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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
Economic Cooperation and Development (OECD). Twenty-one
countries are presently members, with the Commission of the
European Communities also participating in the work of the

IEA under a special arrangement.

One element of the IEA's programme involves cooperation in
the research and development of alternative energy resources
in order to reduce excessive dependence on oil. A number of
new and improved energy technologies which have the potential
of making significant contributions to global energy needs
were identified for collaborative efforts. The IEA Committee
on Energy Research and Development (CRD) comprising repre-
sentatives 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 identifying new areas for
cooperation and advising the CRD on policy matters in their

regspective technology areas.

Solar Heating and Cooling was one of the technologies selected
for joint activities. During 1976-77, specific projects were
identified in key areas of this field and a formal Implemen-
ting Agreement drawn up. The Agreement covers the obligations
and rights of the Participants and outlines 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

Task

Task

Task

Task

Task

Task

I

II

ITI

v

VI

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 Insolation Handbock and Instru-

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

Use of Existing Meteorological Information for Solar
Energy Application - Swedish Meteorological and

Hydrological Institute (Completed).

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

of Energy (Ongoing).

Central Sclar 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 enexgy 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:

. Technology Baseline Definition
.  Performance Measurement and Analysis

0
A
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.I.A. Operating Agent
(On behalf of the U.S. Department of Energy)
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1. 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 validation.

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

ES
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 eagily 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 validation 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 energy flows 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-

gary 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

~N 0NN W =N

[OV)
-

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) golar 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
gsome 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
parameters 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 is 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

Furope.



Cooling
The pattern 1s 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 ke 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 programs can still only deal with one

zone,
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INTENDED USE AND AVAILABILITY

Intended use

Table 3.2 clearly shows that the majority of the programs have
been developed for research purpcoses, 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,
however, 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
bullding 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
commen 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 quoted is for an annual simulation of a single-
zone, 100 sguare 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 - QUTPUT

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.

Tenmperatures

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 is not that important as this tends to be very
system~dependent. Obviously 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 programs 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.
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VERTICAL
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3)
2)

1.0

1z
TRNSYS 11.1

BYVOK
1) ANY. FINITE ELEMENT METHOD

PASSIVE HOUSE DESIGN
ENCORE - CANADA

PASSIVE
SIMNET

Ball
STEMOD/DYWAN

ENCORE
MUR-D10DE
SOLTRAP

BEL 108
stast 3.0
DEROB 1V
DOE - 2.1 &
emps 2.0
SERI-RES

HAUSER
MORE
SMP
BEEP
K1
PASSIM
MODPAS
16LOU
BAUDYN
Lpal
SOLPA
ESP
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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 not mean that the 25
FORTRAN programs can be run by any machine having a FORTRAN-
compiler. The compiler is very machine-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 also be checked with
the authors to avoid any difficulties in implementing the

program.

Heat transfer

Heat transfer is primarily modelled by finite differences

but also 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 twc 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 not finished after 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 VIII
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 early 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 COOLING 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 TW SS Ts DG ™ SS TS DG ™ 58
TRNSYS Austria X X X (6] Q (0]
ENCORE Canada X ?
BA4 Denmark X @
HAUSER Germany X X X X ®
MORE Italy X
(Fiat)
NBSLD Italy X
KLI Nether- X X X o)
lands
BFEP Nether- X X X
lands
ENCORE Norway X ? @) (0]
VARUM Norway X ? L]
ESP United X X X X e
Kingdom
BRIS Sweden X ? X
STANWAD Sweden X
DEROB Switzer- X X X ? ® ® ® ®
land
SERI-RES | Switzer- X X X ? @ @ ® ® ®
land
SERI-RES {U.S.A. X X X ? e & @ e
BLAST U.S.A. X X X X @ @ Y ®
DOE-2.1 U.S.A. X ? @ ®
? possible, not known DG: Direct Gain
TW: Trombe Wall
o] some work made - not documented - rombe
or work derw 58: Sunspace
¥ Work underway TS: Thermo-syphon system

e validation study performed
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LPB1

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

GENERAL.:

To0L naME: LPBI1 AVAILABLE THRougn: Laboratoire de Physique

DEVELOPED 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 D1
15, Avenue des Tilleuls - Bat D1 Pmmxnm?08219§§858056é3§q§§7
4000 Liege Belgique SUPPORTED BY: _The SPPS

DATE DEVELOPED: 81 Rue de la Sciences no. 8

DATE OF LAST REVISION: O3 1040 Bruxelles - Belgique

PHONE Ho.: 02/2304400
BRIEF DESCRIPTION: _LPBl is a programme designed to compute thermal loads and

temperatufes 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:

{J MAIN FRAME COMPUTER 3 MICRO-COMPUTER {J HARD CALCULATOR [J GRAPHIC OR MANUAL
) CARD DECK 3 pisc {J MAGNETIC CARD [J TEMPLATES, CHARTS, TABLES
[ TAPE [J TAPE {J LISTING {3 Book
) TIME SHARING {0 LISTIRG £ RECALL OKLY MEMORY [ DEVICE
[J LISTING = HARD COPY {3 RECALL ONLY MEMORY - IRTEGRATED CIRCUIT
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS I, 2, 3) {COMPLETE SECTIONS 1, 2, 5) .

