy resources
in order to reduce excesgssive dependence on oil. A number of
new and improved energy technologies which have the potential
of making significant contributions to global energy heeds
were identified for collaborative efforts. The IEA Committee
on Energy Research and Development (CRD) comprising repre-=
éeﬁtatives from each member country, supported by a small
Secretariat staff, is the focus of IEA RD&D activities. Four
Working Parties (in Conservation, Fossil Fuels, Renewable
Energy and Fusion) are charged with identif?ing new areas for
cooperation and advising the CRD on policy matters in their

‘respective technology areas.

Solar Heating and Cooling was one of the technologies selected
forwjoint éctivitieé. During 1976-77, specific projects were
identified in key areas of this field and a formal Implemen-
ting Agreement drawn'up.' The Agreément covers the obligations
and rights of the Participants and dutlines the scope of each
project or "task" in annexes to the document. There are now

eighteen signatories to the:Agreement: .
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Australia Italy
Austria Japan
Belgium Netherlands
Canada New Zealand
Denmark Norway
Commission of the Spain
European Communities Sweden
Federal Republic of Switzerland
Germany United Kingdom
Greece United States

The overall programme is managed by an Executive Committee,

while the management of the individual tasks is the responsi-
bility of Operating Agents. The tasks of the IEA Solar

Heating and Cooling Programme, their respective Operating

Agents,

follows:

Task I
Task II

Task IiT
Task IV

Task V
. Task VI

Task VII

and current status (ongoing or completed) are as

Investigation of the Performance of Solar Heating
and Cooling Systems - Technical University of

Denmark (Completed).

Coordination of Research and Development on Solar
Heating and Cooling - Solar Research Laboratory -

GIRIN, Japan (Ongoing).

Performance Testing of Solar Collectors -

KFA-Julich, F.R. Germany (Ongoing).

Development of an Inscolation Handbook and Instru-

ment Package - U.S. Department of Energy (Completed).

Use of Existing Meteorolcogical Information for Solar
Energy Application - Swedish Meteorological and
Hydrological Institute (Completed).

Performance of Solar Heating, Cooling, and Hot Water
Systems Using Evacuated Cellectors - U.S. Department

of Energy (Ongoing).

Central Solar Heating Plants with Seasonal Storage -

Swedish Council for Building Research (Ongoing).



Task VIII Passive and Hybrid Solar Low Energy Buildings -
U.S. Department of Energy (Ongoing).

Task IX Solar Radiation and Pyranometry Studies -

Canadian Atmospheric Environment Service (Ongoing).
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TASK VIII - PASSIVE AND HYBRID SOLAR LOW ENERGY BUILDINGS

The participants in Task VIII are involved in research to
study the design integration issues associated with using
passive and hybrid solar and energy conservation techniques
in new residential buildings. The overall objective of

Task VIII is to accelerate the development and use of passive
and hybrid heated and cooled low-energy buildings in the par-
ticipants' countries. The results will be an improved under-
standing of the design and performance of buildings using
active and passive solar and energy conservation techniques,
the interaction of these techniques, and their effective
combination in various climatic regions and verification that
passive and hybrid solar low energy buildings can substan-
tially reduce the building load and consumption of none-
renewable energy over that of conventional buildings while
maintaning acceptable levels of year-round comfort. The

subtasks of this project are:

0. Technology Baseline Definition

A. Performance Measurement and Analysis

B. Modeling and Simulation

C. Design Methods

D. Building Design, Construction and Evaluation

The participants in this Task are: Austria, Belgium, Canada,
Denmark, Federal Republic of Germany, Italy, The Netherlands,
New Zealand, Norway, Spain, Sweden, Switzerland, United States

and United Kingdom,

This report documents work carried out under Subtask B of this
Task.

Michael J. Holtz, A.IL.A. Operating Agent
(On behalf of the U.$. Department of Energy)
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l. EXECUTIVE SUMMARY

This document presents the findings and conclusions of a
survey of the currently available building thermal analysis
simulation models, their analysis capabilities, characteri-
stics and limitations. Thirty-one models from ten different
member countries of the IEA Solar Heating and Cooling Pro-

gramme are included in this survey.

The survey was undertaken to serve two main objectives:

1. to assess the state of the art in order to identify what

future model evaluation and developments are necessary; and

2. to create an overview of available building thermal ana-
lysis simulation tools which can serve as a guide for

the selection of an appropriate model for a given problem.

A survey form was generated and distributed to the partici-
pating countries of Task VIII. The thirty-one completed and
returned forms are all included as Appendix 1. In a second
round the Subtask B representatives were asked to clarify
what passive and hybrid systems the programs could simulate

and the current status of model wvalidation.

Chapter 3 summarizes the major findings of the survey in

tabular form, thus making it possible to quickly assess the

.important features of the models.

The most important conclusion that can be drawn from the com-
piled information is that only a few programs can be used to

*
simulate hybrid systems. Another important point is that even

though most of the programs have been written in FORTRAN, they

*¥ A hybrid system can be defined as a system that incorporates

both natural and forced heat (energy) transport phenomena.



are very machine-dependent and therefore not easily transfer-
able. The third major conclusion is that most of the pro-
grams have been developed by researchers for research pur-
poses; they do not represent energy analysis tools useful

to building designers.

Chapter 4 includes a table on validation of the different
models. From this table it appears that, aside from
direct gain systems, the wvalidation experience for passive
systems is extremely limited. This table was part of the
background material for the development of the wvalidation
activity plan within Subtask B. Results from this work will

be documented in future reports.

To sum up, these conclusions direct future model develop-
ment to focus on hybrid systems, to produce real computer-
independent, user-friendly and design-oriented programs.
Also, all of the models reported require further validation

against measured data to increase confidence in their use.

The present survey has created an important overview of
existing models and their capabilities and limitations, which
provides valuable guidance for the planning of further model

development efforts.



2. INTRODUCTION

Analysis models for passive and hybrid solar low energy build-
ings are computer simulation programs which have been designed
"for a detailed thermal analysis of a building and its compo—'
nents. The basis of these programs is a mathematical model

of the total building as a thermal system. Usually this
fundamental model is equipped with input and output routines,
routines for calculating solar radiation input, routines for
calculating enerqgy ﬁlows into and out of the building, and, .

in some cases, routines for calculating HVAC system performance.’

Of course there are many ways to set up a model, from the
choice of basic mathematics to the creation of output data
files. Since different people have different opinions and
different needs, several different models exist and new models

are being developed.

The development of a new model is very time-consuming, so if
an existing model can cover ones needs, it is much more pre-
ferable to use that. The problem is to find out whether one
of the existing models suits a given purpose, for example
provides hourly temperature output plots for different rooms,
handles water walls and attached sunspaces, performs an econ-

omic analysis, and so on.

The present survey attempts to provide the reader with suffi-
cient information on the different models from the IEA Task
VIII participating countries to decide which model can be used
for which purpose. At the same time, it presents a clear pic-
ture of the state of art, which can be used to identify neces-

sary future model developments.



METHODOLOGY

At the outset of this activity a survey form was developed
and distributed to all the participating countries. A total
number of 31 completed survey forms were returned. The
following table shows the number of survey forms received

from each country.

Number of

Country Survey Forms

Belgium

Canada

Denmark
Germany

Italy
Netherlands
Norway
Switzerland
United Kingdom
USA

~] 00 NN W = s N

[9%)
-

Total
All the completed survey forms have been included in an
Appendix to this report.

After the compilation of all the survey forms, the information

~was condensed into 5 summary tables presented in Chapter 3.



3. SURVEY SUMMARY TABLES

Five tables have been generated based on the information
from the completed survey forms in order to present an

overview of the information contained in the forms.

The tables have been ordered according to a logical search

for a model:
.  Which models are capable of handling my problem?

. Which of these are available and for what are they

intended?
. What results do they provide?

What input data is needed?
. What is the calculation procedure?
When one or more models have been tentatively identified by
screening through the five tables, the next step is to find
the completed survey forms for the selected models, to check

the information, and finally, to contact the person or orga-

nization responsible for the distribution of the model.
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APPLICATION, CAPABILITY

Passive and hybrid systems

It is no surprise that all the thirty-one programs can be
used to simulate direct gain systems. What is more inter-
esting is that only half of the programs are able to simu-
late Trombe wall systems, and only twelve attached sunspaces.

Hybrid systems, combining features of active and passive
(forced and natural heat tfansfer) solar components (primarily
collector and storage), can only be simulated by four models,
two of which are general network programs, that in principle
can be set up to simulate anything. However, they cannot

be used by the average engineer or architect. By employing
some very advanced modelling, a few of the other models might
also be used (SERI-RES, ESP) for the simulation of some hybrid
systems. It should, however, be noted that at present

there is a lack of knowledge of some of the most important
parémeteré to be used for the simulation of hybrid systems,
such as heat transfer coefficients in different block and
channel geometries. Without any doubt, this is the field of

development for the coming years.

Heating

All programs calculate heating loads and space temperatures.
Active solar heating systems can be simulated by six of the
programs. Underground loads seem to be a weak point in many
of the models with only eleven claiming to be able to analyse
this condition. It 1is striking that almost all the American
programs can be used to simulate heating, ventilation and air-
conditioning systems. This is obviously an area which has

been given far greater attention in the US than in Western

Europe.



Cooling

The pattern is very similar to that of heating. It is seen
that a few programs do not include any cooling calculations
at all.

Lighting

Eleven of the programs have routines for switching the ar-
tificial lighting on and off based on solar radiation incident
on windows. Probably this ought to be included in all pro-
grams as the impact of artificial lighting can be significant

on both heating and cooling loads.

DHW

Only few of the programs can be used for simulating active

and/or passive solar domestic hot water systems.

Zones

Most of the programs have been designed to simulate more than
two zones, but nine progréms can still only deal with one

zone,
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INTENDED USE AND AVAILABILITY

Intended use

Takle 3.2 cleérly shows that the majority of the programs have
been developed for research purposes, and the intended users
are therefore primarily engineers and researchers. Only nine
of the programs have been developed for design development;
however, most of the programs can be used for this purpose.
About half of the programs are also said to be useful for post
design services, whereas considerably few can be used for pre-
design, site analysis and schematic design. Obviously, any
complex model can be used for these purposes by setting up a
simple building model using numerous default values. This,
howevér, only makes sense provided a simplified model, capable
of analyzing the same building configuration, does not exist.
This approach has the advantage that moving from a simple
building model with few modes to a more complex model for de-
sign development, can be done quite easily. With this in mind,
probably more of the models can be said to be useful for the

pre~design, site analysis and schematic phases.

Availability

Almost all of the programs are available on main frame compu-
ters only; two are run on micro-computers. IBM is the most
common computer used; however, the spread is rather large
with a tendency that many American programs are run on CDC—
machines. This is really one of the most crucial points, as
it is often not possible to transfer a computer program from
one machine to the other even if the program has been written
in "Standard”™ FORTRAN.

Support

Most of the programs are supported by a "users guide” at a

minimum and for several a "data manual® exists.
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Run time

The run time guoted is for an annual simulation of a single-
zone, 100 square meter residence using an hourly time step.
The range is rather broad: 5 - 1000 CPU-seconds. The num-~
ber of CPU seconds is very machine—-dependent. It can easily
vary by a factor of 5 for the same program run on different

machines.
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RESULTS - OUTPUT

Temperature profiles, loads and, if an HVAC system is in-
cluded in the simulation, energy consumption are the funda-
mental outputs of these programs. Depending on the program,
these variables can be given by component, zone or total
building and for time-intervals of one hour, one day, one
week, one month and one year. For a selected number of these
possible outputs, table 3.3 shows whether or not they can be

delivered by the programs.

Loads

The fact that most of these programs have been developed for
detailed analysis shows up in the table. Hourly loads are
given by almost all of the programs and for those that simulate
multizone buildings, output is available for each zone or

component.

Temperatures

All programs produce indoor air temperature as output, but it
is interesting that as many as twenty also produce surface-
temperatures. The existence of graphic plotting routines in

a program 1s not that important as this tehds to be very
system~dependent. Obwviously the possibility of producing out-
put files with hourly data for subsequent data handling and
plotting by other programs ought to be inherent in any of the

programs.

Fuel consumption

When an HVAC system or plant is included in the simulation,
monthly consumption and peak demand are obviously provided
by most programs. Also, most programs provide energy consump-

tion by system componenets separately,
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INPUT DATA

File type

Eleven progréms create files through interactive data input
but most of them require the preparation of an input file

to be read by the program while it is executed.

Required/possible input data

The high density of the dots in the middle of Table 3.4
shows that most of the programs accept schematic design and
architectural design data as input. This indicates that
most of the programs can be used to analyse the impact of
varying these data. The nature of these data is that they
are very concise: for example building surface areas,
building material data, building mass data etc. This is
very much in line with the typical computer model of a house:
a "shoebox" with windows. Only a few programs accept data .

on the generic building shape or building type.

Weather data

Hourly data are used in all cases, except for one which re-
‘quires data given at smaller time intervals. For the rest
of the programs, hourly weather data can be given for a
"typical" day, or as a typical meteorological year, TMY,

or any weather data file of hourly values. The data vari-
ables needed for a given program has to be explored with the
program distributor. Typical data variables needed are two
radiation data variables, wind speed, ambient temperature

and;dew'point temperature.



b s
18 —
at
0 oW oW
~ ¢
g 4 O
0O =9 g
o 0
LT =
n O U
* o T
™ o T I}
15 T & PR
Q ] ]
—~ E o P
o] o Yy
g, =59 .+ 3
H O w Pom
“WAOD T TINTIHOS A SATHVA | @ ofefe . . oo (o |ole
1=
;:Eg CAN3ILYT 103
=g I7EISNIS ejele 8 o0 L . oiojo/elee ®
\ AINO FTEISNSS | g lel@|® olejoje| (o |0 oleje| |ofe )
[ ¥ |
el WI0L INALYT B TTHISNIS ®
=S u3d3S INGLV1 § JIdISNES | @ . o o] |o® o |ejo|e(e| |
B 3345 ONIM HLIM G318VA s e slele || ') oo lo |of |@ ®
F:‘*'f-% QOHL3W Xovdd Py sl® ®
=
——1 ¥NOH/JONYHD HIV |ele| |ele] |e® ejo|ejo|e| |ojo|ej |o(eje| o|eoie|e
© NOLLYINSNI 31EvIACH (e (e |e] [e e |® ooojojo|aie oo |
E INYISNOD NIVW3d el slele e ele| (o (o (o |e|e
I
== (033dS CGNIM HLIM JIONVHD ol ele elele ole o elofole|e ol e [
q00L A9 J3T¥VA ° oo o (@ (@ |e|loiele| |(oe|le
o0l A9 q3xld ° ®
' .
= | ¥3SN A STINTIHIS LNN! | el @ ae olelo|sje o [0 @ |ole|ejole| |o|je|ee
5=z AINO EIV 1 1ot 1| |@f®@ o |ofe ® ole| (oo
2= 41V 3 S30V3UNS || |e| |e@ olofe| [@ oloje olole . ole| lo
ONIH2LIMS TYNOSYIS - sle
2 7Ms TYNOSYIS B ATAVO | e o |o olojel |e| (@ oleioio|ojoiole e
2 KTNO ONVAEIAC . P . sje/e| |@
I
&5 "1ONY1S30 ¥4V 10S ANY | @ oo o(ee oo (o e |eo o ojoje| (o o |@
TYLOL Py
| = 1238107 38n341d {e(e| @ ™ ° ' ®
oo
ﬂ}u;:GV&aH'LDHHIG'HsnddIG * IR I I IR ) ole oe eleje oj0|® e e
o <] 0 7
S G3AdOTIS TIONL YANY | gigie|e|e(e|e(ele oiojole|e olo|e|eje|oejoe|e®
. 43H10 o ™ el |® ®
E&éég LID17dW] | @ ] sleie o elele
(O ¥37n3 31dWIS |e| (@] |e|® ole ®
i JLVLS AGY3LS P ®
TEE 401DV 3SNOdSId ° Py ole ° oiel o o |®
[N (= -4
= 7097 ™ o
Ly
éét& 21svd ® ® ®
PN Y NVHLNOY (@je| o|/e/e|ejs|(e| [ele; (o |e|o] [o|/e{sjele|e(o|e|e(es|s|sle
grn
w
= 5
<= w -
40 = Al <
Suw < a =
OO b gg = .
430 5| = I
« OO = 21+ i ol —
o ol ' SERRSESKE D
m L“,Ewg}- [a'd L] = v} =Z| 2 — =1 ul o) o] oy ul
(6] = e B w o o —l g > Ol A g G | v A ]
vt O v = ] W ~ O O o wol O O=E L - WO o = v O] O,
Q “’”‘”Z:’":’““”>""“:"’Cdiﬁ%é;ﬁﬁ%%ﬁéﬁﬁa’&
E NEBREEEEHEREEEF EEREREE EEEEEEEEER EEHH

2}  VERTICAL ONLY 3) FINITE ELEMENT
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1%

CALCULATION PROCEDURES

Programming language

FORTRAN is the most common language employed in the programs
- surveyed. Three of the models have been programmed in BASIC
and two in ALGOL. However, this does nqt mean that the 25
?ORTRAN programs can be run by any machine'having a FORTRAN-
compiler. The compiler is very maéhine—dependent, so before
requesting a program it is necessary to determine on which
computers the program has been running. This information is
~ included in the survey forms but should alsc be checked with
the authors to avoid any difficulties in implementing the

program.

Heat transfer

Heat transfer is primarily modelled by finite differences

but alsoc to quite a large extent by response factors.

Solar orientation and shading

Most of the programs have routines for the calculation of
solar radiation on any given surface, but when it comes to
shading, only half of them can take wing-walls or any other

obstruction into account.

Room temperatures

Surface and air temperatures are calculated by half of the

programs and air only by the other half,

U=values

Again, half of the programs include the effect of wind speed
on building U-values and half of them can also deal with

moveable insulation.
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Infiltration

A given air change per hour is the most common way of handling

infiltration but 13 programs vary infiltration with wind speed.

"Internal loads

9 programs handle sensible and latent internal loads separately

while 15 consider sensible loads only.

Ventilation

Ventilation is primarily calculated as a sensible heat exchange;

only two programs include latent heat exchange as well.
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4. STATUS OF VALIDATION OF MODELS USED IN THE
PARTICIPATING COUNTRIES

Model development is notAfinished aftér the programming
phase. The model must be checked in every possible way

to ensure that it is a reliable tool. The ultimate check
of a model is a comparison to reality. For thermal ana-
lysis models this involves a comparison to measured data
from either test cells or real houses. However, the pro-
cess of validating a model against measured data is a very
tedious process which is often complicated by the lack of
adequate performance data. For these reasons the Task VIIT
participants considered it important to establish, at the
outset of the work in Subtask B, the status of validation

of the models used in the member countries.

Table. 4.1 was generated at one of the eafly working group
meetings (Summer 1982) and has since been updated by the
participants. It appears that the number of fully docu-
mented validation studies is very limited. DEROB, BLAST

and SERI-RES are the only programs which have been validated
for Trombe walls and attached sunspaces and only about

seven of the programs have been validated for direct gain
system data. The table provides clear indication that
further work is needed in this area. -
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Table 4.1
IEA SOLAR HEATING AND COCLING PROGRAMME, TASK VIII, SUBTASK B
Analysis capabilities and validation experiences on highly instrumen-
ted facilities of the models used in the participating countries.
Elm-meeting, Switzerland, July, 1982
PASSIVE SYSTEM VALIDATION EXPERIENCE
ANALYSIS CAPABILITY .
MODEL COUNTRY TEST CELLS HOUSES
DG THW S8 TS DG W 55 TS DG ™ 88 TS
TRNSYS Austria X X X o] (o] 0
ENCORE Canada X 7
BA4 Denmark X .
HAUSER Germany X X X X .
MORE Italy X
(Fiat) )
NBSLD Italy X
KLI Nether- X X X o]
lands
BFED Nether- X X X
lands
ENCORE Norway X ? o] o
VARUM Norway X ? L]
ESP United X X X X .
Kingdom
BRIS Sweden X ? X
STANWAD Sweden X
DEROB Switzexr— X X X ? . . . ‘.
land
SERI-RES | Switzer-~ X X X ? . . ° . *
land
SERI-RES | U.S.A. X X X ? . . . .
BLAST U.Ss.A. X X X X . L] . *
DOE-2.1 U.S.A. X ? [ ] .
2 possible, not knowna DG: Direct Gain
: Wall
o] some work made - not documented - ™ Txombe Wa
X a §8: Sunspace
OF Work underway TS: Thermo-syphon system

validation study performed
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BELGILMH

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

<
O
o
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w
w

TASK VII ~ PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B ~ MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL: _

rooL kaME: LPB1 _ ‘ AVAILABLE muroucy: Laboratoire de Physique

pEvELOPED BY: Laboratoire de Physique du du Batiment: Universite de Liege,
Batiment: Universite' de Liege Faculte des Sciences, Applique’es
Faculte des Sciences Applique'es 15, Avenue des Tilleuls - Bat Dl
15, avenue des Tilleuls - Bat D1 FHOKE m.‘f”ggﬁ'%gg'faoseégi%sv
4000 Liege Belgique SUPPORTED BY: The SPPS

baTE DEVELOPED: 81 ‘ Rue de la Sciences no. 8

DATE OF LAST REVISION: O3 : 1040 Bruxelles - Belgique

PaoNE No.: 02/2304400
BRIEF DEscrirrIon: _LPBl is a programme designed to compite thermal loads and

temperatures in a building. This is done taking all capacity effects

into account, thus in a dynamic way.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

D MAIN FRAME COMPUTER O H1CRO-COMPUTER CJ HAND CALCULATOR [ GRAFHIC OR MANUAL
D CARD DECK O bisc {0 MAGNETIC CARD [0 TEMPLATES, CHARTS, TABLES
O 7aPE D TAPE O LISTING 0O Book
J TIME SHARING 0 LISTING D RECALL OKLY HEMORY O DEVICE
[J LISTING ~ BARD COPY [0 RECALL ONLY MEMORY~ INTEGRATED CIRCUIT
INTEGRATED CIRCUIT : {COMPLETE SECTIONS 1, 2, 6}
{COMPLETE SECTIONS 1, 2, 3) {COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, 4)

N U




BELGIUM

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

*

INTENDED USE:

INTENDED FOR USE BY:

B ARCHITECT Kl ERGINEER B TECHNICIAM [0 RESEARCH ANALYST
PHASE FOR WHIQH DESION TOOL WAS DEVELOFED (1 ONLY):

PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.): -

=<
0
-
1 &)
|
73

B PRE-DESIGN O SITE ANALYSIS B SCHEMATICS Bl DESIGR DEVEL. {J POST-DESIGN SERV.  [J RESEARCH

01 PRE-DESIGN O SITE ARALYSIS [ SCHEMATICS £} DESIGN DEVEL. D) POST-DESIGN SERV. [J RESEARCH

MAJOR & MINOR ENERGY COMPONE‘NTS ADDRESSED BY TOOL:

ACCOMMODATE

[J MISCELLANEOUS

HEATING B cooLInG [ LicHTING O o
B LoADs B LOADS 0O wo LOADS
® SPACE TEMPS. B SPACE TEMPS. D rc(wx) LEVELS SOLAR ACTIVE
[J HVAC SYSTEMS £] HVAC SYSTEMS D SYSTEM DESIGN [ SULAR PASSIVE
B PASSIVE SOLAR 8 PASSIVE CLNG. [0 ECONOMICS £} ECONOMICS
) ACTIVE SOLAR B SHADING [3 DAYLIGHTING
2 SHADING B SYSTEM DESIGN FC(LUX) LEVELS
& SYSTEM DESIGR O ECoNOMICS D ARTIFICIAL LING.
) ECONOMICS B} UNDERGROUND LOADS REDUCTION
¥ UKDERGROUND B SLOPED CLAZING
Kl MAss

B Mass

INPUT DATA REQUIRED: _ DOES NOT

D FAXS
£ puMPs
O MISC. ELECTRICAL
[ ELEV. & ESCALATOR

TOTAL

MINIMUM RECOMMENDED POSSIBLE

INPUT

IRFUT INFUT

PRE~DESIGN AND SITE AMALYSIS DATA

LOCATION - ASSOCIATED WEATHER DATA

BUILDING TYPE AND SCHEDULE

QCCUPANCY RATES

BUILDING AREA

SPACE TEMPERATURES

LOCAL ENERGY COSTS

GENERIC BUILDING SHAPE DUE T0 SITE RESTRICTIONS
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.)
LIGHTING REQUIREMERTS

0Oo0a0oo0

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS

GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA- :

BUILDING MATERIALS & AS50CIATED DATA (R, a, E, ETC.)
BUTLDING MASS DATA

SHADIKG CrEFFICLERTS & DAYLIGHT TRANSNISSION
INTERIOR ::UR.FA(I DATA

ENGINEERING DESIGK PEVELOPMENT DATA

HECHANICAL SYSTEM DESIGN
MECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
. LIGHTING SYSTEM CONTROL

0000

Dooooo

[#]nnssuiana

oD

noooos

OOE0REERR

Dooooo
@umn OOOD CooOO | oobonoooo
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LPB1 BELGIUM

IEA 3. SURVEY FORM FOR
SOLAR RED & | ENERGY DESIGN TOOLS

& ANALYSIS MODELS

SECTION

) et b Vi I Y g
WEATHER DATA:

TEMPERATURE DATA:

% HOURLY TAPE {0 TYPICAL DAY [J MONTHLY DATA [0 ANNDAL DATA O HONTHLY DEGREE DAYS

O ANNUAL DEGREE DAYS

[ AVE. HMONIHLY MIN. AND MAX. [0 AVE. MONTHLY TEMP. DO DalLY

" SOLAR DATA:

SOLAR ORIENS. CALC:

DAYLIGHT CALC:

B HOURLY TAPE

B) ANY ORIEN. INCL. SLOPED
O SLOPED FACING SDUTH

0O HOUR-BY-HOUR

[ TYPICAL DAY FROFILE

O ANY VERT. & HORIZ.
[} SURFACE REFLECTANCE

[0 MORTHLY AVE. DAILY & TOTAL

[ HORIZ. & & CARDINAL DIREC.

[0 TYPICAL DAY/MONTH

[ TYPICAL CLEAR & CLOUDY DAY/MONTR

O ANSUAL AVERAGE  [J OTHER

CALCULATION PROCEDURES:

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION;
SHADING:
MOVABLE SHADING:
MASS EFFECT IS CALCULATED:
ROOM TEMP. BASEP ON:
.INSIDE TEMPERATURE:
U=VALUES :
INFILTRATION: .
INTERKAL LOADS INCLUDE:
VENTILATION:

DAYLIGHT COEFFICIENTS:
ZONES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

O FINITE DIFFEREKCE

8 DIFFUSE/DIRECT/RE-RADIATED
[ SIMPLE EULER -

R ANY SOLAR ORSTRUCTION

B DAILY & SEASONAL SWITCRING
B TRANSIENT HEAT FLOW

JB SURFACE & AIR

£ INPUT SCHEDULE BY USER

3 CHANGE W/WIND SPEED

[ AIR CHANGE PER HOUR

Bl SERSIBLE & LATENT SEPARATE
[} SENSIBLE

£ SKY, REFL. & DIRECT

B> [ 10 =25
[ SYSTEM EFFIC. INPUT

{J ANNUAL COST

.
LOAD DETERMINANTS: [} COMPONENT Bl ZoNE
LOADS OUTPUT BY: B HOUR D pay
TEMPERATURES: B AIR £8, SURFACE
FUEL USE BY: B MONTHLY CONSUMPTION £ ANNUAL
[® MONTHLY PEAK DEMAND B ANNUAL
D oTHER {J OTHER

[ RESPONSE FACTOR

[ DIFFUSE/DIRECT

E) IMPLICIT

[0 GVERMANG ORLY

O SEASOMAL SWITCHING

O TIME CONSTANT FACTORS

O AIR OMLY

0O FIXED EY TOOL

Kl REMAIN CONSTANT

O CRACK METHOD

[0 SEWS. & LAT. TOTAL
O LATENT

[J SKY & REFL.

0O2z-10
[ SYSTEM OPTIMIZING
0 SIMPLE PAYBACK

Bl BUILDING
O HONTH
[J GRAPHIC ®LOT

CONSUMPTION
PEAK DEMAND

LANGUAGE: [@ FORIRAN D BasIC O HACHINE LANGUAGE 0O OTHER [0 GRAPHS, CHARTS & SIMPLE CaALC.
USER TYPE: El INTERACTIVE ° J INTERACTIVE GRAPHIC & PREPARE FILE O HAND CGALCULATIOR
URITS OF CALCULATION: B SI UNITS L3 ENGLISH 0 BOTH

O STEADY STATE

0 ToTAL

[J OTHER

[ No SHADING

[J NOT CALCULATED

{1 ASSUME NO MASS AFFECT
{0 NOT CALCULATED

) VARIED BY TOOL

] MOVABLE INSULATION
O VARIES W/WIND SPEED
O3 SENSIBLE ONLY

[0 VARIES BY SCHEDULE
OR COMMAND

O sky oMLy

D1 oy
[J COMPONENT SENSITIVITY
D LIFE CICLE COSTING

[ SEASONW .- 3 YEsR

[ SYSTEM COMPONENTS
0 ENERGY SYSTEMS
] TOTAL BUILDING ONLY




BELGTUM

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

SECTION/

SECTION 2.

ASSUMING USE OF SOFIWARE ON _PUBLIC TIME-SHARING NETWORKS:

THROUGH THEM).

Laboratoire de Physiaue du Batiment.

HARDWARE:
COMPUTER TYPE: B 1M O coc O WIVAC £ oTHER -
CORE REQUIRED: B > 500K 0100 = 500 X ) 025 -100K Q<K
SUPPORT: D USER'S GUIDE [0 DATA MANUAL 0O OTHER
EQUIPMENT: O cr [J PRINTER [} TEXTRONIX O OTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST: ©
IN-OFFICE EQUIPMENT: ‘&Y PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER
TIME TO INPUT AND DEBUG: MAN-DAYS MAN~HOURS
RN COST/TIME: ¥
1NPUT SET-UP TIME: HAN-DAYS HAR-HOURS
TYPICAL* RUN TIHE: 0> HR [J60OM~-30M D3ou-ioy Dcion
" TYPICAL* CPU TIME: O > 100D SEC. £} 100 - 1000 SEC. D 5 - 100 SEC. 0 <5 sEC.

®FOR THIS FORM, ASSVME “TYPICAL™ TO BE A SINGLE-ZOKED 100 SQUARE METER RESIDENCE WITH ALL OUTPUZS CHECKED (,’) IN

NAMES AND CONTACTS OF TIME~SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED

Universite' de Liege, Faculte! des

Sciences Applique'es 15 Avenue des

Sciences Tilleuls -~ Bat D1

4000 Liege Belgique

%




SOLPA | BELGIUN

IEA

BOLAR RED

. | .SURVEY FORM FOR
" | ENERGY DESIGN TOOLS
‘& ANALYSIS MODELS

=z
O
-
&)
A
o

TASK Vill - PASSIVE AND HYBRID SOLAR  RETURN To:

LOW ENERGY DWELLING

SUBTASKLB ~ MODELLING & SIMULATION
SUBTASK ¢ ~ DESIGN METHODS

GENERAL: _ : .
100L HaE: SOLPA AvAILABLE TaRouci: A De Herde
DEVELOPED BY; & De Herde - E Gratia Unite' d'architecture, Bat.Vinci
Unite' d'architecture ' Place du Levant 1
Batiment Vinci ] . 1348 Louvain-la-Neuve BELGIQUE
Place du Levant 1 ' phone wo.: 0107418181 ect 2139
1348 Louvain-la-Neuve BELGIQUE SuPPORTED st: A. De Herde _
DATE DEVELOPED: 1981 . Unite' d'architecture, Bat.Vinci
DATE OF LAST REvIsion: _ 1981 l Place du Levant 1

1348 Louvain-la-Neuve - Belgique

provE No.: 010/418181 ext 2139
BRIEF DESCRIPTION: _This design tool calculates the performances of a window

-with a "porch roof". It calculates, hour by hour, the shaded surface
and the balance sheet.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

[ MAIN FRAME COMPUTER O MICRO~COMPUTER [0 HAND CALCULATOR [ GRAPHIC OR MANUAL
" CARD DECK 0 pisc [} MAGNETIC CARD D TEMPLATES, CHARTS, TABLES
. &) TAPE . 0 TAFE 1 LISTING : T BOOK
O TIME SHARING O LISTIRG [ RECALL ORLY MEMORY D DEVICE
EJ LISTING = HARD COPY {1 RECALL ONLY MEMORY - INTEGRATED CIRCUIT )
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, 2, 6)
(COMFLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, &)

N _




IEA

BOLAR RED

e
INTENDED USE:

INTENDED FOR USE BY:
B ARCHITECT E) ENGINEER O TECHNICIAN O RESEARCH ANALYST @ Builder
PHASE FOR WHICH DESIGY TOOL WAS DEVELOPED (1 ONLY):

PHASE(S} FOR WHICGH DESIGN TOOL MAY BE USEFUL {ANY NO.):

B PRE-DESIGN 0 SITE ARALYSIS B SCHEMATICS K] DESIGN DEVEL. O POST~DESIGN SERV. [} RESEARCH

[ PRE-DESIGN ) SITE ANALYSIS O SCHEMATICS [) DESIGK DEVEL. D) POST-DESIGN SERV. - [J RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRéSSED BY TOOL:

BELGIUM

. SURVEY FORM FOR z
" | ENERGY DESIGN TOOLS K
- & ANALYSIS MODELS b

B HEATING O cooLIng 0 LicETING O prw . 0 MISCELLANEGUS
B LOADS O LoADS 0 Loans LOADS FANS
) 5PACE TEMPS. D SPACE TEMPS. O FC{LUX) LEVELS SOLAR ACTIVE PUYPS
[ MVAC SYSTEMS 0 HVAC SYSTEMS ) SYSTEM DESIGN ) SOLAR PASSIVE O MISC. ELECTRICAL
& PASSIVE SOLAR OO PASSIVE CLNG. D EcoxoMics O EcoNoHIcs D ELEV. & ESCALATOR
[3 ACTIVE SOLAR D SHADING O DAYLIGHTING
B2 SHADING O SYSTEM DESIGN FC (LUK LEVELS
O SYSTEM DESIGH 00 ECONOMICS 0 ARTIFICIAL LTHG.
[0 ECONOMICS O UKDERGROUND LOADS © REDUCTION
1 UKDERGROUND 0 SLOPED GLAZING
LOADS D Mass
{0 Hass
INPUT DATA REQUIRED: e
) . DOES KOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT IKPLT

FRE-DESIGN AND SITE ANALYSIS DATA

LOCATION ~ ASSOCIATED WEATHER DATA

BUILDING TYPE AND SCHEDULE

OCCUPANCY RATES

BUILDING AREA

SPACE TEMPERATURES

LOCAL ENERGY COSTS .

GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS

LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.)
" * LIGHTING REQUIREMENTS

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORLENTATIONS
CONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA .

acooooDoa

OCconoOooo

 BUILDING MATERIALS & ASS5OCIATED DATA (R, &, £, ETC.)
BUILDING MASS DATA
SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSIOR
INTERIOR SURFACE DATA

.

oo oo

aooo

ENGINEERING DESIGN DEVELOPMENT DATA

MECHANICAL SYSTEM DESIGN
MECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM BESIGH
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGETING SYSTEM CONTROL

0o00oo
minin nnn;

Dooftn ODO0ORCRO®
0oooa DooooooDo

O%0E

@Dun Doan

ooooog
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BELGILM

TEA

SOLAR R&D

5K
THER DATA:

WEA

TEMPERATURE DATA:

8 HOURLY TAPE

SURVEY FORM FOR
ENERGY DESIGN TOOLS

& ANALYSIS

MODELS

O TYPICAL DAY

O MONTHLY DATA

[J ANNUAL DATA

SECTION

[0 MONTHLY DEGREE DAYS
O DAILY

SOLAR DATA:

SOLAR ORIENS. CALC:

DAYLIGHT CALC:

{J ANNUAL DEGREE DAYS [J AVE. MONTELY MIN. AND MAX. [J AVE. HONTHLY TEMP.

B HOURLY TAPE

B ANY ORIEN. INCL. SLOPED
[J SLOPED FACING SCUTH

O HOUR-BY-HOUR

{1 ANNUAL AVERAGE

[0 TYPICAL DAY PROFILE

O ANY VERY. & HORIZ.

] OTHER

[ TYPICAL CLEAR & CLOUDY DAY/MONTH

O MONTHLY AVE. DAILY & TOTAL

[0 HORIZ. & & CARDINAL DIREC.

O SURFACE REFLECTANCE

{0 TYPICAL DAY/MONTH

CALCULATION PROCEDURES:

LARGUAGE :
USER TYPE:

B FORTRAN
B INTERACTIVE
UNITS OF CALCULATION:

O BASIC

[J MACHINE LANGUAGE
[ INTERACTIVE GRAPHIC

¥ s1 URITS

O OTHER

0O ERGLISH

[ FREPARE FILE

[ GRAPHS, CHARTS & SIMPLE CALC.
[ HAND CALCULATION
[J BOTH

CH.E.CK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP, CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADING:
MASS EFFECT IS CALCULATED:
ROOY TEMP. BASED ON:
INSIDE TEMPERATURE:
U=VALUES:
INFLLTRATION:
INTERNAL LOADS INCLUD.E:

VENTILATION:

DAYLIGHT CDEFFICIENTS:
ZONES PER RUN:

SYSTEM HODELING:
ECONOMIC AMALYSIS:

OUTPUT:

[ FINITE DIFFERENCE

B DIFFUSE/DIRECT/RE-RADIATED
[] SIMPLE EVLER

[1 ANY SOLAR OBSTRUCTION

B DAILY & SEASONAL SWITCHING
[ TRANSIENT HEAT FLOW

O SURFACE & AIR

INPUT SCHEDULE BY USER

[} CRANGE W/WIND SPEED

] AIR CHANGE FER HOUR

() SENSIBLE & LATENT SEPARATE
[ SENSIBLE

[5 5KY, BEFL. & DIRECT

o> 25 0w - 25
[} SYSTEM EFFIC. INPUT

I ANNUAL OOST

[0 RESPONSE FACTOR

B DIFFUSE/DIRECT

] IMPLICIT

B OVERHANG ONLY

{3 SEASONAL SVITCHING
3 TIME CONSTANT FACTORS
[3 AIR ONLY

[ FIXED BY TOOL

[J REMAIN CONSTANT

[] CRACK METHOD

[J SENS. & LAT. TOTAL
[0 LATENT

[0 SKY & REFL.

Cz-10
{1 SYSTEM OPTIMIZING
O STIMPLE PAYBACK

LOAD DETERMINANTS:
LOADS OUTPUT BY:
TEMPERATURES:
FUEL USE BY;

& STEADY STATE

0 T0TAL

[J OTHER

) N0 SHADING

[J NOT CALCULATED

[ ASSUME KO MASS AFFECT
[¥ BOT CALCULATED

3 VARIED BY TOOL

B HOVABLE INSULATION
[0 VARIES W/WIXD SPEED
) SENSIBLE ONLY

[ VARIES BY SCHEDULE
OR ODHMAND

[J skt ONWLY

0 1 osty
[ COMPONENT SENSITIVITY
O LIFE CYCLE COSTING

D YEaR

) COMPONENT O zoxE [J BUILDING
@ ROUR 0O pay O MONTH
0 AR 00 SURFACE [3 GRAPHIC PLOT

[3 MONTHLY CONSUMPTION
) MONTHLY PEAX DEMAND
[ otHER

.[0 ANNUAL CONSUMPTIOR
O ANMNUAL PEAK DEMAKD
[3 OTHER

O3 SEASON

O SYSTEM COMPONENTS
O EKZRGY SYSTEMS
3 TOTAL BUILDING ORLY




BELGIUI

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

z
Q
-
O
w
7

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:

FIRST COST: ?

IN-OFFICE EQUIPMENT: CRT PRINTER

SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE : DATA HANUAL OTHER
TIHE TO INPUT AND DEBUG: HAN-DAYS MAN=-HOURS 7

RUN -COST/TIME: ?

“INPUT SET-UP TIME: MAN-DAYS KAN=HOURS
T‘EPIC_AL*RUNTIHE: 0 > 1 HR. a0 M- 30M O30 M- 10M
TYPICAL® CPU TIME: " O > 1000 SEC. 7 100 - 1000 SEC. 0 5 - 100 sEC.

SECTION 2.

ASSUMING USE OF SOFTWARE ON FUBLIC TIME~SHARING NETWORKS:

THROUGH THEH}.

Laboratoire de Coinie Ciul

HARDWARE:

COMPUTER TYPE: D 1M 0 ¢ O UNIVaC @ omier _Hewlett Packard
CORE REQUIRED: 0 > sook 0100 - 500 kK 25-1501{ . O<25k
SUPPORT: B USER'S GUIDE (3 DATA HANUAL 3 OTHER

EQULPMENT: ®crr B PRINTER 0 TEXTRONIX O oTHER

COSTS:

O<lon

O < 5 sEC.

*FOR THIS FORM, ASSUME "TYPICAL™ 10 RE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUT.S CHECKED (+) 1IN

NAMES AND CORTACTS OF TIME~SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED

Batiment Vinci Place du Levant

1348 Louvain-la-Neuve Belgique

-

/




PASSIVE HOUSE DESIGN CANADA

N

g
Y
i=A 3{1 SURVEY FORM FOR
sovan mee B | ENERGY DESIGN TOOLS
S & ANALYSIS MODELS

SECTIONJ

TASK VIl - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION Michael Glover

- Solar Energy Program
SUBTASK C - DESIGN METHODS National Research Council

Bldg. R-92
GENERAL: RIAoRg O
TooL NaME: _ Passive House Design ) AVAILABLE THROUGH: M. Zaheeruddin
peveLoPED 3Y:M. Zsgheeruddin and R.R. Gilpin Department of Mechanical Engineering
Dept. of Mechanical Engineering The Uni\}ersity of Alberta
The University of Alberta ELCMONTON, Canada.
EDMONTON, Alberta T6G 2G8 PrORE wo.: (403) 432-3251

SUPPORTED BY:

DATE DEVELOPED: Iuly 1980 —Depanmenr_of_Mechame.aJ_Englneemng_

DATE OF LaST REvision: Yuly 1981

PHONE RO.:

ERIEF DESCRIPTION: The Passive House Design similates the dynainic response of the house

to variations in radiation fluxes and anbient air tenpefatur‘és. The program can

investigate the effect of thermal mass in the structure and contribution of soil

mass surrounding the basement.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B KAIR FRAME COMPUTER [0 MICRO~COMPUTER O HAND CALCULATOR D GRAPRIC OR MANVAL
O CARD DECX 0O pi1sc [0 MAGNETIC CARD [ TEMPLATES, CHARTS, TABLES
B TAPE [0 TAPE O LISTING D sork
£} TIME SRARING O LISTING ) RECALL OKLY MEMORY 0 DEVICE
[J LISTING - HARD COPY {1 RECALL ONLY MEMORY - INTEGRATED CIRCUIT .-
INTEGRATED CIRCUIT {COMPLETE SECTICNS 1, 2, 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, 4)

- - Y




PASSIVE HOUSE DESIGH ' CANADA

I=A, ;-5, SURVEY FORM FOR
SOLaRRER &0 | ENERGY DESIGN TOOLS
' & ANALYSIS MODELS

=
Q
l._
&)
w
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INTENDED USE:

INTENDED FOR DSE EY:

B ARCHITECT B ENGINEER O TECHNICIAR B RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOFED {1 ONLY):

D PRE-DESIGN {0 SITE ANALYSIS O SCHEMATICS D DESIGN DEVEL, O POST~-DESIGN SERV. @ RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.}: ,

B PRE-DESIGN [J SITE ANALYSIS [O SCHEMATICS #l DESIGN DEVEL. [0 POST-DESIGR SERV. ) . RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING O cooLING O LIGHTING Oomw [J MISCELLAKEOUS
B LoADS [J LoADS [ LOADS O LoADS [T FARS
B SPACE TEMPS. [0 SPACE TEMPS. [ FC(LUX) LEVELS [} SOLAR ACTIVE D ruvps
[J HVAC SYSTEMS D HVAC SYSTEMS O SYSTEM BESIGN [D SOLAR PASSIVE [) MISC. ELECTRICAL
8 PASSIVE SOLAR#% O PASSIVE CLNG, 0 ECONOHICS O ECONOMICS O ELEV. & ESCALATOR
8 ACTI;'E SOLAR 8 g;{.;ggcnzs}m [} DAYLI(EHLTDIONG eLs ’
"0 SRADING Fc L) LEV
O SYSTEM DESIGN O ECONOMICS O ARTIFICIAL LTNG. * GIVE DETAILS:
C ECONOMICS {0 UKDERGROUND LOADS REDUCTiON X = direct gain
u m.nfgggunn 8 i}\.ggin GLAZING 7 X - trombe wall
B MASS ~ attached sumspace -
- other |
. TOTAL
INPUT DATA REQUIRED: DOES NOT  MIKIMUM HRECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPUT

PRE-DESIGN AND SITE ANALYSIS DATA

LOCATION — ASSOCIATED WEATHER DATA

BUILDING TYPE AND SCHEDULE

OCCUPANCY RATES

BUILDING AKEA

SPACE TEMPERATURES

LOCAL ENERGY COSTS

GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIORS
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.)
LICHTING REQUIREMENTS

0o0aaooos
auoooaoono
OoriseEwe

SCHEMATIC DESIGH DATA

BUILDING SURFACE AREAS

GLAZING AREAS & ORIENTATIONS
20NING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED DATA (R, o, ¢, EIC.)
BUILDING MASS DATA '

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

swua 0oooo
| im] ]

Doog
omow

ENGIREERING DESIGN DEVELOPHENT DATA

MECHANICAL S5YSTEM DESIGN
MECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM GOKTROL
LIGHTING SYSTEM DESICN
L1GHTING SYSTEM CONTROL

pDooono
00oooo
000000

Qﬂmu ooco oooon Onooonoao
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PASS IVE HOUSE DESIGH CANADA

I=EA SURVEY FORM FOR
ENERGY DESIGN TOOLS

& ANALYSIS MODELS

e
o
-
O
w
w

TR
WEATHER DATA:

M HOURLY TAPE [D TYPICAL DAY

TEMPERATURE DATA: [ MONTHLY DATA [ ANNUAL DATA ) HONTHLY DEGREE DAYS

{J ANNUAL DEGREE DAYS

SOLAR DATA: I HOURLY TAPE

SOLAR ORIENS. CALC:

[0 SLOPED FACING SOUTH

O TYPICAL DAY PROFILE

ff ANY ORIEN. INCL. SLOPED

[) AVE. MONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP, O baILY
O MONTHLY AVE. DAILY & TOTAL

[ ANY VERT. & HORIZ.
{J SURFACE REFLECTANCE

[0 HORIZ. & & CARDINAL DIREC.

DAYLIGHT CALC: # HOUR-BY-HOUR

[0 ANNUAL AVERAGE

O TYPICAL CLEAR & CLOUDY DAY /HONTH

[0 TYPICAL DAY/MONTH

[} OTHER

CALCULATION PROCEDURES:

{3 MONTHLY PEAX DEMAND
0 OTHER

_LANGUAGE: i FORTRAN [0 BASIC ] MACHINE LANGUAGE [J OTHER

USER TYPE: W INTERACTIVE ' O INTERACTIVE GRAPHIC D) PREPARE FILE

UNITS OF CALCULATION: 0 S1 UNITS W ENGLISH '

CHECK ALL APPROPRIATE BOXES: _
HEAT TRANSFER: M FINITE DIFFERENCE [] RESPONSE FACTOR
SOLAR COMP., CALCULATED: O DPIFFUSE/DIRECT/RE-RADILATED , #8 DIFFUSE/DIRECT
INTEGRATION: B SIMPLE EULER 8 IMPLICIT
SHADING: ) ANY SOLAR OBSTRUCTIOR I OVERHANG ONLY
MOVABLE SHADING: I DAILY & SEASONAL SWITCHING {3 SEASONAL SWITCHING
MASS EFFECT 1S CALCULATED: B TRANSIENT MFAT FLOW [J TIME CONSTANT FACTORS
. ROOM TEMP. RASED oé: B SURFACE & AIR {0 AIR ONLY
IRSIDE TEMPERATURE: 8 INPUT SCREDULE 2Y USER [ FIXED BY 'FDOOL
U~VALUES: [0 CHANGE W/WIND SPEED O REMAIN CONSTANT
INFILTRATION: . B ATR CHANGE PER HOUR [J CRACK METROD
INTERNAL LOADS INCLUDE: B SENSIBLE & LATENT SEFARATE . [0 SENS. & LAT. TOTAL
VENTILATION: . [ SENSIBLE 3 LATENT
DAYLIGHT COEFFICIENTS: O sKY, REFL. & DIRECT 1 SKXY & REFL.
20MES PER RUN: o> 25 D11 -25 0z-1o
SYSTEM MODELING: [J SYSTEM EFFIC. INPUT [J SYSTEM OPTIMIZING
ECONOMIC ANALYSIS: [ ANNUAL COST ] SIMPLE PAYBACK

QUTPUT:

LOAD DETERMINANTS: [} COMPONENT O zose B BUILDING

LOADS OUTPUT ®Y: O nour D DAy [ MONTH

TEMPERATURES: W AR ) SURFACE D) GRAPHIC PLOT

FUEL USE BY: O MONTHLY CONSUMPTION [0 ANNUAL CONSUMPTION

[J ANNUAL PEAK DEMAND
O oTHER

-

[0 GRAPHS, CHARTS & SIMPLE CALC.

[0 HAND CALCULATION
[J BOTH

O STEADY STATE

O TOTAL

[J OTHER

{3 N0 SHADING

13 ROT CALCULATED

) ASSUME RO MASS AFFECT
O ROT CALCULATED

O VARIED ¥ TOOL

B MOVABLE INSULATION
[0 VARIES W/WIND SPEED
[J SENSIBLE ONLY

M VARIES BY SCHEDULE
OR COMMAND

0O sky oNLY

B 1 ooNLY
[D COMPONENT SENSITIVITY
] LIFE CYCLE COSTING

O SEASON & YEaR

[ SYSTEM COMPOMENTS
[ ENERGY SYSTEMS
[J TOTAL BUILDING ONLY




PASSIVE HOUSE DESIGN CANADA

IEA 4. [ SURVEY FORM FOR

SOLAR RE&D ‘g_&

ENERGY DESIGN TOOLS
& ANALYSIS MODELS

z
O
=
O
L
W

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER’

HARDWARE: -

COMPUTER TYPE! O 14 0 coc O UNIVAC D oThER __ AMDHAL, V/470
CORE REQUIRED: 0O > 500k 0D 100 - 500 K B 25- 100X D<K
SUPPORT: Q) USER'S GUIDE [J DATA HANUAL Druruzk

EQUIPHENT: Doar " W oeRNmR O TEXTRONIX O omiER

COSTS:

ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:

FIRST cost: Not known

IN-OFFICE EQUIPMENT: CRT __ - PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER
TIME TO INPUT AMD 'DEBUG: MAN-DAYS ' MAN-HOURS

RUN COST/TIME: 2

INPUT SET-UP TINE: HAN-DAYS 1 HAN-HOURS
TYPICAL® RUN TIME: . 0> 8. Oeon-30M - - O3M-10u D<o
TYPICAL* CPU TIME: O > 1000 SEC. D 100 - 1000 SEC. ® 5 - 100 seC. O <5 sec.

“FOR THIS FORM, ASSUME "IYPICAL™ TO BE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKEDR (V) 1IN
SECTION 2.

ASSIMING USE OF SOFTWARE OR PUBLIC TIME-SHARING NETWORKS:

HAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVATLABLE (EXACT COSTS CAN BE OBTAINED
THROUGH THEM). - *

- %




ENCORE - CANADA CANADA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
Q
-
O
W
0

TASK VIl - PASSIVE AND HYBRID SOLAR RETURN TO:
LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION ’S‘iﬂ:e;ngiwe;
SUBTASK C B DESIGN METHO_DS- National Rgz’ea;zﬁrg!:uncil
‘ Bldg. R-92

GENERAL: Octava, Ontarfo

TOOL NAME: Encore—Canada AVAILABLE THROUGH;

DEVELOPED 3Y: __A. Konrad Thermal Performance Section
Division of Building Research ] Divigion of Building Research
National Research Council of Canada National Research Concil of (:a-nada_
Ottawa, Ontario. KIlA ORS PHOKE R0.: Ottawa, K1A ORS (613) 993-1421

. ' SUPPORTED BY:
DATE DEVELOPED: August 1978 : Thermal Performance Section
DATE OF LAST REvisIon: 1980 Division of Building Research

National Research Council of Canada

PHONE no_:Ottawa, K1A OR6 {613) 893-1421

BRIEF DESCRIPTION: amd i : p
hourly basis us:mg real weather data. Intemal heat storage is taken mto accomt
Air infiltration calculations are based on mass flow balance. Solar effects are

included. Temperature variation from room to room is permitted provided that electric
heaters controlled by proportioning thermostats are used. 0Qil-fired furnace heated

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS. . {continued over)

TOOL HARDWARE & AVAILABLE FORMS:

D MAIN FRAME COMPUTER O MICRO-COMPUTER [J HAND CALCULATOR O] GRAPHIC OR MANUAL
[0 CARD DECK I3 pisc [0 MAGNETIC CARD [0 TEMPLATES, CHARTS, TABLES
3 TAPE O TAPE D LISTING O sorx
O TIME SHARING 0O LISTING O RECALL OKLY MEMORY [ DEVICE
{1 LISTING ~ HARD COPY {0 RECALL ONLY MEHORY- INTEGRATED CIRCUIT .
INTEGRATED CIRCUIT fCOMPLETE SECTIONS 1, 2, &)
{COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, §5) ’

{COMPLETE SECTIONS 1, 2, &)

- _/
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<
Q
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O
L
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COMMENTS:

houses with hot.air distribution systems can also be simulated. Internal heat gains
(occupancy, lighting, appliances, hot water) are described by 24-hour schedules.

Heat transfer through basement walls and floor is computed on the basis of a yearly
cycle of ground surface sol-air temperature and constant basement indoor temperature.
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CORE-CANADA . CANADA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

z
O
=
O

w
7)

£
INTENDED USE:

INTENDED POR USE BY:
O ARCHITECT {0 ENGINEER 0 TECHNICIAN W EKESEARCH ANALYST
PHASE FOR WHICGH DESIGN TOOL WAS DEVELOPED {1 ONLY):

[ PRE-DESIGN D SITE ANALYSIS [ SCHEMATICS [J DESIGN DEVEL. [J POST-DESIGN SERV. M RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY AE USEFUL (ANY NO.): .
[ PRE-DESIGN [0 SITE ANALYSIS [] SCHEMATICS ) DESIGN DEVEL. B POST-DESIGN SERV, W RESEARCH
B HEATING : O cooLiNG [0 ricuTING ) prw . 00 M1SCELLANEOUS
B LOADS 8 LoaDs O 1oaps LOADS ) FANS
B SPACE TEMPS. 1 SPACE TEMPS. O Fc (LUK LEVELS SOLAR ACTIVE J PUMPS
W BVAC SYSTEMS O HVAC SYSTEMS D SYSTEM DESIGN [) SOLAR PASSIVE O MISC. ELECTRICAL
B PASSIVE SOLAR# [0 PASSIVE CLNG. [} ECONOMICS [ ECONOHICS O ELEV. & ESCALATOR
B Aﬂ1¥E SOLAR Elj SHADING o 0 Dm.uzu&,uc
SHADING . SYSTEM DESI FC (LX) LEVELS
) SYSTEM DESIGH [} ECONOMICS O ART1FIcIaL LTRG. % GIVE DETAILS:
) ECONOMICS [0 USDERGROUND LOADS REDUCTION X - direct gain
W UNDERGROUND [0 SLOPED GLAZING
LOADS - £ Hass ~ trombe wall
W MASS ~ attached sunspace
. ~ other
INPUT DATA REQUIRED: oA
. DOES HOT  HWINIMUM RECOMMENDED POSS1BLE
ACCOMMODATE  INPUT INPUT INPUT

PRE-DESIGN AND SITE ANALYSIS DATA

LOCATION - ASSOCIATED WEATHER DATA

. BUILDING TYPE AND SCHEDULE

OCCUPANCY RATES

BUILDING AREA

SPACE TEMPERATURES

LOCAL ENERGY COSTS

CENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.)
LIGHTING REQUIREMENTS

00u0ooEog
(1C00Coo00
ooocaoooac

SCHEMATIC DESIGH DATA

BOUILDING SURFACE AREAS
GLAZIRG AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OFPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGR DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED DATA (R, a, ¢, ETC.)
EUILDING MASS DATA

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

oooa bopog

0oon

- 0Oao Ooocr:

ENGINEERING DESIGN DEVELOPMENT DATA

MECHANTCAL SYSTEM DESIGN
MECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM COKTROL

LIGHTING SYSTEM DESIGN
LIGHIING SYSTEM CONTROL

oooooo
Dooong
Dopono
@n-u OmNm WNOENME  OUO0ODODOD
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CAItADA

ENCORE - CANADA _
IEA ;3_ SURVEY FORM FOR
ENERGY DESIGN TOOLS

soLAR ReD (3~
& ANALYSIS MODELS

: 5

e ?"'i‘%;?g;‘
WEATHER DATA:

TEMPERATURE DATA: B HOURLY TAPE
[0 ANNUAL DEGREE DAYS

=z
o
f—
O
w
w

D) TYPICAL DAY {J MONTHLY DATA [3 ANNUAL DATA ] MONTHLY DEGREE DAYS
[0 AVE. MONTHLY MIN. AND MAN. [J AVE. MONTHLY TEMP. D DaILY

) TYPICAL DAY PROFILE [] MONTHLY AVE. DAILY & TOTAL

SOLAR DATA: B HOURLY TAPE

) ANY VERT. & HORIZ. [ KHORIZ. & 4 CARDIRAL DIREC.

D) SURFACE REFLECTANCE

SOLAR ORIENS. CALC: @l ANY ORIEN. IKRCL., SLOPED

{1 SLOPED FACING SOUTH

DAYLIGHT CALC:

{3 HOUR-BY-HOUR
[ ANNUAL AVERAGE

[J OTHER :

[ TYPICAL CLEAR & CLOUDY DAY/MONTH

CALCULATION PROCEDURES:

LANGUAGE: J§ FORTRAN D BASIC [0 MACHINE LANGUAGE
USER TYPE: BB INTERACTIVE O} INTERACTIVE GRAPHIC
UH1TS OF CALCULATION: 0 s URITS

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
HOVABLE SHADING:
MASS EFFECT 1S CALCULATED:
ROOM TEMP. BASED ons
INSIBE TEMPERATURE:
U-VALUES: '
INFILTRATION:
INTERNAL LOADS INCLUDE:
VENTILATION:

DAYLIGHT COEFFICIENTS:
ZORES PER RUN:

SYSTEM MODELING:
ECONGMIC ANALYSIS:

OUTPUT:

LOAD DETERMINANTS: [ COMPONENT
LOADS OUTPUT BY: 0 non
TEXPERATURES: B AIR

FUEL USE BY:

0O oTHER

¥ HONTHLY CONSUMPTION
[3J MONTHLY PEAX DEMAND

) FINITE DIFFERENCE
DIFFUSE/DIRECT/RE-RADIATED
SIMPLE EULER

ANY SOLAR OBSTRUCTION
DAILY & SEASONAL SWITCHING
TRANSIENT HEAT FLOW
SURFACE & AIR

INPUT SCHEDULE BY USER
CHANGE W/WIND SPEED

[J AIR CHANGE PER HOUR

D) SENSIELE & LATENT SEPARATE
[J SENSIBLE

E®RCONDOOO

{) SXY, REFL. & DIRECT

o> |i0-25
I3 SYSTEW EFFIC. INPUT

3 ANNUAL COST

B 20N
B bay
) SURFACE

[ ARNDAL
0 omER

O OTHER

[J PREPARE FILE

0O ENGLISH

i RESPONSE FACTOR

B CIFFUSE/DIRECT

O I¥PLICIT

1) OVERHANG OMLY

[0 SEASONAL SWITCHING

[3 TIME CONSTANT FACTORS

M AIR ONLY

[ FIXED BY To0L

O REMAIN CONSTANT

{J CRACK METHOD

[O SENS. & LAT. TOTAL
) LATENT

0 SKY & REFL.

-z-10
O SYSTEM DPTIMIZING
[J SIMPLE PAYBACK

B BUILDING
B MONTH
{3 GRAFHIC PLOT

] ANNUAL CONSUMPTIOR

PEAK DEMAND

[ TYPICAL DAY/MONTH

[0 GRAPHS, CHARTS & SIMPLE CALC.

[0 HAND CALCULATION
8 BOTH

[) STEADY STATE

0O ToTAL

C] OTHER

B NG SHADING

[ HOT CALCULATED

[ ASSUME ND MASS AFFECT
[J NOT CALCULATED

[3 VARIED BY TOOL

M HOVABLE INSULATION
8 VARIES W/WIKD SPEED
W SENSIBLE ONLY

0 VARIES BY SCHEDULE
OR COMMAND

O sxy oNLY

0O 1 o’y
[J COMPONENT SERSITIVITY
) LIFE CYCLE COSTING

B SEASON 3 YEsR

[0 SYSTEM COMPONENTS
[ ENERGY SYSTEMS
O TOTAL BUILDIKG ONLY
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FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: W IBM D coe O UNIvaC T OTHER -
CORE REQUIRED: |:|>500x‘ [J 100 -~ 500 & D25~ 100k o<k
SUPPORT: : 8 USER'S GUIDE ) [J DATA HANUAL 0O otiER Conversational Front—end
EQUIPMENT: D crr ' PRINTER [0 TEXTRONIX [0 oTHER
COSTS:
ASSUMING PURCHASE OF ‘sorrum FOR _USE ON PRESENT TIME-SHARING:
FIRST COST: ]
IN-OFFICE EQUIPHENT: CRT PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER
TIME TO INPUT AND DEBUG: MAN-DAYS MAN-HOURS
" RUN COST/TIME:
CLNPUT SET-UP TIME: 1/2  man-pars HAN-HOURS
TYPICAL* RUW TIME: 0O > 1 HR. De0M~-30H 0O30n-10M W<OH
TYPICAL* CPU TIME: O > 1000 sEC. @ 100 - 1000 SEC. 0O 5 - 100 SEC. 0 < 5 SEC.

“FOR THIS FORM, ASSUME “IYPICAL™ TO EE A SINGLE~ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (V) In
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SRARING NETWORES:

HAMES AND CONTACTS OF TIME=-SRARING SERVICES WHICH RAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE DETALNED
THROUGH THEM). - :

N\ J



A-18

_PASSIVE

CANADA
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
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TASK Vi

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL:

T00L wawE: _ Passive

Okins, Leipeciger, Cuplinskas,
Kaminker and Associates Limited
For:

DEVELOFED BY:

Cntario Ministry of Energy

1979

DATE OF LAST REVISION: February 1982

DATE DEVELOFED:

- PASSIVE AND HYBRID SOLAR
LOW ENERGY DWELLING

RETURN T0O:

Michael Glover

Solar Energy Program
National Research Council
Bldg. R-92

Ottawa, Ontario

KI1A OR6

AVAILABLE THROUGH:
Okins, Leipciger, Cuplinskas,
Kaminker and Associates Limited,
TORONTO, Ontario

PHONE Mo.: (416) 445-8255

SUPPORTED BY:

BRIEF DESCRIPTION: The PassivE program performs a dynamic simulation of energy use on an

PHONE NRO.:

hourly basis by the finite differences model. Transit heat flow is assumed through mass

components. Up to three zones can be modeled inciﬁding coupling effects between zones.

Non-linear film and radiative coefficients are re-calculated hourly. Interior surfaces

are grouped into separate categories according to capacitance and conductivity. '

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

) MAIN FRAME COMPUTER B HICRO-COMPUTER

O CARD DECK & DIsC
[ TAPE O TAPE
[J TIME SMARING [0 LISTING

- [J LISTING — HARD COPY [0 RECALL ONLY MEMORY~

LETEGRATED CIRCUIT

(COMPLETE SECTIONS I, 2, 3) ® Cassette

-

(COMPLETE SECTIONS 1, 2, 4)

{7 HAND CALCULATOR

(COMPLETE SECTIONS 1, 2, 5)

[0 GRAPHIC OR MANUAL

[J MAGNETIC CARD

O LISTING

[ RECALL OKLY MEMORY
IRTEGRATED CIRCUIT

O TEMPLATES, CHARTS, TABLES
O Borx
O DEVICE

1COMPLETE SECTIONS 1, 2, 6)

/
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INTENDED USE:

INTERDED FOR USE EY:

O ARCHITECT [ ERGINEER O TECHNICIAN B RESEARCK ANALYST
PHASE FOR WHIGH DESIGN TOOL WAS DEVELOFED (1 ONLY):
[J PRE-DESICN D SITE AMALYSIS O SCHEHMATICS O DESIGN DEVEL. [} POST-DESIGN SERV. B RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL {ANY NO.): ‘
D PRE-DESIGN 3 SITE ANALYSIS B SCHEMATICS B DESIGN DEVEL. [J POST-DESIGN SERV. W RESEARCH
& HEATING 8 cooving {3 LIGHTING O oww B 3 HIiscELLANEOUS
B LOADS M 10iDs 0O 10ADS D LoADS O FANS
W SPACE TEMPS. & SPACE TEMPS. O FC{LUX) LEVELS [J SOLAR ACTIVE D rumrs
[ HVAC SYSTEMS [ HVAC SYSTEMS D sYSTEM DESIGN D SOLAR PASSIVE ) MISC. ELECTRICAL
B PASSIVE SDLAR % D3 PASSIVE CLNG. [3 ECONOMICS O EcoNoHICs O ELEV, & ESCALATOR
D) ACTIVE S0LAR 8 SHADING O DAYLIGHTING
B SHADING B SYSTEM DESIGH FC(LUW LEVELS .
B SYSTEM DESIGN [3 ECONOMICS [ ARTIFICIAL LTNG. GIVE DETAILS:
] ECONOMICS » UNDERGROUNDILOADS REDUCTION x= direct gain
5 SLOP, RG
= ”"ngﬁg‘s’”"” = MSED CLAz X= trombe wall
# MasS ¥- attached sunspac
~ other '
INPUT DATA REQUIRED: CH TOOL iy
- RESEARCH TQO ) DOES NOT  MINIMUM RECOMMENDED POSSLELE
: ACCOMMODATE __ INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION — ASSOCIATED WEATHER DATA B [ (]
BUILDING TYFE AND SCHEDULE ] ju)
OCCUPANCY RATES B = [m]
BUILDING AKEA [w]
SPACE TEMPERATURES tn] O &
LOCAL ERERGY COSTS o o 9]
GENERIC BUILDIRG SHAPE DUE TO SITE RESTRICTIONS ) 0 0
LOCAL CODE REQUIREMENTS (VERTIL., INSUL., ETC.) o D [m) Ea
LIGHTING REQUIREMENTS =] (W] ‘8

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA

BULLDING MATERIALS & ASSOCIATED DATA (R, a, ¢, ETC.)
EUILDING MASS DATA

SEADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

ENGINEERING DESIGN DEVELOPHENT DATA

MECHANICAL SYSTEM DESIGN
HECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTE DESIGN
LICGHTING SYSTEM CONTROL

0000 Do
unhEn
0oaoog

0000
AEEN
goot

QooDoo
ulwin/wl | |
DoaCon .

(. wulnls)




PASSIVE CANADA
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
O
i-
O
ot
7

.y .

THER DATA:
Disk or Cassette
B HOBRLY-TAPE [] TYPICAL DAY [T MONTHLY DATA O ANNUAL DATA  [J MONTHLY DECREE DAYS

O A¥NUAL DEGREE DAYS [0 AVE. MONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP. 3 DAILY
j r Casse
a PH%USMME t@ TYPICAL DAY PROFILE

WEA

TEMPERATURE DATA:

SOLAR DATA: [ MONTHLY AVE, DAILY & TDTAL

SOLAR ORIENS. CALC: [ ANY ORIEN. INCL. SLOPED [J ANY VERT. & HORIZ. O HORIZ. & & CARDINAL DIREC,
[ SLOPED FACING SQUTH M SURFACE REFLECTANCE

DAYLICHT CALC: O HOUR-BY-ROUR [J TYPICAL CLEAR & CLOUDY DAY/MONTH O TYPICAL DAY/MONTR

[ ANNUAL AVERAGE O OTHER

.

CALCULATION PROCEDURES:

CRECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:

# FINITE DIFFERENCE

SOLAR COMP. CALCULATED: 8 DIFFUSE/DIRECT/RE~RADIATED
INTEGRATION: M SIMPLE EULER
SRADING: O] ANY SOLAR OBSTRUCTION
MOVABLE SHADING: 3 DAILY & SEASONAL SWITCHING
HASS EFFECT IS CALCULATED: 88 TRANSIENT HEAT FLOW
ROOM TEHP. BASED ow B SURFACE & AIl‘l
IRSIDE TEMPERATURE: 0 INPUT SCHEDULE BY USER
U-VALUES B CHANGE W/WIND SPEED
INFILTRATION: O AIR CHANGE PER HOUR
INTERNAL LOADS 1NCLUD£: [0 SENSIBLE & LATFNT SEPARATE
VENTILATION: B SENSIBLE
DAYLIGHT COEFFICIENTS: {3 SKY, REFL. & DIRECT
20NES PER RUN: O>2s 1o - 25
SYSTEM MODELING: {3 SYSTEM EFFIC, INPUT
ECONOMIC ANALYS1S: O ANNUAL COST

QUTPUT:

_—

LOAD DETERMINANTS: EB COMPONENT o8 o8

LOADS OUTPUT BY: £ HOUR 0 pay

TEMPERATURES : B AIR B SURFACE

FUEL USE BY: B} MONTHLY CONSUMPTION [ ANNUAL

B MONTHLY PEAK DEMAND [ ANNUAL
G omaER 0 OoTHER

[ RESPONSE FACTOR
DIFFUSE/DIRECT
INPLICIT

OVERHANG ONLY
SEASONAL SWITCHING
TIME CONSTANT FACTORS
AIR OKLY

FIXED BY TOOL
REMATN CONSTANT
CRACK METHOD

SENS. & LAT. TOTAL
LATENT

U OCoopDoOoODOCeaopn

SKY & REFL.
|2-10
SYSTEM OPTIMIZING

om

SIMPLE PAYBACK

B BUILDING
B MORTH
O GRAPHIC BLOT

CONSUMPTION
PEAX DEHAMD

D SEASOM

LARGUAGE : ) FORTRAM B BASIC ) MACHINE LANGUAGE [J OTHER ) GRAPHS, CHARTS & SIMPLE CALC.
USER TYPE: ] INTERACTIVE [ INTERACTIVE GRAPHIC H PREPARE FILE O HAND CALCULATION
URITS OF CALCULATION: B 5I URITS {) ENGLISH D BOIH

[J STEADY STATE

O TOTAL ‘

O orHER

O No SHADING

00 NOT CALCULATED

{J ASSUME NO HASS AFFECT
3 BOT CALCULATED

W VARIED BY TOOL

O MOVABLE INSULATION
» v.uuzi "‘f‘é}% _SPEED
W SENSIBELE ONLY

[ VARIES BY SCHEDULE
OR COMMARD

0O sxy oNwy

01 omy
€3 COMPONENT SENSITIVITY
O LIFE CYCLE COSTING

O YE=R

B SYSTEM COMPONENTS
[J ENERGY SYSTEMS

D TOTAL BUILDING ONLY
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A ;ﬁa&-_. SURVEY FORM FOR

cOLAR RED Lo ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MICRO-COMPUTER

prad
o
=
Q
L
w

HARDWARE:
MANUFACTURER AND MODEL NUMpER: wang 2200 MVP (Mini)
RANDON ACCESS MEMORY (RAM) REQUIRED: 12.5 4
DOES THIS TOOL REQUIRE A PRINTER? BYES ' Ovwo .
SUPPORT s 0 USER'S GUIDE - [1 DATA MANUAL O OTHER
COSTS:
FIRST COST:
MICRO-COMPUTER:
SOFTWARE: ®OM IC DISC TAPE LISTING
SUPPORT INFORMATION: USER'S CULDE DATA MANUAL OTHER
TIME T0 INPUT AND DEBUG: MAN-DAYS MAR=HOURS
RUN COST/TIME: _ v
" TYPICAL* INPUT SET-UP TIME: 1 MAN-DAYS MAN-HOURS
TYPICAL* RUN TIME: HRS., 2.0 i,
TYPICAL* PRINT TIME: HRS. 0.1 MIN.

*FOR THIS FORH, ASSUME “TYPICAL" T0 BE A SINGLE-ZONED 100" SQUARE METER RESIDERCE WITH ALL OUTPUTS CHECKED (/) IR
SECTION 2.




CANADA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

fEA 3
s

SOLAR R&D 3

4
o
=
O
11
2]

TASK VIll - PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING

SUBTASK B ~ MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

RETURN TO:

Michael Glover
Solar Energy Program
National Research Counci]

Bldg. R-92
. Gttawa, Ontario )
GENERAL: Ridong onrerto,
TOOL NAME: STMNET AVAILABLE THROugH; University of Guelph,
DEVELOPED BY: RObin Barker GELPH, Ontardo,
Marge Mandy

Watershed Energy Systems
97 Six Point Road
TORONTO, Ontario. M8Z 2X3

PHONE NO.: (5319) 824-4120

SUFPORTED BY:

January 1982
June 1982

DATE DEVELOPED:

DATE OF LAST REVISION:

) FHONE NO.:
BRIEF DESCRIPTION: 1h€ SIMNET program performs a dynamic similation on an hourly basis

‘using real meteorological imput. The program is similar to PASOLE program. In

addition to similating passive solar systems (direct gain, trombe wall and attached

SUN space systems) the program simulates hybrid passive systems incorporating isolated]

rock storage which is either blower or heat pump charged.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B MAIN FRAME COMPUTER

0O HICRO-COMPUTER [] HAND CALCULATOR D GRAPHIC 'OR MANUAL

[J LISTING - HARD COPY

{COMPLETE SECTIONS 1, 2,

-

D RECALL ONLY MEMORY-
INTEGRATED CIRCUIT
3

(COMPLETE SECTIONS !, 2, 4)

INTEGRATED CIRCUIT

(COHPLETE SECTIONS 1, 2, 5)

[0 CARD DECX O pisc O MAGHETIC CARD [0 TEMPLATES, CHARTS, TABLES
B TAFE [0 TAPE [ LISTIRG 0O eorx
W TIMC SHARING 0O LISTING O RECALL OKLY MEMORY I DEVICE

fCOHPLETE SECTIONS 1, 2, 6)

/




CANADA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=z
o
-
O
!
w

I
INTENDED USE:

IRTERDED FOR USE BY:
D ARCHITECT W ENGINEER O TECHNICLAN 8 RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOFED (1 ONLY):

[J PRE-DESIGN O} SITE ANALYSIS  [1 SCHEMATICS [0 DESIGN DEVEL. [0 POST-DESIGN SERV.  JB RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.):
D PRE-DESICN B SITE ANALYSIS M SCHEMATICS @ DESIGN DEVEL, I POST-DESIGN SERV. B RESEARCH
MAJCR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
M HEATING B cooLixg ) [ LicuTING O om [J MISCELLANEOUS
B LOADS H L0aDS [} LoADS 3 LoaDs O Faxs
B SPACE TEMPS. 5 SPACE TEMPS. {J FC(LUX) LEVELS O SOLAR ACTIVE ) PUMPS
[ HVAC SYSTEMS [ HVAC SYSTEMS D SYSTEM DESIGN D) SOLAR PASSIVE D MISC, ELECTRICAL
B PASSIVE SOLAR & O PASSIVE CLNG. D ECONOMICS [0 EcoNomics O ELEV, & ESCALATOR
ACTIVE SOLAR  [J SHADING O DAYLIGHTING
Cl SRADING B SYSTEM DESIGN FC(LUX) LEVELS .
8 SYSTEM DESIGN O] ECONOMICS O ARTIFICIAL LTNG. GIVE DETAILS:
) ECONOMICS D UNDERGROUND LOADS REDUCTION X- direct gain
;i D GL
O umfggggunn = %gs AZING X— trombe wall
B MASS X— attached sunspace
X—- other (hybrid)
INPUT DATA REQUIRED: ToTAL
. BOES KOT  MINIMUM RECOMMENDED POSS1BLE
ACCOMMODATE _ INPUT IKPUT INPUT
PRE-DESICN AND SITE ANALYSIS DATA
LOCATION - ASSOCIATED WEATHER DATA B n
BUILDING TYPE AKD SCHEDULE
OCCUPANCY RATES (] E
BUILDING AREA - =]
SPACE TEMPERATURES D B ]
LOCAL ENERGY COSTS a fu]
GENER1C BUILDING SHAPE DUE TO SITE RESTRICTIONS m) E“ 2
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., EIC.) 0 ]
LIGHTING REQUIREMENTS (] a o

SCHEMATIC DESIGH DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
20NING

ROOM SHAPES )
OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPHENT DATA

BUILDING MATERIALS & ASSOCIATED DATA (R, &, €, ETC.)
BUILDING MASS DATA

SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION
IKTERIOR 3URFACE DATA

boo0 0000
Wl | ]

oooo
[ m |

ERGINEERING DESIGN DEVELOPMENT DATA

HECHANICAL SYSTEM DESIGN
HECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL

nla wlalale)
DuoDoo
ooooDo

\\Sfouua oooo ooooo 00oo0ooao

LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONIROL
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WEATHER DATA:

TEHPERATURE DATA:

SOLAR DATA:

SOLAR ORIERS, CALC:

DAYLIGHT CALC:

B HOURLY TAPE
[0 ARNUAL DEGREE DAYS

B HOURLY TAFPE

B ANY ORIEN. INCL. SLOPED
0 SLOPED FACING SOUTH

O HOUR-BY-HOUR
O ANNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
‘& ANALYSIS MODELS

[0 TYPICAL DAY [J MONTHLY DATA [0 ANNUAL DATA

O AVE. MONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMF.
O TYPICAL DAY PROFILE

[) ANY VERT. & HORIZ,
[J SURFACE REFLECTANCE

D HORIZ, & &

) TYPICAL CLEAR & CLOUDY DAY/MONTH
O OMHER :

CALCULATION PROCEDURES:

_LANGUAGE:
USER TYPE:
UNITS OF CALCULATION:
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COHP. CALCULATED:
INTEGRATIOR:
SHADING:
MOVABLE SRADING;

M FORTRAN
[0 INTERACTIVE

MASS EFFECT 15 CALCULATED:
ROOM TEMP. BASED ON:
INSIDE TEMPERATURE:
U-VALUES:

IRFILTRATION:

INTERNAL LOADS INCLUDE:
VENTILATION:

DAYLIGET COEFFICIENTS:
ZORES PER RUN:

SYSTEM MODELING:
ECONDHMEC ANALYSIS:

[ oTHER

O BasIiC

B 5I UNITS

OUTPUT:

_—_——

LOAD DETERMINANTS: [0 COMPONENT
LOADS OUTPUT BY: & HouR
TEMPERATURES: W AR

FUEL USE EY:

{0 MONTHLY CONSUMPTION
) MONTHLY PEAK DEMAND

O MACHINE LANGUAGE [J OTHER
[} INTERACTIVE GRAPHIC W FREPARE FILE
O ENGLISH '

B FINITE DIFFERENCE [ RESPUNSE FACTOR

=
O
—
O
-
w

[0 MONTHLY DEGREE DAYS

O DALLY

[0 MONTHLY AVE. DAILY & TOTAL

CARDINAL DIREC.

D TYPICAL DAY/MONTR

1 GRAPHS, CRARTS & SIMPLE CALC,
0 HAND CALCULATION
0 BoTH

[) STEADY STATE

[0 DIFFUSE/DIRECT/RE-RADIATED B DIFFUSE/DIRECT D roTaL

0 SIMPLE EULER B IMPLICIT O OTHER

) ANY SOLAR OBSTRUCTION 3 OVERHANG ONLY B NO SHADING

(3 DAILY & SEASONAL SWITCHING [ SEASONAL SWITCHING W NOT CALCULATED

B TRANSIENT HEAT FLOW [ TIME CONSTANT FACTORS [0 ASSUME KO MASS AFFECT

O SURFACE & AIR M AIR ONLY § [0 HOT CALCULATED

O INPUT SCHEDULE BY USER M FIXED EY TOOL ] varizD EY ToOL

# CHANGE W/WIND SPEED B REMAIN CONSTANT B HOVABLE INSULATION

88 AIR CHANGE PER KOUR E] CRACK METROD 0 VARIES W/WIKD SPEED

[J SENSIBLE & LATENT SEPARATE ([3J SENS. & LAT. TOTAL W SENSIBLE ONLY

I8 SENSIBLE 3 LATENT O VARIES BY SCHEDULE
OR COMMAND

O 5KY, REFL. & DIRECT [J SKY & REFL. O sky ony

Oo>2s D10-325 mz2-10 1 onLy

[3 SYSTEM EFFIC. INPUT O SYSTEM OPTIMIZING B COHFONENT SENSITIVITY

[3 ANNUAL COST [J SIMPLE PAYBACK

I zonE W BUILDING
8 Day B MONTH [0 SEASON
B SURFACE [J GRAPHIC PLOT

[0 ANNUAL CONSUMPTION
3 ANRUAL PEAK DEMAND
O OTHER

[ LIFE CYCLE COSTING

B YEAR

O SYSTEM COMPOMENTS
[J ENERGY SYSTEMS
] TOTAL BUILDING ONLY
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SURVEY FORM FOR
ERERGY DESIGN TOOLS
& ANALYSIS MODELS

=z
o
’-—
O
1
7

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: B I " Ooaoc [ UNIvAC 0 OTHER
€ORE REQUIRED: 0> s00x O 100 - 500 K W 25 - 100K o<k
SUPPORT: (] USER'S GUIDE ) DATA MANUAL O otier
EQUIPMENT: O crRr ' B PRINTER [ TEXTRONIX O orxes
COSTS:
ASSUMING PURCHASE OF SOFTWARE FUR USE ON PRESENT TIME-SHARTNG:
FIRST COST:
IN~OFFICE EQUIPMENT: CRT PRINTER _ X
SOFTWARE PURCHASE: CARD DECK TAPE x LISTING ___ %
SUPPORT INFORMATION: USER'S GUIDE PATA MANUAL OTHER
TIME TO INPUT AND DEBUG: 1 MAN~DAYS MaN=-HOURS
RUN COST/TIME:
INPUT SET-UP TIME: - MAN-DAYS 1/2  man-tours
TYPICAL® RUN TIME: 0> ! uR. Os0M- 30K 304~ 10N D<o
TYPICAL® CPU TIME: D > 1000 sEC. O 100 ~ 1000 SEC. B 5 - 100 SEC. 0O < 5 stc.

“FOR THIS FORM, ASSUME "YYPICAL™ T0 EE A SINGLE-ZONED 100 SQUARE METER RESIDENGE WITH ALL OUTPUTS CHECKED (/) 1IN
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUSLIC TIME-SHARING NETWORKS:

NAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED
THROUGH THEM). -

Robin Barker

97 S5ix Point Road

TORONTO, (Ontario). -

MBZ 2X3 (416) 233-3241

D
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

- SECTION

TASK Vil - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL:

ToOL NaE:  BAd ) AVAILABLE THROUGH: -
DEVELOPED BY: Hans Lund :

Thermal Insulation Laboratory Thermal Insulation Laboratory
Technical University of Denmark
Bullding 118 - DK-2800 Lyngby PHONE NO.:

Denmark SUPPORTED BY:
DATE DEVELOPED:
DATE OF LAST REVISION:
PHONE NO.:

BRIEF DESCRIPTION: -_1N€ programme calculates for a room half-hour values during

a whole year of room temperatures, utilizing a simplified method.
Further it can calculate heating and cooling loads, taking into

account sun radiation, fixed and movable sun shading devices, va-

rying ventilation and infiltration, electric lighting and other

PLEASE ATTACH ANY VALIDATION OR TESTING REPORIS, heat sources in the :22“['

TOOL HARDWARE & AVAILABLE FORMS:

(8 MAIN FRAME COMPUTER O MICRO-COMPUTER [ BAND CALCULATOR 0 GRAPHIC OR HANUAL
) CARD DECK ) bpisc O MAGRETIC CARD [J TEMPLATES, CHARTS, TABLES
B TarE D) TAPE B LISTING D s00k
TIME SEARING [J LISTING [0 RECALL ONLY MEMORY O PEVICE
Bl LISTING - HARD CoPY O RECALL ONLY MEMORY~ INTEGRATED CIRCUIT
INTEGRATED CIRCUIT {COMPLETE SECTIONS 1, 2. 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, 4)

N . _




DERMARK

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

7
INTENDED USE:

INTENDED FOR USE KY:
D) ARCHITECT BS ENGINEER O TECHNICIAN RESEARCH ANALYST
PHASE FOR WHIGH DESIGN TOOL WAS DEVELOPED (I ONLY}):

[ PRE-DESIGN O} SITE ANALYSIS O SCHEMATICS [ DESIGK DEVEL. [J POST-DESICH SERV. & RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.): -
[ PRE-DESIGN [ SITE ANALYSES [J SCHEMATICS £ DESIGN DEVEL. [ POST-DESIGN SERV. ] RESEARCH
B HEATING & cooLing 0 visHTING O ouw 3 MISCELLANEOUS
[@ 10ADS 8 LoaDS [T LOADS 0 Loaps FAKS
& SPACE TEMPS, B SPACE TEMPS. O Fc{Li%) LEVELS 0O SOLAR ACTIVE PUMPS
[ HVAC SYSTEMS O HVAC SYSTEMS O SYSTEM BESIGN D) SQLAR PASSIVE 0] MISC. ELECTRICAL
B PASSIVE SOLAR [ PASSIVE CLNG. [1 ECONOMICS D ECONGMICS [0 ELEV. & ESCALATOR
B ACTIVE SOLAR SHADING O DAYLIGHTING
SHADING {J SYSTEM DESIGN FC{LUX) LEVELS
[3 SYSTEM DESIGN 0 ECCNOMICS O ARTIFICIAL LTNG.
7] ECONOMICS 3 UNDERGROUND LOADS REDUCTION
3 UKDERGROUND X SLOPED GLAZING
LOADS {3 Mass
B MaSS
INPUT DATA REQUIRED; SoTh
. DOES NOT  MIKIMUM RECOMMENDED POSSIELE
ACCOMMODATE  INPUT INPUT INPUT

Z
24
[
O
(58]
w

PRE-DESIGN AND SITE ANALYSIS DATA

LOCATION = ASSOCIATED WEATHER DATA

BUILDING TYPE AND' SCHEDULE

OCCUPANCY RATES

BUILDING AREA

SPACE TEMPERATURES

LOCAL ENERGY COSTS

GENERIC BUILDING SHAPE BUE TO SITE RESTRICTIONS
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC,)
LIGHTING REQUIREMENTS

SCHEMATIC DESIGN DATA

BUILDINC SURFACE AREAS

SLAZING AREAS & ORIENTATIONS
ZORING

ROOH SHAPES

OPERATING SCMEDULES & PROFILES

[

DO00sr

viwinleinleisu sl

ARCHITECTURAL DESIGN DEVELOPMENT DATA®

BUILDING MATERIALS & ASS0CIATED DATA (R, o, ¢, FEC.)
BULLDING MASS DATA

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

ooon v
12122 o [ )

ENGINEERING DESIGN DEVELOPMENT DATA

MECHANICAL SYSTEM DESIGN
MECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL

R0
o0o0on

DOOOEERNRR

HEER OORK

00oo0o

QI}DDU SO HOOMY  oooopmeed
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DENMARK

TEMPERATURE DATA:

SOLAR DATA:

SOLAR ORIENS. CALC: [3f ANY ORIEN

DAYLIGHT CALC:

[F HOURLY TAPE
[J ANNUAL DEGREE DAYS

[ HOURLY TAPE

O SLOPED FACING SOUTH

0 HOUR-BY-HOUR
[0 ANNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

[ TYPICAL DAY [] MONTHLY DATA

D) TYPICAL DAY PROFILE O MONTHLY

» INCL. SLOPED ¥l ANY VERT. & HORIZ.