(COMPLETE SECTIONS §, 2, &)

. ‘ /




BELGIUM

SURVEY FORM FOR z
ENERGY DESIGN TOOLS -
ANALYSIS MODELS &

INTENDED USE:

INTENDED FOR USE BY:
# ARCHITECT 4 ENGINEER B TECHNICIAN [J RESEARCH ANALYST
PHASE FOR WHICH DESIGH TOOL WAS DEVELOFED {1 ONLY):

8 PRE~DESIGN {3 SITE ANALYSIS 83 SCHEMATICS 8 DESIGN DEVEL. [ POST=-DESIGN SERV, {3 RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ARY HO.): -
{) PRE-DESIGN [ SITE ANALYSIS [ SCREMATICS DESIGN DEVEL. POST-DESIGN SERV. - [ RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B3 HEATING COOLING ) LiGHTING £3 puw ] MISCELLANEOUS
£ L0ADS B 10aDS 10ADS LOADS 1 FaNS
) SPACE TEMPS. B SPACE TEMPS. L) FC(LUKX) LEVELS {1 SOLAR ACTIVE fJ puMPs
] HVAC SYSTEMS {J HVAC SYSTEMS L)} SYSTEM DESIGN £ SOLAR PASSIVE {J MISC. ELECTRICAL
$) PASSIVE SOLAR £ PASSIVE CLNG. ) ECONOMICS {3 EcoNoMICS {J ELEV. & ESCALATOR
[ ACTIVE SOLAR B SHADING [J DAYLIGHTING
B9 SHADING & SYSTEM DESIGN FC{LUX) LEVELS
8 SYSTEM DESIGN ] ECONOMICS {3 ARTIFICIAL LTNG.
£3 ECONOMICS £ UNKDERGROUND LOADS REDUCTION
) UNDERGROUND X1 SLOPED GLAZING
LOADS £l MASS
§) HMASS
INPUT DATA REQUIRED: ey
. ) DOES ROT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPUT
PRE~DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOCIATED WEATHER DATA . ) u
BUILDING TYPE AND SCHEDULE ’ ¥
OCCUPANCY RATES % w
BUILDING AREA
SPACE TEMPERATURES 5 ¥l
LOCAL ENERGY COSTS £ £
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS % o]
LOCAL CODE REQUIREMENTS (VEWTIL., INSUL., ETC.) Ld
LIGHTING REQUIREMENTS £ 8] W]
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS C)
ZONING "
ROOM SHAPES L
OPERATING SCHEDULES & PROFILES )
ARCHITECTURAL DESIGN DEVELOPHMENT DATA- >
BUILDING MATERIALS & ASSOCIATED DATA (R, o, &£, BIC.) ] £l &8 ]
BUILDING MASS DATA kg LJ
SHADING CCPEFFICIENTS & DAYLIGHT TRANSMISSION &g 3
INTERIOR SURFACE DATA B 3
ENGINEERING DESIGN DEVELOPMENT DATA
MECHANICAL SYSTEM DESIGN 0 n o] ]
HECHANXCAL SYSTEM CONTROL [} % £1 W
ELECTRICAL SYSTEM DESIGN £ B
ELECTRICAL SYSTEM CONTROL g i} 0 »
LIGHTING SYSTEM DESIGN 0 i} L]
LIGHTING SYSTEM CONTROL ] W} £l W




LPB1 BELGIUM

SURVEY FORM FOR
ENERGY DESIGN TOOLS

) MONTHLY PEAK DEMAND
{J oTHER

fX) ANNUAL PEAK DEMAND
[J OTHER

& ANALYSIS MODELS
ig s 1‘ % N
WEATHER DATA:
TEMPERATURE DATA: B HOURLY TAPE 3 TYPICAL DAY  [J MONTHLY DATA {0 ANNUAL DATA {7 MONTHLY DEGREE DAYS
{3 ANNUAL DEGREE DAYS  [J AVE. HONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP. {3 DAILY
SOLAR DATA: 4 HOURLY TAPE {3 TYPICAL DAY PROFILE {3 MONTHLY AVE. DAILY & TOTAL
SOLAR ORIENS. CALC: §8 ANY ORIEN. INCL. SLOPED I3 ANY VERT. & HORIZ. £J HORIZ. & 4 CARDIRAL DIREC.
SLOPED FACING SOUTH ) SURFACE REFLECTANCE
DAYLIGHT CALC: [J HOUR=BY~HOUR {3 TYPICAL CLEAR & CLOUDY DAY/MONTH ) TYPICAL DAY/HONTH
£ ANNUAL AVERAGE £3 OTHER :
B
CALCULATION PROCEDURES:
LANGUAGE: [ FORTRAN [J BASIC {3 MACHINE LARGUAGE [ OTHER {J GRAPHS, CHARTS & SIMPLE CalC.
USER TYPE: 2] INTERACTIVE ' ) IRTERACTIVE GRAPHIC §3 PREPARE FILE {3 HAND CALCULATION
URITS OF CALCULATION: B S1 UNITS ENGLISH £ sotH
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: [} FINITE DIFFERENCE fl RESPONSE FACTOR {J STEADY STATE
SOLAR COMP. CALCULATED: B DIFFUSE/DIRECT/RE~RADIATED  [J DIFFUSE/DIRECT 3 TOTAL
INTEGRATION: {3 SIMPLE EULER & IMPLICIT C] OTHER
SHADING: 2 ANY SOLAR OBSTRUCTION £ OVERHANG ONLY {J NO SHADING
MOVABLE SHADING: B DAILY & SEASONAL SWITCHING [} SEASONAL SWITCHING [J NOT CALCULATED
MASS EFFECT 1S CALCULATED: TRANSIENT HEAT FLOW £) TIME CONSTANT FACTORS [J} ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: B3 SURFACE & AIR [J AIR ONLY . {3 NOT CALCULATED
. INSIDE TEMPERATURE: §3 INPUT SCHEDULE ¥Y USER {1 FIXED BY TOOL . J VARIED BY TOOL
U=VALUES: {3 CHANGE W/WIND SPEED £ REMAIN CONSTANT [ MOVABLE INSULATION
INFILTRATION: AIR CHANGE PER HOUR {J CRACK METHOD [J) VARIES W/WIND SPEED
INTERNAL LOADS INCLUDE: Kl SENSIBLE & LATENT SEPARATE [ SENS. & LAT. TOTAL ] SENSIBLE ONLY
VENTILATION: ] SENSIBLE £3 LATENT {3 VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICLENTS: SKY, REFL. & DIRECT {1 SKY & REFL, {3 sKy ONLY
ZONES PER RUN: 8> 310 - 25 £ 2-10 01 ony
SYSTEM MODELING: £J SYSTEM EFFIC. INPUT {3 SYSTEM OPTIMIZING £} COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: {3 ANNUAL COST {3 SIMPLE PAYBACK [J LIFE CYCLE COSTING
OUTPUT:
P
LOAD DETERMINANTS: ) COMPONENT B8l ZONE BULLDING
LOADS OUTPUT BY: HOUR DAY {3 HMONTH ) SEASON . 3 YEaR
TEMPERATURES : BJ AIR £, SURFACE [J GRAPHIC PLOT
FUEL USE BY: (0 HONTHLY CONSUMPTION §] ANNUAL CONSUMPTIOR {3 SYSTEM COMPONEKTS