{0 SURFACE REFLECTAKCE

{] TYPICAL CLEAR & CLOUDY DAY/MONTH
0O OTHER :

CALCULATION PROCEDURES:

wovaRLE siaomne:x  Other
MASS EFFECT IS CALCULATED:
ROOM TEMP. BASED ON:

INSIDE TEMPERATURE:
U-VALUES:

INFILTRATION: '
INTERFAL LOADS INCLUDE:
VENTILATION:

DAYLIGHT COEFFICIENTS:
ZONES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

OCUTPUT:

LOAD DETERMIKANTS: [J COMFONENT
LOADS OUTPUT BY: R HOUR
TEHPERATURES: @ AR

FUEL USE BY:

3 OTHER

] HMONTHLY CONSUMPTION
[J HONTHLY PEAX DEMAND

LANGUAGE « [3 FORIRAN ] BASIC O MACHINE LANGUAGE (] OTHER o
USER TYPE: O INTERACTIVE [ INTERACTIVE GRAPHIC & PREPARE .}'ILE
URITS OF CALCULATION: B s1 uKkiTs ] EXGLISH
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: [3 FIRITE DIFFERENCE £J RESPONSE FACTOR
SOLAR COMP. CALCULATED: DIFFUSE/DIRECT/RE-RADIATER  [J DIFFUSE/DIRECT
INTEGRATION: SIMPLE EULER [ IMPLICIT
SHADING: ANY SOLAR OQBSTRUCTION g F1 OVERHANG ONLY

DAILY & SEASONAL SWITCHING  [J SEASONAL SWITCHING
TRANSIENT HEAT FLOW

BRrROODAEA

SURFACE & AIR O AIR ONLY

INPUT SCHEDULE BY USER O FIXED BY TOOL
[J CMANGE W/WIND SFEED B REMAIN CONSTANT
B AIR CHANGE PER BOUR 0 CRACK METHOD

[0 SENSIBLE & LATENT SEPARATE [J SENS. & LAT. TOTAL

B3 SENSIBLE O LATENT

O 5KY, REFL. & DIRECT

0> s D10 - 25
[J SYSTEM EFFIC. INPUT

[0 ANNUAL OOST

{1 SKXY & REFL.

O2-10
[0 SYSTEM OPTIMIZING
{0 SIMPLE PAYRACK

0 zoxE 3 BUILDING
B pay . [ MONTH
El SURFACE 0 CGRAPHIC PLOT

D ANNUAL CONSUMPTION
[} ANRUAL PEAK DEMAND
[J OTHER

O AWMNUAL DATA
[0 AVE. HONTIHLY MIN. AND MAX. [J AVE. MOKTHLY TEMP.

SECTION

[ MONTHLY DEGREE DAYS
O DAILY

AVE. DAILY & TOTAL

D HORIZ. & &4 CARDINAL DIREC.

0 TYPICAL DAY/MONTH

”

GRAPHS, CRARTS & SIMPLE CALC.
O HAND CALCULATION
O BOTH

[ STEADY STATE
O TOTAL

[0 OTHER

O No SHADING

O NOT CALCULATED

[J TIME CORSTANT FACTORS [J ASSUME NO HASS AFFECT

[3 NOT CALCULATED
[ VARIED BY TOOL
B MOVABLE INSULATION
O VARIES W/WIND SPEED
¥ SENSIBLE ONLY

O VARIES BY SCHEDULE
OR COMMAND

0 sKy oLy

B 1 oKLY
{0 COMPONENT SENSITIVITY
[0 LIFE CYCLE COSTING

£ SEASON @ YEaR

CJ $YSTEM COMPORENTS
[J ENERGY SYSTEMS
[J TOTAL BULLDING ONLY
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

z
o
'—.
O
L
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FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE;

COMPUTER TYPE: B 184 . Oeoe O wivac O OTHER

CORE REQUIRED: 0> 500k B 100 - 500 X D25~ 100 K b<25k

SUPPORT: B USER'S GUIDE [ DATA MANUAL £J OTHER

EQUIPHERT: K cRT B PRINTER O TEXTRONIX [} OTHER

COSTS:

A A—B BT

ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:

FIRST COST:
IN-OFFICE EQUIPMENT: CRT PRINTER:
SOFTWARE PURCHASE: CARD DECX 100 § LISTING
SUPPORT INFORMATION: uszr's curpe 10§ DATA MANDAL  omsr
TIME 70 INPUT AND DEBUG: 5 MAN-Davs HAN~HOURS

RUN COST/TIME:

INPUT SET-UP TIME: MAR-DAYS 4 HAN-HOURS
TYPICAL* RUN TIME: 0 >1 HR. D60 M=-30M Oox-10m gcion
TYPICAL* CPU TIME: D > 1000 SEC. 0O 100 - 1000 SEC. B 5 - 100 SEC. 0 < 5 sEC.

*FOR THIS FORM, ASSUME "TYPICAL™ TO EE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IK
SECTION 2. .

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

BAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTALNED
THROUGH THEM). )

/
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GERMANY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
‘& ANALYSIS MODELS

SECTION

TASK Vil - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL; _
TOOL NAME: HAUSen AVAILABLE THROUGH:
DEVELOPED BY:- Or.-Ing. Gerd Hauser
1 /¢ UNIVERSITAT ESSEN
~ Gesamthochschule -
Fachbereich-Bauweson—-—
0. Proi. Dr.-Ing. Kan Gertis PHONE NO.

Universitatsstrafie 2 - Postiach 6843

q ....-.ﬁ SUPPORTED BY:
19744 5A00 Essert :

1982

DATE DEVELOPED:

DATE OF LAST REVISION:

PHORE NO.:

BRIEF DESCRIPTION: Time-step method for the calculation of the transient thérmal

behaviour of buildings of any size and construction.

Testing report: Hauser, G.: Verfahren zur Berechnung des Temperaturver-
haltens und Energieverbrauchs von Gebéudgn. KI 6 (1978), H. 2, S. 53-5G.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

{J HAIN FRAME COMPUTER D HICRO-COMPUTER [J HAND CALCULATOR [0 GRAPHIC OR MANUAL
[ CARD DECK D pisc [] MAGNETIC CARD {1 TEMPLATES, CHARTS, TABLES
D TAPE [0 TaPE 0O LISTING O Book
JETTIME SHARING O LISTING [J RECALL OKLY MEMORY T DEVICE
[J LISTIKG - HARD COPY [0 REZCALL DNLY MEMORY - IKTEGRATED CIRCUIT
INTTGRATED CIRCUIT (COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, §)

(COMPLETE SECTIONS 1, 2, &)

. J




HAIISFR GERMANY
. SURVEY FORM FOR Z
ENERGY DESIGN TOOLS =
18]
& ANALYSIS MODELS iz
s
INTENDED USE: -
INTENDED FOR USE BY;
O ARCHITECT O ENGINEER O TECHNICIAN XRESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):
D PRE-DESIGN [ SITE ANALYSIS [ SCHEMATICS [J DESIGK DEVEL. {0 POST-DESIGN SERV. IKRESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.): -
O PRE-DESIGR O SITE ANALYSIS [) SCHEMATICS - [D DESIGK DEVEL. [3 POST~DESIGN SERV. ’ KR.ESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

SCHEMATIC DESIGN DATA ——
BUILDIKG SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING
RDOM SHAPES
OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED DATA {RK, o, £, ETC.)
BYILDIKG MASS DATA

SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

0oco Coooa

ENGINEERING DESIGK DEVELOFMERT DATA

HMECHANICAL SYSTEM DESIGN
MECHAKNICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGK
LIGHTIKG SYSTEM CONTROL

Oooooo

R RIOR - RoooRod

Rkoooo

JE(HEATING D cooLixng S enTInG [ o O MISCELLANEQUS
LDADS O Lroaps JEL LoaDS D LoaDs D Fans
SPACE TEMPS. [ SPACE TEMPS. D FC (L) LEVELS O _SOLAR ACTIVE O PUMPS
HVAC SYSTEMS 0 HVAC SYSTEMS D SYSTEM DESIGK AB7SOLAR PASSIVE O MISC. ELECTRICAL
PASSIVE $OLAR O PASSIVE CLNG. D EconoMIics " ECcoNOMICS D ELEV. & ESCALATOR
[J_ACTIVE SDLAR D sHADING JRIDAYLIGHTING
SHADING O SYSTEM DESIGN FC{LUX} LEVELS
D SYSTEM DESIGH O ECONOMICS O ARTIFICIAL LTNG.
B ECONOMICS D UNDERGROUKD LOADS REDUCT10N
D UKBERGROUND {3 SLOPED GLAZING
LOADS 0 mass
)s(mss
INPUT DATA REQUIRED: T
. DOES KOT  MIKIMUM RECOMMENDED POSS]EBLE
ACCOMMODATE  IKPUT INPUT INPCT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION = AS50CIATED WEATHER DATA m] o (]
BUILDING TYPE AND SCHEDULE B
OCCUPANCY RATES g
BUILDING AREA 0
SPACE TEMPERATURES ] D
LOCAL ENZRGY COSTS [m) O
GENERLIC BUTLDING SHAPE DUE TO SITE RESTRICTIONS @] o
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) D CJ
LIGHTING REQUIREMENTS D (i}

onoco

noGo

oooooo

QODGU o0 0OODDO pooonoong
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GERMANY

TEA

'SDOLAR R&D

SURVEY FORM FOR
' ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
o
-
O
S
w

TEMPERATURE DATA:

SOLAR DATA:

DAYLIGHT CALC:

JB HOGRLY TAPE
[ ANNUAL DEGREE DAYS

JEC HOURLY TAFE

S0LAR DRIENS. CALC: X7 ANY ORIEN. INCL. SLOPED

[J SLOPED FACING SOUTH

J2 HOUR-BY-HOUR

O TYPICAL DAY

[J TYPICAL DAY PROFILE

[J MONTHLY DATA [0 ANNUAL DATA {0 MONTHLY DEGREE DAYS
[0 AVE. MONTHLY MIN. AXD MAX. [J AVE. HONTHLY TEMP. [0 palLy

[0 HORTHLY AVE. DAILY & TOTAL

[} ANY VERT. & HORIZ,
A5 SURFACE REFLECTANCE

[ HORIZ. & & CARDINAL DIREC.

[} TYPICAL CLEAR & CLOUDY DAY/MONTH

0O TYPICAL DAY/MONTH -
O OTHER o . .

0 ANNUAL AVERAGE

CALCULATION PROCEDURES:

LANGUAGE : ,Xf FORTRAN O »asIc D) HACHINE LANGUAGE [J OTHER [ GRAPHS, CHARTS & SIMPIE CALC.
USER TYPE: [ INTERACTIVE [0 INTERACTIVE GRAPHIC O PREPARE FILE [0 HAND CALCULATION
UKITS OF CALCULATION: O s1 UNITS O ERGLISH DO BOTH

CHECX ALL APPROPRIATE BOXES:

HEAT TRANSFER: KFIHITE LDIFFERERCE O RESPORSE FACTOR O STEADY STATE

SOLAR COMP, CALCULATED: B DIFFUSE/DIRECT/RE-RADIATED [ DIFFUSE/DIRECT 0 T0TAL
INTEGRATION: JES1MPLE EULER O 1IMPLICIT O 0THER
SHADING: ,B.’ ANY SOLAR OBSTRUCTION [ OVERHANG ONLY 0 "0 SRADING

WOVABLE SHADING: D DAILY & SEASONAL SWITCHING
JECTRANSTENT HEAT FLOW

) SURFACE & AIR

[0 SEASONAL SWITCKING [J ROT CALCULATED

O TIME CONSTANT FACTORS [0 ASSUME KO MASS AFFECT
R AIR ONLY '
0 FIXED EY TOOL
[J REMAIN CONSTANT
] CRACK METHOD

[ SENS. & LAT. TOTAL

HMASS EFFECT 1S CALCULATED:
ROCM TEMP. BASED ON: [J NOT CALCULATED
INSIDE TEMPERATURE: JE{ INPUT SCHEDULE BY USER

[0 CHANGE W/WIND SPEED

[} VARIED BY TOOL
AR TMOVABLE INSULATION
D VARIES W/WIKRD SPEED
O SENSIBLE ONLY

U~VALUES:

INFILTRATION: O AIR CHANGE PER HOUR

IRTERRAL LOADS INCLUDE: [ SERSIBLE & LATENT SEPARATE

VENTILATION: o [J SENSIBLE [0 LATENT ) VARIES BY SCHEDULE
: P OR OOMMARD
DAYLIGHT COEFFICLENTS: R SKY, REFL. & BIREGT 3 SXY & REFL. £} SKY ONLY

ZONES PER RUN: K) 25 D1o- 25 O2-10 01 orLy

© BYSTEM MODELING: [ SYSTEM EFFIC. INPUT

O ANNUAL COST

O SYSTEX OPTIMIZING [0 COMPONENT SENSITIVITY

ECONDMIC ANALYS1S: O S1MPLE PAYBACK ] LIFE CYCLE COSTING

QUTPUT:

LOAD DETERMINARIS: ,KCOH.PDNENT {3 zoNE KBUILDING

LOADS OUTPUT BY: XA HOUR 2 oay O MoNTH [ SEASOK A vear
TEMPERATURES: AL AIR R SURFACE [ GRAPHIC PLOT

FUEL USE BY: [) MONTHLY CONSIMPTION ANNUAL CONSLMPTION O SYSTEM COMPONENTS

[0 MONTHLY PEAX DEMAND
D oTHER

[J "ANKUAL PEAK DEMAND
O OTHER

[0 ENERGY SYSTEMS .
S TOTAL BUILDING ONLY




GERMARY

SURVEY FORM FOR

ENERGY DESIGN TOOLS

& ANALYSIS MODELS

v

SECTION 2.

SECTION

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

ASSWHING USE OF SOFTWARE ON FUBLIC TI!‘E-SH_ARING NETWORKS:

KAMES AND CONTACTS OF TIME-SHARING
THROUGH THEM}.

HARDWARE: '
COMPUTER TYPE: D 1M Ococ - . B INIVAC ﬁomsa '/_ﬁ 4{4{3’/5:"‘?“’/35'
CORE REQUIRED: 0 > 500K Kmo - SO0 K - 025~ 100% <25 K i !
SUPPORT: 0 USER'S GUIDE D DATA MANUAL ) OTHER
EQUIPHENT: 11 crr B PRINTER ) TEXTRONIX O oTHER
COSTS;
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
IN-OFFICE EQUIPMENT: CRT PRINTER
SOFTWARE PURCRASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER
TINE TO INPUT AMD DEBUG: HAN~DAYS HAN~BOURS
RUN -COST/TIME:
INPUT SET-UP TIME: HMAK-DAYS HAN-HODRS
TYPICAL* RUX TIME: 0 > 1 HR. De0M-30HK D 30H-10x O<woy
TYPICAL® CPU TIME: . [0 > 1000 SEC. D 100 - 1000 SEC. O 5 - 100 SEC. O < 5 sec.

*FOR THIS FORM, ASSUME 'z’ifiCAL' TO EE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) 1I¥

SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE ORTAINED

o

/




GENERAL:

ToOL NAME:  More

- SURVEY FORM FOR
ENERGY DESIGN TOOLS
- & ANALYSIS MODELS

TASK VIl - PASSIVE AND HYBRID SOLAR  RETURN To:

LOW ENERGY DWELLING

SUBTASK B -~ MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

CNR

z
Q
-
O
i

X7

AVAILABLE THROUGH:

pEVELOPED BY: DB. Boni, M. Dalponte,

R. Rozzi,

.

Fiat Engineering

via Belfiore 23 - Torino -~

PHONE RO.:

sueporTED BY: Pr. Franco Vivona

DATE DEVELOPED:

Direzione CNR/PFE

DATE OQF LAST REVISION:

Via Nizza 128

00158 Roma

PHONE No,; _ 06~-854389

BRIEF DESCRIPTION: - More is a sophisticated simulation tool to analyze transient

loads using transfer functions. (Please find enclosed paper)

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

(COMPLETE SECTIONS I, 2, 3)

. (COMPLETE SECTIONS 1, 2, 5)
(COMPLETE SECTIONS 1, 2, 4)

B MAIN FRAME COMPUTER [} MI1CRO-COMPUTER [0 HARD CALCULATOR O GRAPHIC OR MANUAL
D CARD DECK 0 brsc O HMAGRETIC CARD [ TEMPLATES, CHARTS, TABLES
B TAPE O TAPE 0 LISTIRG O BOOK
] TIME SRARING O LISTIXG O RECALL OKLY MEMORY 0O DEVICE
[J LISTING = HARD COPY [0 RECALL ONLY MEMORY- INTEGRATED CIRCULT ' )
INTEGRATED CIRCUIT {COMPLETE SECTIONS 1, 2, 6)

_/




[TALY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

4
o
=
O
T
73

INTENDED USE:

INTENDED FOR USE BY:

B ARCHITECT B ENGINEER 0 TECHNICIAN L5 RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):
D PRE-DESIGN O SITE ANALYSIS [ SCHEMATICS [ DESIGN DEVEL. [J POST-DESICN SERV. B RESEARCH
PHASE(S) FOR WHI(H DESIGN TOOL MAY BE USEFUL (ANY NO.): - .
O PRE-DESIGN D SITE ANALYSIS  [J SCHEMATICS DO DESIGN DEVEL. [§ POST-DESIGN SERV. Kl RESEARCH
2B HEATING B3 cooring 0O LiGHTING O osw O MISCELLANEOUS
B LOADS 32 Loans O Loaps O Loaps O rFaxs
B SPACE TEMPS. [X SPACE TEMPS. O FC (LU LEVELS [J SOLAR ACTIVE . D puyps
B3 HVAC SYSTEMS g HVAC SYSTEMS E] SYSTEM DESIGN £} SOLAR PASSIVE [ MISC. ELECTRICAL
[J PASSIVE SOLAR PASSIVE CLKG. C] ECONOMICS 3 EconokIcs O ELEV, & ESCALATOR
[J ACTIVE SOLAR Df SHADING 3 DAYLICHTING
SHADING O SYSTRM DESIGN FC (L LEVELS
O SYSTEM DESIGN D ECONOMICS O ARTIFICIAL LTNG.
O} ECONOMICS [J UKDERGROUND LOADS REDUCTION
00 UXDERGROUND [ SLOPED GLAZING
LOADS X MasS
X mass
INPUT DATA REQUIRED: | e
- DOES NOT =~ MINIMUM RECOMMENDED POSSIELE
ACCOMMODATE _ INPUT INPUT INPUT

PRE-DESICN AND SITE ANALYSIS DATA
i

LOCATION - ASSOCIATED WEATHER DATA

BUILDING TYPE AND SCHEDULE

OCCUPANCY RATES

FUILDING AREA

SPACE TEMPERATURES

LOCAL ENERGY COSTS

GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.)}
LIGHTING REQUIREMERTS

0S090noao0
0o0nCOo0000

0000000R0
QOoCRRIE

SCHEMATIC DESIGN DATA

BUIILDING SURFACE AREAS

GLAZING AREAS & QORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA )

o0oo0o0

BUILDING HATERIALS & ASSOCIATED DATA (R, o, £, EIC.)
BUILDING MASS DATA

SHADIKG CPEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

400 Do
oooa oonoc

(mmiala}

" R

ENCINEERING DESIGN DEVELOPMENT DATA

MECHANICAL SYSTEM DESIGN
MECHANICAL SYSTEM CORTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM COKTROL
LIGHTING SYSTEM DESIGH
LIGHTING SYSTEM CONTROL

Doooooo

oooOoo
nooooo
anogoq




ITALY

IEA 5. SURVEY FORM FOR
| sevaRmen 2 | ENERGY DESIGN TOOLS
‘ L & ANALYSIS MODELS

2
o
-
O
w
w

TEMPERATURE DATA: X) HOURLY TAPE Bl TYPICAL DaY

[J HONTHLY DATA [ ANNUAL DATA 0 MONTHLY DEGREE DAYS
{5 ANNUAL DEGREE DAYS

0O AVE. MONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP. O DallY

SQLAR DATA: 3 HOURLY TAPE B TYPICAL DAY FROFILE [0 MONTHLY AVE. DAILY & TOTAL

SOLAR ORIENS. CALC: [J ANY ORIEN. INCL. SLOPED

O SLOPED FACING SOQUIH

[0 ANY VERT. & HORIZ.
0 SURFACE REFLECTANCE

[@ HORIZ. &-4—CARDIHALDIREG.

DAYLIGHT CALC: ¥ ROUR-BY-HOUR

O TYPICAL CLEAR & CLOUDY DAY/MONTH
[J ANNUAL AVERAGE iy

O TYPICAL DAY/MONTH
D OTHER .

’

CALCULATION PROCEDURES:

LANGUAGE :

[® FORTRAN [ BASIC
O INTERACTIVE

{0 MACHINE LANGUAGE
[ INTERACTIVE GRAPHIC

3 OTHER
[ PREPARE FILE

[J GRAPHS, CHARTS & SIMPLE CALC.

USER TYPE: [0 HAND CALCULATION

UKITS OF CALCULATION:

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP.
INTEGRATION:
SHADING:

CALCULATED:

MOVABLE SHADING:

MASS EFFECT IS CALCDLATED:
ROCHM TEMP. BASED ON:
INSIDE TEMPERATURE:
U-VALUES:

INFILTRATION:

INTERNAL LOADS INCLUD-E:

VERTILATION:

DAYLIGHT COEFFICIENTS:
2ZOKES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

B SI UNITS

0 FINITE DIFFERENCE

3 DIFFUSE/DIRECT/RE-RADIATED
[ SIMPLE EWLER

9 ANY SOLAR OBSTRUCTION

D3 DAILY & SEASONAL SWITCHING
® TRANSIENT HEAT FLOW

[0 SURFACE & AIR

[C INPUT SCHEDULE HY USER

B9 CHANGE W/WIND SPEED

[ ATR CHANGE PER HOUR

[J SENSIBLE & LATENT SEPARATE
[) SENSIBLE

[J SKY, REFL. & DIRECT

O>2 o -25
[ .SYSTEM EFFIC. INPUT

[0 ANNUAL €OST

D ENGL1SH

E) RESPONSE FACTOR

O DIFFUSE/DIRECT

O IMPLICIT

[J OVERHANG ONLY

[ SEASONAL SWITCHING
{1 TIME CONSTANT FACIORS
& AIR oMLY

O FIXED ¥¥ TOOL

O REMAIN CONSTANT

D) CRACK METHOD

[} SENS. & LAT. TOTAL
O) LATENT

[0 SKXY & REFL.

0Oz2-10
] SYSTEM OPTIMIZING
[J SIMPLE PAYBACK

—_
LOAD DETERMINANTS: {3 COMPONENT 0 zoxe O BUILDING
LOADS OUTPUT BY: 3 HOUR D pay, O MONTH
TEMPERATURES : [ AIR [ SURFACE [ GRAPHIC PLOT
FUEL USE BY: [J MONTHLY CONSUMPTION [0 ANNUAL CONSUMPTION
O HONTHLY PEAK fz:wm {1 ANNUAL PEAX DEMAND
O oteer DOUrly ) OTHER

[ SEASON

O BOTH

[ STEADY STATE
O ToTAL

[ OTHER

0 R0 SHADING
[0 NOT CALCULATED

[T ASSUME MO MASS AFFECT
D NOT CALCULATED

D VARIED BY TOOL

[ MOVABLE INSULATION
VARIES W/WIND SPEED
SENSIBLE ONLY

VARIES BY SCHEDULE
OR COMMAND

SKY ONLY

0 1 onvy
[ COMPONENT SENSITIVITY
0 LIFE CYCLE COSTING

D YEsR

[0 SYSTEM COMPONENTS
O ENERGY SYSTEMS

0 TOTAL BUILDING ONLY
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IEA

BOLAR R&ED

. [ SURVEY FORM FOR
" | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

z
O
|-
O
L
7

RUN COST/TIME:

SECTION 2.

ASSIMING USE OF SOFTWARE ONW PUBLIC TIME-SHARING NETWORKS:

THROUGH THEM).
Ing. Bruno Boni

HARDWARE:
,
COMPUTER TYPE: 0O 1s¥ 0 coc B UNivac O omeR DIGITAL vaX 11/780
CORE REQUIRED: O > 500K B 100 - 500 X 025~ 100 K bD<25 K
SUPRORT: B USER'S GLIDE 0 DATA MANUAL O OTHER
EQUIPMENT: CRT # PRINTER ¥ TEXTRONIX 0 omer _ PLOTTER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SRARING:
FIRST CDST3
IN-OFFICE EQUIPMENT: CRT PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUGAL OTHER
TIME TO INPUT AMD DEBUG: MAN~DAYS MAN-HOURS

INPUT SET-UP TIME: 1-2 MAN~DAYS MAN-HOURS
TYPLCAL® RIN TIME: O > 1 HR. O&60M-30wu B 30M-10HM C<i0n
TYPECAL®* CPU TIME: D > 1000 SEC. ¥ 100 - 1000 SEC. 0O 5 - 100 sec. 0 < 5 sEc.

"®FOR THIS FORM, ASSUME “TYPICAL™ TO EE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL GUTPUTS CHECKED (/) IN

NAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILAELE (EXACT COSTS CAN BE OBTAINED .

c/o Fiat Engineering

Via Belfiore 23

Torino

N

J;
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. SURVEY FORM FOR
'ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MICRO-COMPUTER

=
O
=
O
w
7

HARDWARE:

MANUFACTURER AND woDEL umper: __HP 9845/B

RANDON ACCESS MEMORY {RAM) REQUIRED: 140 K

DOES THIS TOOL REQUIRE A PRINTER? X Yes 0 %o

SUPPORT: £f USER'S GUIDE 1 DATA MANUAL D omer
COSTS:

FIRST COST:

sicro-comerrer: ~ H50.000.000 Lire

SOFTWARE : ROM IC DISC TAPE _ LISTIRG
SUPPORT INFORMATION: _ USER'S GUIDE DATA MARUAL OTHER
TIME TO INPUT, AND DEBUG: MAN-DAYS MAN-HOLRS

RUN COST/TIME:

TYPICAL* INPUT SET-UP TIME: 1 MAK~DAYS BAN-HOURS
TYPICAL* RUN TIME: o> 1 WRS. : MIN,
TYPICAL* PRINT TIME: - HES. MIN.

#FOR THIS FORM, ASSUME “TYPICAL™ T0 B A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OQUTPUTS CHECKED (/) IN
SECTION 2. ’ ’ ’

N ),




ITALY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

z
Q
=
O
w
w

FOR DESIGN TOOLS REQUIRING A HAND-HELD CALCULATOR

HARDWARE:

MANUFACTURER AND MODEL MumMszh; TEXAS INSTRUM. TI-59

DOES THIS TOOL REQUIRE A PRINTER? - (3 YES O ®o

SUPPORT: { USER'S GUIDE ‘ E] DATA MANUAL O OTHER

COSTS:

FIRST COST:
HARDWARE : CALCULATOR PRINTER
SOFTWARE: MAGNETIC CARD LISTING OTHER
SUPFORT INFORMATION: USER'S GUIDE DATA MANDAL OTHER

RUN COST/TIME:

)

TYPICAL* INPUT SET~UP TIME: HRS. MIN.
TYPICAL* RUR TIME: HRS. MIR.
TYPICAL* PRINT TIME: . KRS, ; MIN.

*FOR THIS FORM, ASSUME "TYPICAL™ TO EE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL CUTPUTS CHECKED (V') IR '
SECTION 2,




SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS -

SECTION

I 1

TASK VIl - PASSIVE AND HYBRID SOLAR * RETURN To:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS:

GENERAL:

SMP (Passive Modules Simulation)
FEDERICO BUTERA
SERGIO FARRUGGIA

GIANERANCO RIZZ(
GIANNI SILVESTRINI

TOOL NAME: AVATLABLE THROUGH:

FEDERICO BUTERA
ISTITUTO DI FISICA TECNICA

YIALE DELLE SCIENZE - PALERMO (ITALY
PHOKE No.: D91 = 488780

supportED By: CONSIGLIO NAZIONALE DELLE RICERCH

DEVELOPED BY:

DATE DEVELOFED: 1980

DATE OF LAST REVISION:

JUNE 1982

PHONE NOD.:
the thermal behaviour of one or two rooms

BRIEF DESCRIPTION: , The model simulates

thermally connected
Direct gain, Trombe wall and sunspaces can be analyzed.

PLEASE ATTACE AKY VALIDATIOR OF TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

JE AN FRAME COMPUTER

0 H1CRO-COMPUTER D BAHD CALCULATOR O GRAPHIC DR MANUAL

B LISTIKG - HARD COPY

(COMPLETE SECTIONS 1, Z, 3)

-

[J RECALL ONLY MEHORY -
IKTEGRATED CIRCUIT

{COMPLETE SECTIONS 1, 2,

IRTEGRATED CIRCUIT

(COMPLETE SECTIONS 1, 2, 3)
&) )

' CARD DECK 0 pisc O HAGHETIC CARD O TEMPLATES, CHARTS, TaELIS
® Tare [ TarE D LISTING D BOOK
BX TIKE SHARING [ LISTING O RECALL OKLY MEMORY [J DEVICE

(COMPLETE SECTIONS 1, 2, §)

_/




St ) ITALY

IEA %% [ SURVEY FORM FOR
5. | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

A subroutine may be activated in order to evaluate the comfort conditions,

SECTFON/




SURVEY FORM FOR
ENERGY DESIGN TOOLS
- & ANALYSIS MODELS

<
Q
[
O
w
w

A
INTENDED USE:

INTEKDED FOR USE EY:

X ARCHITECT ’ ENGINEER [J TECHNICIAK

PHASE FOR WHICH DESIGK TOOL WAS DEVELOPED (1 ONLY):
D PRE-DESIGK

[ RESEARCH ANALYST

[0 SITE ANALYSIS DO SCHEMATICS
PHASE(S) FOR WHIGH DESIGK TOOL MAY EE USEFUL (ANY NO.):

D SITE ANALYSIS [ SCHEMATICS xm:smr; DEVEL, xrosr—nzsmr: SERV. xn}:szucu

MAJOR & MINOR ENERGY COMPONENTS ADD.RESSED BY TOOL:
§ neaninG » COOLING N LisuTie 0 oww

{1} DESIGK DEVEL, O POST-DISIGK SERY. xRESEF\RCH

{3 PRE-DESIGN

O MISCELLANEOUS

LOADS

SPACE TEMPS. A SPACE TEMPS.

HVAC SYSTEMS O HVAC SYSTEMS
PASSIVE SOLAR 3 PASSIVE CLNG.
ACTIVE SOLAR & SHADING
SHADING [ SYSTEY DESIGN
SYSTEM DESIGK D EcoxOMICS
O ECONOMICS O UNDERGROUND LOADS
O UKDERGROURD 3 SLOPED GLAZING

LOADS MASS

M rass

INPUT DATA REQUIRED:

PRE-DESIGK AND SITE ANALYSIS DATA

LOCATIOK - ASSOCIATED WEATHER DATA
.BUILDING TYPEL AKD SCHEEDULE
QCCUPANCY .RATES

BUILDIRG AREA

SPACE TEMPERATURES

LOCAL ERERGY (OSTS

& 1LoaDs
D rFC (L) LEVELS
O SYSTEX DESIGK
o ECONOMICS
[ DAYLIGHTING
FC (L% LEVELS
O ARTIFICIAL LTNG.
REDUCT1ON

GENERIC BUILDING SHAPE DUE-TO SITE RESTRICTIONS
LOCAL CODE REQUIREMENTS (VEKTIL., INSUL., EIC.)

LIGHTING REQUIREMERTS
SCHEMATIC DESIGK DATA

BUILDIKG SURFACE AREAS

GLAZING AREAS & ORIENTATIONS
20KING

ROOY SHAPES

OFERATIRG SCHEDULES & PROFILES

ARCHITECTURAL DESICK DEVELOPMENT DATA

B'L.’ILDING MATERIALS & ASSOCIATED DATA (R, o, [, ETC.)

EUILDING MASS DATA
SHADING CCEFFICIENTS & DAYLIGHT TRANSMISS1ON
IRTERIOR SURFACE DATA

ENGINEERING DESIGK DEVELOPMENT DATA

MECHANICAL
METHANICAL

SYSTEM DISIGN
S¥STEM COKTROL
ELECTRICA. EYSTEM DESIGR
ELECTRICAL SYSTEM COKTROL
L1GET]KS SYSTEM DESIGR
-LIGHTING SYSTEM CORIROL

O LoADS

O SOLAR ACTIVE
[ SOLAR PASSIVE
) ECONOMICS

DOES KOT
ACCOMMODATE

O Faxs
D ruMprs
O ¥ISC. ELECTRICAL
[ ELEV. & ESCALATOR

TOTAL

KINIMUM RECOMMENDED POSSIBLE
INFUT

IKPUT INPLT

oooooooD
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ITALY

TEMPERATURE DATA:

SOLAR DATA:

S0LAR DRIENS. CalC:

DAYLIGHT CALC:

& HOURLY TaPE
[ ANNUAL DEGREE DAYS

) HOURLY TAPE

@ ANy ORIEX. INCL. SLOPED
[J SLOPED FACING SOUTH

¥ HOBR-BY-ROUR
[} ANNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

& TYPICAL DAY

[0 oTHER

@ MONTHLY DATA
P AVE. HONTHLY MIK. AN MAX.

& TyPicaL pay PROFTLE

[J ANY VERT. & HORIZ.
’ SURFACE REFLECTAKCE

i3 TYPICAL CLEAR & CLOUDY DAY/MOKTR

CALCULATION PROCEDURES:

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP, CALCULATED:
INTEGRATION:
ERADING:
BOVAELE SHADING:

HASS EFFECT 15 CALCULATED:

DO HACHIKE

LANGUAGE: P FORTRAR D Basic LANGUAGE
USER TYPE: ) INTERACTIVE 3 INTERACTIVE GRAPHIC
UKITS OF CALCULATION: ® 51 UNITS

@ FINLTE DIFFERENCE

& DIFFUSE/DIRECT/RE-RADIATED
[0 SIMPLE EULER

& 5% SOLAR OBSTRUCTION

[J DAILY & SEASONAL SWITCHING
# TRANSIENT HEAT FLOW

O orsER

& PREPARE FILE

3 ENGLISH

T RESPONSE FACTOR
[ DIFFUSE/DIRECT

£ IMFLICIT

) OVERRANG ONLY

& sEasoNaL suTCHING

[J TIMC CONSTANT FACTORS

[ ANNUAL DATA
# AVE. MONTHLY TEMP,

& season

=
o
i—-
Q
|
%)

{1 MONTHLY DEGRTE DAYS
® Daily

@@ MOFTHLY AVE. DaILY & TOTAL

O HOR1Z. & & CARDINAL DIREC.

3 TYPICAL DAY/MONTH

p

3 GRAPHS, CHARTS & SIMPLE CALC.
0 HAND CALCULATIOR
O BoTH

[0 STEADY STATE

TOTAL

OTHER

NO SHADING

HOT CALCULATED
ASBUME NO MASS AFFECT
NOT CALCULATED
VARIED BY TOOL

D&SO0DDOO00O

MOVABLE INSULATION
WP VARIES W/WIKD SPEED
@ SENSIBLE OKLY

B VARIES BY SCHEDULE
OR COMMAND

SKY ONLY

[ 1 oKLY
B COMPONENT SEZRSITIVITY
[ LIFE CYCLE COSTING

O YEeR

ROOM TEMP. BASZD ON: OF SURFACE & ATR 0 AR owLY
INSIDE TEMPERATURE: O IKPUT SCHEDUIE EY USER 01 FIXED B TooL
U-VALDES : # CHAKGE V/WIND SPEED D) REMAIN CONSTAKT
INFILTRATION: [ AIR CHANGE PER HOUR O SRACK METHOR
INTERNAL LOADS INCLUDE: D) SERSIBLE & LATENT SEPARATE [ SENS. & LAT. TOTAL
VERTILATION: [} SENSIBLE ) LATENT

T TDAYLIGHT COEFFICIZNTS: O} SXY, RE¥L. & DIRECT O SKY & REFL.
ZOKES PER RUN: 0>z Oio- 25 £:-10
SYSTEM HMODELING: D) SYSTEM EFFIC. INPUT ¥ SYSTEM OPTIMIZING
ECONOMIC ANALYSIS: [J AMNUAL COST [0 SIMPLE PAYRACK

OUTPUT:

MY rYl.

LOAD DEITERMINARTS: {0 COMPONERT ‘ ZONE O BUILDING

LOADS QUTPUT BY: # HouR P DAY [

TEMPERATURES ; o Am B SuRFAcE [J GRAPHIC PLOT

FUEL USE BY: ! MORTHLY DOXSUMPTION [} ARNUAL CORSUMPTION

D MONTHLY PEAX DEMAND
O OTHER

O ANNUAL PEAK DEMAND
D oTHER

[ SYSTEY COMPOREXTS
O ENERGY SYSTEMS
{3 TOTAL BUILDING ONLY
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

<
e
—
&)
w
w

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: P 1 O e O INIvac . D orHzr i
CORE REQUIRED: D > s00K 1 100 - 500 X O 25 - 100 § 0<25x
SUPPORY : O USER'S GUIBE (3 DATA MAMUIAL | OTHER Descriphian of EESSLYY Y.
EQUIPMERT: O crr D PRINTER D TEXTRONIX D omEr e
COsSTsS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
1N-OFFICE EQUEPMENT: &RT PRINTER
SOFTWARE PURCHASE: © camb Dk TAPE LISTING
SUPPORT INFORMATION: " USER'S GUIDE DATA MANUAL OTHER
TIME TO INPUT AND DEBUG: . MAN-DAYS MAN-HOURS

RUR COST/TIME:

INPUT SET-UP TIME: MAK-DAYS g HMAN-HOURS
TYPICAL* RUK TIME: 0> 1 Hk. . De0M-30M D3oM=-10n PF_ESLE
TYPI1CAL* CPU TIME: O > 1000 SEC. 3 100 - 1000 SEC. 4% 5 - 100 skc. D < 5 sEc.

*FOR TH1S FORM, ASSUME "TYPICAL™ TO KE A SINGLE-ZOKED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (,") IK
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME~SHARING NETWORKS:

RAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILAELE (EXACT COSTS CAN BE OBTAINED
THROUGH THEM). - .

ISTITUTO DI FISICA TECNICA cuc ‘
FACOLTA' DI INGEGNERIA CENTRO_UNIVERSITARIO DI CAlCOLQ
VIALE DELLE SCIENZE . VIALE DELLE SCIENZE

90128 PALERMO (ITALY) 90128 PALERMO (ITALY)

N | /
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ITALY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

b
Q
.
(&)
Lis
w

TASK VIl - PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

RETURN TO:

GENERAL:

TOOL RAME: AZIZ

AVAILABLE THROUGH:

DEVELOPED BY:

FEDERICO BUTERA

FEDERICO BUTERA

SERGIO FARRUGGIA

GIANERANCH RIZ7N
GIANNT SILVESTRINI

DATE DEVELOPED: 1480

DATE OF LAST REVISION:

JUNE 1982

ISTITUTO DI FISICA TECNICA

VIALE DELLE SCIENZE - PALERMO (ITALY)
eiosz o, : (091) - 488780

suppoRTED BY: CONSIGLIO NAZJONALE DELLE RICERC

PHONE NO. s

BRIEF DESCRIFTION:

—_AZIZ, derived from model SMP, is intended to be used during the

first phases of multistorey buildings design process. The description
of internal partitions is simplified in order to reduce the number

of inputs, Passive systems may be simulated.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B nan R compuTER
3 CARD DECK
B TaPE
B TIM SHARING
D3 LISTING - BARD COPY

{COMPLETE SECTIORS 1, 2,

N

D HIRO-COMPUTER

O pisc
0O TAPE
O LIsSTING
O RECALL ONLY MEMORY-
INTEGRATED CIRCUIT
3)

(COMPLETT SECTIONS 1, 2, 4)

O HAND CALCULATOR

) MAGNETIC CaRD

[ LISTING

[O RECALL OKLY MEMORY
INTEGRATED CIRCUIT

{COMPLETE SECTIORS 1, 2, 5)

D GRAPHIC OR HaNuaL

D TEMPLATES, CHARTS, TABLES
G BOOK
[ DEVICE

{COMPLETE SECTIONS 1, 2, 6)

J




SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

z
O
F....
)
Ly
o

A
INTENDED USE:

IKTZNDED FOR LSE BY;:

X arcHiTECT IR ENGINEER O TECHNICIAK [} RESEARCH ANALYST
PHASE FOR WHICH DESICK TOOL WAS DEVELOFPED {1 ONLY):
)a’rnr-—nzsxcw DO SITE ANALYSIS 1 SCHEMATICS 0O DESICK DEVEL. [ POST-DES1GN SERV. O RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.):
)ﬁ PRE-BESIGR D SITE ARALYSIS [ SCHEMATICS ) DESIGN DEVEL. [J POST-DESIGK szrw'.‘ O RESEARCH
B HEATING & cooLINnG ™ LieuTING 2 o {3 miscELLanzous
B LoADS LOADS & LoADS D LoADS O Faxs
SPACE TEMPS. SPACE TEMPS, O FC{L LEVELS O SOLAR ACTIVE D pusrs
HVAC SYSTEMS [) HVAC SYSTEMS D sYSTEM DESICK [ SOLAR PASSIVE [ HiSC. ELECTRICAL
PASSIVE SOLAR 0] PASSIVE CLKG. D EcaxoMics D Economics 0 ELEV. & ESCALATOR
ACTIVE SOLAR X SHADING O DAYL1GRTING
X SHADING [ SYSTEM DESIGN FC (LX) LEVELS
£ SYSTEM DESIGN ] ECONDMICS D ARTIFICIAL LTNG.
{J ECONDMICS [ UKDERGROURD LOADS REDUCTION
{J UNDERGROUND J SLOPED GLAZING
@ MaASS
5 HASS
INPUT DATA REQUIRED: ' e
. : DOES KOT  MIKIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  IKPLT INPLT IKPET
. PRE-DESIGN AMND SITE ANALYSIS DATA
LOCATION - ASSOCIATED WEATHER DATA . [} =} at
BUILDING TYPE AND SCHEDULE [m) D
DCCUPANCY RATES 0 0
BUILDING AREA @] D x
SPACE TEMPERATURES D m} ] =4
LDCAL ENERGY COSTS B o =} 0
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS 0 g = 0
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) o [} A
LIGRTIKG REQLIREMEKRTS O o ) [w}
SCHEMATIC DES1GN DATA
BUILDING SURFACE AREAS -
GLAZING AREAS & ORIENTATIONS E B =
20NING , D D
RDOM SHAPES 0 O e}
OPERATING SCHEDULES & PROFILES =] 0 B
ARCHITECTURAL DESIGE DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, a, £, ETC.) D ] i
BUILDING MASS DAIA B D ] B
SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION 0 E [~
INTERIOR SURFACE DATA a ] G [+ 4
ENGINEERING DES1GX DEVELOFMENT DATA
HECHAKICAL SYSTEM DESIGN B . 0 C o
HMECHANIZAL SYSTEM CONTROL [m] o o
ELECTRICAL SYSTEM DESIGK ®] ju} |} D
ELECTRICAL SYSTEM CONTROL a =) W] D
LIGHTIRG SYSTE® DESIGH =] =] O
LIGHTING SYSTEM COKTROL (u] )=4 o} D




-4 Pk .
WEATHER DATA:

TEMPERATURE DATA: [ HOURLY

SOLAR DATA:

SOLAR ORIEKS. CALC:

DAYLIGHT CALC:

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

z
O
}_
3
H}
7

TAPE
[J ANNUAL DEGREX DAYS

(" HOURLY TAPE

& ANY ORIEK., INCL. SLOPED
[0 SLOPED FACIKG SOUTH

D HOUR-BY-HOUR
[0 ANKUAL AVERAGE

& TYPICAL DAY B MONTHLY DATA

B AVE. MONTHLY MIK, AND MAX.
& TYPICAL DAY PROFILE
D) AKY VERT. & HORIZ,
I SURFACE REFLECTANCE

[D OTHER

[0 TYPICAL CLEAR & CLOUDY DAY/MONTH

DO a¥NUAl DATA [ MONTELY DEGRE: DAYS
D) AVE. MONTHLY TEMF. D DarLy

B MONTHLY AVE. DAILY & TOTAL

T HORIZ. & 4 CARDINAL DIREC.

O TYPICAL DAY/MONTK

CALCULATION PROCEDURES:

CHECK ALL APPROPRIATE BOXES:
BEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADIKG: ‘
HMASS EFFECT IS CALCULATED:
ROO¥ TEMP. BASED* OR:
INSIDE TEMPERATURE:
U-VALUES:
IRFILTRATION:
IRTERNAL LOADS INCLUB.E:

VERTILATION:

DAYLIGHT COEFFICIENTS:
ZOREE PER RUN:

SYSTEM HODELING:
ECONOMIC ANALYSIS;

QUTPUT:

LOAD DETERMINAKTS: O COMPONERT
LOADS OUTPUT EY: B Bour
TEMFERATURES : R AIR

QUSE BY:

O oTHER

LANGUAGE: [B FORTRAN D BaSIC 3 MACHINE LANGUACE [J OTHER
USER TYPE: ) INTERACTIVE * [J INTERACTIVE GRAPHIC I3 PREPARE
UNITS OF CALCULATION: ¥ 51 UK1TS O EKGL1SH

O GRAPHS, CHARTS & SIMPLE CALC.
0 HAND CALCULATION
0O BOTH

FILE

3 MONTALY CONSUMPTION
[J MONTHLY PEAK DEMAND

& FIKITE DIFFERENCE

0 DIFFUSE/DIRECT/RE-RADIATED
3 SIMPLE EULER

B ANY SOLAR OBSTRUCTION

D DAILY & SEASONAL SWITCHING
[ TRANSIENT HEAT FLOW

B SURFACE & AIR

O IKPUT SCREDULE BY USER

I¥ CHANGE %/WIND SPEED

O AIR CHANGE PER HOUR

[3 SENSIBLE & LATERT SEPARATE
[ SENSIBLE

[ SXY, REFL. & DIREGT

O>» 2 Dw-2
D SYSTEM EFF1C. INPUT

[] ANNUAL 20ST

B zoxe

2 bay

3 SURFACE
) AXNUAL
D axnya)L
O oTHER

O RESPONSE FACTOR
D) bIFFUSE/DIRECT

B IMPLICIT

0 OVERHARG OKLY

(i SEASONAL SWITCHING

O TIME CONSIANT FACTORS

0 AIR osLY

O FIXED BY ToOOL

{0 REMAIN CORSTANT

[0 CRACK METHOD

O SENS5. & LAT. TOTAL
0 LATENT

[J SKY & REFL.

8z2-10
EX SYSTEM OPTIMIZING
[J SIMPLE PAYBACK

B BulLbInG
B HONTH
DO GRAPHIC PLOT

CORSUMPTION
PEAX DEMAND

{0 STEADY STATE

TOTAL

OTHER

NO SHADING

HOT CALCULATED
ASSIME KO MASS AFFECT
NOT CALCULATED
VARIED EY TOOL

OCooDooo

Y

In}
IR VARIZS W/WIND SPEED
£ SENSIBLE ONLY

I VARIES BY SCHEDULE
OR COMMAND

D sKy oMLY
=1 oowy
3% COMPOKERNT SENSITIVITY

HOVABLE INSULATIOR

O LIFE CYCLE CDSTIKG

D SEASOR

[ SYSTEX COMPOKENTS
O ENERGY SYSTEMS
0 TOTAL EUILDING ONLY
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
O
—
(&
L
w

FOR DESIGN TOOLS REQUIRING A, MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: B ImM 0 coc [ oNIvac [0 OTHER
CORE REQUIRED: O > soox = 100 - 500 K D25 - 100 & D<2s5k
SUFPDRT: D USER'S CUIDE [0 BATA MANUAL " B OTHER Dese ripfian of agtﬂa,, Fie
EQUIPMENT: 0 crr’ [J PRINTER O TEXTRONIX D omEr sl
COSTS:
—_—
ASSUMING PURCHASE DF SOFTWARE FOR USE OK FRESENT TIME-SHARING:
FIRST COST:
IN-OFFICE EQUIPMENT: CRT PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER
TIME 10 IKPUT AND DEBUG: MAN-DAYS MAN-HOURS
RUN COST/TIME: i
INPUT SET-UP TIME: MAN-DAYS KAN-HOURS
TYPICAL* RUK TiME: 0 >1 ER. Deox~-30H O3 k=-10Hn BN
TYPICAL* CPU TIME: O > 1000 SEC. O 100 - 1000 SEC. B 5 ~ 100 SEC. 0 ¢ 5 sEC.

*FCR THIS FORM, ASSUME “TYPICAL™ TC K= &4 SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL QUTPUTS CHECKED (/) IK
SECTIOR 2.

ASSIRMING USE OF SOFTWARE OK PUBLIC TIMF~SHARING NETWORKS:

RAMES AND CONTACTS OF TIME~SHARING SERVICES WEICH HAVE THIS PROGRAM AVATLABLE (EXACT COSTS CAK BE OBTAINED
THROUGH THEM).

ISTITUTO DI FISICA TECNICA cuc

FACOLTA' DI INGEGNERIA CENTRO UNIVERSITARIO DI CALCOLD
VIALE DELLE SCIENZE VIALE DFILF SCIENZE

90128 _ PAIFRMO {TTALY)

o /
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NORWAY

GENERAL:

TooL RavE: BYVOK

SURVEY FORM FOR

ENERGY DESIGN TOOLS

& ANALYSIS MODELS

=N

. SECTION

TASK VIl - PASSIVE AND HYBRID SOLAR RETURN

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

2800

AVAILABLE THROUGH:

DEYELOPED BY:

Ove J¢rgensen :
Laboratoriet for Varmeisol
Danmarks Tekniske Hgjskole
Bygning 118

TO:

Lyngby - Dbanmark

’

Norwegian Institute of Technology

B.T. Larsen,

Trondheim, Norway

Norwegian Building Research

Institute, Oslo, Norway PHOKE No.: (075} 94000

SUPFORTED BY:

DATE DEVELOPED: L1970

Department of Heating, Ventila-~

DATE OF LAST REVISION: 1972

ting and Sanitary Engineering,

Norwegian Institute of Technology

PHONE No.: _(075) 94000

BRIEF DESCRIPTION: FOr omne day the program calculates hourly heating or ccoling

-loads of a room (zone) using the response factor method. The program

also calculates hoﬁrly temperatures of the room surfaces and the room

air if the room is ventilated by unconditioned outdoor air.

PLEASE ATTACK ANY VALIDATION OR TESTING REPORTS,

TOOL HARDWARE & AVAILABLE FORMS:

(COMPLETE SECTIONS 1, 2, 3}

\

B MAIN FRAME COMPUTER O MICRO-COMPUTER [ HAND CALCULATOR
D CARD DECK O pisc {0 HAGNETIC CARD
@ Tare [0 Tare {J LISTING
O TIME SHARING O LISTING [J RECALL OXLY MEMORY
[J LISTING - HARD COPY 1 RECALL ONLY MEMORY- INTEGRATED CIRCUIT

INTEGRATED CIRCUIT

(COMPLETE SECTIONS 1, 2, 5)
(COMPLETE SECTIONS 1, 2, &)

[3J GRAPHIC OR MANUAL

[J TEMPLATES, CHARTS, TABLES
O Book
O DEVICE

(COMPLETE SECTIONS 1, 2, 6)

/
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NORWAY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

Program is a computer implementation of:

1.

D.G. Stephenson and G.P. Mitalas:

Cooling load calculations by thermal response factor method.

Aghrae transactions, vel. 73, part 1, 1967.

G.P. Mitalas and D.G. Stephenson:
Room thermal response factors.
Ashrae transactions, vol. 73, part 1, 1867,

K. Kimura and D.G. Stephenson:
Solar Radiation on cloudy days
Ashrae transactions, vol. 75, part 1, 1969.

K. Kimura and D.G. Stephenson:
Theoretical Study of cooling load caused by
Ashrae transactions, vol. 74, part 2, 1968.

lights.

'SECTION j




NORWAY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

A
INTENDED USE:

INTEHDED FOR USE BY:
O ARCHITECT B ENGINEER O TECHNICIAN
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

RESEARCH ANALYST

<
o
[
&)
1
w

D PRE-DESIGK O SITE ARALYSIS 0 SL‘HEHATICS 3§ DESIGN DEVEL. O POST-DESIGR SERV. O RESEARCH
PHASE(S) FOR WHICH DESIGK TOOL MAY RE USEFUL (ANY NO.}: - ,
0 PRE-DESIGR O SITE ANALYSIS [0 SCHEMATICS B DESIGN DEVEL. O POST-DESIGN SERV. B RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL: -

B HEATING 24} COOLING 23 LIGHTING 0 osw L[] MISCELLANEQUS
B LoaDs B LOADS B Loaps O LoaDs O FANS
& SPACE TEMPS. & SPACE TEWPS, O Fc(LU¥X) LEVELS [J SOLAR ACTIVE [J PUMPS
[ HVAC SYSTEMS O HVAC SYSTEMS [} SYSTEM DESIGN [J SOLAR PASSIVE (1 MISC. ELECTRICAL
) PASSIVE SOLAR I PASSIVE CLNG.. [ EconoMics [ ECONOHICS [0 ELEV. & ESCALATOR
[ ACTIVE SOLAR O sHaDING {0 DAYLIGERTING
B SHADING 0 sSYSTEM DESIGN FC (LU%) LEVELS
3 SYSTEM DESIGN [ ECONDMICS O ARTIFICIAL LTNG.
O EcoNoMIcs O UKDERGROUND LOADS REDUCTION
O UKDERGROUND O SLOPED GLAZING .
LOADS O uass
O Mass
INPUT DATA REQUIRED: e
] . DOES KOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE _ INPUT INPUT INPLT
PRE~DESIGN AND SITE ANALYSIS DATA
LOCATION - ASSOCIATED WEATHER DATA E fu
BUILDING TYPE AND SCHEDULE
OQCCUPANCY RATES B g
BUILDIKG AREA [w] 0
SPACE TEMPERATURES D il i
LOCAL ENERGY COSTS ] g o
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS =] B 0
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.Y D 0
LIGHTING REQUIREMERTS o o Q

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS

GLAZING AREAS & ORIENTATIONS
ZONING

ROOGM SHAPES

OPERATING SCHEDULES & PROFILES -

ARCHITECTURAL DESICK DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED BATA (R, a, g, EIC.)

BUILDING MASS DATA
SHADING CrEFFICIEKTS & DAYLIGHT TRANSMISSIOR
INTERIOR SURFACE DATA

ENGIREERING DESIGN DEVELOPMENT DATA

HECHANICAL SYSTEM DESIGN
HMECHANICAL SYSTEM COKTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING $YSTEM DESIGH

- LIGHTING SYSTEM CONTROL

0000 oo

0ooong

BERR

oponRs ERER

[ mi% ) 0ooco

Dopoon

@nuuu (n(mmn] 0000 Oooonoooo
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
o
i—
Q
|
%)

TEMPERATURE DATA: [J HOURLY TAPE EY TYPICAL DAY

0 ANKUAL DEGREE DAYS

[J MONTHLY DATA U ANNUAL DATA [ MONTHLY DEGREE BAYS
[0 AVE. MONTHLY MIN. AND MAX. [J AVE. MORTHLY TEMP. G bally

SOLAR DATA: HOURLY TAPE Bl TYPICAL DAY PROFILE [J MONTBLY AVE. DAILY & TOTAL

SOLAR DRIENS. CALC: ANY ORIEN. INCL. SLOPED

SLOPED FACING SO0UTH

[J ANY VERT. & HORIZ,
{J SURFACE REFLECTANCE

O RORIZ. & 4 CARDIRAL DIREC.

DAYLIGHT CALC: HOUR~BY~-ROUR

[J TYPICAL CLEAR & CLOUDY DAY/MONTH
ANKUAL AVERAGE :

O OTHER

O TYPICAL DAY/MONTH

00 o0 o

-

CALCULATION PROCEDURES:

LANGUAGE:  [J FORTRAN 0O Basic D MACHINE LANGUAGE 8 omER Algol [0 GRAPHS, CHARTS & SIMPLE CALC.
USER TYPE: [0 INTERACTIVE 0) INTERACTIVE GRAPHIC B PREPARE FILE [J HAND CALCULATION

URITS OF CALCULATION:
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:

E] sI UNITS [ ENGLISH 3 soTH

[ FINITE DIFFERENCE RESPONSE FACTOR O STEADY STATE

SOLAR COMP. CALCULATED: Bl DIFFUSE/DIRECT/RE-RADIATED - [J DIFFUSE/DIRECT D ToTAL
INTEGRATION: [ SIMPLE EULER 0O IMPLICIT 3 OTHER
SHADING: ) ANY SOLAR OBSTRUCTIOR B ovErnaxG oney & fins{) wo sraning
MOVABLE SHADING: [J DAILY & SEASONAL SWITCHING [ SEASONAL SWITCHING 0 NOT CALCULATED
MASS EFFECT IS CALCULATED: B TRANSIENT HEAT FLOW [ TIME CONSTANT FACTORS [ ASSUME NO MASS AFFECT
ROOM TEMP, mszln ON: BY SURFACE & AIR 3 AIR owLY [J NOT CALCULATED
.msmn TEMPERATURE: [0 INPUT SCHEDULE BY USER Bl FIXED BY TOOL O vARIED BY ToOL
U-VALUES: (0 CHANGE W/WIND SPEED Bl REMAIN CONSTANT [0 MOVABLE INSULATION
INFILTRATION: [0 AIR CHANGE PER HOUR £ CRACK METHOD [J VARIES W/WIND SPEED
INTERKAL LOADS mcwn;.-:: O SENSIBLE & LATENT SEPARATE [J SENS. & LAT. TOTAL & SERSIELE ONLY
VERTILATION: B3 SENSIBELE 01 LATENT O VARIES BY SCHEDYULE
OR COMMAND )
DAYLIGHT COEFFICIENTS: [3 SXY, REFL. & DIRECT [ SKY & REFL. 0 sky ONLY
ZONES PER RUN: 0> a2 010 -25 Qz-10 B 1 oMLy
SYSTEM MODELING: [J SYSTEM EFFIC. INPUT 0 SYSTEM OPTIMIZING [ COMPONENT SERSITIVITY
ECONOMIC ANALYSTS: {3 ANNUAL COST [0 SIMPLE PAYBACK [0 LiFE CYCLE COSTING
QUTPUT:
S—
LOAD DETERMINANTS: [0 COMFONENT B zokE ] BUILDING
LOADS QUTPUT BY: B HOUR 0O pay [ MONTH [3 sEasoN [ yE«R
TEMPERATURES : B AR B3 SURFACE [0 GRAPHIC PLOT
FUEL USE BY: [0 HONTHLY CONSUMPTION {3 ANNUAL CONSUMPTION 0 SYSTEM COMPONENTS

) MONTHLY PEAK DEMAND
0O oTHER

[ ANNUAL PEAK DEMAND
O OTHER

[J ENERGY SYSTEMS
[0 TOTAL BUILDING ONLY

/
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FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE: ,
COMPUTER TYPE: O ImM O eoe @ UNIVAC O oTHER
CORE REQUIRED: O > so0x 0100 - 500 % 25 - 100 K 0<ask
SUPPORT: B USER'S GUIDE . {2 DATA MANUAL O OTHER
EQUIPHENT: ® crT R PRINTER O TEXTRONIX O omier
COSTS:
ha- AR N
ASSUMING PURCKASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARTNG:
FIRST COST:
IN-OFFICE EQUIPHENT: &t PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT IKFORMATION: USER'S GUIDE DATA MANUAL OTHER
TIME TO INPUT AND DEBUG: MAR-DAYS HAN-HOURS
RUN COST/TIME: '
INPUT SET-UP TIME: HAN-DAYS 4 man-nours
TYPICAL* RUN TIME: O > 1 ER. Deonu-230u O30on-1io0m B<ioy
TYPICAL* CPU TIME: O > 1000 sc. 0 160 - 1000 SEc. B 5 - 100 sec. O < 5 sEc.

*FOR THIS FORM, ASSWME “TYPICAL™ TO E A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED () IN
SECTIOR 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETRORKS:

NAMES AND CONTACTS OF TIME~SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE ORTAINED
THROUGR THEM). } .

N B Y
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS
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TASK VIil - PASSIVE AND HYBRID SCLAR RETURN TO:

. LOW ENERGY DWELLING gzgoggzgirii:nfor Varmeisolex
SUBTASK B ~ MODELLING & SIMULATION Danmarks Tekniske Hgjskole
SUBTASK C - DESIGN METHODS Bygning 118
2800 Lyngby - Danmark
GENERAL: ) ’
T00L NavE: LENCORE AVAILABLE THROUGH:
DEVELDPED BY: Norwegian Building
B.T. Larsen . Research Institute
Norwegian Building Oslo , Norway
Research Institute, O PROKE No.: (02} 46 98 80
Oslo, Norway ' SUPPORTED BY:
DATE DpEVELoPED: 1977 Hans Engelbretsen
DATE OF LAST REVISION: 1983 Norwegian Building Res. Inst.

puoNE no.: _ (02) 46 98 80
BRIEF DESCRIPTION: . BNICOre is a program for calculating €hergy consumption of
Residential buildings. Within certain limits (max.20 rooms, 50 surfaces,
etc.) Buildings of any shape and room .subdivision can be analysed. Calcud
lations are done hour by hour according to the "transfer function method"

of Ashrae. Contrary to most energy programs, infiltration is calculated

using the principle of mass balance. Both SEack and wind forces are taken
PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS. ‘ into account.

TOOL HARDWARE & AVAILABLE FORMS:

B MAIN FRAME COMPUIER 3 MICRO-COMPUTER {0 HAND CALCULATOR L[] GRAPHIC OR MANUAL
[} CARD DECK DO bisc [0 MAGNETIC CARD [0 TEMPLATES, CHARTS, TABLES
R TAPE 0O TaPg [0 LISTING D BOOK
O TIME SHARING . [0 LISTING [0 RECALL OKLY MEMORY D BEYVICE
[J LISTING = HARD COPY [ RECALL ONLY MEMORY - INTEGRATED CIRCULT .
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, 2, 6)
{COMPLETE SECTIORS 1, 2, 3) {COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, &)

N _ _
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS
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w
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R
INTENDED USE:

INTENDED FOR USE BY:

D POST~DESIGN SERV. B RESEARCH

O ARCHITECT & ENGINEER D TECHNICIAN - B3 RESEARCE ANALYST
PHASE FOR WHICH DESIGS TOOL WAS DEVELOPED (1 ONLY):

D PRE-DESIGN ] SITE ANALYSIS O SCHEMATICS [J DESIGK DEVEL.
PHASE(5) FOR WHICH DESIGN TOOL MAY EE USEFUL (ANY NO.): e

K] PRE-DESIGH [0 SITE ANALYSIS ) SCHEMATICS B DESIGHN DEVEL.

B POST-DESIGN SERV. Bl RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

& ueaTING O cooLirG £} LiGHTING
B L0aDs a Leaps B L0aps
& SPACE TEMPS. D SPACE TEMPS. 0 FC(LIM) LEVELS
Bj HVAC SYSIEMS {] HVAC SYSTEMS O SYSTEM BESIGN
[J PASSIVE SOLAR [ PASSIVE CLXNG. ] ECoNOMICS
[3 ACTIVE SOLAR D SHADING [J DAYLIGHTING
£ SHADING O SYSTEM DESIGN Fe{LU) LEVELS
3 SYSTEM DESIGN O ECONGMICS O ARTIFICIAL LING.
O ECONOMICS D UKDERGROUND LOADS REDUCTION
[J UKDERGROUKD [ SLOPED GLAZING
LOADS 0O Mass
B MASS

PRE-DESIGN AND SITE ANALYSIS DATA

LOCATION ~ ASSOCIATED WEATHER DATA

BUILDIKG TYPE AKD SCHEBULE

. OCCUPANCY RATES

BUILDING AREA

SPACE TEMPERATURES

LOCAL ENERGY COSTS

GENERIC BUILDING SHAPE DUE T0 SITE RESTRICTIONS
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., EIC.}
LIGHTING REGUIREMENTS

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
208ING

ROOM SHAPES

OFERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGK DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED DATA (R, a, £, EIC.)
BUILDING MASS DATA

SHADING CFEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

ENGINEERING DESiGN DEVELOPMERT DATA

MECHANICAL SYSTEM DESIGN
MECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGHTING 5YSTEM CONIROL

B o [ KISCELLANEOUS
B LOADS 0 Fans
O SOLAR ACTIVE D ruMps
[ SOLAR PASSIVE 0 MIsC. ELECTRICAL
[0 EconoMics [0 ELEV. & ESCALATOR
TOTAL
DOES KOT  MINIMUM RECOMMENDED POSSIELE
ACCOMMODATE __ INPUT INPUT IRPLT

0ao0ogooa
oooooRRRa
NooO0ooQ0

oooog

B f &

8 (u]
] D
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS
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TEMPERATURE DATA: [ HOURLY TAPE O TYPICAL DAY [ MONTHLY DATA 0 ANNUAL DATA [] MOKTHLY DEGREE DAYS
D ANNUAL DEGREE DAYS [3 AVE. MONTHLY MIN. AND MAX. LJ AVE. MONTHLY TEMP. O DaILY

SOLAR DATA: B HOURLY TAPE O TYPICAL DAY PROFILE O MONTHLY AVE. DAILY & TOTAL

SOLAR ORIENS. CALC: [J ANY ORIEN. INCL. SLOPED [ ANY VERT. & HORIZ, O HORIZ. & 4 CARDINAL DIREC.
[J SLOPED FACING SOUTH [J SURFACE REFLECTAKCE

DAYLIGHT CALC: O HOUR-BY-HOUR [0 TYPICAL CLEAR & CLOUDY DAY/MONTR [0 TYPICAL DAY/MONTH

[ ANNUAL AVERACE [ OTHER :

CALCULATION PROCEDURES:

LANGUAGE: B FORTRAN L} BASIC [0 MACHINE LANGUAGE [ OTHMER O GRAPHS, CHARTS & 5IMPLE CALC.

USER TYPE: [) INTERACTIVE D INTERACTIVE GRAPHIC ) PREPARE FILE ) HAND CALCULATION
URITS OF CALCULATION: B SI UNITS O ERGLISH ' D BoTH
CHECK ALL APPROPRIATE BOXES: .
HEAT TRANSFER: {0 FINITE DIFFERENCE B RESPONSE FACTOR O STEADY STATE
SOLAR COMP, CALCULATED: D) DIFFUSE/DIRECT/RE~RADIATED [ DIFFUSE/DIRECT O 10TAL
INTEGRATION: O SIMPLE EULER O 1MPLICIT [ OTHER
SHADING: [ ANY SOLAR OBSTRUCTION & overnanG e & finspg ko smaping
HOVABLE SHADING: ) DAILY & SEASONAL SWITCHING [O. SEASONAL.SWITCHING 3 NOT CALCULATED
MASS EFFECT IS CALCULATED: {0 TRANSIENT HEAT FLOW [ TIME CONSTANT FACIORS {3 ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: [0 SURFACE & AIR (3 AIR ONLY O HOT CALCULATED
INSIDE TEMPERATURE: B} IRPUT SCHEDULE BY USER O FIXED BY TOOL [ VARIED BY TOOL
Y=VALUES: [J CHANGE W/WIND SPEED - B REMAIN CONSTANT [ MOVABLE INSULATION
INFILTRATION: O AR cwr;'r_ PER HOUR B CRACK METHOD [ VARIES W/WIND SPEED
INTERNAL LOADS mcwn-s: D SENSIBLE & LATENT SEPARATE  [J SENS. & LAT. TOTAL Bl SENSIBLE ONLY
VENTILATION: I3 SENSIBLE [0 LATENT [0 VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICIENTS: - O SKY, REFL. & DIRECT [J SKY & REFL. O sky owNLy
ZONES PER RUN: 0> 25 /o ~-25 Oz2-10 D1 any
SYSTEM MODELING: B SYSTEM EFFIC. INPUT D) SYSTEM OPTIMIZING [0 COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: [T ANMWUAL COST [3J SIMFLE PAYBACK 1 LIFE CYCLE COSTING
OUTPUT:
—_—
LOAD DETERMINANTS: [ COMPONENT & ZONE B BUILDING
LOADS OUTPUT BY: B HOUR B pay ) B MONTH O seasow " B YEaR
TEMPERATURES : B AR O SUREACE {7 GRAPHIC FLOT

[J HONTHLY PEAK DEMAND [J ANXUAL PEAX DEMAND O ENERGY SYSTEMS

FUEL USE BY: MONTHLY CORSUMPTION B ANNUAL CONSUMPTION O 'SYSTEM COMPONENTS
[J OTHER O oTiER [ TOTAL BUILDING ONLY
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FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

COMPUTER TYPE: 0 1B O ene ’ BNIVAC ® omeer ND-10/5 MINI COMPUTER
NO=-100
CORE REQUIRED: {3 > 500K D 100 - 500 K ® 25 - 100 ¥ O<25%
SUPPORT: R USER'S GUIDE [ DATA HANUAL [ OTHER
EQUIPMENT: & cRT B PRINTER [ TEXTRONIX [J OTHER
ASSUMING PURCHASE OF SOFIWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
IN-OFFICE EQUIPMENT: CRT PRINTER
¥
SOFTWARE PURCHASE: CARD DECK are X (S€€ com— . LisTING
_— TETE s )
SUPPORT INFORMATION: USER'S GUIDENKY. 100, DATA MaNUAL NKr , 150 ,- OTHER
TIME TO INPUT AND DEBUG: 2 MAN-DAYS HAN-BOURS
RUN COST/TIME:
INPUT SET-UP TIME: MAN-DAYS 3 MAN-HOURS
TYPICAL* RUN TIME: > 1 HR. D&0M- 30H D30u-10H B<ioHN
Inivac
TYPICAL® CPU TIME: Ol » 1000 SEC. 0O 160 - 1000 SEC. 5 - 100 SEC. 0O < 5§ sEC.

*FOR THIS FORM, ASSUME "TYPICAL™ TO EE A SINGLE-ZONED 100 SQUARE METER RESIDENCE -HITH AL QUTPUTS CHECKED (/) IR
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

NAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED .
THROUGR THEM). )

_ Y
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COMMENTS:

Price of program depends on buyer category:
Research Institutions are given considerably reduced price.
Commercial companies pays Nkr. 15000,- (approx., depending on support).
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DEVELOPED BY:
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TASK Vill -~ PASSIVE AND HYBRID SOLAR

THE NETHERLANDS -

. [ SURVEY FORM FOR
" | ENZRGY DESIGN TOOLS
& ANALYSIS MODELS

—/

SECTIO

LOW ENERGY DWELLING

GENERAL:

TOOL HAME: ELI

SUBTASK B ~ MODELLING & SIMULATION
"JUBTASK C - DESIGN METHODS -

AVALILABLE THROUGH:

RETURN TO:

University of Technology

FAGD — Eindhoven

P.o.Box 513,

University of Technology

5600 MB EINDHOVEN

PHONE NO.:

040 - 47 24 00

SUPPORTED BY:

DATE DEVELOPED:

since 1971

DATE OF LAST REVISION: June 1982

PHONE WO, :

pr2EF DESCRIPTION: _ KLI is a computermodel with which the dynamic thermal enviromment

— in buildings can be simulared under the influence of the outdoor—

climate and any present heat—sources inside the building,

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

-

X HAIN FRAME COHPUTER

T3 CARD DECX

0O TAPE

3 TIME SIARING

{1 LISTIRG - HARD COPY

{COMPLETE SECTIONS 1, 2, 3)

O M1CRO~COMPUTER [0 HAND CALCULATOR
D pisc [ MAGNETIC GARD
O TAPE [, LISTING
) LISTING ] RECALL OKLY MEHORY

O RECALL ONLY MEMORY = INTEGRATED CIRCULT
INTEGRATED CIRCUIT

(COMPLETE SECTIONS 1, 2, &)

{COMPLETE SECTIONS 1, 2,°5) )

[0 GRAPHIC OR MANDAL
[J TEMPLATES, CHARTS, TABLES
B a0k
0 DEVICE

CCONPLETE SECTIONS 1, 2, 6)

J
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SOLAR R&D

INTENDED USE:

IR
Gl
-

2. [ SURVEY FORM EOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECTION )

INTERDED FOR USE EY:

O ARCHITECT B ENGINEER B TECHNICIAN 8l RESEARCH ANALYST

FHASE FOR WHIGH DESIGN TOOGL WAS DEVELOPED (1 PNLY):

O PRE-DESIGN O SITE ANALYSIS 0 SCHEMATICS O DESIGR DEVEL. [3 POST-DESICN SERV. M RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE DSEFUL (ANY NO.): -

[ PRE-DESIGN O SITE ANALYSIS D SCHEHATICS B DESIGKN DEVEL, B POST-DESIGN SERV. ~ W RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

M HEATING B coolLikG [0 LierTING O piw . [0 HMISCELLANEQUS
B LoADS B L0aDS [3 LoADs O LoADS O Faks
M SPACE TEMPS. M SPACE TEMPS. D FC(LUX) LEVELS [ SOLAR ACTIVE J puses
M HVAC SYSTEMS O BVAC SYSTEMS D SYSTEM DESIGN [] SOLAR PASSIVE L] MISC. ELECTRICAL
B PASSIVE SOLAR O PASSIVE CING. B EcoxoMics [ Economics O ELEV. & ESCALATOR
[} ACTIVE SOLAR @ SHADING O DAYLIGHTING
B SRADIKG . £} SYSTEM DESIGN Fo{Lix) LEVELS
D SYSTEM DESIGN 0 ECOKOKICS ) ARTIFICIAL LTNC.
O EcoxgxIcs ) UKDERGROUND LOADS REBUCTION
[3 UNDERGROUKD # SLOPED GLAZING
LOADS B HASS
B HasS
INPUT DATA REQUIRED: - - By
. DOES ROT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT IKPLT
PRE-DESIGN AND SITE ARALYSIS DATA
LOCATIOR = ASSOCIATED WEATHER DATA B D
+ BUILDING TYPE AKD SCHEDULE
OCCUPANCY RATES a E
-BUILDING AREA - (] jm}
SPACE TEMPERATURES o} B ]
LOCAL EXTRGY COSTS D D
CENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS g 8 a
LOCAL CODE REQUIRENENTS (VENTIL., INSUL., ETC.) o 0
LIGHTING REQUIREMENTS a o (w]

SCHEMATIC DESIGH DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS

ZONING
ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN

BUILDIKG MASS DATA
SHADING CrEFFICLIENTS & DAYLIGHT TRANSHISSION
INTERIOR SURFACE DATA

ENGINEERING DESIGK DEVELOFMENT DATA

MECHANICAL SYSTEM
MECHANICAL SYSTEN

ELECTRICAL SYSTEM DESIGH

ELECTRICAL SYSTEM

LICHTING SYSTEM DESIGN
LIGHTIRG SYSTEM CONTROL

PUILDING MATERIALS & ASSOCIATED DATA (R, a, g, EIC.) = 8
B D
n
DESIGN D
COKTROL 8 a2 B
D O D
CORTROL B g B
O o (@]

N

DEVELOPMENT DATA

0000 0o
Doooo
0aooo

QUU!D uigh | ] aooan (w(w(w'niwiniale)
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.|  SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS
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TEMPERATURE DATA:  JR{ HOURLY TAPE  [J TYPICAL DAY [ MONTHLY BATA [ ANNUAL DATA [ HONTHLY DECREE DaYS
ANKUAL DEGHEE DAYS [0 AVE. MONTHLY MIN. AND MAX. O aAVE. MONTHLY TEMP. O baiLy
50LAR DATA: ﬁuovwz TAPE [l TYPICAL DAY PROFILE DD MONTHLY AVE. DATLY & TOTAL
SOLAR ORIENS. CALC: AANY ORIEN. INCL. SLOPED O ANY VERT. & HORIZ, O HomIZ. & 4 CARDINAL DIREC.
[0 SLOPED FACING SOUTH [D SURFACE REFLECTANCE
DAYLIGHT CALC: ROUR~BY-HOUR [ TYPICAL CLEAR & CLOUDY DAY/MONTE [J TYPICAL DAY/MONTH

3 ANKUAL AVERAGE 0O OTHER

CALCULATION PROCEDURES:

ALGOT &0
LANGUAGE: [J FORTRAN  [J BASIC  {J MACHINE LANGUAGE jq OTHER D) GRAPHS, CHARTS & SIMPLE CALC.
USER TYPE: INTERACTIVE‘ O IRTERACTIVE GRAPHIC % PRE]?AR.E FILE O uaND CALCULATE[DN
UNITS OF CALCULATION: M S1 UNITS [ ERGLISH [0 BoTH
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: _m FINITE DIFFERENCE [) RESPONSE FACTOR L) STEADY STAIE
SOLAR COMP. CALCULATED: !3\ DIFFUSE/DIRECT/RE-RADIATED [J DIFFUSE/DIRECT [0 ToTAL
INTEGRATION: 0O SIMPLE EULER '/m\mpucn' O OTHER
SHADING: 1 ANY SOLAR OBSTRUCTION M\avzn}mc ONLY L] Mo SHADIKG
HOVABLE SEADING: ﬁ DAILY & SEASONAL SWITCHING O SEASONAL SWITCHING [J NOT CALCULATED
. MASS EFFECT IS CALCULATED:  [f{ TRANSIENT HEAT FLOW [ TIME CORSTANT FACTORS [ ASSUME NO MASS AFFECT
ROOY TEMP. BASED ON: D) SURFACE & AIR (q AIR ONLY [ NOT CALCULATED
" INSIDE TEMPERATURE: jz{:mrr SCHEDULE BY USER O FIXED BY TooL [ VARIED EY ToOL
U-VALUES : /q CHANGE W/WIND SPEED [ REMAIN CONSTANT [ MOVABLE INSULATION
INFILTRATION: NAIR CHANGE PER HOUR [ CRACK METHOD [ VARIES W/WIND SPEED
INTERNAL LOADS INCLUDE: D SENSIBLE & LATENT SEPARATE [J SENS. & LAT. TOTAL JR[ SENSIBLE oNLY
VENTILATION: j‘a\snnsmu: [ LATENT 0 VARIES BY SCHEDULE
OR COMMAND
DAYLIGKT COEFFICIENTS: 07 SKY, REFL. & DIRECT D SKY & REFL. L7 skt owwLy
ZONES PER RUN: F > 25 10 - 25 02 -10 01 oKLy
SYSTEM MODELING: [ SYSTEM EFFIC. INPIT C) SYSTEM OPTIMIZING O COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: [J ANNUAL €OST [ SIMPLE PAYBACK U] LIFE CYCLE COSTING
OUTPUT:
_——
LOAD DETERMINANTS: 0O COMPONENT ;Q ZONE ﬁBUILDI)iG )
LUADS OUTPUT BY: HOUR : ;h\n.w /h MONTH ﬁ\szi&sou" O YE«R
TEMPERATURES: AIR A SURFACE )Q GRAPHIC PLOT
FUEL USE ¥Y: {3 HONTHLY CONSUMPTION 0 ANNUAL CONSUMPTION [ SYSTEM COMPONENTS
[0 MONTHLY PEAK DEMAND O ANNUAL PEAX DEMAND [J ENERGY S$YSTEMS
O OTHER [J OTHER - [ TOTAL BUILDING ONLY




THE NETHERLANDS

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

SECT|0N/

HARDWARE:
COMPUTER TYPE: .0 O coc O UNIvaC D oraee BURROUGHS .
CORE REQUIRED: O > soox OB 100 - 500 O 25 - 200 ¥ <5
SUPPORT : 3 user’s curoe O DATA MANUAL 7 omer PROTTER
EQUIPHENT: ﬁ(cm- ' N PRINTER I2 TEXTRONIX )< OTHER
COSTS:
rvle.
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESEST TimE-suaring: NOT FOR SALE
FIRST COST:
IN-OFFICE EQULPHENT: CRT PRINTER ,
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S CUIDE  DATA MaWUAL OTHER
TIME TO INPUT AMD DEBUG: MAN-DAYS ' MAN~HOURS
RUN COST/TIKE:
INPUT SET-UP TIME: 0,5-1 yindars MAN-HOURS
TYPICAL* RUN TIME: 0> uR D60NM- 30N O30 u-10H k(uon
TYPICAL* CPU TIME: £ > 1000 SEC. %(&%E-: 1900, sec. UTPU?)S - 100 sec. 0 < 5 SEC.

*FOR THIS FORH, ASSUME “IYPICAL" T0 EE A SINSLE-ZONED 100 SQUARE MEIER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IR
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING HNETWORKS:

NAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED
THROUGH THEM). R

\_ /
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TASK Vill - PASSIVE AND HYBRID SOLAR  RETURN TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
JUBTASK C - DESIGN METHODS -

GENERAL: :
TOOL RAME: BFEP ' AVAILABLE tarouck: _ Augenbroe, G.L.M.
peveLoren BY: __Augenbroe, G.L.M. : " adress: Building Physics Group
Building Physics Group © Dept. of Civil Engineering
Dept. of Civil Engineering o Delft University of Technology, postbus 50
Delft University of Technology  BORE Yo 015-7833862600 GA DELFT, TH& N&th.
Delft, The Netherlands SUPPORTED BY: __Same as above
pate peverorep: _ Started: 1979 BFEP is implemented on an AMDAHL 470V/7B
DATE OF LAST REvIsION: Version 2.1, may 1982 at the computer-centre of the Delft Univ.

of Technology

PHONE NO.:

shIEF pEscRiPTION: BFEP is a finite element-based computer-program intended for the calculatios
of temperatures 'in.buﬂdinqs. It consists of a library of FORTRAN-coded subroutines. Due tg
the modular approach, the user can define any load, climate, control, algerithm, etc, in a
user-written main program and additional user-subroutines. Alternatively the user can simpl

select standard options by supplying appropriate input data. The actual computation stage
is preceded by seperate_input preparation stage, the Tatter thus Tending itself to inter-
.active processing and data generation in any suited computer environment, As might be
cbvious from the above it is felt necessary to elaborate on the purpose and intended use
of BFEP: (continued on attached sheet)

TOOL HARDWARE & AVAILABLE FORMS:

W HAIR FRAME OCOMPUTER D HICRO-COMPUTER [ HAND CALCULATOR O GRAPHIC OR MANUAL
[ CARD DECX 3 pisc 3 MAGNETIC CARD [ TEMPLATES, CHARTS, TABLES
& TAPE D TAPE [, LISTING 0 200k
0 TIME SMARING 3 LISTING O RECALL OKLY MEMORY DO DEVICE
O LISTING = HARD COPY O RECALL ONLY HEHORY=- INTEGRATED CIRCUIT -
: INTEGRATED CIRCUIT fCOMPLETE SECTIONS 1, 2, 6)
’ (COMPLETE SECTIONS 1, 2, 3} (COHPLETE SECTIONS 1, 2, '5) :

(COMPLETE SECTIONS 1, 2, 4)

\\\g__ . _ , _’///




BFEP ' THE NETHERLANDS

= SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

¥
oy
SECTlONj

INTENDED USE:

INTENDED FOR USE BY:

[ ARCHEITECT W EXGINEER B TECHNICIAN A RESEARCH ANALYST
PRASE FOR WHICH DESICH TOOL WAS DEVELOPED (1 ONLY):
O PRE-DESIGN D SITE AHALYSIS ] SCHEMATICS DD DESIGN DEVEL. ({3 POST-DESIGN SERV. M RESEARCH
PRASE(S) FOR WHICR DESICH TOOL MAY BE USEFUL (AKY HO.): -
O PRE-DESIGR 3 SITE ANALYSIS ) SCHEMATICS B DESIGR DEVEL. IR POST-DESIGR SERV. W RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING i cooLinG B LIGRTING 0 o . {3 MISCELLANEOUS
B LOADS W L0oADS W 10ADS ' O roADs 0 FAKS
8 SPAC TEMPS. B SPACE TEMPS. W FC{LUX)1EVELS [ SOLAR ACTIVE D ruyps
M HVAC SYSTEMS W HVAC SYSTEMS D SYSTEW DESIGN [ SOLAR PASSIVE O FISC. ELECTRICAL
M PASSIVE SOLAR B PASSIVE CLNG. D ECONOMICS O ECONDMICS D ELEV. & ESCALATOR
D ACTIVE S0LAR = W SHADING B DAYLIGHTIKG
B SHADING . O SYSTEM DESIGN Fo(Luw) LEvELS
D) SYSTEM DESIGN O ECONOMICS @ ARTIFICIAL LING.
[0 ECONQMICS [ UKDERGROUND LOADS REDUCTION
{J UXDERGROUKD B SLOPED GLAZING
LOADS & Hass
M HAsS
INPUT DATA REQUIRED; iy
« DOES KOT  MINIMUM RECOMMENDED POSS1BLE
ACCOMMODATE  INPUT IKPUT INPUT
PRE~DESIGN AND SITE ANALYSIS DATA
LOCATIDR = ASSOCIATED WEATHER DATA B ]
+ BUIEDIKG TYPE AND SCHEDULE -
OCCUPANCY RATES ) ﬁ
BUILDING AREA - v I} (u]
SPACE TEMPERATURES Q- jm] B o
LOCAL ERERGY COSTS' % O D
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS =N & o) E 0
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., EIC.) % s g o
LIGKTING REQUIREMERTS G o a o 0
SCHEMATIC DESIGN DATA . . .cﬁ‘ v’é*
BUILDING SURFACE AREAS Qﬁ" ?-
CLAZING AREAS & ORIENTATIONS ]
20NING - o
ROOH SHAPES : -
OPERATING SCHEDULES & PXOFILES <

ARCHITECTURAL DESICH DEVELOPMENT DATA

BUILDIRG MATERIALS & ASSOCIATED DATA (R, o, ¢, ETC.)
EUILDING HASS DATA

SHADING CFEFFICIERTS b DAYLIGHT TRANSMISSION
1KTERIOR SURFACE DATA '

&
Dot Doom
0ooog

61500
ooog

ENGINEERING DESIGN DEVELOPHENT DATA

HECHANICAL SYSTEM DESICN
HECHAN1CAL SYSTEM CONTROL
ELECTIRICAL 5YSTEM DISIGH
ELECTRICAL SYSTEM CONTROL
LICHTING SYSTEM DESICN
LICHTING SYSTEM CONTROL

0ooooo
DOoo0Go

aotaoo

QNBDDG oogo panon umlnnnlin)win)

L.
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WEATHER DATA:

TEHPERATURE DATA:

SOLAR DATA:

- ITLAR ORIENS. CALC: W ANV ORIEN. INCL. SLOPED l
0O SLOPED FACING SOUTH

DAYLIGHT CALC:

W HOURLY TAPE
{J ANNUAL DEGREE\ DAYS

# HOURLY TAPE

@ HOUR-BY-HOUR
[D ANNUAL AVERACE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

ful] year (365 d) or synthetical rererence year

any other (userfdefined)

3 TYPICAL DAY

B4 OTHER

O MONTHLY DATA
D AVE., MONTHLY MIN. AXD MAX. {0 AVE, MONTHLY TEMP.

0 TYPICAL DAY PROFILE

) ANY VERT. & HORIZ.
-0 SURFACE REFLECTANCE

[J) TYPICAL CLEAR & CLOUDY D ’UHO&TH
any; user-detine

O ANNUAL DATA

SECTION

[J MONTHLY DEGREE DAYS
O DalLY

[ MONTHLY AVE, DALILY & TOTAL

CALCULATION PROCEDURES:

LANGUAGE. B FORTW 3 masic [ HMACHINE LANGUAGE
USER TYPE: [D INTERACTIVE ) INTERACTIVE GRAPHIC
UNITS GF CALCULATION: & s1 UNITS

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMPF, CALCULATED:
INTEGRATION:
SHADING:
. MOVABLLE SHADING:

MASS EFFECT IS CALCULATED:

ROOM TEMP, BASED ON:
IHSIDE TEMPERATURE:
U-VALUES:

- INFILTRATION:
INTERNAL LUADS INCLUDE!
VENTILATION:

DAYLIGHT COEFFICIENTS:
ZONES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

elements
R FINITE BLEFEREHGE
B DIFFUSE/DIRECT/RE~RADIATED

[J SIMPLE EULER

{C) ANy SOLAR OBSTRUGTION

) in or E
DA LY i SFA

M RN tser-de

) ] TR_ANSIENI‘ HEAT !"LOH

I SURFACE & AIR

surrcn NG
con

B3 INPUT SCHEDULE BY USER

B cgn*ct ulwém: SPEE )

B AIR CHARGE FPER no:m

£3 SENSIBLE & LATENT SEPARATE

'8 SENSIBLE

[ 5KY, REFL. & DIRECT
m> 2
ﬂ SYSTEM EFFIC. INRPUT
O ANbAL OOST

O otreR

0i10-25

r.. ] PREPA.R!: FILE,.
and user-software

0 ENGLISH

[ NESPONSE FACTOR
£J DIFFUSE/DIRECT

O 1MPLICIT

CJ OVERMANG ONLY

D SEASONAL SW1TCHING
I:I TIME CONSTANT FACTORS
1 AIR onLY

] FIXED » TOOL

[@ REMAIN CONSTANT

[ CRACK METHOD

3 SENS. & LAT. TOTAL
0 LATENT

| SKY & REFL.