{3 ENERGY SYSTEMS
[7 TOTAL BUILDING ONLY




LPBL

BELGIUH

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: B 1BM €3 eoe £ UNIVAC OTHER

CORE REQUIRED: > 500K 3 100 = 500 R 3 25 - 100 X 0 <25 K
SUPPORT: £} USER'S GUIDE [J baTa MANUAL [J OTHER

EQUIPHENT: 0 cr ] PRINTER ) TEXTRORIX {J OTHER

COSTS;

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

FIRST COST: 7

IN~OFFICE EQUIPMENT: CRT PRINTER I
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER
TIME TO INPUT: AND DEBUG: HAN-DAYS MAN=HOURS
RUN COST/TIME: ¥
INPUT SET-UP TIME: _ MAN-DAYS __ MAN-HOURS
TYPICAL® RUN TIME: £ > 1 R, [3 60~ 301 030K~ 10H Cl<ion
TYPICAL® CPU TIME: £ > 1000 SEC. {3 100 = 1000 SEC. 035 = 100 SEC. £3 < 5 SEC.

“FOR THIS FORM, ASSUME “TYPICAL" TO BE A SINCLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME~-SHARING NETWORKS:

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

Laboratoire de Phyvsigue du Batiment.

Universite' de Liege, Faculte' des

Sciences Applique'es 15 Avenue des
Sciences Tilleuls - Bat D1

4000 Liege Belgique

N ' Y,




BELGIUM

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK VIll - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

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

GENERAL.: , .
100L NAME: SOLPA avarLasLe Taroves: & De Herde
pEvELOPED BY: A De Herde -~ E Gratia Unite'! dfarchitecture, Bat.Vinci
Unite' d'architecture Place du Levant 1
Batiment Vinci 1348 Louvain-la-Neuve BELGIQUE
Place du Levant 1 PHONE Wo.: 010/418181 ect 2139
1348 Louvain-la-Neuve BELGIQUE suppoRTED 3v: A. De Herde
DATE DEVELOPED: 1981 ’ Unite' d'architecture, Bat.Vinci
DATE OF LAST REVIsion: 1981 Place du Levant 1

1348 Louvain-la~Neuve - Belgique
PHONE RO.: 010/418181 ext 2139
srieF DescriprTION:' _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:

§4 MAIN FRAME COMPUTER £ M1CRO=COMPUTER [ HAND CALCULATOR [ GRAPHIC OR MANUAL
{J CARD DECK 7 pisc [ MAGHETIC CARD [} TEMPLATES, CHARTS, TABLES
B TAPE [J TAPE £ LISTING {3 BOOK
0 TIME SHARING [ LISTING [3 RECALL OKLY MEMORY £J DEVICE
£ LISTING = HARD COPY ] RECALL ONLY MEMORY - INTEGRATED SIRCUIT
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, 4)

o /




. SURVEY FORM FOR Z
OLAR RED - Q
& =2,
ENERGY DESIGN TOOLS 5
78]
& ANALYSIS MODELS «
N
INTENDED USE:
INTENDED POR USE BY:
E ARCHITECT & ENGINEER [J TECHNICIAN O REsearcH awaLyst [X] Builder
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):
3 PRE-DESIGN {J SITE ANALYSIS B SCHEMATICS ) DESIGN DEVEL. POST-DESIGN SERV. £J RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL HAY BE USEFUL (ANY NO.): -
£ PRE~DESIGN IJ SITE ANALYSIS [J SCHEMATICS {J DESIGN DEVEL. {3 POST-DESIGN SERV. - [] RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING J cooLing ) LicuTIiNG [J puw [J MisceLLaNEoUs
& LoaDS ] LoADS [J LoADS 3 Loaps {] Fans
{) SPACE TEMPS. [J SPACE TEMPS. £J FC(LUX) LEVELS LJ SOLAR ACTIVE £ pumps
{3 HVAC SYSTEMS [ HVAC SYSTEMS ) SYSTEM DESIGN {3 SOLAR PASSIVE [J MISC. ELECTRICAL
PASSIVE SOLAR [J PASSIVE CLNG. [ ECONOMICS 3 EconoMics [J ELEV. & ESCALATOR
[) ACTIVE SOLAR [J SHADING [J DAYLIGHTING
£4 SHADING ) SYSTEM DESIGN FC (LUX) LEVELS
[J SYSTEM DESIGN [ ECONOMICS £ ARTIFICIAL LING.
[J EcoNoMIcs [J UNDERGROUND LOADS REDUCTION
) UNDERGROUND {J SLOPED GLAZING
LOADS ) uass
L3 masSs
. TOTAL
INPUT DATA REQU'RED- DOES NOT ~ MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOCIATED WEATHER DATA % . g 5 )
BUILDING ‘TYPE AND SCHEDULE cl
OCCUPANCY RATES I} g o]
BUILDING AREA LJ 0 ]
SPACE TEMPERATURES 0 8] & |
LOCAL ENERGY COSTS W] > 8
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS 0 g %
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) W] 8
LIGHTING REQUIREMENTS £ g (W]