Oz-10
X SYSTEM OPTIMITING
[3 SIMPLE PAYBACK

LOAD DETERMINANTS: D COMPONENT B ZoHE ¥ BUILDING
LOADS OUTPUT BY: @ Hour} OF any BAY 0 MONTH ' [m
TEHPERATURES 0 A des1red mter‘vam SURFACE £y GRAPHIC PLOT
) and internal ) .
E) HONTHLY CONSUMPTIOR AMNUAL CONSUMPTION 5]

QL USE 2Y:

¥ MONTHLY PEAK DEMAND
{d .OTHER .

ANNUAL PEAX DEHAND

® omErany energy demand g

[J KORIZ. & & CARDIHAL DIREC.

O TYPICAL DAY/HMONTH

) CRAPHS, CHARTS & SIMPLE CALC.
£ HAND CALCULATION
13 s0TH

STEADY STATE
TOTAL

any ©
KD SHADING
HOT CALCULATED
ASSUME HO MASS AFFECT
HOT CALCULATED

OOoD0DO0OO0OROD

VARIED BY TOOL
B3 MOVABLE [INSULATION

sire

g;.nfxzs u!umn .SPEL,
3 SENSISLE nuu

@ VARIES BY SCHEDULE
OR COMMAN

O sKy OoNLY

O @ oNLY
DY COMPONENT SENSITIVITY
{3 LIFE CYCLE COSTING

SEASON 3 YEaR

SYSTEH COMPONENTS

G4 ENERGY SYSTEMS

TOTAL BUILDING ONLY /

OTHER pred C%EEF L




BFEP ‘ THE NETHERLANDS

IEA % SURVEY FORM FOR
_eoranmeo BT | ENERGY DESIGN TOOLS
‘ & ANALYSIS MODELS

SECTION/

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE: _
COMPUTER TYPE: B 1 {:ﬁ;cuc(‘in prep)o wwivac rT::‘,ornr.n HP 1000 (in prep)
CORE REQUIRED: 0 > S00K 100 K O<25«k
?]arge system) Tsm311 -}
SUPPORT: K] USER'S GUIDE DATA RANUAL o OTHER thepr. manual
EQULPMENT: 8 car . BT PRINTER 0 TEXTRONIX 0 OTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIAST COST:
IN-GFFICE EQUIPMENT: CRT - PRINTER - - .
SOFTWARE PURCHASE: CARD DECK == Tape _$3500 (appr) visting _included
SUPPORT INFORMATION: - user's cuipe included DATA HANUAL : otuer thear. man. (incl
TIME 10 INPUT AND DEBUG: 1-5 MAN-DAYS KAN-HOURS

RUN COST/TIME: .
problem-size

1NPUT SET-UP TIME: frog_severalman-oaYs  to 1 MAN-HouRs | dependent on user experien
TYPICAL® RUN TIME: B> 1 HR. . . b0 M- 30N D3wM-108 10 .M
(tur'n-arouna time 1ncﬂ Tnot incl)
TYPICAL® CPU TIHE > 1000 SEC, 30 000 SEC. 5 « {0 » O < 5 SEC.
comptit-interval: 365 9 ﬁng?ﬂy accurate) Qat.cepEa"BEfe acc)
RFOR THIS FORM, ASSUME T\’PICA.L 'm E A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (,’} IN

SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

NAMES AND CORTACTS OF TIME-SHARING SERV[CES WHICH HAVE TH1S PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED
THROUGH THEM).

Not available

Note: BFEP is pr"lmam'ly developed for Batch-processing, during which data from the
so-called input-model is read from a standard input file, The BFEP approach enabTes
this—fite-

m—bﬁﬁvd—dwmgw—fh&rdw&re-depmdm}*rmrme—we—ﬁmeesﬂﬂgﬁ%age.
As yet experienge in this area is lacking.

9 h R
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IEA, Task VIII, suppl. 1 . BFEP

PURPOSE OF BFEP
The major distinction of BFEP as apposed to similar programs is that the user has

to perform his own modeiling tasks before any BFEP-calculations are performed.
In this way its fruitful use is Timited to a group of users, equip%ed with
sufficient know-how and experience in the application field; moreover BFEP
prﬁhibits black-box use by inexperienced users, unaware‘gf_its_Tihftations, as
indeed any program should. \ '

On the other hand the user-modelling facility guarantees maximal f]éxibiTity and
use in almost unlimited application areas.

INTENDED USE OF BFEP

Standard BFEP-uge comprises two stages:

stage 1: preperation-stage, requiring system model1ing and preparation of the
input-file. :
This stage can be thought of as being rather dependent‘upon the avaiiable
computer environment (i.e. interactive file preparation, whenever possible),
BFEP merely supplies so-calied generation subroutines for generating the
element data for the input-model of standard comporients (i.e. walls, rooms,
ete. ),
The use of finite elements allows a flexible space-discretization on
component-level. Components such as solar collectors, packed beds, storage
tanks, etc. are all treated uniformly, requiring only different elements.

‘ stage 2: Computation-stage, requiring a user-written main program and user-subroutines
(Batéh'processing only).
In this stage the main program acts as a master-routine for all user-
selected actions, every action requiring the call of a BFEP-subroutine.
Different standard files, containing climate data can be connected during
this stage, along with the specification of loads, control-actions, etc.
in'user—subroutines.

LITERATURE

Background: ,

1. Augenbroe, G.L.M.; Finite elements in building physics.
Building Physics Group, Delft University of Technology (1978).

2. Augenbroe, G.L.M.; A finite element-based computer programt for the simulation of
the thermal behaviour of complex systems, 8th CIB-Congres, 0slo (1980).
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TEA, Task VIII, suppl. 2

3. Augenbroe, G.L.M,; Temperature calculations in buildings uﬁing a finite element-
based computer program. o
Third Int. Symp. on Energy Conservation in the. Built Environment, Dublin (1982}.

BFEP-Manuals: (in Dutch): :

4, Augenbroe, G.L.M.; Temperature calculations in budeiﬁgsAu;ing BFEP,
Part 1-4. '
Building Physics Group, Delft University of Technology {1982).
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. .PASSIHM . - SWITZERLAKD
v
EA “5«1_.. 'SURVEY FORM FOR

ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
o
i
O
L
w

.

{ASK VIIl ~ PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING : EMI;:"\1 Gt 12'9
Ueberlandstrasse
SUSBTASK B =~ MODELLING & SIMQLAT!ON . att. Mr. R, Hastings ]
'STITASK € = DESIGN'METHODS 8600 Dubendorf -]
BENERAL: |
To0L SAME: FASSIM AVAILABLE THAOUCH: Nicolas MOREL
stnam ay: Nicolas MOREL . LS8 - EPFL
Laboratory for Solar Energy LESO - Building
and Building Physics (LSB) 1015 LAUSANNE

moNE wo.;  021/47'45°47
surrortep av: LEA Solar Task 1.
DAZE DEVELOPED: 1981 and EPFL

IAZT OF Las? xevision: _ Dec. 1981

PH.O"IE NO. 3
bizer prsearrsion: Nodal decompos1twn of system (max. 30 to 50 nodes); the nodes may be

connected by therma' conductance,natural convection on radiation coupling.

P‘ EASE ATTACM MT VALIOATION OR TESTING REFORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B MAIN FRAMD COSUTER 0O %ICRO-COMPUTER {0 HAND CALCULATOR O CRAPHIC OR NMANUAL
C £aRD DEX ) oisc - 3 RAGNETIC CARD [0 TEMPLATES, CHMARTS, TASLIS
TAPE 0O Tart 0O LISTING 0O ook
T TIM OSHARING 0O LiSTING [ RECALL OKLY FrEHORY. D pEvICE
B L15TISS - HaRD CoPY ] RECALL ONLY HIMORY = INTEGRATED GIRCUIT
LNTECRATED CIRCUIT COMPLETT SICTIONS 1, 2, &)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, 4)

LT e —— —— S, 9% il s———




PASSIM | © SWITZERLANY
I=A ::_ SURVEY FORM FOR
SOLAR RED _%\ " | ENERGY DESIGN TOOLS

't
B ,;.ﬁ% & ANALYSIS MODELS

SECTION)

COMMENTS:

- Mainly used for research work, PASSIM is actually used by an Ingeneer Office at
design level.

- The documentation of PASSIM is in project.
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- SWITZERLAWD

S5

4-

IEA % [ SURVEY FORM FOR

& ANALYSIS MODELS

-"‘o“v ﬂ%ngr

lﬁTENDED USE:

ANTENZED FOR UST EY:

io ARCHITECT I8 ENCINEER D TECRNICIAN [ RESEARCH ANALYST
1
PHASE FOR WHICH DESION TOOL WAS DEVELOPED (1 ONLY):

\

SECTION

£ RS~-DESISN O SITE ANALYSIS O SCHEMATICS O DESICGN DEVEL. 3 POST-DESIGN STRY. K RESEARCH

"PHAS!(S) FOR WAllM DESICN TOOL MAY BE USEFUL (ANY NO.):

r

0 PrRE-DESICN O SITT ANALYSIS ] SCHEMATICS B DESICN DEVEL. H POST-DESIGN SERV. I RESEACH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

! X oszaTING O zoouiss' O Licurixg J bHw O MIsceLLaNeous
- LJATS O Loaos D Loaps ] :.ou:s 0O raus
o 57aX trPs. C SPACT TEMPS. O FC{LLX} LEVELS 6 SOLAR ACTIVE G ruurs
n u\ A SYSTEMS D HVAC SYSTEMS £ SYSTEM DESIGN . [0 50LAR PASSIVE O Mi$. ELECTRICAL
Zr O PaSSIVE CiNG. T Econowlcs O ECONOMICS O ELEV. & ESCALATOX
= 2 T SKADING 0 DAYLICHTING . :
E 0 5¥sTte DESICN FC(LLX) LEVELS
=B O EoosamICS [0 ARTIFICIAL LING.
[m] [ UNDEIRGROUND LOADS REDUCTION
C: [ SLOPED GLAZING
0 Mass
.|

TOTAL

INPUT DATA REQUIRED: See comments neXt page  poes WoT . MINIMNM XECOMENDED POSSIELE

ACCOMMODATE  INPUT

INPLT INPLT

IPR‘""'S.»-' axo” SI:'.: A.\A...YSIS DATA

L2CATIZN - ASSOCIATED EATHER DATA

aoo

ING SFAPE DUE TO SITE RESTRICTIONS
; RE..IREMENTS (VENTIL., INSUL., ETC.)
‘.E(.HT!.\G L...I‘L.""\"S

oooooonoo
(a]asia uls]

Iscummate DESIZY 2azA

ILDING SURFACE AREAS
%5 ARZAS & ORIENTATIONS

4
R2IM SHAPES
OPERATING SCHECULES & PAOFILES
!.A.'% RITECTURAL DESIIN DEVELOPMENT DATA
T MATIRIALS & ASSOCIATED DATA (R, a, ¢, IIC.)
s MASS CA A

FIJIENTS & PAYLIGHT TRANSMISSION
INTEaZun aURFACE DaTa

& nwia)
Qo

ENCINIEAING DESICN DE'-‘E‘.O?.".EK?'ISATA

MEZHANICAL SYVSETIM DESIGN
MESHANTIAL S‘S"“'. CORTROL
LLLITAICAL SYSTIZM CESION
[..-\. RicAL 5"5"" CONTROL
INS SYSTIM DESIGN
ICHTING SYSTin CONTROL

N—

[ L
Ooooo
Doooon

alanasinesiv

[minin S DOOOg

QooDo0o

QDDUD Dooo (S alesn) CQoooonon
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PASSIH | SHITZERLARD
I=EA 4 SURVEY FORM FOR
SoLAR RED Qo
== ENERGY DESIGN TOOLS

7 S

e @ - & ANALYSIS MODELS

=
Q
-
O
w
4p

COMMENTS:

The input data required is :
(1) a description filefor the system, which describes :

- the chosen nodes (type, ie, floating, assigned temperature, or thermostat-
controlled; initial temperature or assignation on lower / upper limit)

-~  the thermal capacity of each node

- the coupling constants between nodes (which may be pure conductance,
ratural convection, or radiation).

= theexternalheat sources on certain nodes

- the definition at solar irradiation measurements tabulation and solar
constants

~ the times (simulation and display timesteps, beginning end of simulation)

- an optimal title

- _muTtip]ying expressions for coupling constants

(2) 2 tabulated data file, which tabulates :
~  the temperature of assigned nodes

~  the horizontal and diffuse solar irradiation if one uses the “solar
generator"

-  the external heat sources if necessary
The tabulation interval may be amything, typically one may use half hour or

one hour. The format has to be "GRES - format"; it is described in an internal
report, which may be obtained by the GRES/EPFL (“Forma?-GRES 81", ‘N. MOREL)

~— /




PASSIN SWITZERL ARD
S
I=EA B SURVEY FORM FOR z
EOLAR RED o : 2
- .;g& ENERGY DESIGN TOOLS E
= & ANALYSIS MODELS 3

B HOURLY Tars
D ANNUAL DEGREE DAYS

TEMPERATURE DATA:

SOLAR DATA: B HOURLY TAPE

SOLAR QRIENS. CALC: ANY ORIEN, INCL. SL

SLOFPED FACING SOUTH
«..{LIGHT CALC: T HOUR-BY=HOLR
[0 ANNUAL AVERAGE

3 TYPICAL DAY

3 TYPICAL DAY PROFILE

[ HMONTHLY DATA [J ANNUAL DATA D MONTHLY DEGREE DAYS
O AVE. MONTHLY MIN, AND MAX. [J AVE. MONTHLY TEMP. 0O bpally

{0 MONTHLY AVE, DAILY & TOTAL

OPED [0 ANY VERT. & HORIZ.

O SURFACE REFLECTANCE

{J) HORIZ. & 4 CARDINAL DIREC.

O TYPICAL CLEAR & CLOUDY DAY/MONTH

O OTHER -

O TYPICAL DAY/MONTH

ES:

CALCULATION PROCEDUR
| LANGUAGE:
USER TYPE:

JX| FORTRAN D BASIC
B INTERACTIVE

UNITS OF CALCULATION: B 51 uNits

{1 MACHINE LANGUAGE
ﬁ INTERACTIVE GRAFHIC

0O ENGLISH

O oTHER

O GRAPHS, CHMARTS & SIMPLE CALC.
O HAND CALCULATION
D T

(R PREPARE FILE

CHECKX ALL APPROPRIATZ DBOXES:
HEAT TRANSFER:
SOLAR COMP., CALCULATED:
INTEGRATION:
SHADING:
HMOVABLE SHADING:

. MASS EFFECT IS CALCULATED:
ROOM TEMP, BASED ON:
INRSIDE TEMPERATURE:
U=VALUES:
iNFILTRATION:

INTEANAL LOADS INCLUDE:
. VERTILATION:

DAYLIGHT COEFFICIENTS:
ZONZS PER RLN:

SYSTEM MODELING: ~
ECONDOMIC AMALYSIS:

5 FINITE DLFFERENCE

O DIFFUSE/DIRECT/RE-RADIATED
0O S1MPLD EULER

Bl ANY SOLAR OZSTRUCTION

ﬁ. DAILY & SEASDNAL SWITCI{ING_
Bl TRANSIENT HEAT FLOW

{3 SURFACE & AIR v

B INPIT SCHEDULE EY USER

[0 CHANCE W/WIND SPEED

[B AIR CHANCE FER HOUR

a SENSIBLE & LATENT SEPARATE
[J SENSIBLE

O SXY, REFL. & DIRECT

0> 010 =25
O SYSTEM EFFIC. INMUT

D AMUAL CoST

O RESPOKSE FACTOR

K DIFFUSE/DIRECT

B ImpLICIT

O OVERHANG OHLY

{J SEASONAL SWITCHING
{3 TIME CONSTANT FACTORS
B AIR ONLY

) FIXED XY TOOL

0 REMAIN CONSTANT

O CRACK METHOD

3 SEN5. & LAT. TOTAL
O LATENT

O sxY & RIFfL,

B2-10
O SYSTEM OPTIMIZING
[0 SIMPLE "PAYRACK

———r e

LOAD DETERMINANTS: [ COMPONEST & zoNE B BUILDING
LOADS OUTPUT XY: 3 HouR B Day X MONTH
TEMPERATURES: R AIR B SURFACE . GRAPHIC PLOT

£ SEASOR

O STIADY STATE

O ToTar

3 OoTHER

O %0 SHADING

O NOT CALCULATED

O ASSUME HO MASS AFFECT
O NOT CALCULATED

O VARIED EY TOOL

B MOVAALE INSULATION
[] VARIES &/WIKD SPEED
O SENSISLE ONLY

[0 VARIES Y SCHEDULE
OR CH4AND

DO sky osLy

11 oLy
(O COMPONENT SENSITIVITY
[ LIFE CYCLE COSTING

S EaR

[ MONTHLY CONSURPTION
) MONSTHLY PEAK DEMAND

@ USE BY:

O AXKUAL CONSUMPTION
ANNUAL PEAK DEMAND

; . m)
T omaez _daily comsumption O omer

T SYSTEM COMPONENTS
] INERGY SYSTEMS
£ TOTAL BUILDING ONWLY

/




PASS il - | SHITZERLANU
IEA A SURVEY FORM FOR
SEOLAR R&ED §:\'""

LN ENERGY DESIGN TOOLS
& ANALYSIS MODELS

)

SECTIO

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE: ’

COMPUTER TYPE; 0 1 O oo 0 wivae B OTHER VAX 117780
CORE REQUIRED: x> soo 0100 - 500 x 025 = 100 % Oc¢askx
SUPPORT: D vsEr's cbise D DATA MANUAL B omues __Faper joined
EQUIPMENT: = ar O FrINTER XE{ TEXTRONIX 0 oTHER
4012/4051
COSTS:
ASSUMING PVRCMASE OF SOFTWJARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
I%-OFFICE EQUIPMENT: T PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S CUIDE DATA MANUAL oTHER
CTIMD TO INPUT AND DEBUGH MAN-DAYS MAN=HOURS
RUN COST/TIME:
INPUT SET-UP TIME: Z HAR=DAYS MAN-HOURS
TYPLCAL® EUN Tirs: B > 1 HR. CTe0ox-200n OXWn=-10n O<ion
TYPLCAL® CPU TIME: 0 > 1000 SEC. {X 100 - 1000 sEC. 05« 100 seC, O < s sre.

*FOR THIS FORM, ASSIME “TYPICAL™ TO BE A SIKCLE-ZONID 100 SQUARE METER RESLDENCE WITH ALL OUTPUTS CHECKID (/) 1%
SECTION 2.

ASSYMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

SAMES AXD CONTALTS OF TIME~SHARING SERVICES WHICH HAVE THIS PROCRAM AVAILASLE (EXACT COSTS CAN BE OBTAINED
THROUGH THEM),

N /




SWITZERLAND

=N

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

N!
rlia-

umﬁmﬂrfﬁ
SECTION

TASK VIl -~ PASSIVE AND HYBRID SOLAR  metusn To.

LOW ENERGY DWELLING

SUBTASK B ~ MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL: | '
TOOL RAME: MODPAS AVAILABLE THrougH: NOT available
BEVELOPED BY: _ J.C, Hadcrn — D. Chuard at present

Sorane S.A.
Route du Chatelard 52 7
1018 TLausanne PHONE ®o.: (021) 37 11 75

SUPPORTED BY:  SOrane S.A.

DATE DEVELOPED: May 1982

DATE OF LAST REVISIoN:  JJune 1982

) FHONE MO, :
BRIEF DEscRrippion; MODPAS = Model for Passive Systems

sclves a nodal network describing the thermal interactions

betweeh nodes representing parts of the system, by means

of equivalent conductances and capacities

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B HAIN FRAME COHPUTER [0 MICRC~COMPUTER [J RAND CALCULATOR O GRAPHIC OR MANUAL
O CARD DECK D bpisc [J MAGNETIC CARD O TEMPLATES, CHARTS, TABLES
[J TAPE B TAPE 0 LISTING {0 Book
[T TIME SHARING & LISTING [0 RECALL OKLY MEMORY 0 DEVICE
[J LISTING = HARD COPY {0 RECALL ONLY MEMORY~ INTEGRATED CIRCUIT .
INTEGRATED CIRCUIT . (COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, &)

\ | /
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I=EA E SURVEY FORM FOR
SOLAR RED 71«,\ ENERGY DESIGN TOOLS
& ANALYSIS MODELS

h-.
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S
—
Q
Ll
w

\ '\“gték g

COMMENTS: Example of o validetion fest : winter weekR

Te.m?wc-l'-m. D'F “\c aur l.\;,df
ot Greenkovie

— CHLCLIL -~ ~-MISURE
<15 ] jcic]
Padpu | , \T ? W ‘nl 2\)
i: 3 & A . '
- ! ! o \
=4 + v ‘-‘ b 26
‘% ' L E 1! by
i ’l t ’ { .1 ! '{ ™
- . . ; ! 15 w
L oL { i 1 t L. { [}
[=3 b L' ¥ ¥ j ¢« B
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1a - ' NS I, ‘k [} 3 3 . ‘1[‘ " i '.:.',.__ 12 "
’i‘ '“c\ { \ ! 1 X t ¥ : \ P &
= R L) b : i 2
T o ot A L. 3 | e oS
[+ 1 T \\5 N '\\_,l: Bt W] 5 oy
g S v ~ o
= =
id Y]
e a 5

' e 3 + 5 ] ?

TEMPE  [3our]d

S{M‘-»Hot;\ n"ﬁ a Jvmukamu Jinked fo &n lm.srihx? (cu')

-

Tint -.“‘tr A ;'muf - é HQ\:{E_\ hr_l‘whvh -
Cahelut.\'ﬂ-\t!J (mhéwl}u\, co-.u-!d‘uk’ V-.c\,a wu) G-r\é\"ah" G!Unus
Hee whale Fermd
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IEA

 SURVEY FORM FOR )
- ENERGY DESIGN TOOLS
& ANALYSIS MODELS

rd
o
=
&
o
w

IKTZHDED FOR USE BY:

" [ ARCHITECT Bl ENGINEER O TECHNICIAN
-~ PHASE FOR WH1CH DESIGN TOOL WAS DEVELOPED (1 OMLY):

i ('- D PRE-DESIGK O SITE ARALYSIS - [ SCHMEMATICS

¢ PHASE(S) FOR WHICH DESICN TOOL MAY EE USEFUL (AN ND.):

& rre~-pEsICK B S1TE ANALYSIS

JX DESIGN DEVEL,

03 SCHEMATICS [Ef DESIGN DEVEL.

[ RESEARCH ANALYST

[ POST-DESIGH SERV. O RESEARCH

r

8. POST-DESIGN SERV. I RESEARCH
*

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

INPUT DATA REQUIRED:

& HEATING B cooLrne O Lickting - O ouw [0 MIscrLLaseous
2 LoaADS Ll 10aDS 0O LoaDs " -0 LOADS O Faxs
B 5PACE TEMPS. B SPaCE TEMPS. D FC(L1%) LEVELS O soLAR aCTIVE 03 peups
£) HvAC SYSTEMS D HVAC SYSTEMS D SYSTEW DESIGK D S0LAR PASSIVE O M1SC. ELECTRICAL
B PASSIVE SOLAR [0 PASSIVE CLNG. ) ECOKNOMICS [ ECONOHICS {0 ELEV. & ESCALATOR
3 ACTIVE SOLAR [l SHADING 0 DAYLIGHTING
B sHadise {J SYSTEM DESIGN FC{LIY) LEVELS
8 SYSTEM BESIGN [0 ECONQMICS O ARTIFICIAL LTNG.
O EcoxoMics [0 UKDERGCROUKD LOADS REDUCTION
O UKDERGROUND ) SLOPED GLAZING - .
LOADS [ HASs ‘
B uass

. TOTAL
POLS KOT  MINIHUM RECOMMENDED POSSIBLE

P . - ACCOMMODATE _ INPUT IKPUT INPLT
\_ RE-DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOCIATEL WEATHER UATA g -3 |
BUILDING TYF: AND SCHEDULE B8
OCLUPANCY RATES EIJ ﬁ
BUILLING AREA s )
SPACE TEMPERATURES =p i} ww OuTPeT g B i}
LOCAL ENERGY COSTS ] o [}
GESNERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS 4 B B 0
LOCAL CODL REQUIREMENTS (VENTIL., INSUL., EIC.) [ B
LICHTING REQUEKEMENTS B O o
SCHEMATIC DESICN DATA
BUILDING SUKFACE AREAS ) B
GLAZING AREAS & ORIENTATIONS B
ZONING . [=]
RO0M SHAPES g (]
OPERATING SCHMEDULES § PROFILES
ARCRITECTURAL DESILN DEVELOPMENT DATA .
in W ‘-L-Y\"BL ' -
BUILDING MATERIALS & ASS0CIATED DATA (R, a, ¢, EIC.) ? O B
BUILDING MASS DATA Gedutbaney o
SHADING © EFFICIENTS & DAYLIGHT TRANSMISSION de hies B B
IKTEKIUR SURFACE DATA Oudh Copr & ] B8
ENGIKEERING DES1GN DEVELOPHMENT DATA
MECRANICAL SYSTEM DESIGN 2 ] fu} O
HMECHANICAL SYSTEM CONTROL B a 8 0
ELECTRICAL SYSTEM DESIGN B (8] 0
ELECTRICAL SYSTEM COKTROL 8 D 0 8
=] Q-
[} W] (=] O

LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL
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SWITZERLAND

j

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

" SECTIO

COMMENTS:

- 1in general conductances and capacities are treated as constant,
i.e. independant of the nodes temperatures (except for a free
convection path), so that the indoor geometry is not an input:
this is given through the conductances and capacities input.

- The glazing geometry is a real input and the transmitted radia-
tion is computed for any inclination and orientation

- The repartition of the transmitted solar radiation between all

nodes is also an input. Tt is considered as a constant for
one month.
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WEATHER DATA:

TEMPERATLRE LATA:

S50LAK DATA:

S0LAR CRIEKS. CALC:

DAYLIGHT CaALC:

JEf, HOURLY TAPE
O

ANKRUAL DEGREE DAYS
{J HUURLY TAPE

ANY DRIEN. INCL.
SLOPED FACING SOUTH

{3 KOUR-BY-HOUR
O ANNUAL AVERAGE

'SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
O
—
&)
L)
w

R
AL TYPICAL DAXS [J HONTHLY DATA
[0 AVE. MONTHLY MIK. AND MAX.

] TYPICAL DAY PROFILE ©OR

SLOPED O ANY VERT. & HORIZ.

[ SURFACE REFLECTANCE

DO TYPICAL CLEAR & CLOUDY DAY/MONT
O OTHER :

O ANNUAL DATA 0 MONTHLY DEGHEE DAYS
[ AVE. MONTHLY TEMP. 0O DALy

I7 MONFHEY AVE. DAILY & TOTAL

[J HORIZ, & & CARDINAL DIREC.

H O TYPICAL DAY/MONTH

CALCULATION PROCEDURES:

LANGUAGE:
USER TYPE:

O FORIRAN

UNITS OF CALCULATION:
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADING:
MASS EFFECT IS|EALCULAT£D:
ROOM TEMP. BASED ON:
" INSIDE TEMPERATURE;
U-VALUES:
 INFILTRATION:
IRTERNAL LOADS INGLUDE:
VENTILATION:

DAYLICHT COEFFICIENTS:
20RES PER RUK:

SYSTEM HODELING:
ECOXOMIC ARALYSIS:

FUEL USE BY:

= BASIC

[ INTERACTIVE
¥4 S1 UNITS

] HONTHLY CONSUMPTION
[ MONTHLY PEAK DEMAND
OTHER _an mdviierien over Lis

[ MACHINE LANGUACE [J OTHER

Jo, IKTERACTIVE GRAPHIC E] PREPARE
[] ENGLISH
E{ FINITE DIFFERENCE O RESPONSE

F| DIFFUSE/DIRECT/RE-RADIATED

O SIMPLE EULER J, IvpLICIT
[ AMY SOLAR OBSTRUCTION OJ OVERHANG
JB DAILY & SEASOKAL SWITCHING (3 SEASOKAL
JEU TRANSIENT HEAT FLOW 0O TIME ¢ON
I SURFACE & AIR 03 AR ONLY
[ INPUT SCHEDULE BY USER 3 Fixen BY

{3 CHANGE W/WIND SPEED

€ AIR CHANGE PER HOUR

’

[0 SERSTBLE & LATENT SEPARATE

O SENSIBLE 3 LATENT

) SX¥, REFL. & DIRECT

o> 25 Dl -=-25
[J-SYSTEY EFFIC. INPUT

[ ANKUAL 0OST

) ANNUAL CONSUMPTION
£} ANRUAL PEAK DEHAND
[J OTHER

prie

O DIFFUSE/DIRECT

I REMAIN CONSTAKT
[J CRACK METHCD
L} SENS. & LAT. TOTAL

[ SKY & REFL.

00 SYSTEM OPTIMIZING
) SIMPLE PAYBACK

D) CRAPHS, CHARTS & SIMPLE CALC.

FILE D RAND CALCULATION
O BoIH
FACTOR [ STEADY STATE
D T10TAL
O OTHER
ONLY 0O N0 SHADING
SUITCHING [) NOT CALCULATED
STAKT FACTGRS [J ASSUME ND MASS AFFECT
' D) KOT CALCULATED
TooL  Gft I VARIED BY TOOL

[0 HOVABELE IKSULATIOR
O VARIES W/WIKD SPEED
Bl sens1sLe oONLY

[ VARIES BY SCHEDULE
OR COMMAND

0O sky omLy

01 osy
[ COMPONENT SERSITIVITY
O LIFE CYCLE COSTING

Hz-10

D) sEasoN D Ead

OUTPUT:

LOAD DETERMISANTS: [J COMPONEJT Y zo O suiLbING
LOADS OUTPUT BY: L HOUR 3 pay O MONTH
TEHPERATURES: B AR ‘Bl SURFACE T GRAPHIC PLOT

O SYSTEM COMPONENTS
[J ENERGY SYSTEMS
[J TOTAL BUILDING ONLY
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS
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COMMENTS:

The main uses of this tool are:

Check of the maximum/minimum temperature of rooms air in greenhouse
passive systems.

-~ Optimisation of thermal mass
- Interest and need for shading devices
- general thermal haviour of a passive house or greehouse

during typical weeks or days

Examéle of outﬁut: follows
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I‘DPAS . SWITZERLAKD

e 'SURVEY FORM FOR
- | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FQOR DESIGN TOOLS REQUIRING A MICRO-COMPUTER

z
O
-
0
|
7

RUN COST/TIME:

TYPICAL* INPUT SET-UP TIME: MAN-DAYS 1 to 3 HAR-BOURS
TYPICAL* RUN TIME: ~ 5 HES. MIN.
TYPICAL® PRINT TIME: ~ 0.5 mrs, win, With plots

SECTION 2. .
+ time step: 1 hour )
period of simulation: 1 year (8760 steps}

HARDWARE:
MANUFACTURER AND MODEL NUMBER: HP 9845 B
RANDOM ACCESS MEMORY (RAM) REQUIRED: __ ~ 100 x bytes
DOES THIS TOOL REQUIRE A FRINTER? O YES mw and a plotter
SYBPORT: 0 USER'S GUIDE 0 DATA MANUAL ‘ K omer  short description
COSTS:
FIRST COST:
KICRO-COMPUTER: unknown
SOFTWARE: ROM 1C DISC TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA mAL OTHER
TIME TO INPUT AND DEBUG: ~ 20  HaN-DAYS MAN-HOURS

*FOR THIS FORM, ASSUME "IYPICAL" TO EE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED W) IN




SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS
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TASK VI - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B ~ MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL:
TOOL NAME: IGLOU AVAILABLE- THROUGH :
DEVELOPED BY:  MOTOR-COLUMBUS ING. AG MOTOR-COLUMBUS, ING.V AG
-. : Parkstrasse 27, 5400 Baden - Parkstrasse 27, 5400 Baden
and . .
HShere Techn. Lehranstalt . 056 20 11 21

"PHONE NO.:

Brugg-Windisch Motor-Columbus, ING.AG.

SUPPORTED BY:
BATE DEVELOPED: 1979 L o Parkstrasse 27, 5400 Baden

DATE OF LAST REVISION: L1.03.1982 J. Lanz, A. Schopfer

PHONE NO.: 056 20 11 21
BRIEF DESCRIPTION:' Warmetechn:.sche Analysen im Hochbau .-

J. Lanz, A. Schopfer
Schwelzer Ingenieur und Architekt, Heft 20/1981

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

Bl MALN FRAME COMPUTER ] H1CRO-COMPUTER O HAND CALCULATOR [} GRAPHIC OR MANUAL
D caRD DECK 0 pisc : [J MAGNETIC CARD O TEMPLATES, CHARTS, TABLES
B TAPE . 0 TAPE 0 LISTING 0 Boox
TIME SHARING L LI1STING 0O RECALL OKLY MEMORY D DBEVICE
[J LISTING -~ HARD COPY [} RECALL ONLY MEMORY - INTEGRATED CIRCUTT
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIORS 1, 2, 3} (COMPLETE SECTIONS i, 2, 5) .

(COMPLETE SECTIONS 1, 2, 4)
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LIGHTING SYSTEM DESIGHN
!ICHTING SYSTEM CONTROL

SURVEY FORM FOR Z
: o
ENERGY DESIGN TOOLS e
&)
w
& ANALYSIS MODELS w»
A’
. .
IRTENDED FOR USE BY:
Il ARCHITECT B ENGINEER O TECHNICIAN [J RESEARCH ANALYST
PHASE FOR WEICH DESIGN TOOL WAS DEVELOPED (1 ONLY):
& PRE-DESIGN B SITE ANALYSIS 3 SCHEMATICS O DESIGK DEVEL. [1 POST-DESIGK SERV. O RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.): - ,
B PRE~DESIGN B SITE ANALYSIS [0 SCHEMATICS ) DESIGN DEVEL. [J POST-DESIGN SERV, [ RESEARCH
B2 HEATING COOLING O LIGHTING 0O pw [ MISCELLANEOUS
B Loans O Loabs O LoADS O LoADS Ol Faxs
E] SPACE TEMPS. DO} SPACE TEMPS. O FC{L) LEVELS [0 SOLAR ACTIVE D rudps
{3 HVAC SYSTEMS 0 KVAC SYSTEMS 00 SYSTEM DESIGH [ SOLAR PASSIVE {3 MISC. ELECTRICAL
PASSIVE SOLAR 3 PASSIVE CLNG. O ECONQMICS {J ECONOMICS [J ELEV. & ESCALATOR
"B ACTIVE SOLAR D SHADING [t DAYLIGHTING
B SHADING 0 SYSTEM DESIGN FC(LUX} LEVELS
[0 SYSTEH DESIGN [J ECOROMICS O ARTIFICIAL LTNG.
[ ECoNOMICS ] UKDERGROUKD LOADS REDUCT1OR
0 UNDERGROUND O SLOPED GLAZING
LOADS O Mass
B3 Hass :
INPUT DATA REQUIRED: ' oL
. DOES NOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  IKPUT INPUT INPLT
PRE=DESIGN AND SITE ANALYSIS DATA - -
LOCATION ~ ASSOCIATED WEATHER DATA B (w] B
BUILDING TYPE AND SCHEDULE O B o
QCCUPANCY RATES B B o
SUTLDING AREA fu J
SPACE TEMPERATURES 0 2 [n] &)
LOCAL ENERGY COSTS fu) 0 0 ]
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS [u] E Q =]
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) ] o [m]
LIGHTING REQUIREMENTS ] D = (]
SCHEMATIC DESIGN DATA ,
BUILDING SURFAGCE AREAS =
GLAZING ARFAS & ORIENTATIONS B &l
ZOKING [w] 0
ROOM SHAPES [m} =}
OPERATING SCHEDULES & PROFILES O O B2
ARCHITECTURAL DESIGN DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, o, £, ETC.)} [m] ] E
BUILDING MASS DATA E ] my 24
SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION 0 w] =
INTERIOR SURFACE DATA a w] &
ENGINEERING DESIGN DEVELOPMENT DATA
MECHANICAL SYSTEM DESIGN (] [} [} [u)
MECHANICAL SYSTEM CONTROL D % D (]
ELECTRICAL SYSTEM DESIGN o o B
ELECTRICAL SYSTEM COKTROL B &8 0 8
[m] 0
0 %] (] [w]
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- BOLAR R&D

. .::__ »-,. Y -
TEMPERATURE DATA: (1 HOURLY TAPE ] TYPICAL DAY [0 MONTHLY DATA
[0 ANNUAL DEGREE DAYS [] AVE. MONTHLY MIN. AMD MAX. [J AVE. MONTHLY TEMP.
SOLAR DATA: O3 BOURLY TAPE .. [& TYPICAL DAY PROFILE
SOLAR ORIENS. CALC: & ANY ORIEN. INCL. SLOPED 0 ANY VERT. & HORIZ.
[0 SLOPED FACING S0UTH ¥ SURFACE REFLECTANCE
DAYLIGHT CALC: O HOUR-BY-HQUR [0 TYPICAL CLEAR & CLOUDY DAY/MORIH
[ ANSUAL AVERAGE O OTHER .

- SURVEY FORM FOR
ENERGY DESIGN TOOLS

& ANALYSIS

MODELS

[ ANNUAL DATA

=
Q
[
Q
L
122]

[J MONTHLY DEGREE DAYS
O DAILY

% MORTHLY AVE. DAILY & TOTAL

CALCULATION PROCEDURES:

LANGUAGE :
USER TYPE:

B FORTRAN
& INTERACTIVE
URITS OF CALCULATION:
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADING:
MASS EFFECT IS CALCULATED:
ROOM TEMP. BASED ONt
. INSIDE TEHPERATURE:
U-VALUES:
INFILTRATION:
INTERNAL LOADS INCLUDE:
VENTILATION:

DAYLIGHT COEFFICIENTS:
ZONES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

O BASIC

B SI UNITS

{7 MACHINE LANGUAGE
[0 INTERACTIVE GRAPHIC

[ FINITE DIFFERENCE

B DIFFUSE/DIRECT/RE~RADIATED
[ SIMPLE EULER

B ANY SOLAR OBSTRUCTION

3 DAILY & SEASOKAL SWITCHING
@ TRANSIENT MEAT FLOW

B SURFACE & AIR

B INPUT SCHEDULE BY USER

{8 CHANGE W/WIND SPEED

AIR CRANGE PER HOUR
SENSIBLE & LATENT SEPARATE
K] SENSIBLE

) 5XY, REFL. & DIRECT

B>z D=2
) SYSTEM EFFIC. INFUT

[ ANNUAL® cOST

0O OTHER

& PREPARE FILE

O ENCLISR

O RESPONSE FACTOR
(] DIFFUSE/D]:RECT

0 INPLICIT

) OVERHAKG ONLY

[ SEASONAL SWITCHING
O TIME CONSTANT FACTORS
O AIR ONLY

O FIXED BY TOOL

©1 REMAIN CONSTANT

L) CRACK METHOD

[ SENS. & LAT. TOTAL
[} LATENT

{) SKY & REFL.

Oz2-10
D SYSTEW OPTIMIZING
3 SIMPLE PAYBACK

LOAD DETERMINANTS: T COMPONENT B zosE &) BUILDING

LOADS CUTPUE. BY: B BOUR B Day "D MONTH 0

TEMPERATURES : B AlR . E) SURFACE O GRAPHIC PLOT *

FUEL USE BY: {8 MONTHLY CONSUMPTIOR [T ANNUAL CONSUMPTION (w]
B MONTHLY PEAK DEMAND [0 ANKUAL PEAK DEMAND 0
O OTHER 0 OTHER

[ HORIZ. & 4 CARDINAL DIREC.

O TYPICAL DAY/MONTH

[0 GRAPHS, CHARTS & SIMPLE CALC.
O HAND CALCULATION

D BOTH

&1 STEADY STATE

-0 TOTAL

Bd OTHER

0 K0 SRADING

[J NoT CALCULATED

[ ASSUME RO MASS AFFECT
[0 NOT CALCULATED

[J VARIED EY TOOL

[ MOVABLE INSULATION
B VARIES W/WIND SPEED
[ SEKSIBLE OWLY

) VARIES BY SCHEDULE
OR COMMARD

O skY ONLY

D 1 osy
[0 COMPONENT SENSITIVITY
[ LIFE CYCLE COSTING

SEASON

0 YEar

SYSTEM COHMPOREKTS
ENERGY SYSTEMS

[J TOTAL BUILDING ONLY




SHITZERLAND

 SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS
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FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: O 1eM O coc O UNIVAC & omer PRIME
CORE REQUIRED: B > 500K O 100 ~ 500 K O 25 - 100 K D<25K
SuPPORT: B USER'S GUIDE B3 DATA MANUAL O otHer
EQUIPMENT: L B PRINTER B TEXTRORIX O omEr
COSTS:
| ASSUNING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
IN-OFFICE EQUIPHENT: et FRINTER
SOFTWARE PURCHASE: CARD DECK TAPE __ LISTING
SUPPORT INFORMATION: USER'S GUIDE ' DATA MANUAL OTHER
TIME TO INPUT AND DEBUC: MAN-DAYS MAN-HOURS
RN COST/TIKE: l
INPUT SET-UP TIME: 1710 nenars ‘ MAN-HOURS
TYPICAL* RUN TiME: D> 1 &R Dedbu-30n ®30H-10K D<on
TYPICAL* CPU TIME: D > 1000 sEC. D 100 - 1000 SEC. B 5 - 100 sec. O< s sk

*FOR THIS FORM, ASSUME "TYPICAL™ T0 EE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN
SECTION 2.

ASSUMING USE OF SCFTWARE ON PUBLIC TIME-SHARING NETWORKS:

NAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVATLABLE (EXACT COSTS CAN EE OBTAINED
THROUGH THEM).

J. Lanz, A. Schopfer
Motor Columbus Ing. AG
Parkstr. 27, 5400 PBaden
tel. 056 20 11 21

_ )




SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

. secnow)

TASK VIl ~ PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK 8 - MODELLING & SIMULATION
SUBTASK C -~ DESIGN METHODS

GENERAL.: . .
TOOL NAME: BAUDYN AVAILABLE THROUGH: SULZER / Winterhein

-pEveLorEn BY: SULZER / Ponomareff

. PHONE KO.:
SUPPORTED 3Y: PONOMAREFF

DATE DevELoPED: B1

DATE OF LAST REVISION:

PHOXE ¥o.: _ (052) 814148
BRier pEstrIprion:' _Calculates dynamic heat flows in a rcom model. Including

air and surface temperatures. Can also be used to calculate

the loads of heating and cocling systems.,

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B) HMAIN FRAME COMPUIER O MICRO-COMPUTER ] HAND CALCULATOR 0] GRAPHIC OR HANUAL
O} CARD DECK D pisc O MAGNETIC CARD O TEMPLATES, CHARTS, TABLES
O TAPE 0O TaPE 3 LISTING T BOOR
O TIE SHARIRG DO LISTING [0 RECALL OKLY MEMORY O DEVICE
B LISTING - HARD COPY ] RECALL ONLY MEMORY-- INTEGRATED CIRCUIT

INTEGRATED CIRCUIT {COMPLETE SECTIONS 1, 2. 6}

. (COMPLETE SECTIONS 1, 2, 1) (COMPLETE SECTIORS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, &)

o N _/
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BAUDYN SWITZERLARND

. SURVEY FORM FOR
| ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
Q
[
Q
L
w

A7
INTENDED USE:

INTENDED FOR USE BY:

O ARCHITECT E) ENGINEER [ TECHNICIAN & RESEARCH ANALYST
PHASE FOR WHICH DESICN TOOL WAS DEVELOPED (1 ONLY):
) PRE-DESIGN [) SITE ANALYSIS [} SCHEMATICS O DESIGN DEVEL. [} POST-DESIGK SERV. B RESEARCH
PHASE(S) FOR WHICH DESICNK TOUL MAY BE USEFUL (ANY NO.): -
{J PRE-DESIGN O SITE ARALYSIS O SCHEMATICS & DESIGN DEVEL. E] POST-DESIGN SERV? ) RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING B cooLING £ LIGHTING 0O ouw [0 MISCELLANEQUS
B Lo0aDs & LoADS B 1oADS O LoADs O Fans
‘ SPACE TEMPS. K) SPACE TEMPS. 8 FC{LUX) LEVELS ) SDLAR ACTIVE O ruvps
[) HVAC SYSTEMS [] HVAC SYSTEMS O SYSTEM BESIGN ) SOLAR PASSIVE D MISC. ELECTRICAL
B PASSIVE SOLAR D) PASSIVE CLNG. O ECONOMICS O EconoMICS O ELEV. & ESCALATOR
O ACTIVE SOLAR D SHADING [ DAYLIGHTING
O SHADING O 5YSTEM DESIGN FC{LU% LEVELS
[ SYSTEM DESICN O ECONOMICS D ARTIFICIAL LING.
O ECONOMICS O UNDERGROUND LOADS REDUCTiON
O UNDERGROUKD O SLOPED CLAZING
LOADS B2 MASS
MASS
INPUT DATA REQUIRED: ' T
. DOES BOT  MINIMJUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPUT

PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSUCIATED WEATHER DATA

) 8 [} u

BUILDING TYPE AND SCHEDULE [w]

.OCCUPANCY RATES g B

BUILDING AREA Q o

SPACE TEMPERATURES ] B I m

LOCAL ENERGY COSTS ‘ D B [}

GENERIC BUILDING SHAPE DUE TG SITE RESTRICTIONS 8 E W]

LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.} ] =2 0

LIGHTING REQUIREMENTS o o [ o
SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS D

GLAZING AREAS & ORIENTATIONS % B

20N1ING

ROOM SHAPES 0 o

OPERATING SCHEDULES & PROFILES (w] 0
ARCHITECTURAL DESIGN DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCYATED DATA (R, a, £, EIC.) [m] o B m}

BUILDING MASS DATA D B 0

SHADING CEFFICIENTS & DAYLIGHT TRANSMISSION ] @ o

INTERIOR SURFACE DATA o &2 u}
ENGINEERING- DESIGN DEVELOPMENT DATA

MECHANICAL SYSTEM DESICN fa) a o o

HECBANICAL SYSTEM COKTROL o O O

ELECTRICAL SYSTEM DESIGN o ‘G W] 8

ELECTRICAL SYSTEM CONTROL a O B

LIGHTING SYSTEM DESIGN g D D

LIGHTING SYSTEM CONTROL 0 (w] 0




BAUDYN

SWITZERLAND

- 4 Yokt I e
WEATHER DATA:

TEMPERATURE DATA:

SOLAR DATA:

SOLAR ORIENS. CALC:

DAYLIGHT CALC:

O HOURLY TAPE
] ANNUAL DEGREE DAYS

] HOURLY TAPE

[J ANY ORIEN. INCL. SLOPED
{0 SLOPED FACING SOUTH

O HOUR-BY-HOUR
[J ANNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS

& ANALYSIS

MODELS

B} TYPICAL DAY

0 OTHER -

O MONTHLY DATA
[ AVE. MONTHLY MIN. AND MAX. [J AVE. MONTHEY TEMP.

B TYPICAL DAY PROFILE

D) ANY VERT. & HORIZ.
O SURFACE REFLECTANCE

[J TYPICAL CLEAR & CLOUDY DAY/MONTH

[ ANNUAL DATA

SECTION

0 MONTHLY DEGREE DAYS
O DAILY

[0 MONTHLY AVE. DAILY & TOTAL

CALCULATION PROCEDURES:

LANGUAGE: [§ FORTRAN [ BASIC  [J MACHINE LANGUAGE [J 0
USER TYPE: O INTERACTIVE O INTERACTIVE GRAPHIC
UNITS OF CALCULATION: B S1 UNITS

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP, CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADING:
MASS EFFECT 15 CALCULATED:
ROOM TEMP. RASED ON:
INSIDE TEMPERATURE:
U-VALDES :
INFILTRATION:
INTERNAL LOADS INCLUDE:
VENTILATION:

DAYLIGHT COEFFICIENTS:
ZORES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

OUTPUT:

D FIKITIE DIFFERENCE

O} DIFFUSE/DIRECT/RE-RADIATED
[ SIMPLE EULER

) ANY SOLAR OBSTRUCTION

[ DAILY & SEASONAL SWITCRING
&) TRANSIENT HEAT FLOW

B} SURFACE & AIR

[ INPUT SCHEDULE BY USER

[ CHANGE W/WIND SPEED

[0 AIR CHANGE PER HOUR

[} SENSIBLE & LATENT SEPARATE
[ SENSIBLE

[ SKY, REFL. & DIRECT

D> 2 gOi0-2s
[J SYSTEM EFFIC. INPUT

O ANNDAL COST

LOAD DETERMINANTS: B COMPONENT 0O zoNE

LOADS OQUTPUT BY: B HOUR O pay

TEMPERATURES: B AIR SURFACE

FUEL USE BY: [J MONTHLY CONSUMPTION {3 ANNUAL
[J MONTHLY PEAK DEMAND O amnuaL
O OTHER ) OTHER

THER
PREPARE FILE

0 ENGLISH

B RESPONSE FACTOR
B DIFFUSE/DEIRECT

O IMPLICIT’

[0 OVERRANG ONLY

(=) SEAE';ONAL SWITCHING

0 TIME CORSTANT FACTORS

AIR ONLY

FIXED BY TOOL
REMAIN CONSTANT
CRACK METHOD

SENS. & LAT. TOTAL
LATENT

o OnopDpooao

SKY & REFL.
0z2-10

SYSTEM OPTIMIZING

SIMPLE PAYBACK

oo

[J BUILDING
Ct MONTH
[ GRAPHIC PLOT’

CONSUMPTION
PEAK DEMAND

2
O #6REE, & 4 CARDINAL DIREC.

0 TYPICAL DAY/MONTH

O GRAPHS, CHARTS & SIMPLE CALC.

) BAND CALCULATION
0 BOTH

'l:l STEADY STATE

0 TOTAL

B OTHER

8 NO SHADING

{3 NOT CALCULATED

[0 ASSUME NO MASS AFFECT
{0 NOT CALCULATED

[ VARIED BY TOOL

[ MOVABLE INSULATION
L] VARTES W/WIND SPEED
{0 SENSIBLE ONLY

B3 VARIES BY SCHEDULE
OR' COMMAND

0 sky oMLY

B 1 oNy
[0 COMPONENT SENSITIVITY
) LIFE CYCLE COSTING

[ SEASON

[0 SYSTEM COMPONENTS
O ENERGY SYSTEMS
D) TOTAL BUILDING ONLY

D YEaR




SWITZERLAND

“SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

s
Q
-
&)
w
o

SECTIOR 2,

ASSUMING USE OF SOFTWARE -ON PUELIC

TIME~-SHARING NETWORKS:

. NAMES AND CONTACTS OF TIME-SHAR
THROUGH THEM). .

ING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN RE OBTAINED

HARDWARE:
COMPUTER TYPE: G 1M ® coe 0 mIvac B omER _PRIME
CORE REQUIRED: O > sook T 100 - 500 K ‘ 0 25 - 100§ B<25K
SUPPORT: B} USER'S GUIDE [0 DATA MANUAL 3 OTHER
EQUIPHENT: 8 Crr & PRINTER ) TEXTRONIX O oTRER
COSTS:
ASSUMING FURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SMARING:
FIRST COST:
IN-OFFICE EQUIEMENT: CRT : PRINTER
SOFTWARE PURCHASE: CARD DECK TAFE LISTING
SUPPORT INFORMATION: USER'S GUIDE ' DATA MANUAL ' OTHER
TIME TO INPUT'AND DEBUG: MAN-DAYS o MAN-HOURS
RUN COST/TIME:
INPUT SET-UP TIME: MAN-DAYS MAN-KOURS
TYPICAL® RUN TIME: O > 1 BR D60M- 230N D3ou-108 Oy
TYPICAL* CPU TIME: O > 1000 SEC. 1 100 - 1000 SEC. D s - 100 sec. B < 5 SEC.

#FOR THIS FORM, ASSUME "TYPICAL™ TO EE A SINGLE-ZONED 100 SQUA;RE METER RESIDENCE WITH ALL OQUTPUTS CHECKED (/) IR

-

%




EMOD_/ DYWAN SWITZERLAND

—~

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECTION

4 L}

TASK VIl -~ PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING ' EMPA ' :

Ueberlandstrasse 129

SUBTASK B - MODELLING & SIMULATION .
sﬂzusx C - DESIGN METHODS g;gb Mﬁébz,}dﬁ??mgs . :
GENERAL: - |I
TOOL NAME: STEMOD _/  DYWAN AVAILABLE THROUGH: 1J, Roth, Dipl Arch.FTH
DEVELOPED BY: Biire 'ur' Biirg f.. Roumplaning
Turnerstr, 24 Turnerstr, 24
8006 Ziizich 8004 Zirich
PHONE M. 2 01/361.33.21
SUPPORTED BY:
DATE DEVELOPED: 1981

DATE OF LAST REVISION:

PHONE NO.:

Ve — —

iF DESCRIFTION:

PLEAST ATTACH ARY VALIDATION OR TESTING REPORIS.

TO00OL HARDWARE & AVAILABLE FORMS:

w HAIN FRAME COMPUTER D MIGRO-COMPUTER O HARD CALCULATOR O GRAPHIC OR MANUAL
D CARD DECK O pisc [ MAGNETIC CARD D TEMPLATES, CHARTS, TABLES
0 TAPE [D TAPE [ LISTIXNG O soox
TIMD SHARING 0 LISTING O RECALL OKLY MEHORY ) DEVICE
& LISTING = HARD COFY [J KECALL ONLY MEMORY =~ INTECRATED fIRCULIT
INTEGRATED CIRCULYT fCOMPLETE SECTIONS 1, 2, €)
(COMPLETE SECTLIONS 1, 2, 1) (COMPLETE SECTIONS 1; 2, 3)

(COMPLETE SECTIONS 1, 2, 4)

. | s




STEMOD / DYWAH SWITZERLAND

IEA % [ SURVEY FORMFOR
socam meo T | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

:%yfﬁ%

COMMENTS:

Teking into occount geogrophical locetion ond elevotion cbove seg level
(maximum theoretical rodiation availoble), shaode, cloudiness, hoze, orienta-
tion (horizontal ond verticol)} and tronsmittance of glazed creds STEMOD
computes the solar energy ovaileble behind translucent surfaces for any
period of time by hourly oggregation.

DYWAN is o dynomic procedure to simulote the energy-household of entire
buildings ond their zones in hourly intervels, toking into cccount the
changes in climote (solor heot goin, tempercture, wind, humidity), the
building's capocity for heot storoge ond the user behovier (ventilation
when spoces are overheoted by solar heat goin).

DYWAN is bosed on so-colled 'Beuken-models' ond produces realistie date for
'heoting ond cooling loads end energy required for ony period of time when
sufficient meteorologicel informotion is available.

The solar heat goin-input is derived from STEMOD. Thus, DYWAN is olways
combined with STEMOD.

X oapplies to STEMOD
¥ opplies to DYWAN

\_

=z
]
—
O
W
o
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 STEMOD / DYWAH

%‘.

IEA . [ SURVEY FORM FOR
=oLaR “‘5“"“___%};}'_ " | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

.

s A -

U
o
;

v

) WL

INTENDED USE:

INTERDED FOR USE BY:

R ARCHITECT O ENGINEER O TECHNICIAN [ RESEARCH

ANALYST
"PRASE FOR WHICH DESIGK TOOL WAS DEVELOPED (1 ONLY):
O PRE-DESIGK O SITE AKALYSIS [0 SCHEMATICS [ DESICK DEVEL.

PT Z{S)} FOR WiICH DESIGN TOOL MAY AE USEFUL (ANY NO.):

=
o
-
)
w
w

DO POST-DESIGN SERV. (RIB RESEARCH

PRE-DESIGN O SITE ANALYSIS [ SCHEMATICS O DESICN DEVEL, (XX POST-DESIGN SERV. Q= RESEARCH
MAJCR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
W HEATING . ® cooLing O Licuring O’ puw 03 mM1scetLaxzoys

Q LoALS & Loads O Loaps O LoaDs 0 Faxs

[0 SPACE TEMPS. ] SPACE TEMPS. O FC{LUX) LEVELS O SOLAR ACTIVE D Puurs

{0 HVAC SYSTEMS O HVAC SYSTIMS ) SYSTEM DESICK O SOLAR PASSIVE ) KISC. ELECTRIZAL

BB PASSIVE SOLAR . O PASSIVE CLNG. [0 EcoNOMICS £ EcoNOMICS [ ELEV. & ESCALATOR

O ACTIVE SOLAR 0 SRADING [ DAYLIGHTING )

D SHASING D) SYSTEM DESIGH FC(LUW LEVELS

[ SYSTEM DESIGN {3 ECONDMICS O ARTIFICIAL LTNG.

O EcoxoMiCS {J UNDERGROUKD LOADS REDUCTION

O UKDERGROLND [J SLOPED GLAZING

LOADS D Mass
O MaASS

INPUT DATA REQUIRED:

PRE-DESICN AND SITE ANALYSIS DATA

TOCATION = ASSOCIATED. WEATHER DATA

UILDING TYPE AND SCMEDULE

OCCUPANCY RATES

BUILDING AREA

SPACE TEMPERATURES

LUCAL EMERCY CDSTS

GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS
LOCAL CUDE REUGIREMENTS (VENTIL.; INSUL., ETC.)
LICHTING REQUIREMEKTS :

SCAEMATIC DESIGN DATA

BUILDIRG SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

RDOM SHAPES

OPERATING SCHEDULES & PROTILES

MCﬁITECTUiUkL DESIGN DEVELOPHENT DATA

BUILDINC HATERIALS & ASSOCIATED DATA (R, a, g, EIC.)
BUILDING MASS DATA

SEADING CFEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIUR SURFACE DATA

ENGINEERING DESICK DEVELOPMENT DATA

HECHANICAL 5YSTEM DESIGK -
HECHAN1CAL SYSTEM CORTROL .
ELECTRICAL SYSTEM DESIGR
ELECTRICAL SYSTEM COKTROL
LIGRTING SYSTEM DESIGN

VIGHTINC SYSTEX CONTROL

DOES NOT

ACCOMMODATE °~ INPUT

T0TAL

MIRIMUM RECOMMENDED PDSSISLE

__INPUT 1KPLT

LS

RRECIR ﬁpsammo

poRE

_ 0PSB0

N
QooN]

Q
oRecE

0ooago

0oo00COo0

00oa - pgboa

0O0oooo

Qmmon 0000 woooD  paocoooBo




SWITZERLAND

I=A

BOLAR R&D

Y

it

-

——

kTR i
HER. DATA:

O HOURLY
O ASNUAL

“F
WEAT

TLMPERATURE DATA:

SOLAR DATA: [0 HOURLY

SDLAR ORIERS. CALC:

O sLoPED

"YLICHT CALC:

0 ANY ORIEN, INCL. SLOPED

O HOUR-BY-HOUR

SURVEY FORM EOR
ENERGY DESIGN TOOLS

& ANALYSIS

SECTION

MODELS

TAPE O3 IYPICAL DAY [0 MONTHLY DATA
DEGREE DAYS  [J AVE. MONTHLY MIN. AND MAX.
TAPE JE TYPICAL DAY PROFILE

FACIRG SOUTH SURFACE

ANY VERT. & HORIZ.

O TYPICAL CLEAR & CLOUDY DAY/MONTH

[ ANNUAL DATA [) MONTHLY DEGREE DaYs
[0 AVE. MOKTHLY TEMP, O patLy

§ MONTHLY AVE. DAILY & TOTAL

) O HORIZ. & & CARDINAL DIREC,
REFLECTANCE

[ TYPICAL DAY/MONTH

[ ANNUAL AVERAGE

O OTHER '

'CALCULATION PROCEDURES:

LANGUAGE: - [D ForTaan (RXX BasIC
@ INTERACTIVE |

&% s uxits

USER TYPE:
USITS OF CALCULATION:
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALLULATED:
INTEGRATION:
SHADING:
HOVABLE SHADING:
'MASS EFFECT IS CALCULATED:
ROOM TIMP. BASED ON:
IKSIDE TEMPERATURE:
UsVALUES: -
INFILTRATION:
ISTZRNAL LOADS INCLUDE:
VENTILATION:

LAYLIGHT COEFFICIENTS:
ZOKZS PER RUN:

SYSTEM MODELING:
ECONOMIC AMALYSIS:

O IKTERACTIVE GRAPHIC

O FINITE DIFFERENCE
JK: DIFFUSE/DIRECT/RE-RADIATED
O SIiMPLE EULER
JE AN SOLAR OMSTRUCTION
JE. DAILY & SEASONAL SWITCHING
D) TRANSIENT HEAT FLOMW
D SURFACE & ATR
@0 IKPUT SCHEDULE BY USER
[ CHANGE W/WIND SPEED
L] AIR CHANGE PER HOUR
0] SINSIBLE & LATENT SEPARATE
D SENSIELE

K sx¥, REFL. & DIREGT

o> a2 ow-2s
O SYSTEM EFFIC. INPUT

O} AMNUAL CDST

) HACHINE LANCUAGE [T OTHER

O CRAPHS, CHARTS & SIMPLE CALC.

) PREPARE FILE O HAND CALCULATIOR

O ENGLISH

0 wotR
bY o4 Mic
D RESPONSE FACTIOR QT sav—rmats
{0 DIFFUSE/DIRECT 0 ToTAL
D IMPLICIT O ofurr
O OVERHANG ONLY O N0 SHADING

3 SEASONAL SWITCHING

0 TIMS CONSTANT FACTORS
O AIR oKLY

0O FIXZD BY TOOL

[0 REMAIN CONSTANT

O CRACK HETHOD

[J SENS. & LAT. TOTAL
O LATENT

D SKY & REFL.

Oz2-~10
[ SYSTRM OPTIMIZING
[3 SIMPLE PAYBALK

OUTPUT:

LOAD DETERMINANTS: [J COMPONEST O zoNE O seinoiss

LOADS OUTPUT B¥: O HouR &0 pay B moxh O
TZMPERATURES: O amx D sursace (3 GRAPHIC FrLOT

FULL USE BY: ~ O HONTHLY CONSUXPTION 0 ANNUAL CONSUMPTION o

D oTHER

D MOoNTHLY PEAX DEMAND

O OTHER

[0 ANNUAL PEAX DEMAND

.0
o

o ﬁo‘r CALCULATED

£ ASSUME KO MASS AFFECT
O WNOT CALCULATED

£ vARIED BY TOOL

0 MOVABLE INSULATION

D VARIES W/WIND SPEED
D SENS1BLE ONLY

D) VARIES Y SCHEDULE
OR COMMAND

Iy

O sKky onLY

1 oony

[ COMPONZNT SENSITIVITY
O LIFE CYCLE (DSTING

SEASON

&0 year

SYSTEM COMPOKENTS
ENERCY SYSTEMS
TOTAL RUYILDING OKLY




STEMOD / DYWAN

¥ X

SURVEY .FORM FOR
ENERGY DESIGN TOOLS
& ‘ANALYSIS MODELS |

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

I \RDWARE:

z
O
=
O
w
w

GOMPUTER TYPE: X 1 D coe O URIVAC O oThER

CORE REQUIRED: 0 > soox @D 100 - 500 X - Eas-wox ‘o<
SUPPORT: Il usErR's GUIDE O DATA MANUAL . B oTHER

EQUIPHENT: O crr B PRINTER O TEXTRONIX J oTHER )
COSTS:

D L.

ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIMT-SHARING:

" FIRST cOST:
IN-OFFICE EQULEMENT:
SOFTWARE PURCHASE:
SUPPORT INFORMATION:
TIME-TO INPUT AND DEBUG:
iR COST/TIME:

IKPUT SET=-LP TIH::
TYPICALS RN TLE:

T!PICAL“ CPU TIME:

CRT PRINTER

CARD DECK TAPE LISTING

USER'S GUIDE DATA MANUAL OTHER

MAR-DAYS HAN-HOURS
) HAN-DAYS MAN-HOURS
0>t e, Deon~-30H D3Wu-10H D(zou
0 > 1000 SEC. [ 100 ~ 1000 SEC. 0 5 - 100 sec, 0 ¢ 5 sec.

*FOR THIS FORM, ASSUME “TYPICAL" TO !E A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL CUTPUTS CHECKED {/} I

SECTIOR 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING HETWORKS:

NAMES AND CONTACTS OF TIME~SHARING SER\'ICES WHICH HAVE THIS PROGRAM AVAILAELE (EXACT COSTS CAN 2E OITAINE‘D

" THRDUGH "H.EH) "

/




RQGRAMME MUR-DIODE - SWITZERLAND

- SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
Q
-
O
L
w

TASK Viil - PASSIVE AND HYBRID SOLAR  Return To:

LOW ENERGY DWELLING

EUBTASK B — MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL: | | :

TooL naMg: Programme Mur-—Dicde AVAILABLE THROUGH: 0. Rudaz
DEVELOI;ED st: O. Rudaz _ 0. Guisan
Ecole de Physique same address
24 g, E. Ansermet
1211 Geneve 4 " PHONE KO.: (622) 21 9355
supPoRTED BY: 2 Universite de Geneve

DATE DEVELOFED: Juillet 1981

DATE OF LAST REVISION: -

PHONE NO.:
BrIeF pEscrirTion: Etude d'une cellute-test en energie solaire passive avec

mur-diode et stockage. Mesures, simulation et validation.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

- TOOL HARDWARE & AVAILABLE FORMS:

[R MAIN FRAME COMPUTER O MICRO-COHPUTER [ HAND CALCULATOR O GRAPHIC OR MANUAL
). CARD DECK - 3 pisc [J MAGNETIC CARD [0 TEMPLATES, CHARTS, TABLES
B TAPE 0O TAPE . O LISTING O BooK
0O TIME SHARING . O LISTING D RECALL OKLY MEMORY [} DEVICE
&) LISTING - HARD COPY [D RECALL ONLY HEMORY - INTEGRATED CIRCUIT
. . INTEGRATER CIRCUIT (COMPLETE: SECTIONS 1, 2, 6)
(COMPLETE SECTIONS 1, Z, 3) (COMPLETE SECTIONS 1, 2, 5) .

(COMPLETE SECTIONS 1, 2, 4)

_ - ),




PROGRAMIE_MUR-DIODE o SWITZERLAWD

~ [ SURVEY FORM FOR
| ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
o
—
O
L
w

COMMENTS:

Bibliographie:; -~ Etude d'une structure solaire passive
' ' ' M. Baussiere, O. Guisan, 0. Rudaz
3 Sywposium R + D Energie Solaire en Suisse
EPFL, Ecublens 19/10/81 pp. 191-200 ef.annexe

= Travail de diplome M. Baussiere, 0. Rudaz
Bibliothegue Ecole de Physigue
24 g. E. Ansermet 1211 Geneve 4

Energie Solaire: Bilanthermiqué d'une cellule test

=~ Le programme est peu documente, -doc peu utilisable par d'autres.
Les resultats sont tres satisfaisants.
Cette etude ponctuelle n'est actuellement pas poursuivie,
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PROGRAMME MUR - DIODE SWITZERLAND

\

~

.| SURVEY FORM FOR
" | ENERGY DESIGN TOOLS -
& ANALYSIS MODELS

. SECTION

A
INTENDED USE:

INTENDED FOR USE BY:

O ARCHITECT [0 ENGINEER O TECHNICIAN @ RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

[) PRE-DESIGN ) SITE ANALYSIS ) m] SCHEMATICS [} PESIGK DEVEL. [J POST-DESIGN SERV. & RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (m_no.);' s

[ PRE-DESIGN [0 SITE ANALYSIS D SCHEMATICS B DESIGN DEVEL. [J POST-DESIGN SERVs B RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

B HEATING - [J cooLING O LIGHTING O paw [0 MISCELLANEOUS
O LoADs T LOADS {3 LOADS O LoADS O FAXS
0O SPACE TEMPS. [J SPACE TEMPS. 0 Fc(Li®) LEVELS O SOLAR ACTIVE D rodes
0O KVAC SYSTEMS B HVAC SYSTEMS . [3 sYsiEM DESIGN £ SOLAR PASSIVE E] MiSC. ELECTRICAL
03 PASSIVE SOLAR [ PASSIVE CLNG. [ EcoNOMIGS {0 ECONOMICS [0 ELEV. & ESCALATOR
[ ACTIVE SOLAR O SRADING O DAYLIGHTING
[J SHADING O SYSTEM DESIGN FC(LUXJ LEVELS
{2 SYSTEM DESIGN 0 ECONOMICS O ARTIFICIAL LTRG.
O EcoNoMICS D UNDERGROUKD LOADS REDUCTION
[ UKDERGROUND [) SLOPED GLAZING
LOADS O Mass

[ Mass

INPUT DATA REQUIRED: ' Ly

. DOES NOT MINIMUM RECOMMENDED POSSIBLE

ACCOMMODATE . INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA )

LOCATION - ASSOCIATED WEATHER DATA

BUELDING TYPE AND SGHEDULE

OCCUPARCY RATES

" BUILDIKG AKEA

SPACE TEMPERATURES

LOCAL ERERGY COSTS

GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS
LOCAL COPE REQUIREMENTS (VENTIL., INSUL., EIC.)
LIGHTING REQUIREMENTS

BEEEORIRS0
(a]sannulasa)
DOOCERDOORE

SCHEMATIC DESIGN DATA

BUILDIRG SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES,

OPERATING SCHEDYLES & PROFILES

{
ARCHITECTURAL DESIGN DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED DATA (R, o, £, EIC.)
BULILDING MASS DATA

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
IKTERIOR SURFACE DATA

0000 =D
[ mm

ocoo
AERE

ENGINEERING DESIGN DEVELOPHENT DATA

MECHANICAL SYSTEM DESIGN
HECHANICAL SYSTEM COKTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LICETING SYSTEY DESICN
LIGHTING SYSTEM CONTROL

(/8 0/ niuls]

aaooon
0ooooo
QI?CIDDEI ooaa 00000 n'uinnslesvel
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SHITZERLAND

IEA

SOLAR R&D

> [ SURVEY FORM FOR
" | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

it AL R A ’
WEATHER DATA!: [ 6 minutes-data

TEMPERATURE DATA:

[ HOURLY TAPE  [J TYPICAL DAY

ANNUAL DEGREE DAYS
% 6 min~data on South vertical wall
[T HOURLY TAPE [ TYPICAL DAY PROFILE

U0 MONTHLY DATA

SOLAR DATA:

SOLAR ORIENS., CALC: [J ANY ORIEN. INCL. SLOPED

£} SLOPED FACING SOUTH
min. basis

O HOUR~BY-HOUR {1 TYPICAL CLEAR & CLOUDY DAY/MOWTH

O ANNUAL AVERAGE O OTHER

[0 ANY VERT. & HORIZ.
O SURFACE REFLECTANCE

DAYLIGHT CALC:

CALCULATION PROCEDURES:

LANGUAGE B] FORTRAN D BasIC [0 MACHINE LANGUAGE {3 OTHER
USER TYPE: [0 INTEZRACTIVE DO INTERACTIVE GRAPHIC PS PREPARE FILE
URITS OF CALCULATION: B 51 UNITS O ENGLISH

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: and measu_ﬁ FINITE DIFFERENCE
SOLAR COMP. CALCULATED: g [ DIFFUSE/DIRECT/RE-RADIATED
B SIMPLE EULER
] ANY SOLAR OBSTRUCTION
0] DAILY & SEASCRAL SWITCHING
B2 TRANSIENT HEAT FLOW
) SURFACE & #IR
{J) INPUT SCHEDULE BY USER
] CHANGE W/WIND SPEED
INFILTRATION: negligeable® AIR CRANGE PER HOUR
INTERNAL LOADS INCLUD'I'Z:
VERTILATION:

[ RESPONSE FACTOR
) DIFFUSE/DIRECT
0O IMPLICIT

{0 OVERHANG ONLY

INTEGRATION:

SHADING:

MOVABLE SHADING:

MASS EFFECT 1S CALCULATED:
. ROOM TEMP. BASED ON:

3 SEASONAL SWITCHING

E} AIR ONLY

0 FIXED BY TOOL

B REMAIN OONSTART

] CRACK METHOD

[] SENS. & LAT. TOTAL
[0 LATENT

INEIDE TEMPERATHRE:
U=VALUES:

[J SENSIBLE & LATENT SEPARATE
& SENSIBLE

DAYLIGHT COEFFICIENTS: [ SKY, REFL. & DIRECT
o>z 010 - 25
D SYSTEM EFFIC. INPUT

[J ANNUAL COST

) SXY & REFL.

0:2-10
[0 SYSTEM OPTIMIZING
] SIMPLE PAYBACK

Z0NES PER RUN:
SYSTEM MODELING:
ECONOMIC ANALYSIS:

QUTPUT:

—_ :

LOAD DETERMINANIS: [3 COMPONENT D zone D BULLDING
LOADS OUTPUT BY: Duovr X 6 min O pax [ MONTH
TEMPERATURES : B AIR D surrace [ GRAPHIC FLOT
FUEL USE BY: [J MONTHLY CONSUMPTION [0 ANNUAL CONSUMPTION

[ HONTHLY PEAK DEMAND

O ANNUAL PEAR DEMAND
O oTHER :

O OTHER

[J ANNUAL DATA
[ AVE. MONTHLY MIN, AND MAX. [J AVE. MONTHLY TEMP.

[ MONTHLY AVE. DAILY & TOTAL

[ HORIZ. & 4 CARDINAL DIREC.

[ TYPICAL DAY/MONTH

£) GRAPHS, CHARTS & SIMPLE CALC.

[ TIME CONSTAXT FACTORS

SECTION

[0 MOXTHLY DEGREE DAYS
O DAILY

O HAND CALCULATION
3 BOTH

O STEADY STATE

0 ToTAL

D OTHER

B KO SHADING

B} NOT CALCULATED

D ASSUME NO MASS AFFECT
D NOT CALCULATED

@ VARIED BY TOOL

{1 MOVABLE INSULATION
[ VARIES W/WIKD SPEED
B! SENSIBLE ONLY

[D VARIES BY SCHEDULE
OR COMMAND

3 sky owLY

D1 osLy
B} COMPONENT SERSITIVITY
O LIFE CYCLE COSTING

O SEAsON D YEar

/

{J SYSTEM COMPONEKTS
[J ENERGY SYSTEMS
£ TOTAL BUILDING ONLY
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PROGRAMME MUR-DIODF SWITZERLAND

IEA

BOLAR R&ED

~. ([ SURVEY FORM FOR
~ | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
Q
'—-
Q
|
7

FOR-DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: 0O 184 B ¢pe B UNIVAC ] OTHER ’
CORE REQUIRED: 0 > 500k 0100 - 500 X 25 - 100 K ) B <25x
SUPPORT: | ] HSKR'Sl GUIDE B DATA MANUAL ] OTHER
EQUIPMENT: 0} cRT B PRINTER BY TEXTRORIX [ OTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST: ’
IN-QOFFICE EQUIPMENT: CRT PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPL;)RT INFORMATION: USER'S GUIDE DATA MANUAL OTHER
TIME TO INPUT 'AND DEBUG: R MAN-DAYS MAN=-ROURS
‘RUN COST/TIME:
INPUT SET-UP TIME: MAN-DAYS : MHAN=-HOURS
TYPI(;AL*RU'NTIHE: 0O > 1 HR. D60M- 30N O30N-10M O<10H
TYPICAL* CPU TIME: 0 > 100G SEC. 0 100 - 1000 SEC. 0 5 -~ 100 sEC. ) O < 5 SEC.

*FOR THIS FORM, ASSUME "TYPICAL™ T0 BE A SINGLE~ZONED 100 SGUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (v) IN
SECTION 2. '

ASSUMING DSE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

NAMES AND CONTACTS OF TIME~SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED .
THROUGH THEM). N

e | - /
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
Q
-
(&)
w
o

TASK VIl - PASSIVE AND HYBRID SOLAR  RETURN T0O:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL.:
TOOL NAME: SCLAR TRAP AVAILABLE THROUGH: Basler & Hofmann
pEVELOPED 8Y: _Dr., C. Filleux / P. Jemelka Consult. Engineers

Basler & Hofmann

Consulting Engineers

Forchstrasse 395 pHONE ¥o,: 01/55 11 22
8029 zlirich SUFPORTED BY:
DATE DEVELOPED: _ 1981 Nationaler Energie-Forschungs-—’
DATE OF LAST REVISIon: _ 1981 Fonds
PHONE NO.:

sRIEF pEscRIPTioN! Dynamic simulation of energy flows in a active/passive system,

Nodal decomposition of system ., First difference solutine method

Black box for active parts of system.

FLEASE ATTACH AKY VALIDATION OR TESTING REPORTS.,
Validation over 1 year period in a active/passive test-cell.

TOOL HARDWARE & AVAILABLE FORMS;:

Bl MAIR FRAME COMPUTER [0 MICRO-COMPUTER [0 HAND CALCULATOR [ GRAPHIC OR MANUAL
D CARD DECX ‘B’ Dpisc ] MAGNETIC CARD D TEMPLATES, CHARTS, TABLES
B ®PE D54 O TAPE ] LISTING [ BOOK
B TIME SHARING O LISTING [0 RECALL ONLY MEMORY [ DEVICE
K LISTING = HARD COFY 00 RECALL ONLY MEMORY - INTEGRATED CIRCUIT

"INTEGRATED CIRCUIT {COMPLETE SECTIONS 1, 2, 6)

(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)
. (COMPLETE SECTIONS 1, 2, &) :

N - ./
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SOLAR_TRAP

COMMENTS:

Mainly used for research work, i.e. for optimisation of the Solar
Trap system (see e.g. Proceedings Solar World Forum, Brighton 1981,

section B).

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

Easy to use input.

\

'SECTION




SWITZERLAND

A-105

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

7
INTENDED USE:

INTENDED FOR USE BY:
O ARCHITECT B ERGINEER O TECHNICIAN B RESEARCH ANALYST
PHASE FOR WHIOH DESIGN TOOL WAS DEVELOPED (1 ONLY):

=
o
-
&)
L
w

O PRE-DESIGK [ SITE ANALYSIS I SCHEMATICS B DESIGN DEVEL. [J POST-DESIGR SERV. [ RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ARY KO.): -
[0 PRE-DESIGN & SITE ANALYSIS [) SCREMATICS B, DESIGN DEVEL. B8 POST-DESIGN SERV. B RESEARCH
B BEATING [J cooL1kG O LicHTING - O puw ) [0 MISCELLANEOYS
B LoaDS iJ LOADS O LoADS LOADS 0 Fans
B SPACE TEMPS. O SPACE TEMPS, O} FC (L} LEVELS SOLAR ACTIVE 0 pusps
{3 HVAC SYSTEMS O HVAC SYSTEMS O SYSTEM DESIGK 0 SOLAR PASSIVE O MISC. ELECTRICAL
$4 PASSIVE SOLAR 0 PASSIVE CLNG. 0 ECONOMICS {0 ECONOHICS [0 ELEV. & ESCALATOR
B ACTIVE SOLAR {] SHADING O DAYLIGHTING
SHADING {J SYSTEM DESICN F& (LUK LEVELS
{3 SYSTEM DESIGN D ECONOMICS . O ARTIFICIAL LTNG,
{0 ECONOMICS [ UNDERGROUND LOADS REDUCTION
T UNDERGROUND [J SLOPED GLAZING
0O Mass
B MasS
lNPUT DATA REQUIRED‘ TOTAL
. DOES NOT  MINIMUM RECOMMESDED POSSIBLE
ACCOMMODATE _ INPUT INFUT _INPUT

PRE-DESIGN AND SITE ANALYSIS DATA

LOCATION = ASSOCIATED WEATHER DATA

BUILDING TYPE AND SCHEDULE

QCCUPANCY RATES

BUILDING AREA

SPACE TEMPERATURES

LOCAL ENERGY COSTS

GENERIC BUTLDING SHAPE DUE TO SITE RESTRICTIONS

LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) ©S€e next page.
LIGHTING REQUIREMENTS

oooooooon
Dooootooa

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING -

ROCM SHAPES

OPERATING SCHEDULES & PROFILES

ARCRITECTURAL DESIGN DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED DATA (R, a, £, EIC.)
BUILDING MASS DATA !

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

o000 0O
Oogo  ooooo

ENGINEERING DESIGN DEVELOPMENT DATA

MECHANICAL SYSTEM DESICN
MECHANLICAL S5YSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEY DESIGN
LIGHTING SYSTEH CONTIROL

nia alalaln
onoooo

000000ac

oooa Coooo

oooooa

@mca ODoo ODDOD  Oa0000co0
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SOLAR TRAP SHITZERLAND

SURVEY FORM FOR
ENERGY/DESIGN TOOLS
& ANALYSIS MODELS

" SECTION /

= — Programs has been developped for 1 zone only

- Input file describing building geometry as well as material
constants must be set up.

= Coupling constants (conductance, convective or by radlatlon)
are deflned

= Input required is solar irradiation, horizontal or vertical
south and air temperature
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SYTTZERLAND

TEMPERATURE DATA:

B ROURLY TAPE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

) TYPICAL DAY [J MONTHLY DATA

D ANNUAL DATA

pd
O
[
Q
L
w

) MONTHLY DEGREE DAYS

[0 ANNUAL DEGREE DAYS [0 AVE. MONTHLY MIN., AND MAX. [J AVE. HMONTHLY TEMP, O paIly

SOLAR DATA: E] BOURLY TAPE O TYPICAL DAY FROFILE [0 MONTHLY AVE. DAILY & TOTAL

SOLAR ORIENS. CALC: [ ANY ORIEN, INCL. SLOPED

{1 SLOPED FACING SQUTH

Bl ANY VERT. & HORIZ,
O SURFACE REFLECTANCE

O HORIZ. & 4 CARDINAL DIREC.

DAYLIGHT CALC: {J) HOUR-BY-HOUR

O ANNUAL AVERAGE

O TYPICAL CLEAR &
L] OTHER

CLOUDY DAY/MONTH O TYPICAL DAY/MONTR

CALCULATION PROCEDURES:

LANGUAGE: B FORTRAN

USER TYPE: & INTERACTIVE

URITS OF CALCULATION: B s
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADING:
MASS EFFECT IS CALCULATED:
ROOM TEMP. BASED ON:
INSIDE TEMPERATURE:
U-VALUES:
INFILTRATION:
INTERSAL LOADS INCLUDE:
VEKTILATION: '

‘DAYLIGHT COEFFICIENTS:
ZOKES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

QUTPUT:

'LOAD DETERMINANTS: [R] COMPONENT
LOADS QUTPUT B¥:  [§) HOUR
TEMPERATURES : B AIR

FUEL USE BY:

O BasIC

[0 MACHINE LANGUAGE
K] INTERACTIVE CRAFHIC
UNITS

Bl FINITE DIFFERENCE

2 DIFFUSE/DIRECT/RE-RADIATED
Kl SIMPLE EULER

0 ANY SOLAR OBSTRUCTION

O DATILY & SEASONAL SWITCHING
iR TRANSIENT HEAT FLOW

() SURFACE & AIR

£ INPUT SCHEDULE EY USER

£} CHANCE W/WIND SPEED

B AIR CHANGE PER HOUR

[0 SENSIBLE & LATENT SEPARATE
[] SENSIBLE

{3 SKY, REFL. & DIRECT

o>z ‘ 10 - 25
O SYSTEM EFFIC, INPUT

0 ANNUAL COST

B zom:

{Q oTHER

%) PREPARE FILE

0O ENGLISH

[] RESPONSE FACTOR
EJ DIFFUSE/DIRECT
O IMPLICIT

[} OVERRANG ONLY
[J SEASONAL SWITCHING

or

{3 TIME CONSTANT FACTORS
0 AIR OHLY

D FIXED 3Y TOOL

B REMATN CONSTANT

O CRACK METHOD

[ SENS. & LAT. TOTAL
O LATENT

{J SXY & REFL,

] O:z-1o
[ SYSTEM OPTIMIZING
O SIMPLE PAYBACK

[ BUILDING
B pay 15 HoNTH B
X SURFACE E) GRAPHIC PLOT

D) GRAPHS, CMARTS & SIMPLE CALC.
D HAND CALCULATION

O BoTH

O STEADY STATE

® TOTAL

[0 oTHER

[0 wo SHADING

[0 NOT CALCULATED

O ASSBME Nlo MASS AFFECT
0 NOT CALCULATED

O VARIED BY ToOL

(EJ JHOVABLE INSULATION
[0 VARIES W/WIND SPEED
& SENSIBLE ONLY

3 VARIES BY SCHEDULE
OR COMMAND

O sy omy

B 1 osLy
[ COMPONENT SENSITIVITY
0 LIFE CYCLE COSTING

SEASON B YE#R

0 MONTHLY CONSUMPTION
{J MONTHLY PFEAK DEMARD

E) OTHERDRWY  doyfily

[] ARNUAL CORSUMPTION
O ANNUAL PEAX DEMAND
O oTHER

O SYSTEM COMPONENTS
D ENERCY SYSTEMS
D TOTAL BUILDING ONLY

/
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SWITZERI AND

- SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
o
-
O
L
@

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: O 1M D coc O UNIvaC O oTHER PRIME"_ 450
CORE REQUIRED: O > 5008 0 100 = 500 K 25 - 100 O<25k
SUPPORT: D USER'S GUIDE [} DATA MANUAL B omuer Final report to NEFF
EQUIPHENT: D crT B PRINTER O TEXTRONIX B omsrcalcomb  plotter
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME~SHARING:
FIRST COST:
 IN-OFFICE EQULPMENT: CRT PRINTER
SOFTWARE PURCHASE: CARD DECK " TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE - DATA MANUAL OTHER
TIME T0 INPUT AND DEBUG: HAR-DAYS MAN-HOURS
RUN COST/TIME:
INPUT SET-UP TIME: MAR-DAYS 2-3  wan-uOURS
TYPICAL* RUN TIME: O 51 KR. DeoM~-30K O30u-10H O<ilon
TYPICAL* CPU TIME: D > 1000 Sk, 2 100 ~ 1000 SEC. 8 5 - 100 SEC. O < 5 SEC.

for 1 season
*FOR THIS FORM, ASSUME “TYPICAL" T0 B A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED () IN
SECTION 2. :

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

NAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAILNED
THROUGH THEM). N

N | /




ENERGY'DESIGN TOOLS |

" SECTION

COMMENTS:
Additional information of “intere 2ssive ‘solar ‘task VIII:

S0L TRAP is able to simulate three of the four commeonly _Iuséd
:i B . o de_s.j_,gn types, namely o !_.:-;,_-f.; :

mmsn e m e d et gain : :

T ‘isol’at‘eld' gain (air“‘col‘le‘ct"o‘r\‘"-l."'hz;:g'é]{i:‘j"e‘“.‘(i""'St‘o"ﬁ:é’n’;‘é",' where the
p air colléctor may bé part of the” south win-
y SO Y e

R IR —trombewall (with vents)y - 7

E -
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SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
o
P
O
L
73]

TASK VIIl = PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C ~ DESIGN METHODS

GENERAL: : ' | .
tooL Navp: HELIOS 1 AVAILABLE THROUGH: EMPA Abt,151

DEVELOPED »Y: EMPA Abt. 151
(Th. Frank)

pHOKE mo.: 01/823 55 11

SUPPORTED BY: NF

DATE DEVELOPED: _ 1980/82
DATE OF LAST REVISION: JUNI 1982

PHONE NO.:
BRIEF DESCRIPTION: Single zone model for simulating the thermal behavion of a

building taking.dntd account the radiation processes (short-
wave and longwave) at the building envelope.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HAF%DWAF!E & AVAILABLE FORMS:

B MAIN FRAME COHPUTER 0 MIGRO-COMPUTER [J HAND CALCULATOR [ GRAPHIC OR MANUAL
B CARD DECK J pisc [ NAGNETIC CARD 0 TEMPLATES, CHARTS, TABLES
® TAPE ] TAFE O LISTING O BooK i
O TIME SHARING O LISTING [l RECALL ONLY MEMORY O DEVICE
B} LISTING - HARD COPY [0 RECALL OKLY MEMORY- INTEGRATED CIRCUIT
INTEGRATED CIRCUIT (COMPLETE. SECTIONS 1, 2, 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, &)

- , S
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS
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COMMENTS:

The simulation model has been developed to investigate the influence
of radiation processes at the building envelope to the energy.
consumption - influence of solar radiation on

elements heat loss and

~ influence of infra red- radiation

exchange ( study of selective surfaces)
te the net heat loss

- influence of glazed walls ({(absorber
walls) to the solar gain

The simulation model is based on the detailed thermal balance

method. The model has been validated against two test cells.
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‘SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

A
INTENDED USE:

INTENDED FOR USE BY:
O ARCHITECT ENGIKEER E) TECHNICIAN & RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELDPED (1 ONLY):

PHASE(S) FOR WHICH DESIGN TOOL MAY EE USEFUL (ANY NO.): -

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

O PRE-DESIGK B} SITE ANALYSIS ] SCHEMATICS [ DESIGN DEVEL. {1 POST-DESIGN SERV. & RESEARCH

[J PRE-DESIGN B SITE ANALYSIS ) SCHEMATICS 3 DESIGN DEVEL. O POST-DESICN SERV. E} RESEARCH

B HEATING B cooLING T} LIGHTING 0O osw [0 MISCELLANEOUS
B Loaps B LoaDs O Loaps O LoaBs [ FaNs
B SPACE TEMPS. &1 SPACE TEMPS. O Fc(LUX) LEVELS £ SOLAR ACTIVE £ PUMPS
) HVAC SYSTENMS D) HVAC SYSTEMS [) SYSTEM DESIGN {2 SOLAR PASSIVE ) MISC. ELECTRICAL
B PASSIVE SOLAR £l PASSIVE CLNG. [J ECONOMICS ] ECONOMICS O E1EV. & ESCALATOR
O ACTIVE SOLAR O SHADING [] DAYLIGHTING
0 sHADING T} SYSTEM DESIGN Fo(LUX} LEVELS
£) SYSTEM DESIGN O ECONDMICS D) ARTIFICIAL LING.
[ EcoNOMICS [ UKDERGROUND LOADS REDUCTION
[ UKDERGROUND B SLOPED GLAZLNG
LOADS G MASS
B Mass
INPUT DATA REQUIRED: SerL
- DOES KOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT IRPUT

s
o
-
&)
Wi
v

PRE-DESIGN AND SITE ANALYSIS DATA

LOCATION — ASSOCIATED WEATHER DATA
© BUILDING TYPE AND SCHEDULE
OCCUPANCY RATES
BUILDING AREA
SPACE TEMPERATURES
LOCAL ENERGY COSTS
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS
LOCAL CODE REQUIRZMENTS (VENTIL., INSUL., ETC.)
LIGHTING REQUIREMENTS

Oooonooog
OOR0asE08
aoooooono

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS

GLAZING AREAS & CGRIENTATIONS
ZONING

ROOM SHAPES

QPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED DATA (R, o, €, ETC.)
BUILDING MASS DATA,

SHADING CPEFFICIENTS & DAYLICHT TRANSMISSION
INTERIOR SURFACE DATA

ENGINEERING DESIGN DEVELOPMEKT DATA

ooon 00000

0ooa
BERER

MECHANICAL SYSTEM DESIGN
MECHANICAL SYSTEM CORTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL

oooogo
Qoooe’
ooouno

QODGG 2 9nn] .00con Do00na0o0
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IEA

SOLAR RED

WEATHER DATA:

TEMPERATURE DATA:

SOLAR DATA:

SOLAR ORIENS. CALC:

DAYLIGHT CALC: 2
m]

£ HOURLY TAPE
O ANNUAL DEGREE DAYS.

f2] HOURLY TAPE

K] ANY ORIEN. INCL. SLOPED
O SLOPED FACING SOUTH

HOUR-BY-HOUR
ANNUAL AVERAGE

SURVEY FORM FOR
'ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECTION

O TYPICAL DAY [ HONTHLY DATA [0 ARNUAL DATA O MONTMLY DEGREE DAYS

[0 AVE. MONTHLY MIN. ARD MAX. [J AVE, MONTHLY TEMP, O DAILY
[0 TYPICAL DAY PROFILE [J HONTHLY AVE. DAILY & TOTAL

D ANY VERT. & HORIZ.
[J SURFACE REFLECTANCE

O HORIZ. & & CARDIRAL DIREC.