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA X

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

SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

[siainw

Ooon
omoR

Eew [sanas
& ook
[sin naa]

ENGINEERING DESIGN DEVELOPMENT DATA

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

& = wsinisi
0a0oog
O0ooooo
0oo0oa
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BELGIUM

. SURVEY FORM FOR z
ENERGY DESIGN TOOLS ks
©
i
. & ANALYSIS MODELS o
28 o
M3t “aoa
p 2 VLR X
TEMPERATURE DATA: ) HOURLY TAPE £} TYPICAL DAY  [3J MONTHLY DATA [} ANNUAL DATA {33 MONTHLY DEGREE DAYS
[) ANNUAL DEGREE DAYS [J AVE. HONTHLY MIN. AND MAX. LJ AVE. MONTHLY TEMP. ) DAILY
SOLAR DATA: §2 HOURLY TAPE £ TYPICAL DAY PROFILE £ MONTHLY AVE. DAILY & TOTAL
SOLAR ORIENS. CALC: 80 ANY ORIEN. INCL. SLOPED [} ANY VERT. & BORIZ. ) HORIZ. & 4 CARDINAL DIREC.
{3 SLOPED FACING SOUTH £ SURFACE REFLECTANCE
DAYLIGHT CALC: [J HOUR~BY-HOUR {3 TYPICAL CLEAR & CLOUDY DAY/MONTH [ TYPICAL DAY/MONTH
£} ANNUAL AVERAGE ) OTHER :
LANGUAGE: IRl FORTRAN D BasIC [ MACHINE LARGUAGE  {J OTHER {21 GRAPHS, CHARTS & SIMPLE CALC.
USER TYPE: B3 INTERACTIVE {3 INTERACTIVE GRAPHIC £ PREPARE FILE {3 RAND CALCULATION
UNITS OF CALCULATION: B S1 UNITS [J ENGLISH 3 BOTH
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: [ FINITE DIFFERENCE £} RESPONSE FACTOR & STEADY STATE
SOLAR COMP, CALCULATED: ) DIFFUSE/DIRECT/RE~RADIATED [ DIFFUSE/DIRECT 3 TOTAL
INTEGRATION: ) SIMPLE EULER 3 IMPLICIT {J OTHER
SHADING: [ ANY SOLAR OBSTRUCTION £ OVERHANG ONLY {3 NO SHADING
HOVABLE SHADING: §0 DAILY & SEASONAL SWITCHING  [J SEASONAL SWITCHING {7} NOT CALCULATED
MASS EFFECT IS CALCULATED: {71 TRARSIENT HEAT FLOW ] TIME CONSTART FACTORS ASSUME NO HMASS AFFECT
ROOM TEMP. BASED ON: £ SURFACE & AIR [T} AIR ONLY 8 NOT CALCULATED
INSIDE TEMPERATURE: $0 INPUT SCHEDULE BY USER 3 FIXED BY TOOL ) VARIED BY TOOL
U=VALUES: {3 CHANGE W/WIND SPEED {3} REMAIN CONSTANT B3 MOVABLE INSULATION
INFILTRATION: {J AIR CHANGE PER HOUR {1 CRACK METHOD [} VARIES W/WIND SPEED
INTERNAL LOADS INCLUDE: ) SENSIBLE & LATENT SEPARATE [ SENS. & LAT. TOTAL ) SENSIBLE ONLY
VENTILATION: ] SENSIBLE ) LATENT ) VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICIENTS: % SKY, REFL. & DIRECT [J SKY & REFL. £J SKY ONLY
ZONES PER RUN: 0> 25 £310 - 25 02z2-10 01 oNy
SYSTEM MODELING: {3 SYSTEM EFFIC. INPUT 3 SYSTEM OPTIMIZING {3 COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: £ ANNUAL ©OST {7 SIMPLE PAYBACK €3 LIFE CYCLE COSTING
LOAD DETERMINANTS: [} COMPONENT {3 20NE {3 BUILDING
LOADS OUTPUT BY: B HOUR 1 pay 1 HONTH {3 SEASON £3 YEaR
TEMPERATURES: 0 AIR [J SURFACE ) GRAPHIC PLOT '
FUEL USE BY: £7 MONTHLY CONSUMPTION £ ANNUAL CONSUMPTION ) SYSTEM COMPONENTS
{J MONTHLY PEAK DEMAND [ ANNUAL PEAX DEMAND [0 ENERGY SYSTEMS
{) OTHER {J OTHER 3 TOTAL BUILDING ONLY




BELGIUH

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: £ 1mM 0 coc £} UNIVAC 53 otHErR _Hewlett Packard
CORE REQUIRED: 0l > S00K ) 100 ~ 500 K ® 25 - 100 K 01<25K
SUPPORT: B USER'S GUIDE £] DATA MANUAL {1 OTHER

EQUIPHENT: ® crr PRINTER {1 TEXTRONIX ) OTHER

COSTS:

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

FIRST COST: 7

IN-OFFICE EQUIPMENT: 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: ?

INPUT SET-UP TIME: - HAN-DAYS HAN=-HOURS
TYPICAL® RUN TIME: £ > 1 HR. £} 60 M~ 30H L1 30~ 10H 0 <cion
TYPICAL® CPY TIME: {3 > 1000 sEC. £3 100 « 1000 SEC. €1 5 = 100 SEC. 31 < 5 SEC.

%FOR THIS FORM, ASSUME "TYPICAL™ TO BE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN
SECTION 2,

ASSU4ING USE OF SOFTWARE ON PUBLIC TIME~SHARING NETWORKS:

HAMES AND CONTACIS OF TIME=~SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED
THROUGH THEM).