0 TYPICAL CLEAR & CLOUDY DAY/MONTH O TYPICAL DAY/MONTH

) OTHER

CALCULATION PROCEDURES:

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADING:
MASS EFFECT IS CALCULATED:
ROOM TEMP. BASED ON:
INSIDE YEMPERATURE:
U-VALUES:
INFILTRATION:
INTERNAL LOADS IHCLUD-E:
VENTILATION:

lDAYLIGHT COEFFICIENTS:
ZONES PER RUN:

SYSTEM MODELING:
ECONOHIC ANALYSIS:

OUTPUT;

LOAD DETERMIKANTS: [B COMPONENT
LOADS OUTPUT BY: B HOUR
TEMPERATURES ¢ B AR

FUEL USE BY:

0O oHeR

E] MONTHLY CONSUMPTION
MONTHLY PEAK DEMAND

LANGUAGE: K] FORTRAN [0 Basic [ MACHINE LANGUAGE [J OTHER D GRAPHS, CHARTS & SIHPLE CALC.
USER TYPE: [J INTERACTIVE O INTERACTIVE GRAPHIC B PREPARE FILE {J HAND CALCULATION
" UNITS OF CALCULATION: £ SI UNITS O ENGLISH

O BotH

D FIKITE DIFFERENCE B RESPONSE FACTOR O STEADY-STATE

K DIFFUSE/DIRECT/RE~RADIATED [J DIFFUSE/DIRECT 0O TOTAL
{J) SIMPLE EULER 3 IMPLICIT {J OTHER
O ANY SOLAR OESTRUCTION D OVERHANG ONLY El N0 SHADING

O DAILY & SEASONAL SVITCHING {7 SEASONAL SWITCHING
K TRANSIENT HEAT FLOW

K SURFACE & AIR

[ INPUT SCHEDULE BY USER
E] CHANCE W/WIND SFEED

[3 AIR CHANGE PER HOUR

[0 SENSIBLE & LATENT SEPARATE

B} NOT CALCULATED

|j ASSUME NO MASS AFFECT
O NOT CALCULATED

6 VARIED BY TOOL

B MOVABLE INSULATION

B3 VARIES W/WIKD SPEED
1 SENSIBLE ONLY

O TIME CONSTANT FACTORS
O AIR ONLY

0 FIXED BY TOOL

[0 REMAIN CONSTANT

[ CRACK METHOD

{3 SENS. & LAT. TUTAL

[0 SENSIBLE D LATENT Bl VARIES BY SCHEDULE
OR COMDMAND

D SKY, REFL. & DIRECT ] SKY & REFL. 0O sKy OWLY

0> 2 0w - 25 O2-10 21 oy

D SYSTEM EFFIC. INPUT
) ANNUAL COST

3 SYSTEM OPTIMIZING B COMPONENT SENSITIVITY

[] SIMPLE PAYBACK O LIFE CYCLE COSTING

D zone q BUILDING
D pay B HONTH D SEAsON O YEaR
B SURFACE £} GRAFHIC PLOT

[ ANNUAL CORSUMPTION
[0 ANNUAL PEAX DEMAND
0O oTHER

) SYSTEM COMPONEXTS
[ ENERGY SYSTEMS
D TOTAL BUILDING ONLY
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SWITZERLAND

IEA

BOLAR R&D

SURVEY FORM FOR

ENERGY DESIGN TOOLS
& ANALYSIS MODELS

z
Q
'—
O
W
w

FOR DESIGN TOOLS REQUIRING A MAIN‘FRAME COMPUTER

SECTION 2,

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

THROUGH THEM}. -
EMPA Abt. 151

HARDWARE:
COMPUTER TYPE: D 1 B ooc O WNIVAC D OTHER !
CORE REQUIRED: 0 > 5008 B o - sox D25 - 100k o<k
SUPPORT : R USER'S GUIDE [] DATA MANUAL [ OTHER
EQUIPMENT: X crT B PRINTER O TEXTRONIX O OTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
IN-DFFICE EQUIPHENT: CRT -  pRINTER -
SOFTWARE PURCHASE: caro pECK __ $ 30,- wre_$ 100, LisTIng § 10, -
SUPPORT INFORMATION: vser's cuzpe _ F 20,~  pata mawmaL OTHER
TIME TO INPUT AXD DEBUG: MAN-DAYS MAN-HOURS
EoN cost/tive: 1 month -
INPUT SET-UP TIME: 1 MAN-DAYS MAN-HOURS
TYPICAL* RUN TIHE: 0> 1 ER. D60 M- 30K D3oM=-10H Cciom
TYFICAL* CPU TIME: O} > 1000 SEC. (% 100 =~ 1000 SEG. D 5 - 100 stc. O < 5 SEC.

#FOR THIS FORM, ASSUME “TYPICAL" TO EE A° SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IR

NAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACE COSTS CAN BE OBTAINED

CH - 8600 Diibendorf

¥

%
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SURVEY FORM FOR
ENERGY DESIGN TOOLS |
& ANALYSIS MODELS

=
o
s
o
L
w

TASK VIl - PASSIVE AND HYBRID SOLAR  RETURN To:

LOW ENERGY DWELLING

SUBTASK B -~ MODELLING & SIMULATION J
SUBTASK € - DESIGN METHODS ‘

GENERAL: .
TOOL SAE: BLAST 3.0 © avaluaers murovch: U.S. Army Construction
BEvELOPED BY: U, S. Army Construction Engineering Research Laboratory
Engingering Research laboratory P.0. Box_4005
P.0. Box 4005 " Chempaign, I1linois 61820
Champaign, I11inois 61820 . PHONE Ro.:
- svprorRTED 3¥: U.S. Army Construction
paTE prvelorep: March, 1987 ; Engineering Research Laboratory
DATI OF LasT REvision: March, 1981 P.Q. Box 4005

Champaign? I1linoie 61820

~ PHONE Mo,

BRIEF DEsCiPTion: BLAST 3.0 is a computer program which predicts energv consumption and
energy systems performance and cost in buiidinas.

FLIASE ATTACY ANY VALIDATION OR TELSTING REPFORTS.

TOOL HARDWARE & AVAILABLE FORMS:

& MAIN FRAME COMFUTER O MICRO~-COMPUTER . D HAND CALCULATOR O GRAPHIC OR MANUAL |
" O CaRS DEX o disc [ HMAGKETIC CARD [ TDMPLATES, CHARTS, TAELES
THPE T TAPE D LYSTING O BDOK
E TIMNE SRARING O WISTING T RICaAlL ORLY MTMORY o DEVICE
O LISTING -~ EARL COPY T RECALL OWLY MEMDRY - INTEGRATES NIRCUIT:
INTISRATED CIRCVIT fCOMPLETE SECTIONS 1, I, 6)
{S0HPLETY SECTIONS &, I, 3) (COMPLETE SECTIORS 3, 2, 5)

(COMPLETE SECTIONS 1, 2, 43

. -_ | /
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SURVEY FORM FOR
ENERGY DESIGN TOOLS

Eg,; SY | & ANALYSIS MODELS
_%&«,,ﬁ : _

(EA

EDLAR R&D

=
O
fa
&)
w
7]

COMMENTS:

BLAST - 3.0 NOTES

1). Daylighting: In experimental version.

2). Interior surface data: Only by specifying a paint type in
materials library.

3). ‘Surface reflectance: Assume tins means ground reﬂectivity) based
on TMY indication of snow. :

4). Seolution technique: conduction through envelope based on response
factors,zonal-effects based on simultaneous equations.
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[EA

SOLAR R&D

'SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

&v.u -

INTENDED USE:

-

INTERDED FOR UST R:
B arcrITzcr " ENCINEER D TECHNICIAR
PEASE FOR WEICE DESISN TOOL WS DEVELOPED (1 ONLY):

@ RESEARCH ANAIYST

T PRE-DESISKN 0 "SITE AKALYSIS D SCHEMATICS [0 DESIGN DEVEL. [0 POST-DESIGK SERV. [T RESEARCE
PRASE{S) FOR WEICE DESIGH TOUL MAY BE USEFUL (ANY NO.): ) -
# PReE-DESIGN B stz anarys:s [ SCHEMATICS f0 DESIGN DEVEL. J) POST~DESIGN SERYV. [ RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL

E ETATING X coonyws D LIGHTING B ow [] MISCELLAKEOUS
"% LOADS ] 10ADS LOADS LOADS FARS
- CEACE TEMPS, | SPACE TEMPS. FC (LIX) LEVELS SOLAR ACTIVE PUNPS
HVAD SYSTIME . IVAC EYSTEMS | SYSTEM TESION SOLAR PASSIVE MISC. ELECTRICAL
FASSIVE SOLAR . PASSIVE CLNG. . ECONOMICS ECONOM1ES O3 ELEV. & ESCALATOR
ACTIVE SOLAR SHADING 8 DanLiciTing '
- ST TNG SYSTM DESIGN T 7 pe{und teverLs
SYSTEW DESIGK ECONOMICS XJ ARTIFICIAL LTNG.
% ZCoRomICe UNDERGROUKD LOADS " REDUCTION
LNDERGROLNT, SLOPED CLAZING
LOADS MASS
% mAsS
: | . T0TAL
INPUT DATA REQUIRED: DOES KOT  HIKIMUM RECOMMENDED POSSIE.Z
ACCOMMODATE  1KPUT wpes IRpLT

=
Q
Pt
Q
w
w

PRE-DISIGY AKD SITE ANALYSIS DATA

LOCATION = ASSDIIATED WL ""'!iF. DATA
5».-3"» TYPL AND SCHEDLLE
B [t .A.h.'." MTE.S

0OoOaUonoo0
pdooooooa
DoNUooooa

BUTLDING SURTAZE AREAS
CLAZING AREAS & ORIENTATIONS
ZORING

ROJY SHAPES

OFLFATING SIKEDULLS & PROTILES

ARTAITECTURAL DESLGH DEVELOPPEXT DATA

Do ooOoa

BUTLDING MATERIALS ASSOCIATED DATA (R, o, £, LIC.) o
wrSS DATS P o]
“EFTIZIENTE & DAYLISKT TRANSH1SSION ! 8 .
SURFAS DATA L :
JZEISN DEVLLOPMERT DATA

oS00
ooonao
FFRILIHD

@m ulg wnl FRICOECE CRTYIERIENIEE
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SURVEY FORM FOR
ENERGY DESIGN TOOLS.
& ANALYSIS MODELS

=
o
-
&)
L
5]

WEATHER DATA:

TEMPIRATURE DATA: [0 HOURLY TAPE [0 TYPIGAL DAY [J MONTHLY DATA O ANKUAL DATA [} MONTHLY DEGREZ DAYS
T ANNUL DECREE DAYS , [ AVE. MORTILY MIN. AND MAX. [J AVE. MONTINY TEMP. [ DALLY

SOLAR DATA: B HOURLY TAPE 3 TTPIGAL DAY PROTILE [ MONTELY AVE. DAILY & TOTAL

SOLAR ORLENS. CALC: [ ANY ORJEN. INCL. SLOPED [ ANY VERT. & HORIZ. D) HORIZ. & 4 CARDINAL DIREC.
D SLOPED FACING SOUTH B SURFACE RETLECTANCE

DAYLIGET CALC: I ROUR-BY-HOUR D TYPICAL CLEAR & CLOUDY DAY/HOXTH D) TYPICAL DAY/MONTH
O ASNUAL AVERACT ) OTHER

CALCULATION PROCEDURES:

LANGUAGE : ) FORTRAR D BaSIC 0 MACHINE LANSUAGE [J OT¥ER =3 GRAPHS, CHARTS & SIMPLZ CaLC.

USZR TYPEL: O INTERACTIVE [0 INTERACTIVE GRAPEIC PREFARE FILE O HAND CALCULATION
UNITS OF CALCULATION: & 51 oNITS B ENGLISH £ BOTH
CEECK ALl APPROPRIATE BOXES:
BZAT TRANSFER: . 0 FINITE DIFFERENCE [} RESPONSE FACTOR O STEADY STATE
STi.AR COMP. CALCVLATED! £ DIFFUSE/DIRECT/RE-RADIATER (0 DIFFUSE/DIRECT B TOTAL
INTEGRATION: 0 SIMFLE EULEXR O IMFLICIT : £ OTEER
SHADING & ANY 50LAR ORSTRUCTION O OVERHANG ONLY 0 R0 SHADIRG
MOVAELE SHADING: B DAILY & SEASONAL SWITCHING [} SEASONAL SWITCEING [3 MOT CALZULATED
MASS IFFECT IS CALCULATEID: 0 TRANSIENT HEAT FLOW ) TIXC CONSTANT FACTORS T ASSUME NO MASS AFFECT
RODM TEMP. BASED ON: ) SURTACE & ATR [0 AIR ONLY D ROT CALCULATED
INSIDE TEMPERATURE ) IKPUT SCHEDULE BY USER O FIXID B TODL £ VARIZD BY TOOL
UmVALUES: B CHANGE W/WIND SPEED . B REMATS CONSTANT D3 MOVABLE' INSULATION
INFILTRATION: £ AIL CHANGE FIR HOUR 0 CRACK METHCD [@ VARIES W/WIND SPEED
INTIRNAL LOADE INCLUDE: E) SINSIBLE & LATENT SEPARATE  [J SENS. & LAT. TOTAL ) SENSIELE OKLY
NENTILATION: K} SENSIBLE D LATENT B} VARIES BY SCHEDULE
OR COMMAKD
DAYLIGHT COEFFICIENTS: B SKY, REFL. & DIRECT [O SKY & REFL. C sKY ORLY
2085 PER RUX: B> D1 -2 DOo2-10 ° ._Dl ORLY
SYSTEM MODELING: £ SYSTEM EFFIC. INPUT K} sYSTDM OPTIMIZIKG ) COMPONENT SENSITIVITY
ECONOMIZ ANALYSIS: B ANNUAL COST . B SIMPLE PAYBACK T LIFE CYCLE COSTING
OUTPUT
& couPCKENT B oNE B BUILDING
E ®oUR % Day B moNTs B} SEASON B YEaR
£ alk O SURFASR O GRAPHIC PLOT
%o CONSUMTTION ANRCAL CONSUMPTION E) SYSTEM COMPONINTS
£ BEAY :Jr-,'..\'“ ‘ : ANKUAL PEAK DEMANE £ EKERGY EYSTEMS /
Lo 0O cTHIR L ToTAL BUILDIRG onLy
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

2
o
o
&
L
w

FOR DESIGN TOOLS REQUIRING A MAIIN FRAME COMPUTER

‘RUN COST/TIME: . -

IKPUT SST-UP TIME: 7 WAN~DAYS MAN-HOURS
TYPICALY RUN TIME: B > 1 HR ) D0~ 30H D3x=-10H D<oy
TYF1SAL® CPU TIME: 0 > 1000 SEC. D 100 = 1000 SEC. £ 5 - 100 SEC. 9 ¢ 5 stc.

*FOR THIS FORM, ASSIME “TYPICAL® T0 XE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (.} IR
SECTION 2. ’

ASS\MING USE OF SOFTWARE OK PRELIC TIME-SHARING KETWORKS:

NAMES AND CONTACTS OF TIMI-SHARIKG SERVICES WMICE BAVE TRIS PROGRAY AVAILABLE (EXACT COSTS CAR KE OBTAINEZD
THROUGK TREM). ) '

Boeing Time Share Service ‘ —Lubernet, User Service

_ Y,

HARDWARE:
COMPUTER TYPE: Qo1 K oc 0 URIVAC O omrir ’ ] -
CORE REQUIRED: O > sow Bi0=-50% D25+~ 100K D25k
SUPPORT: ! B USER'S GUIDE B DATA MANUAL [ OTHER
EQUIPMENT: ' B cer 0 PRINTER O IEXTRONIX =] omHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE DN PRESENT TIME=SHARING:
. FIRST COST: -
1N-OFFICE EQUIPMENT: oxT X prINTER X
SOFTWARE PURCHASE: CARD DECR TAPE X LISTING
SUPPORT INFORMATION: USER'S cuipt _ X DATA MANUAL _X OTRER
TIME 70 INPLT AND DEMUG: .4 HAN=DAYS FAN-HOURS
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SURVEY FORM FOR

& ANALYSIS MODELS

TASK VIl - PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING

SUETASK B - MODELLING & SIMULATION
SUBETASK C - DESIGN METHODS

GENERAL.:

ENERGY DESIGN TOOLS

U.S.A,

SECTION )

RETURN TO:

~

TooL kaE:  DEROB 1Y " AVAILABLE TeRoUGH: SOLENCO

DEVILOPED BY: Francieco Avumi - Nos

University of Texas at Austin

Schanl of Architecture

Austin, TX 78712

DATT DEVELOPED: 1079

DATE OF LAST REVISION: _ 1981

1

P.0. Box 7907

Austin, TX 78712

PHoNE No.: 471-7729

surrorTED BY: SOLENCO

P.0. Box 7307

Austin, TX 78712

ruone so.: | A71-7729

sr1zr pescrirTION: DERDOB IV i5 a computer program whi 1

E . 5 byildi Leut tion of that buildi

PLEASE ATTACH ARY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

& maIN FRAME COMPUTER D ¥iCRO-COMPUTER

T CaF> REDX  pisc
£ TAPE Z TAPE
T TIMD SHARING G LISTIRG
I3 WISTING .= BARL.COPY C ORECALL OMLY MENORY-
INTESRATED CIRCVIT
{COMPLETE SCOTIONS !, 2, B)
(COMPLETE SECTIONE 1§, 2,

O HAND CALCULATOR

MAGRETIC CARD
LTETING

RICALL ORLY MEMDRY
IKTEGRATE> CIRCVIT.

nnoa

(COMPLITE STLTIONS 1, 2, 5)

o)

D GRAPHIC OF MAKUAL

[0 TDMPLATES, CRARTS,
O sooR
T DEVICE

FAELES

fCOMPLETE SECTIONS 1, 2, 6)

/
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=
Q
-
&
11}
w

COMMENTS:

DEROB TV

Movable shading: Possible by using movable insulation option,

Daylighting subroutines available on request from code author.
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SURVEY FORM FOR

ENERGY DESIGN TOOLS

& ANALYSIS MODELS

INTENDED USE:
INTENDED FOR USE EV:
5 ENSINIER

T ARSHITECT
O PRE-DESIGK 5 SITE ANALYSIS

K PRE-DESIGN D SITE AKALYSIS

D T=oNIsiax & RESEARCH ANALYST

PHASE FOR WHICE DESIGN TOOL WAS DEVELOFPED {1 ONLY):

O SCHEMATICS D BESIGK DIVEL.

PRASE(S) FOR WRICE DISIGN TOOL KAY BE USEFUL (ANY NO.):

B SCHEMATICS @ DESIGN DEVEL.

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

D POST-DESIGN SERV.

8 POST-DESIGK SERV.

SECTION )

% RESEARCE

, -

K} RESEARCH

INSINEIRING DISICK DIVELOPHTNT DATA

BGIR0I0

[B EfaTING & coouine . D L1euTING 0 omw B MISCILLANEOUS
& LOADS & LoiDs 0 LOADS B LoaDs @ Fans
X SPAE TEMPS, 8 SPACT TEMPS, D Fc{Lm) LEvELS D S0LAR ACTIVE D rups
0 BVAC SYSTEMS EVAC SYSTEMS D SYSTER DESICK D SOLAR PASSIVE D mMisc. ELECTRICAL
& PASSIVT SOLAR B PASSIVE CLNG. > ECONOMICS D zcoMomIcs I ELEV. & ESCALATOR
T ACTIVE SDLAR X SHADING DAYLICHTING
£ SHADING & svsToe DESIGN FC{LIW LEVELS
O SYSTIM DESION g ECONOMICS D ARTIFICLAL LTNG.
5 ECONOMICS UKDERGROUND LOADS “REDUCTION
E UKDERGROUND @ SLOPED CLAZING
LOADS - B KasS
T MASS
INPUT DATA REQUIRED: iy
. DOSS KOT  MINIMUM RECOMMEXDED POSSIELE
) ACCOMMODATE  TNPUT INFUT INFUT
PRE=~DESICY AND SITE ANALYSIS DATA 5
LOTATION = ASSOCIATED VEATHER DATA - m§ ] 3
BUILSING TYPD AND SCHEDULE L] = [w]
OTCUPARCY RATES o =] g E
EUILSING AREA _ ]
SPACE TEMPERATURES - D E
LOCAL ENERGY COSTS B
GENERIC EUILDING SHAPT DUE TO SITE RESTRICTIONS o B B
LOZA CODE RISUIREMENTS (VENTIL., INSUL., ETC.) g c B
VIGETING REQUIREMDITE 4] ]
SCAEMATIC DESICK DATA
BUILDING SURFACE AREAS B
CLAZING ARIAS & ORIENTATIONS
2051ING g
RODY SHAPES
OPLRATING SCHEDULIS i PROFILES :
ARZEITLCTURAL DESIGH DEVELOPMENT DATA X
BUILIING MATTRIALY & ASSOCIATED DATA (R, o, ¢, ITC.) o ¢ o B E
E XC MaSE LaTh P = z
3 G CTEFFICIENTS & DAYLIGET TRANSMISSION ; . -l E
: OF SURFACE DATA la ;
u}
H
=
(o

ooy
DonooG
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SOLAR R&D

. [ SURVEY FORM FOR
ENERGY DESIGN TOOLS.
& ANALYSIS MODELS

SECTION

TEMPERATURE DATA: HOURLY TAPE D TYPICAL DAY (O MONTHLY DATA {0 ANNUAL DATA O MOKTHLY DEG'R.EE DRYS
T ANKUAL DEGREE DAYS _ [ AVE. MONTELY MIK, AMD MAX. [0 AVE. MONTRLY TEMF, D pamy
SCLAR DATA! D TYPICAL DAY PROFILE

HOURLY TATE O WONTELY AVE. DAILY & TDIAlL

SOLAR DRIERS. CALC: ANY ORIEN. IRCL. SLOPED

SLOPED FACING SOUTH

[J A VERT. & HORIZ.
[ SURFACE REFLECTANCE

5 HOKIZ. & 4 CARDINAL DIREL.

DAYLIGHT CALC:

o0 o8 ©

HOUR=-BY=HEOUR O TYPICAL CLEAR & CLOUDY DAY/HONTH D TYPICAL DAY/MONTH
ANNUAL AVERAGE [ OTHER = .

x

CALCULATION PROCEDURES:

LARGUAGE: (£ FORTRAY [0 BASIC [0 MACHINE LAKGDACE [J OTEER [ GRAPES, CHARTS & SIMPLE CALL.
USER TTPE: O INTERASTIVE D) INTERACTIVE GRAPHIC B PREPARE FILE O MAND CALCULATION

UNITS OF CALCULATION: D 51 URIIS B ENGLISH G »omH

CHECX ALL APPROPRIATE BOXES:

BEAT TRANSFER: B FINITE DIFFERENCE O RESPORSE FACTOR O STEADY STATE
SOLAR COMP. CALCULATID: B DIFFUSEI/DIRECI/RE~RADIATED &% DIFFUSE/DIRECT - B TOTAL
INTEGRATION: D SIMPLE EDLER 8 IMPLICIT . O oTHER

O OVIRHANG ONLY O RO SHADING
SEASONAL SWITCEING K KOT CALLULATED

SHADING: E ANY SOLAR OBSTRUCTION

HOVARLE SHADING: B DAILY & SEASONAL SWITCRING

G

¥ASS EFFECT 15 CALCULATED: 2 TRANSIENT HEAT FiOW £ TIME CONSTANT FACTORS [ ASSUME NO MASS AFFECT
ROOM TEMP. BASED OM: [J SURFACE & ATR BG AIR ONLY [ HOT CALCULATED
INSIDE TEMPERATURE: . B INPUT SCEEDULE BY USER 0O FIXED BY TOOL X VARIZD BY ToOL
L=VALTES: @ CHANGE W/VIND SPEED . [ REMAIN CONSTANT B NOVABLE INSULATION
INFILTRATION: @ ATR CHANGE PER HOLR 0O CRACK M=THOD [ VARIES W/WIKD SPEED
INTIRNAL LOADS mcwn-s: Ol SENSIBLE & LATENT SEPARATE [T SENS. & LAT. TOTAL & SENSISLE OKLY
. VERTILATION: B SEXSIELE O LATERT D VAKIZS BY SCHEDULE
. OR COMMAND
DAYLIGET COEFFICIENTS: [ SKY, REFL. & DIRECT [ SKY & REFL. O sky owLy
ZONES PER RUN: o> Do~ 28 ®mz-10 - 01y
SYSTEM MODELING: D SYSTEM EFFIC. IKPVT D sSYSTEM OPTIMIZING [J COMPOSENT SERSITIVITY
ECOKOMIC AKALYELS: [0 ANNUAL COST - m} SIMPLE PAYBACK O LIFE CYCLE COSTING
OUTPUT:
LUAT DETIRMINANTS: 1B COMPONENT & oK [® BUILDING
LLADE DUTPUT BY: ¥ HOUR I bay W HOKTH D scasox J
© alr X SURFAGE O GRAPEIC PLOT
O WINTELY CORSUMPTION [0 ANNVAL CONSUMPTION [J SYSTEM COMPOKEKRTS
O MONTELY FEAK DEMAKD O ANNUAL PEAN DENAXD [0 ENERCY SYSTEMS
s S D oTHER £ ToTAL BUILDIRG ONLY /
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORXS:

THROUCH THEM).

z
O
=
O
w

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: D M | e O INIVAC O oTHER ____ ’
CORE REQUIRED: 0 > 500K 3100 - 500 K X 25-100K D<K
SUPPORT: & USER'S GUIDE D MIA_MAL O OTHER
EQUIPMENT: & car X PRINTER O TEXTRONIX O oTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
IN-OFFICE EQULPMENT: CRT X PRINTER __ %
SOFTWARE PURCHASE: CARD DECK TAFE X LISTING
SUFPORT INFORMATION: USER'S GUIDE __ X DATA HANUAL OTHER
TIME T0 INPUT AND DEBUC: MAN-DAYS MAN-HOURS
RUN COST/TIME: i
" INPUT SET-UP TIHE: 2 MAN-DAYS MAN-HOURS
TYPICAL* RUN TiME: B> 1 e Qe0M- 20N D3OK- 10K O<lon
TYPICAL® CPU TIME: O > 1000 SEC. R 100 - 1000 SEC. D 5 - 100 SEC. O < 5 sEc.

*FOR THIS FORM, ASSUME "TYFICAL™ TO EE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED () IN

NAMES AND CONTACTS OF TIME-SHARING SERVICES WKICH HAVE TW1S PROGRAM AVAILABLE (EXACT COSTS CAN BE ORTAINED

/
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SURVEY FORM FOR Z
ENERGY DESIGN TOOLS 5
. g
& ANALYSIS MODELS w
TASK VIl - PASSIVE AND HYBRID SOLAR  ReTuaN TO:
LOW ENERGY DWELLING
SUBTASK B - MCDELLING & SIMULATION
SUETASK C - DESIGN METHODS
GENERAL: ‘ ’ -
TO0L RAME: DOE-2.1 AVAILABLE THRougH: National Technical Infor-
peviLoper ay: BUilding Energy Analysis Group mation Service - U.S. Department of Com-
Energy and Environment Division merce - 5285 Port Royal Road
Lawrence Berkeley Laboratory Springfield, Virginis 22161
Berkeley, California siowe o, 703) 557-4650
) supporTed kv:Building Enerqy Analysis Group
DATE DEVELOPED:  May 1980 Energy and Environment Division

DATE DF 1AST REVISION: LaMca—BehkaleaL—LaSm:y———-—-__—

Berkeley., California
PHONE NO.:
BRIEF DESCRIPTION: DOE-2 is a public domain computer program which can be used to explore
the energy behavior of proposed and existing buildings and their associdted heatmg,
, ventilation and air conditioning systems.

FLIASE ATTACE ARY VALIDATIOR OR TESTING BEPDRTS.

TOOL HARDWARE & AVAILABLE FORMS:

T MALE FRAME COMPUTER C “ICRO-COMPUTER - IO EAND CALCULATOR € GRAPHIC OR MANUAL

" O CaRS DECH T DIsC [0 MASKITIC CARD T TEMPLATES, CRARTS, TAELDS

E TAPE — TAPE O L¥5TING O BDDX )

T TIMD SHARTES o LISTING 5 RECALL ONLY MEMORY D DpEvICE

07 LISTIRG - EARD COPY T RECALL ONLY MEMORY = IKTEGRATED CIRCUIT -

INTEGRAZED CIRCUIT TCOMPLETE SECTIONS 1, 2, 6)
{COMPLETT SECTIONS I, 2, 1) (COMPLITE SECTIONS !, 2, 5)
(COMPLETT SECTIONS 1, 2, &)

-
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2. [ SURVEY FORM FOR

' ENERGY DESIGN TOOLS =
by =N & ANALYSIS MODELS 5
5T -
COMMENTS:
DOE 2.1

Solution Technique:

Conduction through envelope based on response factors
Zonal effects based on weighting factors

Daylighting: In experimental version




A-127

USA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
o
.
o
L
w

4 *

INTENDED USE:

Y

INTENDED FOR USE BY:
& ARCEITECT [E ENGINEER D TECHNICLAX B RESLARCH ARALYST
PHASE FOR WEICE DESIGN TOOL .WAS DEVELOPED (1 ONLY):

O PRE-DESIGK [ SITE AKALYSIS [ SCHEMATICS ® DESIGK DEVEL., [ POST-DESIGE SZRV. [ RESZARCE
PEASE(S) FOR WAlCY DESIGH TOOL MAY RE USEFUL (ANY KO.): . i ’ -
@ PRE-DESICH B SITE ARALYSIS D SCHEMATICS ) DESIGK DEVEL. [© POST-DESIGN SERV. @ RESTARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
X HEATING E cooLine - 0 rLicETINRG O DI &l HISCELLANTOUS
2 LOADS & Loans & LoADs ID L0ADS E) FARS
[@ SPALE TEMPS. [ SPACE TEMPS, D re (LX) LEVELS g SOLAR ACTIVE g PUMPS
I HVAD SYSTZMS % HVAC EYSTEMS D SYSTEM DESIGK : SOLAR PASSIVE } MISC, ELECTRICAL
E PASSIVE SOLAR PASSIVE CLNC. L ECONOHICS 05 ECONDMICS [ ELEV, & ISCALATOR
ACTIVE SOLAR B SHADING O DAYLIGHTIRG
SRADING § SYSTIM DESIGN FC (LI LEVELS
. SYSTIM DEZSIGN T LCOROMICS D ARTIFICIAL LTNG.
@ TCoNoMIcs £ UNDIRZROUND LOADS REDUCTION
5 UKDERGROUND. B SLOPED LLATING
LOADS I MASS
[ mASS
INPUT DATA REQUIRED: iy
. DOES NDT  MIKIMUM RECOMMENDED POSSIELE
. ACCOMMODATE  13PUT INPLY INFUT
PRE=DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOSIATED WEATHER DATA B ]
BUILDINS TYPE AND SCHEDULE
OCTUPANTY RATES o}
BUILDING AREA - D
EPLCT TEMPIRATURES : 5] =]
LOZAL ENTRIY COSTS jm) B
6L C EUILDING SHAPE DUL TO SITE RESTRICTIONS o} 8
LDCAL CODEI RISUIREMENTS (VENTIL., INSUL., ETC.) [ 8 J
L1GETING REQUIREMENTE D =
SCHEMATIC DESISN DATA
EVILSIND SURTACE AREAS
GCLAZINS ARIAS & ORIEKTATIONS
20%INC
K508 SHAPES . - .

SEIAATING SCREDVLIS & PROTILIS

ARZEITECTURAL DREICH DEVELOPMINT DATA

aoed Oonoa

DO
i
QMHM CHIKIR B8 FREBEHRENE]

BUILDING MATERIALE & ASSOCIATED DATA (R, o, ¢, LIT.) 2 )
. BT “ASS DATA F Q
iC CTIFTIZIENTE & DAYLISEY TRANSMISSION ) ]
OF SURFACT DATA b a
-

[
o C
=] L

o
i s
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- |  SURVEY FORM FOR
" | ENERGY DESIGN TOOLS.
& ANALYSIS MODELS

=
o
|
Q
e
7

T & VL 2R -
WEATHER DATA:

TEYPERATURE DAIA:

£ BOURLY TAPE B} TYPICAL DAY [0 MONTHELY DATA T ADUAL DATA T MONTELY DEGREE DAYS
O ANNUAL DEGRET DAYS _ [J AVE. MONTELY MIK. AKD MAX., [ AVE. HONTHLY TRMF, O DALY

S0LAR DATA: & BOURLY TAPE [0 TYPICAL DAY PROFILE O MONTELY AVE. DAILY & TOTAL

BOL4AR ORIENS, CALC: [ ANY ORIEK, INCL. SLOPED
O SLOPED FACIRG SOUTM

{J ANY VERT. & HORIZ.
B SURFACE REFLECTANGE

O HORIZ. & 4 CARDINAL DIREC.

DAYLIGHT CaLC: D TYPICAL CLEAR & CLOUDY DAY/MOWTH

D oTaER

O HOUR~RY=HOUR
[0 AXNUAL AVERAGE

D TYPICAL DAY/MONTH

rl

CALCULATION PROCEDURES:

LARGUAGE : FORTRAN D Basic O MACHINE LANGUAGE [J oTiER

USER TYPE: ] IRﬁMIVE D INTERACTIVE GRAFHIC ~ [} PREPARE FILE
NITS OF CALCULATION: B 51 vRITS B ENGLISH

CEECK ALL APPROPRIATE IDKE.S:

i GRAPHS, CHARTS & SIMPLE GALC.
o HAND CALCULATION
B MTE

EEAT TRANSFER: C FIKITE DIFFERENCE [0 RESPONSE FACIOR O STEADY STATE
SOLAR COMP. CALCULATED: [ PIFFUSE/DIRECT/RE~RADIATED ) DIFFLSE/DIRECT D ToTAL
INTEGRATION: D SIMPLE TILER ' O IxpPLICIT £ OTHER
SHADING: B ANY SOLAR OBSTRUCTION O OVERAANG ONLY O RO SHADING
MOVABLE SHADING: E) DAILY & SEABONAL SWITCHING [0 SEASOKAL SWITCHING O HOT CALCULATED
MASS EFFECT IS CALCULATED: T TRANSIENT MEAT FiOM [ TIME CORSTANT FACTORS [0 ASSUME NO MASS AFFECT
ROOM TEMP. BASED OK: O SURFACEZ & AR © AIR ONLY I FOT CALCLLATED
IKSIDE TEMPERATURE: [0 INPCT SCHEDULE XY USER 0O Fixo »¥ TOOL B VARIZD BY ToOL
I~VALUES : E) CHANGE W/WIND SPEED B REMAIN CONSTANT ) MOVAELE INSULATION
IKFILTRATION: £ AIR CHANGE PER HOUR 0 CRACK METHOD B VARIES W/WIKD SPELD
INTIRNAL LOADE mc:.uai:: [ SENSIBIL & LATENT SEPARATE [ SEXS. & LAT. TOTAL {0 SENSIBLE ONLY
VENTILATION: PS¢ SENSIBLE [0 LATENT [ VARIES BY SCHEDULET
) OR COMMAND
DAYLIGHT COEFFICIENTS: D sKY, REFL. & DIRECT [} SKY & REFL. [ sxy ownLy
ZONES PLR RUN: o> 2 Cw=-2s Oz-10 - 01 oy
SYSTEM MODELING: [§ SYSTEM EFFIC. INPUT 0 svsTDM OPTIMIZING () COMPONINT SERSITIVIIY
ECONOMIC ANALYSIS: P9 ANNUAL COST . & SIMPLE PAYBACK ¥ LIFE CYCLE COSTING
QUTPUT:
LOAL DETTRMINANTE: [ COMPOKENT B sosr 38 BUILDING
LUADE OUTPUT EY: ® HouR B pay [3 MONTE B szasos 0 vIas
TIMFIRATURES: £ AlR £ SURFACT [ GRAPEIC PLOT
L usDoEy: (B MONTELY CONSUMPTION ANKUAL CONSUMPTION X3 syeTzM COMPONINTS
\ & © PLAX DEMAKD ARKGAL PLAN SEMARD L ExERy sYSTIMS /
= G caEk - TOTAL BUILDING ONLY
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

pd
©
o
-
L
w

HARDWARE: | :

FOR DESIGN TOOLS REQUIRING A MAiN FRAME COMPUTER

SECTION 2.

ASSIMING USE OF SOFTWARE ON PUBLIC TIMT-SHARING HETWORKS ¢

WaMEE
TERJUGE THEM).

COMPUTER TYPE: & Imx E ooc 0 THIVAC 0O oTHER -
CORE REQUIRED: O > sox Bio- 50K D25-100% O <25k
SUPPDRT: B USER'S GUIDE B DATA MANUAL 0O oTuEr
EQUIPMEXT: 2 crs £ PRINTER 0 TExmRontx D orEr
COSTS:
———
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESERT TIME-SHARING:
FIRST COST: -
IN=0FFICE r.ouinmn: CRT X FRINTER X
SOFTWARE PURCHASE: CA¥D DECX TAPE X LISTING
STPPORT INFORMATION: UsER's cuIpE X DATA MANUAL X OTHER
TIE 10 INPUT AND DEBUG: 3 MAK=DATS HAN~HOURS
RUN COST/TIME:
NP sz.r-ur TINE: 2 MAN-DAYS HAN-HOURS
TYPICAL® RUK TIME: % > 18R (360 M- 30n D3wou-10k Dcion
TYPICAL® CPU TIME: D > 1000 SEC. 0 100 - 1000 Sz¢. £ 5 - 100 sec. O ¢ & see.

"FOR THIE FORM, ASSIME “TYPICAL™ T0 EE A SIKGLE~ZONED 100 SQUARE METER RESIDENCE WITE ALL OUTPUTS CHECKED () Ix

AND CORTACZIS' OF TIME-SHARING SERVICES WHICHK HAVE THIS PROGRAM AVAILABLI (EXACT COSTS CAL BE OFTAIRED

Cybernet User Service

Airflow Science Corporation/RACS Inc
~ Arga Associates '

Babcock and Wilcox

¢

Construction Metallioue-

Boeing Computer Services

Intermountain Technologies, Inc

McDonnell Douglas

N

University of Massachusetts Computing Center

Automation Company

- Minnesota Energy Agency

United Computing Systems, Inc. -

/
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SOLAR R&D

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
Q
fung
&
u
7]

:"
TASK VIl - PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUETASK C - DESIGN METHODS

RETURN TO:

i

GENERAL: ‘

TOOL RAMZ: E¥PS 2 () AVALLASLE THROUGE: _FElectyic Power Research
pevELorm EY: _D. R. Merriam '

~Jnstitute, 3412 Hillview Ave,
Palo Alto, Calif.
Attn:

PHORE RD.:

Arthur D. Little, Inc.
for Electric Power Research Inst.

94303
Gary G. Purcell
(415) 855-2168
Arthur D. Little, Inc.

SUPPORTED BY:

1982 .

e . Feb. R
DATE DEVILOPED: ‘ -
DATE OF 1LAST REVISIOK: Feb. 1982 :

' " sione we.: 1617) BB4-5770 x-5887
srizr prscazrrions  EMPe 2.0 models more common passive solar designs and cenventional
- design residential buildings. Multiple conditioned or unconditioned spaces,
which communicate by conductive and convective transport, can be modeled.
Heat or cooling energy requirements to maintain comfort conditions are

calcutated for unitary, central or combination systems,

System part load performance

PLIASE ATTACE AY VALILATION OR TESTING RZFORTS.

TO00L HARDWARE & AVAILABLE FORMS:

X MeIN

e

TRAME COMPUTER O MICRO~COMPUTER O Aa¥s LALEULATIR D CRAPEIC OR MANUAL

O LARD DEXX C ist T MAGNITIC CARD T TIMPLATIS, CHARTS, TAELES

Ty TaFE O Tarr [0 LTSTING o BOZK.

XTI gHARINS T LISTING O RECALL LY MEMOEY D savice

T¥ LISTING = EARD COPY T BECALL ONLY MOMORY- IRTIGRATIS SIRCIUVIT -

INTEGRATED CIRCUIT fCoMPLITE SECTIONS 1, I, €)
(COMPLETT STITIONS 1, I, 3) (COMPLETE SECTIONS 1, 2, 3)
(COMPLETE SETTIONS 1, 2, 4)
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(=A «;f" - SURVEY FORM FOR
SeeAR RES &1 | ENERGY DESIGN TOOLS

pd
Q
p—
&)
w
2]

G s & ANALYSIS MODELS

Eaadl
COMMENTS:

end duct losses (or gains) are simulated. Through the house or Jndividual

room ventilgtions can be modeled. Slab and/or basement heat transfers with '

the soil are included. The thermal balance method for establishing space thermal . |
loads (including internal radiative coupiings) is used. The user has the choice
of 2 simplified solar gain analysis or of z detziled enalysis of solar heat inputs

to individuzl walls/floors, etc., using solar radiztion scattering matrices. Daylighting
enalysis is carried out. Shading by building structural elements or by detached ,
elements is included. Backup heating/cooling equipment can be controlled by schedule
and/or time of deay thermostats. Room moisture balances (including the potential

for moisture condensstion on cold surfaces) can be simulated. The most common

passive solar desians simulated are detziled solar gain, attached sunspaces,

trombe wall, weter wiil, controlled and natural ventilation, off peak electrical

heat input to massive elements, moveable insulation. A new version of the program,
scheduled Tor completion by Dec. 1982, will include active solar water heating,

dedicated heat pump, weter hegting, and ground coupled heat pump.
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SURVEY FORM FOR )
ENERGY DESIGN TOQOLS
& ANALYSIS MODELS

=
©
b=
O
(LK
2]

INTEINDEID FOR UST BV

D ARCEITIOT X ewsiseex O TEceNicias b5 RESEARCH awaivsT
PEASE FOR WEISE DESION TOOL WaS DEVELOPED {1 ONLY): °
O . PRI-DESISK D) .SITE AMALYSIS [T SCHEMATICS D DESICK DEVEL. [ POST-DESIGK SEAV.  [5 RESEARSE
PEASE{S) FOR WEIGH DESICK TOOL MAY XF DSEFUL (ANY NOW): .
¥ FRE-DEEIGN T SITT AKALYSIS [ SCHEMATICS ¥ DESIGK PEVEL. [T POST-DESIGN SERV. I RESIARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
£ zraTine % coouing 8 rickTNG ’ DFw . B rIsczriaveous
& roaps Ewes - O LOAZS 0 FAXS
T SPaZ TEMPS. Bl FC(LioC LEVELS O SOLAR ACTIVE [ ruwes
E EVAC SYSTEM O svsTsv DESICK D SO_AR PASSTVE § ¥ISC. ELECTRICAL
* PASSIVE CLNG, C ECOKOMICS C rcowomics O ELEV. & Z50AAToR
KADING YLIGETING :
o . O i tevns | next version
s oMICS E ARIIFICIAL LTKG. . -
T UNIIRCROUKD LOADS REDUCTION: -
& SLOPED GLAZING .
£ mass

INPUT DATA REQUIRED: DAEE KOr  MINDMN RSCOMENIDD POSeiArs

ACCOMMOTATE IKPLT INFOT

SOV OAND BITE ANALYSIS DATA

LOCaTION = ASEQIIATIL VT

5.

2 DUVE TC SITE RESTRICTIONS
T8 {VENTIL., INSUL., ETC.)

OuUoonoana
DOO00r g

* poaantoto

000
000G

k{l\[ MR HICY KIFEIss S DUDOERIRED

(& B

TET UATA (E, 2, g, ETL.)

AT TRANEMIEEICH

oo
L1 H)
oo

CH R0
(RIS RN AIm

TI00re)
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. SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
e
[,
Q
L
w

COMMENTS: _

The program is primarily a research tool. It can be used with various levels
of detzil im building/system description. For example, buiiding shading may
' or may not be evaluated. The building can consist of only one space or as |

many &5 ten mutually coupled spaces. Wallg may be "UA" type or have as many
as 10 nodes. }
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ENPS 2.0

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

WEATHER DATA

H HOURLY TAPE O TYPICAL DAY
O ANNUAL DEGREE DAYS

TEHPERATURE DATA: O MONTHLY DATA O ANNUAL DATA

[0 AVE, MONTHLY MIN, AND MAX. [J AVE. MONTHLY TEMP. D baILY

SOLAR DATA: ﬁ HOURLY TAPE [J TYPICAL DAY PROFILE [0 HONTHLY AVE. DAILY & TOTAL

SOLAR ORIENS, CALC: ﬁANY ORIEN. INCL. SLOPED 1 ANY VERT. & HORIZ.

[J SLOPED FACING

}ﬁ\ HOUR-BY-HOUR

DAYLIGHT CALC:
- [ ANKUAL AVERAGE

SOUTH {0 SURFACE REFLECTANGE

O TYPICAL CLEAR & CLOUDY DAY/MONTH
O OTEER

O TYPICAL DAY/MONTH

CALCULATION PROCEDURES:

LANGUAGE s ,E(Fontm O Basic

USER TYPE: [0 INTERACTIVE °

BKITS OF CALCULATION:

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:

0 s1 uRIT

MOVABLE SHADING: K pa
MASS EFFECT IS CALCULATED:
ROOM TEMP. BASED ON:

INSIDE TEMPERATURE:

UrVALUES:
INFILTRATION: (wind &
INTERNAL LOADS INCLUDE:
VEKTILATION:

DAYLIGHT COEFFICIENTS:
ZONES PER RUN: o>
SYSTEM HODELING:

ECONOMIC ANALYSIS:

OQUTPUT:

LOAD DETERMINANTS: 3 COMPONENT

ﬂ HOUR
J. P31

LOADS QUTPUT BY:
TEMPERATURES:

D omer __hourly

K FINITE DIFFERENCE

X TRANSIENT HEAT FLOW

P SURFACE & ATR

JBf INPUT SCHEDULE BY USER

JE cHANGE w/wIND sPEED

[0 AIR CHANGE PER HOUR

D SENSIBLE & LATENT sepaRaTE
B sexsime

X skv, REFL. & DIRECT

E_ SYSTEM EFFIC. INPUT

ANNUAL COST
new version

UEL USE BY: V4, HONTHLY CONSUMPTION
&new ver51onD MONTHLY PEAK DE*MND New VErS[) ANSUAL PEAX DEMAND

O RESPONSE FACTOR [0 STEADY STATE

SOLAR COMP, CALCULATED: M DIFFUSE/DIRECT/RE-RADIATED  [J DIFFUSE/DIRECT O ToTAL
INTEGRATION: O SIMPLE EULER O IMPLICIT ﬁDTHER
SHADING: N ANY SOLAR OBSTRUCTIOR ) OVERHANG ONLY O NO SHADIKG

ILY & SEASONAL SWITCHING [) SEASONAL SWITCHING

D TIME CONSTANT FACTORS
0O AR ooy

O FIXED BY TOOL

[ REMAIN CONSTANT

h CRACK METHOD

[ SENS. & LAT. TOTAL

/h LATENT R COMMAND

¥ natural and/or forced
O SKY & REFL. O sKY oNLY

Oz2-~10
0O SYSTEM OPTIMIZING

{3 NOT CALCULATED

[0 NOT CALCULATED
) VARIED BY TOOL

[J SENSIBLE ONLY

25 Dw-2 O 1 oNY

SIMPLE PAYBACK
new version

L

X zome H surtoiae
B pay 5, MowTH O SEASON -
O SURFACE O GRAPRIC FLOT X comf. temp.

'ﬁ;mmm. CONSUMPTION [J SYSTEM COMPONENTS
JB ENERGY SYSTEMS

O ofeER D TOTAL BUILDING ONLY

SECTION

[J MONTHLY DEGREE DAYS

[l HORIZ. & 4 CARDINAL DIREC.

[0 MACHINE LANGUAGE 3 OTHER O GRAPHS, CRARTS & SIMPLE CALC.
[0 INTERACTIVE CRAPHIC A PREPARE FILE O HAND CALCULATION
s ) fa( ENGLISH £ BOTH

[0 ASSUME NO MASS AFFECT

ﬁ HOVABLE INSULATION
[0 VARIES W/WIND SPEED

[w] VA.RIES BY SCHEDULE

[ COMPONENT SENSITIVITY

LIFE CYCLE COSTING
new version

h YEaR

/
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

secnon)

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTEH

HARDWARE:
comPUTER TYPE: . X Imm D e M oizvac O OTHER i
CORE REQUIRED: }xf> 500k 0 100 - 500 X - O25-100% D¢k
SUPPORT: JB USER's GuIDE D DATA MANUAL . D OTHER
EQUIPMENT: D cxr 01 ERINTER D TEXTRONIX O oTHER
COSTS:
A AL
(o ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
g FIRST cosT:
Al worrice rquipmenT: T PRINTER
T !  soFTWARE PURCHASE: CARD DECK TAPE LISTING
E L_ SUPPORT IKFORMATION: USER'S GUIDE DATA MANUAL OTHER
g TIME TO INPUT AND DEBUG: 1 MAN=DAYS MAN-HOURS
I RUH GOST/TIME: '
INBUT SET-UP TIME: MAN-DAYS HAN-HOURS
TYPICAL* RUN TIME: 0> 1 kxR Ds0M-30K D3owx-10n O<ion
TYPICAL® CPU TIME: D > 1000 SEC. W 100 - 1000 sec. O 5 - 100 sec. O < 5 sc.

for annual analysis
*FOR THIS FORM, ASSUME “TYPICAL™ T0O BE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN
- SECTION 2, . .

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SRARING NETWORKS:

NAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE {EXACT COSTS CAN BE OBTALNED
THROUGH THEM). -

o ' y
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SURVEY FORM FOR |
ENERGY DESIGN TOOLS |
‘& ANALYSIS MODELS

=
e
-
O
w |
w

TASK VI!I ~- PASSIVE AND HYBRID SOLAR  RETURN TO:

LOW ENERGY DWELLING

SUBTASK B -~ MODELLING & SIMULATION
SUBTASK C - DESIGN-METHODS

GENERAL: - » .

TOOL NA=: _SFR] - RES AvaTLABLE Trobey: National Energy Software Cent
“vevewormn my: _ SERI and tarry Palmiter _Argonne National Laboratory -

Terry Wheeling =~ | . Arggnne, IL 60439

Ecotope Group ‘

2238 East Madison PHONE NO.:

Seattle, HA 98112 suPPoRTED BY: Ecotope Group
BATE DEVELOPED: _Apgust, 1981 2238 East Madison
DATE OF LasT REvIstom: Auqust, 1981 " Seattle, WA 98112

| FHONE NO.:

BRIEF DESCRIPTION: SERT-RES 5 a general purpose thermal analysis computer program for

residential buildings.

FLEASE ASTACH AKY VALLIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

o4 HAIN TRAME COMPUTER O M1CRO-COMPUTER . [ RAND CALCULATOR ) [ 7GRAPHIC OR MANUAL
™ OCARD DEGH = bisc O KAGRETIC CARD 0 TEMPLATES, CRARTS, TALLES
¥ TaRE o TAPE ’ T L7STIRG o BOOK
T OTIMD O SBARING O LIETIRG . RECALL ONiY EEMORY . [ bEVICLE
1% LISTING = HAKD COPY T RECALL ONLY MEMORY - 1KTECRATID TIRCUIT. .
INTEGRATED CIRCUIT (QOMPLETT SECTIONS 1, 2, €)
{COMFLTTE SECTIONS 1, 2, 3) (COMPLETE SECTIORS !, 2, 5D

(COMPLETE SECTIONS 1, 2, &)

Er

. - '/
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SERIRES | USA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=2
=)
-
&
W
w

INTENDED USE:

.

INTEZRDED FOR DISE EY:

B ARCEITECT [ ENGINEZR D TECHNICLAR B RESEARCH AKALYST
PHAST FOR WHICHE DISIGN TOUL WAS DEVELOFED (1 ONLY):
{3 PRE-DESIGN O SITE ANALYSIS O SCHEMATICS ® DESIGK DEVEL. [S POST-DESIGN SERV, D RESTARCE
PHAST(S) FOR WRICH DESIGE TOOL MAY AT USEFUL (ANY NO.): ; ) o
¥ PRE-DESIGK R SITS ANALYSIS B SCHEMATICS M .DESIGK DEVEL. [X POST-DESIGN SERV, Bl RESEARCH
MAJOR. & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
K BTATING B coorine D LickTine 0O om El H1sceLianzous
T Loaps X 10ADS 0 LoADS LOADS X FAKRS
£ SPALE TEMPS. SPACE TEMPS. D FC{L1) LEVELS SOLAR ACTIVE 5 Pumps
& BVAD SYSTEMS & EVAC SYSTEHS [J SYSTEM DESIGK [ SOLAR PASSIVE D risc. ELECTRICAL
X PASSIVE S0LAR ¥ PASSIVE CLNG. C ECONDMICS D Econonics . D ELEV. & ESCALATOR
= ASTIVE SOLAR & SHADING ] DAYLIGHTING
8 SHATING O SYSTE: DESICH re (L1 LEVELS
[ SYSTEM DESIGNH O tconoMIiCs . O ARTIFICIAL LING.
[ ECONOMICS [E TKDIRGROUKD LOADS  REDUCTION
¥ UNDERCROUND, & SLOPED GLAZING :
LOADS I5 MASS
& MasS
INPUT DATA REQUIRED: e
. DOES K07 MIKIMUM RECOMMENDED POSSIEE

ACCOMMODATE  INPUT IKPCT 1KPCT
PRE-DES1GY AND SITE ANALYSIS DATA -

LOCATION = ASSOLIASED WEATHER DATA
BUILDING TYPZ AND SCHEDULE
OCCLrA.\”'V RATES

ORCE3

5‘-.).?" UE TO SITE RES"RIC'IONS
'R..““"S {VERTIL., INSUL., ETC.)

LMENTS

HOC®a0!
oUooono0na
DoNOo00Go

SCﬁE."‘.ﬁ.'.‘IC DESISN DATA

(-]
i
ra
1
3]

o]
rd
(3]
v
e
-

oy
»
[4]
™
m

0o0DOoa

" DFIFATING SCHEDULES & PROFILES
ARCEITECTURAL DESION DEVELOPMINT DATA

iR
0oco
ooa

HEHRRO0
aooonco

Qoo
Q]UUE‘IEI MR BOHER CRRO™B0CR
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(EA

SOLAR R&D

SURVEY FORM FOR

ENERGY DESIGN TOOLS.

& ANALYSIS

MODELS

CALCULATION PROCEDURES:

LANSUAGE : £ FORTRAN
OSER TYPE:
UKITS OF CALCULATION:

& INTERACTIVE

CHECK ALL APPROFRIATE BOXES:
RIAT TRANSFER:
SOLAR COMP. CALCULATED:
::m:cunonf
SHADING:
MOVABLE SHADING:
MASS EFFECT 15 CALCULATED:

——p

ROOY, TZ*FP. BASED OK:
IXSIIE TEIMPIRATURE:
T=VALTES:

IKFILTRATION:

INTIRKAL LDADS I.‘iC‘...‘JDlE:

NERTILATION:

DAYLIGHT COEFTICIENTS:
ZONES PER RUN:
SYSTIY MODELING:

ECONOMIT ANALYSIS:

OQUTPUT:

LOAL DETIRMINANTE:

H

vez

FLTo

Nnoo «u &

O BasicC

8 51 UNITS

{5 INTERACTIVE GRAPEIC ~

R FIRITE DIFFERENCE
[ DIFFUSE/DIRECI/RE-RADIATED
I SIMFLE EULER
[0 AMNY SOLAR OBSTRUCTION
f% DAILY & SEASONAL S<ITGCHING
X TRANSIENT MEAT FLOW
[D SURFACE & ATR
(® 1KPUT SCHEDVLE ¥Y USER
[ CRANGE W/WIND SPEED
B AIR CEANGZ PER ROOR
B SENSIBLE & LATENT SEPARAIE
B SENSIELE
O} SK¥, REFL. & DIRECT
o> 010 - 25
O SYSTEM EFFIC. INPUT
O ANKGAL CoS5% -
[ =O0NE
& Day
X SLRFAC
O asua
O ANNUAL
O OTHEIR

[ HACHINE LANGUAGE [] OTHEZR

£
D PREPARL FILE

& EZNGLISH

3 RESPORSE FACTOR
B DIFFUSE/DIRECT

{3 IMPLICIT

X OVERHANG DNLY

) SEASONAL SWITCHING
]
AIR ONLY

FIXED F¥ TOOL
REMAIN CONSTART
CRACK METHOD
SEXS,

4 LAT, TUTAL

LATERT

0 g 00ROH

SKY & REFL.
®2-10
SYSTEM OPTIHIZING

oo

SIMPLE PAYBACK

B BUILDING
T MONTH
O GRAPHIZ PLOT

CONSUMPTION
PEAX DEMAKD

TIME CORSTART FACTORS

‘D TITAL BULLDING

<
e
e
&
L
w

g R t S
:?1 T4 N ‘
L - R
TEMFERATURE DATA: & HOURLY TAPE T TYPICAL DAY [O MONTHLY DATA ) ANNUAL DATA 0 BOKTHLY DEGREZ DaYs
[0 ANNUAL DEGREE DAYS _ [0 AVE. MONTELY MIK. AKD MAX. [ AVE. MONTHLY TEMP, O DALY
SOLAR DATA: [ BOURLY TAPE O TYPICAL DAY PROFILE [0 MONTHLY AVE. DAILY & TOTAL
SOLAR ORIENS. CALC: [¥ ANY ORIEN. INCL. SLOPED D ANY VERT. & HORIZ. 5 HORIZ. & & CARDINAL DIREC.
[ SLOPED FACIKG SOUTH [} SURFACE REFLECTANCE
DAYLIGHT CALC: D HOUR~-SY-ROUR O TYPICAL CLEAR & CLOUDY DAY/HONTH I TYPICAL DAY/MONTR
[0 ANNUAL AVERAGE O OTEER |-

GRAFHS, CHARTS & SIMPLE CalC.
0 HARD CALCULATION
B »0TH

O STEADY STATE

B T0TAL

O OTEER

HO SRADING

NOT CALCULATED
ASSLME ND MASS AFFECT
NOT CALCULATED
VARIZD BY TOOL
MOVAELY INSULATION

A009D0D

VARIES W/WIKD SPEED
SENSIELE ONLY

VARIES BY SCHEIDULE
OR COMMARD

SKY ONLY
<Ol oomy
COMPONENT SIRSITIVITY

0O B8R

oo

LIFE CYCLE COSTING

YEnR

& SEASON

[ syeTEM COMPONENTS

HER




A-139

USA

' SURVEY FORM FOR -
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

=
O
-
&)
L
w

FOR DESIGN TOOLS REQUIRING A MAEN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: B I E ¢ B URIVAL B omer Generally ANSI standard -
CORE REQUIRED: o> so0x D100~ 500K B 25- 100K o<k code
SUPPORT: K USER'S GUIDE D DATA MANUAL D OTHER
EQUIPMENT: ‘ B o - 3 NI D TEXTRONIX O oTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE_ON PRESENT TIME-SHARING:
FIRST COST: -
IN-OFFICE EQUIPMENT: oxT % PRISTER M _
SOFTHARE PURCHASE: CARD DECK TAPE X LISTING
SUPPORT INFORMATION: USER'S CUIDE X DATA HANUAL OTHER
TIME TO INPLT AND DEMUG: 5 MAN-DAYS HAN-HOURS
RUK COST/TIME: ;
INPUT SET-UP TIME: 2 HAW-DAYS MAN-HOUES
TYFICAL® RUK TIME: ® > ! ER. DO N~ 30N Daox-10K O<1en
TYPICAL® CPU TIME:  [J > 1000 SEC. O 106 - 1000 SEC. X 5 - 100 SEC. 0 < 5 sEC.

"FO)';. THEIS FORM, ASSUME “TYPICAL"™ TO EE A SIKGLE-ZONED 100 SQUARE METER RESIDERCE WITH ALL OUTPUTS CHECKED (/) IK
SECTION 2.

ASSTMIRG USE OF SOFTWARE OK PUELIC TIME-SHARING NETWORKS:

FAMDS AND CONTACTS  OF TIME-SHARING SERVICES WRICH RAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN EL OBTAINED
THROUCE TEZM).

o )
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~JRNSYS 111

S.A

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SUBTASK C - DESIGN METHODS

1

CENERAL:

TOOL Kav=: TRNSYS 11,1

TASK VIII - PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING -
SUBTASK B --MODELLING & SIMULATION

DEvILOorED eY:  University of Wisconsin

Solar Enerqy Léboratory

1500 Joknson Drive

Madison. Wisconsin 53706

ATZ DEVELOFEID:

3/75

(&)

DATE OF LAST REvision: 4/81

SRIELT

ZECAIFIION:

TRNSYS is a_modular system simulation program.

RETURN TO:

AVAILAELE THROUGH:

=
©
funt
Q
3
w

Solar Energy Laboratory

raoNz Ko.: (608) 263-1586

SUFPORTED BY:

Solar Fnerov lLaboratorv

J.E. 2raun

— -

PHONE Ko.: _(G08) 263-1559

It recoanizes a svstem

description language in which the user specifies which components constitute the

sysiem and the manner in which they are connacted

The TRNSYS library includes

many of the active and passive components commonly found in <nlar 2nproy. systems.

PLIASE ASTACE ARY VALIDATIOK OR TESTIKG REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B iR FRAME QUYPUTEIR - O MIGRO~COMPUTEZR
T LuFD DEm O bpisc
& TarE O zarE
B TIME SHARING D LISTING
B OLISTING = A0 COPY C

{C

3]
MY

FLETE SLITIOKS 1, 2, )

o

FECALL ONLY MZMORY~
INTIGRATED CIRCUIT

[ EARD CALCULATOR

O MAGHITIC CARD O
D L7s7iNG ]
C RECALL GNLY Moy (m}

INTEGRATED NIRCVUIT

TEMPLATES,

300K
DEVICE

O CRAPRIC OF MaNLAL

CRARTS, TAILZ

TCOMPIITE SECTIONS 1, 2, 8)

(CoMPLEITL SICIIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, &)

[
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USA

SURVEY FORM FOR
&7 | ENERGY DESIGN TOOLS

z
o
b=
&
o
)

ned photovoltaic/thermal systems.

L/ e .
Ly sSE - & ANALYSIS MODELS
TUEEFAY T -
I' ;f ’
COMMENTS:
The present version of TRNSYS is supplied with the following standard component
models: . ‘
Data Reader ‘Heat Pump s
Solar Radiation Data Prpcessor - Absorption Air Conditioner
. Shading Algorithm Buxiliary Heater . ‘
Flat Plate Collector liquid Collector - Storage Subsystem
CPC Collector Air Collector - Storage Subsystem
Mass Wall ' . " Domestic Hot Water Subsystem
Direct Gain Hindow Energy/(degree-Hour) Space Heating or Cooling
Pipe And Duct Loas
Pump/Fan - Wall
Flow Civertor/Mixing Valve/Tee Piece Roof and Attic Transfer Function Model.
Controller With Hysteresis ) Room and Basement —
Three~Stage Thermostat Cyclic Time-Dependent Function Generator
Microprocessor Controlier .. Algebrgdic Operations Unit
Relief Valve Quantity Intergrator
Heat Exchanger Printer Usin
Storage Tank Plotter : Lineg
Rock Bed Time and Frequency Distribution Plotter Piott
. N ! iott:
- ‘ Simulation Summarizer
Lifecycle Ecomonmic Analysis
In addition to the standard components listed abdve, TRNSYS 11.1 also contains a 1ib-
rary of user-contributed components, These components are supported by the contributors

Prsesntly, this Tibrary contains models for photovoltaic and
They are:

PV/Thermal Collector
Storage Battery
Regulator Inverter
Electrical Subsystem

Thgse sg?routines were developed by Professor Don Evans of Arizona State University ((602)
965-3291}.

The TRNSYS Manual is a 650 page document explaining the construction of the TRNSYS -
program and its use. The manual presents the concepts centra! to the TRNSYS approach to
system simulation, as well as general and mathematical descriptions of each compcnent
model. Methods for formulating component models and preparing input data for system sim-
ulation are given. There are also a variety of example problems covering water heating,
active or passive space heating, space cooling and building load generating simulations.

\

/
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TRHSYS 11.1
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SOLAR R&aD

SURVEY FORM FOR
ENERGY DESIGN TOOLS

SECTION

w
Be] = !
Le & ANALYSIS MODELS
7 --:5:'“.-61? *{3 e
- PR -
."g‘\f :
INTENDED USE:
IRTERSEZD FOR USL EY: ’
O ARZEITECT B ENSINEER O TECERIcIaR 1 RESEARCE ANALYST .
PHASE FOR WEILE DESIGN TOOL WAS DEVELOPED () ONLY):

b PRE-LEISIGR D sizs 0O SCHEMATICS

¥HASE(5) FOR WRICH DESIGK TOCL MAY BE USEFUL (ANY RO.):

ANALYEILS o D:".SIGN,DE‘-"T.".. T PRST-DLSIGR SERV. B EESTARCE

E RISTARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

M| FRE-DEISIGK W SITE ANALYSIS O SCHIMATICS B DESIGK DEVEL. B POST-DESIGK EZRV.

O HTATING & CcoDLING . O LIGETIKG DRW MISCILLANTOUS
B LOADS & LOADS D LDadS E 10408 B FANS .
B sFACE TEMPS. B SPAE TEMPS. 5 Fc{lioD LEVELS SOLAR ACTIVE © FuMPS
EVAC SYSTEMS 1 BVAC SYSTEMS D sYSTE DELICK D SOLAR PASSIVE [0 M188. ELECTRICAL
B FASSIVI B0LAR B PASSIVE C1L%G. I ECOROMICS & ECONONICS O EiTV. & ISCALATOR
B . B SHADING [ DaYLIGETING :
=3 B SYSTEY DESIGH - oLt LEvELS
B B ICOROHICS : D ARTIFICIAL LTNG.
nc: C UKDIRCROUNYD LOADS © KEDUCTION
G B SLOPID GLAZING .
B wuss
-3
| . . TOTLL
INPUT DATA REQUIRED: DOES NOT  MIKIMIM RECOMMENDID POEE)
- : ACCOMMODATE  INPLT INFLT 1
FRE-DESIGN AND SITE ANALYSIS DATA
LOCATION - ASSOCIATED WEATEER DATA B jm] o
s;::.::)-; TYPZ AND SCHEDULE
: RATES ] E
) 0 jm| } -
RATURES o} o ] =
GY CO5TS i 8 5 L
LDIKC SEAFT DU TO SITE RESTRICTIONS o ] B
L07is CoDE REGCIREVENTS (VENTIL., INSUL., ETC.) ) D g
LICHTING REQUIAZMINTS 4 D v L
SCRIMATIC DESICH DATA .
BUILDING SURFACE AREAS
GLAZINS ARIAS & GRIINTATIONS %
ZONING =
FBON SHAPES ] i~
OFEFATING SCEIDUTES & FROTILES D = :
ARCHITITTURAL DIEISY DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED BaTA (R, o, £, EIC.) ] o % -]
CILIING MAST DaATA P o - B -
SEADING CFEFFICIENTS & DAYLIGHT TRANSMISSION : D L [;
I%TIRIOR SUEFACT DATA u G Q
ENZINZZRING BEEIGK DIVELOTMENT DATA
LIEIGN B o] c 41
¥ CONTROL 0 D B 7]
7D DISIGK [ 0 oo
I CONTROL E G ] g
Tex o c ¢
LICETING SYSTEw CONTRSL ] ] (] _D/
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ATH_R DATA:

UB?

ZRATURE DATA:

SOLAR DATA:

S0LAR ORIENS,

CalC:

¢ DAYLIGHT CaLC:

og po m Oom

BIOURLY
ANKUAL

TAPE O TTPICAL DAY
DIGREE DAYS
BOURLY ZAPE
ANY ORIEN. INCL. SLOPED
SLOPED FACINS'SOLTH

HOUR~EY-HOUR

ANKUAL AVERAGE 0 oTHER

D, TYPIcAL DaY FROFILE

D TyrIca- CLEAR & C‘..OL‘D" DAY /HMORTR

O ™ONTHLY DATA D amp

£ AVE. MOKTIDY MIK. A0 WA, ) AVE. MOKTILY TIuF,

O MOKT

D AXNY VIRT. & HORIZ.
D SURFACE PS"'LEEA.NCE

CALCULATION PROCEDURES

LARGUAGE :
USER TVPE:

B F_DR’.‘M
O INTZRACTIVE

jw] BASIE

D MACEINZ LANGUAGE [J OTIZR
D INTERACTIVE GRAPHIC

B PREPARE FILE

o

AL DATA 5 MONTHLY DEGRID

O patry
ELY AVE. DAILY & TOTAL

D BORIZ. & &4 CARPINAL DIREC.

PICAL  DAY/MINTRE

-

[ GRAPRE, CEARTS & SIMPLE CaLC.

D RAND CATCULATION

DAYE

T —— e b b

UKITS OF CALCULATION: 0 sz ux11s T wsLIsH B BOTH
CEZICN ALl APPROFPRIATE BOXES:
EZAT TRANSTIR: @ FIKITE DLFFERENCE B RESFONSE FACTOR B STEADY £iaTE
SOLAR COMP. CALCULATED: B DIFFUSI/DIRECI/RI-RADIATED B DIFF afUSE/DIRECT 8 ToTAL
INTEGRATION: [0 sivPLE uLeR o IMPLICIT €& OIHER
SHADING: 0 ANY SDLAR OESTRUCTION I OVERRANS . OIGY D ND SKADING
MDVAZLE EEADING: , K DAILY & SEASONAL sz:rrt:’x-:;n:: m| ng\m ggﬁ%}igh% O BOT CALCULATED
MAES EFFECT 1S CALCULATED: B TRANSIENT EZTAT FLON [ 7IMZ CONSTANT FACTORS [ ASSUME KO MaSS ATFECT
RODY. TEMP. BASTD OXN; D SURFACE & ATR B AIR ONLY O NOT CALCULATED
INSIDE TIMEIFATURE: [J IKFUT SCHEDULE EY DISER O FIXED ®Y TOOL B VARID BY TOOL
U-VALUES: " P CRANGE W/WIND SPEID D REMAIX CONSTANT B MOVASLE INSULATION
INFILTRATION: K AIR CEANGE PER RODR 0O TRACK METHOD [D VARIES W/WIND SPEZD
INTIRKAL LDADS :_wc:,ua.‘.‘: @ SENSIELE & LATENT SEPARATE [ SENS. & LAT. TOT. D SENSIELE ONLY
VERTILATION: ¥ SENSTELE B LATTRT £ VARIZE BY SCHEBDTLE
OR C0aND
DAYLIGHET COETFICIENTS: D SKXY, REFL. & DIRECT {0 SKY ¢ REFL. O sy oonny
ZO%IS PER Rt:x: B >- 25 0O =25 Ci=-10 . 0Oy oxuy
SYETI™ Hs:z--‘w [} sYSTEM EFFIC. INPUT D cysTod DPTIMIZING [3 COMPONERT SENSITIVITY
ECONDMIL ANALYVEILS: O avoaLl cosT {0 SIMPLE PAYEACK £ LIFE CYCLE COETING
QUTPUTY
LUAT TITIPMINANTS: B COMPONENT B o B svilDing
LOADE OUTRUT EY B HOuE F bay B MONTH B STasON 8 vz
TIMFERATURES B AR O suRFacz R GRAPHIC PLOT
\ FUTL USE EY¥: 0 = s..r-:=::or. B ANNUAL CONEUMPTION £ sysTEw COMPONENTS
B LAY, DEMAND [0 AXNUAL PERN STRAMD G EXIAGY SYSTEMS
S ’ B CTHER C ToTal BULLRIKG ONLY /
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COMMENTS:

TRNSYS is highly flexible in terms of the systems it models, the level of
detail of the analysis and the outputs of the simulation. Many components may
operate in any of several modes, offering several degree of model complexity.
Also, the capabilities of several component “routines may overlap, Building loads,
for -example, may be calculated using the simple "degree-day" (or in this case
"degree-hour") load model. When more exact determination of the dynamics of a
particular building is desired, the transfer function "walls", "roof", and "rooms"
can be assembied to model virtually any structure. Alternatively, TRNSYS can
accept hourly loads generated by even more sophisticated load programs.

Althougl TRNSYS can handle several zones, it does not conveniently model
natural convection between zones.
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HARDWARE: . -

SUPPORT LKFOFRMATION:

TYTICALT CPU TIMI: D > 1000 s=C.

BECTION 2.

ASSUMING US: CF SOFTWARE OK FUELIC TISE-SKARING NETWORKS:

TEAOUSE THIM).

Control Data Corp.

Bg!g.tr_\f_} Computer Serviceg
Mchuto

Compuisr Sharing Servirae

\

USER'S GUIDE Inc, w/tape DATA MANUAL ‘

B 100 =~ 1000 SEC.

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

COMPUTER TYPE: ® ImM ‘R o B UKIvAC "B omsr
CORE REQUIFED: 0> soox D 100 - 500 X % 25 - 100 & D<K
SUPPORT: B USER'S GUIDE O DATA BOWA D oTuER
EQUIPHENT: % CRT @ PRINTER ) TEXTRONIX O omEmR
COSTS:
ASSUVING PURCEASE OF SOFTVARE FOR UST X PRESDNT TIME-SHARING:
FIRST COST: o
IN-OFFICE EQUIPHENT: ‘et minzf‘“
SOTTWART PURCHASE: CARD DECK TAFE _5800.00 r1sTIsG _ Inc,

CTHER

MAK=BOLRS

TN TO OINPLIT AN DEBUG: 1 KAK~DAYS
RUN COST/TIME: " . ~
IxPT sEz-vF TivE: HAN-DAYS 2-4 HAF-HOURS
TYPICAL® RUN T1ME: O > 1 ER. CeoM=-30K B 20M-10K D<C1oN.

05~ 100 $:C. O <5 szc.

*FOR THIS FORM, ASSIME “TYPICAL™ 70 Ef A SINSLE-ZONTD 100 SQUARE METER RESIDERCE WITE AL OUTPUTS CHECKED (/) IX

NAMZS AND CONTACTS OF TIMI-SRARING SERVICES W2ILH MAVE TEIS FROGRAM AVAILAELE (EXACT COSTS CAN EE OBTALIED

Jay Fang (Minnesota)

George Vap Fyphs (Washinoton)

Mr, Dwidark {Missouri)

Thomas Rallens (Coloradn}

[RueT R ——
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COMMENTS:

TRNSYS is written in standard AKSI FORTRAN. The program has been run
on a wide variety of machines with very 1ittle or no modification. HNo
serious problem should be anticipated 1n setting up the program, provided
core space requirements are met, - .
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=\

SECTION

TASK VIII - PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING |

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL: : '

TOOL NAME:

Joe Clarke

. mance (ESP)
DEVELOPED BY:

Environmental Systems Perfor- AVAILABLE THROUGH:

RETURN TO:

Richard Rittelmann

Burt Hill Kosar Rittelmann
Assoc,

400 Morgan Center

Butler PA 16001

uUsa

Joe Clarke

ABACUS

University of Strathelyde .

_Dept. of Architecture, 131.
Rotten Row - Glasgow G40NG

pate peveLopep: 1977

PHORE KO, :

041-552-4400 Ext. 3021

SUPFORTED BY:

ABACUS

DATE OF LAST REVISION: September 1983

PHONE NO.:

BRIEF RPESCRIPTION:

041 552 4400 Ext. 3021

ESP is a large finite-difference basad .pProgram running on

a mainframe or mini computer providinga detailed s:n.mulat:.on of

hourly heat flows in a multizone construction.

PLEASE ATTACH AKY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B MAIN FRAME COMPUTER

O HIRO-COMPUTER

0 CARD DECKX O pisc 3 MAGNETIC CARD O TEMPLATES, CHARTS, TABLES
B TaPE - O TAPE O LISTING 0 BooK

O TIME SHARING O LISTIRG {0 RECALL OKLY MEMORY . [ DEVICE

[ LISTING ~ HARD CO#Y [ RECALL ONLY MEMORY-- IRTEGRATED CIRCULT : i -

IRTEGRATED CIRCUIT
(COMPLETE SECTIONS 1,2, 3)

(COMPLETE SECTIONS 1, 2, 4)

O HAND CALCULATOR

(COMPLETE SECTIONS 1, 2, 5}

D CRAPHIC OR™ MANUAL

{COMPLETE SECTIONS 1, 2, 6)

_/
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.
INTENDED FOR USE BY:
B ARCHITECT 8 ENGINEER ) TECHNICIAN B RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):
O PRE-DESIGH O SITE ANALYSIS O SCHEMATICS [} DESIGN DEVEL. [J POST-DESIGN SERV. B RESEARCH
PHASE(S) FOR WHICH DESIGK TOOL MAY BE USEFUL (ANY NO.): -
B PRE-DESICN B SITE ANALYSIS B SCHEMATICS & DESIGN DEVEL. B POST-DESICN SERV. B RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING 28 cooLiNG | LIcHTING e B [ MISCELLANEOUS
B Loans LOADS K L0ADS B LoABS O raxs
K SPACE TEMPS. SPACE TEMPS. D Fc (L) LEVELS O SOLAR ACTIVE O Pumps
HVAC SYSTEHS HVAC SYSTEMS [ SYSTEM DESIGK [0 SOLAR PASSIVE 0 MI5C. ELECTRICAL
PASSIVE SOLAR PASSIVE CLNG. DO ECONOMICS O EcoxoMICS [J ELEV. & ESCALATOR
[0 ACTIVE SOLAR ® SHADING O DAYLIGHTING
B SHADING [3 SYSTEM DESIGN FC (LUX) LEVELS
O SYSTEM DESIGN 0 ECONOMICS 0 ARTIFICIAL LING.
{0 ECONOMICS ) UNDERGROUND LOADS REDUCTION
O UNDERGROUND B SLOPED GLAZING
LOADS [T
B HASS '
INPUT DATA REQUIRED: GoTaL
. . DOES NOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPLT
PRE-DESICN AND SITE ANALYSIS DATA
LOCATION — ASSOCIATED WEATHER DATA E m) ]
BUILDING TYPE AND SCHEDULE [}
OCCUPANCY RATES : E B
BUILDING AREA 74 [m] 0
SPACE TEMPERATURES D 8 0 [}
LOCAL EXERGY COSTS B 8 8
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS B ]D:'
LOCAL CODE REQUIREMEXTS (VENTIL., INSUL., ETC.) B a ]
LIGHTING REQUIREMENTS 7] ] a (]
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS : R
GLAZING AREAS & ORIENTATIONS ﬁ E -]
ZONING .
ROOM SHAPES 8 ja]
DPERATING SCHEDULES & PROFILES D :
ARCHITECTURAL DESIGN DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, a, £, ETC.) u] : 8 , B
BUILDING MASS DATA B ju] =]
SHADING CFEFFICIENTS & DAYLIGHT TRANSMISSION B ] ]
INTERIOR SURFACE DATA a 8
ERGINEERING DESIGN DEVELOPMENT DATA
MECHANICAL SYSTEM DESIGH ® o 0 o
HMECHANICAL SYSTEH CONTROL =® [m] [m] (@]
ELECTRICAL $YSTEM DESIGN (] =} B &
ELECTRICAL SYSTEM CONTROL E (] g B
D O
0 m} m]

LIGHTING SYSTEM DESICH
LIGHTING SYSTEM CONTROL
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<
Q
e
O
oW
2]

w0l [ F Y .
TEMPERATURE DATA: B HOURLY TAPE O TYPICAL DAY [J MONTHLY DATA O ANNUAL DATA {J HMONTHLY DEGREE DAYS
O ANNUAL DEGREE DAYS [J AVE. HONTHLY MIN, AND MAX. D AYE. MOKTHLY TEMP. O bally

SOLAR DATA: E HOURLY TAPE [J TYPICAL DAY PROFILE ] MONTHLY AVE. DAILY & TOTAL
SOLAR ORIENS. CALC: [ ANY ORIEN. INCL. SLOPED [ ANY VERT. & HORIZ. O HORIZ. & & CARDIMAL DIREC.
[J SLOPED FACING SQUTH % SURFACE REFLECTANCE

DAYLIGHT CALC: " [J HOUR-BY-HOUR O TYPICAL CLEAR & CLOUDY DAY/MOKTH . O TYPICAL DAY/MONTH
D ANKUAL AVERAGE O OTHER - X

CALCULATION PROCEDURES:

LANGUAGE:  J§ FORTRAN  [J BASIC D mAcHINE LanGUaGE @ oTiER RATFOR [ GraPus, CRARTS & SIMPLE Carc,

USER TYPE: B INTERACTIVE & IKTERACTIVE GRAPHIC [0 PREPARE FILE [ HAND CALCULATIOR
UNITS OF CALCULATION: ®| s USITS - ) ENGLISH O BoTH
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: @ FIKITE DIFFERENCE ] RESPONSE FACTOR ‘ O STEADY STATE
SOLAR COMP. CALCULATED: MR DIFFUSE/DIRECT/RE-RADIATED {3 DIFFUSE/DIRECT O ToTAL
INTEGRATION: ] SIMPLE EULER O IMPLICIT K OTHER
SHADING: I ANY SOLAR OBSTRUCTION [0 OVERHARG ONLY [0 No SHADIKG
MOVABLE SHADING! I DAILY & SEASONAL SWITCHING [ SEASONAL s.wucamc [J NOT CALCULATED
MASS EFFECT IS CALCULATED: B TRANSIENT HEAT FLOW O TIME CONSTANT FACTORS [0 ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: I SURFACE § AIR [J AIR ONLY . [J NOT CALCULATED
INSIDE TEMPERATURE: B IKPUT SCHEDULE BY USER ] FIX®D BY TOOL {3 VARIED BY TOOL
U=VALUES : I CHANGE W/WIND SPEED O REMAIN CONSTANT D@ MOVABLE INSULATION
IKFILTRATION: [ AIR CHANGE PER HOUR B CRACK METHOD & VARIES W/WIKD SPEED
INTERNAL LOADS mcx.un.r,: [J SENSIBLE & LATENT SEPARATE  [J SENS. & LAT. TOTAL (B SENSIBLE ONLY
VENTILATION: [ SENSIBLE [0 LATENT [l VARIES BY SCHEDULE
: OR COMMAND
DAYLIGHT COEFFICIENTS: D sKY, REFL. & BIRECT [ skY & REFL. 0 sky oNLy
ZOKES PER RUN: 0> 25 D=2 mez-1i0 D1 oy
SYSTEM MODELING: B SYSTEM EFFIC. INPUT 1 sYSTEM OPTIMIZING O COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: [0 ANNUAL €OST (O SIMPLE PAYBACK D LIFE CYCLE COSTING
OUTPUT:
—_—
LOAD DETERMINANTS:  [J COMPONENT Q) zokE [0 BUILDING
LOADS QUTPUT BY: & HOUR 3 pay [l HONTH B SEASON B YEaR
TEYPERATURES: ® AR B SURFACE O CRAPHIC PLOT '

D HONTHLY PEAK DEMAND [0 ANNUAL PEAK DEMAND [0 EXERGY SYSTEMS

FUEL USE BY: T MONTHLY CONSUMPTION [ ANNUAL CONSUMPTION [J SYSTEM COMPONENTS
\ D OTHER 01 oTHER D TOTAL BUILDING ONLY
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COMMENTS:

Finite difference integration method: Crank-Nicolson.

The choice of output pericd is under control of the user.
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- SURVEY FORM FOR
ENERGY DESIGN TOOLS
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'SECTION“/

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

-

DEC 10, DEC 20,

HARDWARE: . HP3000, Honeywell
M . ) . 6060, SEL, Burroughs
COMPUTER TYPE: 0 isM O coc B UNIVAC ® otier VAX780, PRIMESS50,
: UNIVACLLle8

CORE REQUIRED: O > 500K P& 100 - 500 K D25 - 100 K 0 <25 K
SUPPORT: B USER'S GUIDE [0 DATA MANUAL [0 OTHER
EQUIPMENT: B CRT 3 PRINTER D TEXTRORIX O OTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE OM FRESENT TLME-SRARING:
FIRST COST:

IN~OFFICE EQUIPMENT: gt £ 3000 PRINTER

SOFTWARE PURCHASE: CARD DECK e £ 1000 LISTING

SUPPORT INFORMATION: user's Guipe Free DATA HANUAL OTHER

TIiM¥E TO INPUT AND DEBUG: MAN=DAYS MAN-BQURS See comments

RUN COST/TIME:

IKPUT SET-UP TIME: MAN-DAYS 2 HAN-HOURS
TYPICAL* RUN TIHE: 0 >1HR O6e0M=-30H B30~ 10n O<ioN
TYPICAL* CPU TIME: O > 1000 SEC. M| 100 - 1000 sEC. 0O 5 - 100 sEc. O < 5 sEC.

*FOR THIS FORM, ASSUME “TYPICAL™ TO BE A SINGLE-ZONED 100 SGUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED () IR
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

HAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROCRAM AVAILABLE (EXACT COSTS CAN BE OGBTAINED
THROUGH THEM).

N | | Y,
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Z
o
[
&)
w
w

COMMENTS:

Cost of source code: £ 1000 for Educationel or Research_Applicétion

£ 10000 for commercial Application
Time to input and debug:
For machine identical to one on which code already implemented.lb dayé
For machine similar to one on which code already implemented 30 days.’
For new machine with no existing graphic¢s féci;ities 120 days.

Run costtime:
Single-user machine 7 month heating season assumed.
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Prof. Dr. Karl Gertis
University of Essen
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Mr. F. Butera
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Department of the Environment
Garston, Hertfordshire

Mr., R. Judkoff

Solar Energy Research Institute
1617 Cole Boulevard

Golden, CO 80401