Laboratoire de Coinie Ciul

Batiment Vinci Place du Levant

1348 Louvain-la-Neuve Belgique

\- /




PASSIVE HOUSE DESIGN CANADA
L.
f= A g@ SURVEY FORM FOR
socan reo L | ENERGY DESIGN TOOLS
5, & ANALYSIS MODELS

SECTION

TASK Vil = PASSIVE AND HYBRID SOLAR RETURN TO:
LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION Michael Glover
SUBTASK C - DESIGN METHODS National Researer Gouncil
Bldg. R~92
GENERAL: k1aong e
TOOL WAME: _Passive House Design ' AVAILABLE THROUGH: M. Zaheeruddin
peverored 8Y:M. Zaheeruddin and R.R. Gilpin Department of Mechanical Engineering
Dept. of Mechanical Engineering The Uni\}ersity of Alberta
The University of Alberta EDMONTON, Canada.
EDMONTON, Alberta T6G 2G8 PHONE NO.: (403) 432-3251 |

SUPPORTED BY:

DATE DEVELOPED: Tulsy 1980 Department of Mechanical Engineering

DATE OF LAST REVIsIoN; JUly 1981

PHONE NO.:

BRIEF DESCRIPTION: The Passive House Design simulates the dynamic response of the house

to variations in radiation fluxes and ambient air temperatures. 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:

B8 HAIN FRAME COMPUTER 3 MICRO~COMPUTER [ HAND CALCULATOR {J GRAPHIC OR MANUAL
(3 CARD DECK {3 pisc [J MAGNETIC CARD [J TEMPLATES, CHARTS, TABLES
B TAPE 3 TAPE 3 LISTING 0 sorx
[ TIME SRARING [ LISTING ) RECALL OKLY HEMORY £J DEVICE
[J LISTING = HARD COPY {3 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)

- %
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

i
INTENDED USE:

INTENDED FOR USE BY:
& ARCHITECT B ENGINEER {J TECHNICIAN 8 RESEARCH ANALYST

PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

) PRE-DESIGN [ SITE ARALYSIS [J SCHEMATICS {J DESIGN DEVEL. {3 POST~DESIGN SERV.

PHASE(S) FOR WHICH DESIGN TOOL HAY BE USEFUL (ANY WO.):

B PRE-DESIGN {J SITE ANALYSIS [3 SCHEMATICS 88 DESIGN DEVEL. {3 POST~DESIGN SERV,

MAJCOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

PASSIVE HOUSE DESTGN CANADA

R

? RESEARCH

ESEARCH

{J coouing {7 LIGHTING 0 ouw 7} MISCELLANEOUS
{1 LoaDs ) LoaDS [} Loaps ) FaNS
B SPACE TEMPS. [} SPACE TEMPS. ) FC(LUX) LEVELS [J SOLAR ACTIVE {3 PUMPS
[J BVAC SYSTEMS [J HVAC SYSTEMS [} SYSTEM DESIGN {J SOLAR PASSIVE £} MISC. ELECTRICAL
B PASSIVE SOLARg [ PASSIVE CLNG. {3 ECONOMICS £ EcoNOMICS 0J ELEV. & ESCALATOR
[J ACTIVE SOLAR [J SHADING £ DAYLIGHTING
£J SHADING (] SYSTEM DESIGN FC (LX) LEVELS % ) .
{3 SYSTEM DESIGN [) ECONOMICS {J ARTIFICIAL LTNG. GIVE DETAILS:
{2 ECONOMICS L) UNDERGROUND LOADS REDUCTION X = direct gain
§ UNDERGROUND [ SLOPED GLAZING
LOADS B9 Hass X = trombe wall
B MASS ~ attached sunspace
= other
INPUT DATA REQUIRED: e
o DOES NOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  IKPUT 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

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

sinininisswsn
jejsnme Ny

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS

GLAZING AREAS & ORIENTATIONS
2ONING

ROOM SHAPES

OPERATIRG SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPHENT DATA

00oc0 oo

BUILDING MATERIALS & ASSOCIATED DATA (R, a, ¢, EIC.) )
BUILDING MASS DATA W]
SHADING CrEFFICIENTS & DAYLIGHT TRANSHISSION 8
INTERIOR SURFACE DATA
ENGINEERING DESIGN DEVELOPMENT DATA

MECHANICAL SYSTEM DESIGN J 0
MECHANICAL SYSTEM CONTROL [} £
ELECTRICAL SYSTEM DESIGN ] ]
ELECTRICAL SYSTEM CONTROL B [}
LIGHTING SYSTEM DESIGN 0
LIGHTING SYSTEM CONTROL 0 0

OUCesrres

]
8]

OmOosg

[Bninis nis

g\i@moa oooo ooooo NOC0o000o0
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CANADA

PASSIVE HOUSE DESIGH

(EA

SOLAR R&ED

DAYLIGHT CALC:

TEMPERATURE DATA: B HOURLY TAPE [J TYPICAL DAY [ MONTHLY DATA T} ANNUAL DATA

{J ANNUAL DEGREE DAYS [ AVE., MONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP.
SOLAR DATA: 8 MHOURLY TAPE {3 TYPICAL DAY PROFILE
SOLAR ORIENS. CALC: {§ ANY ORIEN. INCL. SLOPED {J ANY VERT. & HORIZ, [miy:!

[J SLOPED FACING SOUTH [ SURFACE REFLECTANCE

8

]

HOUR-BY~HOUR
ANNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS

& ANALYSIS

MODELS

[ TYPICAL CLEAR & CLO!
{J OTHER .

{} HMONTHLY DEGREE DAYS
3 DAILY

{3 MONTHLY AVE. DAILY & TOTAL

UDY DAY/HONTH

CALCULATION PROCEDURES:

LANGUAGE: B FORTRAN 3 BaSI

USER TYPE: B INTERACTIVE
UNITS OF CALCULATION:

CHECK ALl, APPROPRIATE BOXES:

c

3 s1 UNITS

{J HACHINE LANGUAGE [J 0
[ INTERACTIVE GRAPHIC

8 ENG

HEAT TRANSFER: 8 FINITE DIFFERENCE
SOLAR COMP. CALCULATED: [J DIFFUSE/DIRECT/RE~RADIATED _
INTEGRATION: B8 SIMPLE EULER
SHADING: {7 ANY SOLAR OBSTRUCTION
MOVABLE SHADING: BI DAILY & SEASONAL $WITCHING
HASS EFFECT 1S CALCULATED: B TRANSIENT HEAT FLOW
ROOM TEMP. BASED ON: £ SURFACE & AIR
INSIDE TEMPERATURE: § INPUT SCHEDULE BY USER
U~VALUES : {3 CBANGE W/WIND SPEED
INFILTRATION: B AIR CHANGE PER HOUR
INTERNAL LOADS INCLUDE: SENSIBLE & LATENT SEPARATE
VENTILATION: [ SENSIBLE
DAYLIGHT COEFFICIENTS: [ SKY, REFL. & DIRECT
ZONES PER RUN: 0> 25 010~ 25
SYSTEM MODELING: [J SYSTEM EFFIC. INPUT
ECONOMIC ANALYSIS: [J ANNUAL COST
OQUTPUT:
e AL
LOAD DETERMINANTS: [ COMPONENT 0 zowe
LOADS OUTPUT BY: {7 HOUR L} pay
TEMPERATURES: B AR {3 SURFACE

THER
{3 PREPARE FILE
LISH

{0 RESPONSE FACTOR

ORIZ. & & CARDINAL DIREC.

£3 TYPICAL DAY/MONTRH

-

) GRAPHS, CHARTS & SIMPLE CALC.

] HAND CALCULATION
) BoTH

{3 STEADY STATE

8 DIFFUSE/DIRECT {3 ToTAL

B IMPLICIT ) OTHER

© OVERHANG ONLY {2 NO SHADING

) SEASONAL SWITCHING {3 NOT CALCULATED

£J TIME CONSTANT FACTORS [J ASSUME NO MASS AFFECT
L3 AR ONLY {3 NOT CALCULATED

1 FIXED BY TOOL ) VARIED BY TOOL

£ REMAIN CONSTANT @ MOVABLE INSULATION

[J CRACK METHOD [ VARIES W/WIND SPEED
{3 SENS. & LAT. TOTAL ) SENSIBLE ONLY

{3 LATENT VARIES BY SCHEDULE

OR COMMAND
{3 SKY & REFL. ) sky ONLY
2-10 & 1 oNLY

[J SYSTEM OPTIMIZING [) COMPONENT SENSITIVITY
{1 SIMPLE PAYBACK [J] LIFE CYCLE COSTIRG
B8 BUILDING
£§ MONTH {0 SEASON ¥ YEaR

[J GRAPHIC PLOT

FUEL USE BY: £ MONTHLY CONSUMPTION
{J) MONTHLY PEAK DEMAND

{3 OTHER

{3 ANNUAL CONSUMPTION
[J ANNUAL PEAK DEMAND
) OTHER

[J SYSTEM COMPONENTS
[J ENERGY SYSTEMS
£ TOTAL BUILDING ONLY
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PASSIVE HOUSE DESIGN CANADA

¢

(EA

BOLAR R&ED (i~

SURVEY FORM FOR
ERERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: 7 184 0 eoc 3 UNIVAC 3 orrer __ AMDHAL V/470
CORE REQUIRED: 3 > s00x £3 100 - 500 K B 25 - 100 X O<Cas
SUPPORT: [ USER'S GUIDE {J DATA MANUAL {3 OTHER

EQUIPMENT: £ cry ‘ B8 PRINTER {J TEXTRONIX {3 OTHER

COSTS:

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

FIRST cosT: Not known

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
THROUGH THEM). :

IN-OFFICE EQUIPMENT: CRT PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING .
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER o
TIME 10 INPUT AND 'DEBUG: MAN-DAYS MAN-HOURS

RUN COST/TIME: '
IRPUT SET-UP TIME: HAN=DAYS 1 MAN-HOURS
TYPICAL® RUN TIME: 3> 1 ue. £ 60M=30H £ 30x-10wu D <wn
TYPICAL® CPU TIME: [0 > 1000 SEC. [3 100 « 1000 SEC. @ S - 100 SEC. [ < 5 sgc.

#FOR THIS FORM, ASSUME "TYPICAL" TO EE A SINGLE~ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CRECKED (/) IN

\

/
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=N éf*:‘} SURVEY FORM FOR
BOLAR R&D %\ ENERGY DESIGN TOOLS

' & ANALYSIS MODELS

TASK Vill = PASSIVE AND HYBRID SOLAR RETURN TO:
LOW ENERGY DWELLING

SUBTASK B ~ MODELLING & SIMULATION Zi(i);?:‘e;ngizze;rogram
SUBTASK C - DESIGN METHODS National Research Council
Bldg. R~-92

GENERAL: KA oe

TOOL NAME: Encore-~Canada AVAILABLE THROUGH:

DEVELOPED BY: ___A. Konrad Thermal Perfarmance Section
Division of Building Research Division of Buillding Research
National éesearch Council of Canada National Research Council of Canada
Ottawa, Ontario. KIA OR6 PHORE N0.: Ottawa, KI1A OR6 (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, KI1A ORG6 (613) 993-1421

1
BRIEF DESCRIPTION: The FEncore-(anada program. performs. s dymamic-simulation-of RePrEy-USe—OR—E11

hourly basis using real weather data. Internal heat storage is taken into account.

Air infiltration calculations are based on mass Tlow balance. Solar effects are

included. Temperature variation from room to room is permitted provided that electric

heaters controlled by proportioning thermostats are used. Oil-fired furnace heated

onti
PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS. (continued over)

TOOL HARDWARE & AVAILABLE FORMS:

) HMAIR FRAME COMPUTER {7 MICRO~COMPUTER [J HAND CALCULATOR 1 GRAPHIC OR MANUAL
) CARD DECK 3 pisc {33 MAGNETIC CARD [J TEMPLATES, CHARTS, TABLES
O Tare {0 TAPE ] LISTING 0 Borg
) TIME SHARING 3 LISTIRG {3 RECALL OKLY MEMORY [J DEVICE
fJ LISTING = BARD COPY 2] RECALL ONLY MEMORY~ INTEGRATED CIRCUIT .
INTEGRATED CIRCUIT {COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS I, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, 4)

o /
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: : & ANALYSIS MODELS
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ﬁ

COMMENTS:

houses with hot air distribution systems can also be simulated. Intermnal 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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RE~-CANADA CANADA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

[y

INTENDED USE:

INTENDED FOR USE BY:
3 ARCHITECT {3 ENGINEER {J TECHNICIAN

RESEARCH ANALYST

PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED {1 ONLY):

) PRE-DESIGN SITE ANALYSIS ] SCHEMATICS £ DESIGN DEVEL. POST-DESIGN SERV. RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY WO.)s
[) PRE-DESIGH [J SITE ANALYSIS [ SCHEMATICS DESIGR DEVEL. B8 POST-DESIGN SERV. @ RESEARCH
B uraTING £J cooLinG , {3 LIGHTING £ ouw . ) MISCELLAREOUS
B L0ADS 1 LoADS ] L0ADS % LOADS {7} FANS
B SPACE TEMPS. ) SPACE TEMPS. £ FC(LUX) LEVELS SOLAR ACTIVE £J puMpPS
HYAC SYSTEMS £) HVAC SYSTEMS {3 SYSTEM DESIGH [ SOLAR PASSIVE [J MISC. ELECTRICAL
PASSIVE SOLARg £ PASSIVE CLNG. [) ECONOMICS £ ECONOMICS () ELEV. & ESCALATOR
8 ACTIVE SOLAR g SHADING DAYLI(EH“I;}IONG
SHADING SYSTEM DESIGN ¥C(LUX) LEVELS
[) SYSTEM DESIGN ] ECONOMICS {3 ARTIFICIAL LT8G, * GIVE DETAILS:
ECONOMICS {3 UNDERGROUND LOADS REDUCTION % = direct gain
uwigggguwn 8 ikg};m GLAZING - trombe wall
B HASS -~ attached sunspace
= other
INPUT DATA REQUIRED: TomL
. DOES NOT  MINIMUM RECOMMENDED POSS1BLE
ACCOMMODATE _ INPUT INPUT INPUT
PRE=DESIGN AND SITE ANALYSIS DATA
LOCATION - ASSOCIATED WEATHER DATA g 8 ] 0
. BUILDING TYPE AKD SCHEDULE o
OCCUPANCY RATES g .
BUILDING AREA £l
SPACE TEMPERATURES |w] 3
LOCAL ENERGY COSTS 2 (W]
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS £ Q
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) &3 3
LIGRTING REQUIREMENTS £ 0 @] L

SCHEHATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATIRG SCHEDULES & PROFILES

RS

ARCHITECTURAL DESICN DEVELOPMENT DATA

BUILDING HMATERIALS & ASSOCIATED DATA (B, o, ¢, ETC.)
BUILDING MASS DATA

SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

omxao
onog
o

ENGINEERIRG DESIGCN DEVELOPMENT DATA

HECHANICAL SYSTEM DESIGR
MECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONIROL

Dooooa
sininnins
0ooono
[pimeint ]




CANADA

CANADA

WEATHER DATA:

TEMPERATURE DATA:

SOLAR DAYA:

SOLAR ORLENS. CALC:

DAYLIGHT CALC:

00 0B 8 OF

ENERGY DESIGN TOOLS

SURVEY FORM FOR

& ANALYSIS MODELS

HOURLY TAPE
ANNUAL DEGREE DAYS

ROURLY TAPE

ANY ORIEN. IKCL.
SLOPED FACING SOUTH

HOUR=BY-ROUR
ANRUAL AVERAGE

3 TYPICAL. DAY [ MONTHLY DATA
£3 AVE, HONTHLY HIN. AND MAX.

[} TYPICAL DAY PROFILE MONTHLY

SLOPED £ ANY VERT. & HORIZ,

SURFACE REFLECTANCE

{3 TYPICAL CLEAR & CLOUDY DAY/HONTH
3 OTHER :

CALCULATION PROCEDURES:

LANGUAGE: [ FORTRAN £3 Basic {J MACHINE LANGUAGE [J OTHER {1 GRAPHS, CHARTS & SIMPLE CaLC.
USER TYPE: & INTERACTIVE ' £} IKTERACTIVE GRAPHIC {J PREPARE FILE {J HAND CALCULATIOK
UNITS OF CALCULATION: {3 s1 UNITS £ ENGLISH 8 BOTH
CHECK ALL APPROPRIATE BOXES: »
HEAT TRANSFER: 3} FINITE DIFFERENCE ¥ RESPONSE FACTOR [ STEADY STATE
SOLAR COMP. CALCULATED: £1 DIFFUSE/DIRECT/RE-RADIATED DIFFUSE/DIRECT {J TOTAL
INTEGRATION: {3 SIMPLE EULER {3 IMPLICIT ) OTHER
SHADING: £ ANY SOLAR OBSTRUCTION ) OVERHANG ONLY B NO SHADING
HMOVABLE SBADING: 28 DAILY & SEASONAL SWITCHING [ SEASONAL SWITCHING [ HOT CALCULATED
MASS EFFECT 1S CALCULATED: B TRANSIENT HEAT FLOM {3 TIME CONSTANT FACTORS [ ASSUME NO MASS AFFECT
ROOM TEHP. BASED ’om {3 SURFACE & AIR {8 AIR ONLY [J ROT CALCULATED
INSIDE TEMPERATURE: B INPUT SCHEDULE WY USER FIXED BY 'i'oox. {3 VARIED BY TOOL
U=VALUES ; CHARGE W/WIND SPEED €3 REMAIN CONSTART HOVABLE INSULATION
INFILTRATION: [J AIR CHANGE PER HOUR {3 CRACK METHOD E VARIES W/WIKD SPEED
INTERNAL LOADS INCLUDE: {3 SENSIBLE & LATENT SEPARATE SENS, & LAT. T0TAL B3 SENSIBLE ONLY
VENTILATION: SENSIBLE 3 LaTENT €3 VARIES BY SCHEDULE
i OR COMMAND
DAYLIGHT COEFFICLENTS: ] SKY, REFL. & DIRECT [3 SKY & REFL. 1 sxy onwy
ZONES PER RUN: 3> 2 @ 10 - 25 2 =10 £ 1 oniy
SYSTEM MODELING: 8 SYSTEM EFFIC, INPUT £3 SYSTEM OPTIMIZING ) COMPONENT SENSITIVITY
ECONOHIC ANALYSIS: £3 ANKUAL OST SIMPLE PAYBACK [J LIFE CYCLE COSTING
OUTPUT:
LOAD DETERMINANTS: {3 COMPONENT B BUILDING
LOADS OUTPUT BY: E2 HouR B pay 63 SEASON » {3 YEsR
TEMPERATURES: 8 AIR £ SURFACE [} GRAPHIC PLOT
FUEL USE XY: ¥ MONTHLY CONSUMPTION ANNUAL CONSUMPTION {J SYSTEM COMPONENTS

£} MONTHLY PEAK DEMAND

) OTHER

£ ANNUAL PEAK DEMAND
£) OTHER

[} ANNUAL DATA
{3 AVE. MONTHLY TEMP,

[J HORIZ. & 4 CARDINAL DIREC.

{3 TYPICAL DAY/MONTH

[J MONTHLY DEGREE DaYS

£1 paILY

AVE. DAILY & TOTAL

£ ENERGY SYSTEMS
[J TOTAL BUILDING ONLY
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EOLAR AED ;ﬁ*

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: & imM 3 e £3 UNIVAC {2 OTHER
CORE REQUIRED: 3 > sook 3 100 -~ 500 X 3 25 «~ 100 ¥ <25 %
SUPPORT 2 8 USER®S CUIDE _ {3 DATA HANUAL 0 orier _Conversational Front-—end
EQUIPHENT: £ crr ' £ PRINTER {3 TEXTRONIX ) OTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE 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: e HAN=DAYS HAR-HOURS

RUN COST/TIME:

IRPUT SET-UP TIME: /2 uan-pavs HAR=HOURS
TYPICAL® RUN TIME: 3> 1 HR. 60 M= 308 £330~ 10H BCioH
TYPICAL® CPU TIME: > 1000 SEC. B 100 ~ 1000 SEC. £3 5 - 100 SEG. 3 < 5 SEC.

SFOR THIS FORM, ASSUME "TYPICAL" TO BE A SINGLE-ZONED $00 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN
SECTION 2o

ASSUMING USE OF SOFTWARE ON PUBLIC TIME~SHARING NETWORKS:

HAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH BAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAINED
THROUGH THEMW).

N Y,
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK VIl ~ PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C ~ DESIGN METHODS

RETURN TO:

Michael Glover
Solar Energy Program
National Research Council

DEVELOPED BY:

Okins, Leipciger, Cuplinskas,

Bldg. R~92
R Ottawa, Ontario
WNGENERA% . K1A ORé6
TCOL HAME: PassivE AVAILABLE THROUGH:

Okins, Leipciger, Cuplinskas,

Kaminker and Associates Limited

Kaminker and Associates Limited,

For:

TORONTO, Ontario

Ontario Ministry of Energy

PHONE Ho.: (416} 445-8255

SUPPORTED BY:

DATE DEVELOPED: 1979

DATE OF LAST REVISION: February 1982

PHONE RO, 3

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

hourly basis by the finite differences model. Transit hec:it flow is assumed through mass

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

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

are grouped into separate categories according to capacitance and conductivity,

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

{J MAIN FRAME COMPUTER

) CARD DECK

[0 Targ

D TIME SHARING

[J LISTIRG « HARD COPY

B MICRO~COMPUTER

B bpIsc
{J TaPE
[J LISTIRG

3 RECALL OWLY MEMORY ~

[J HAND CALCULATOR

[} MAGNETIC CARD

] LISTING

{J RECALL OKLY MEMORY
INTEGRATED CIRCUIT

[J GRAPHIC OR MANUAL

[J TEMPLATES, CHARTS, TABLES
1 sorx
[ DEVICE

INTEGRATED CIRCULT
& Cassette

(COMPLETE SECTIONS 1, 2, 4)

(COMPLETE SECTIONS 1, 2, 3)

-

{COMPLETE SECTIONS 1, 2, 6)

/

(COMPLETE SECTIORS 1, 2, 5




PASSIVE CANADA

= 211, SURVEY FORM EOR
ERLAR RED &7 | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

ka
INTENDED USE:

INTENDED FOR USE BY:
[2) ARCHITECT {J ENGINEER [} TECHNICIAN

RESEARCH ANALYST

PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

[J PRE~DESIGN [0 SITE AWALYSIS [ SCHEMATICS fJ DESIGN DEVEL. [J POST-DESIGN SERV. B RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.):

ARTIFICIAL LING, % GIVE DETAILS:

[J PRE-DESICH [J SITE ANALYSIS SCHEMATICS 88 DESIGN DEVEL. POST-DESIGN SERV. @@ RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
&8 HEATING 3 cooLinG {3 vicurine £J paw , [J M1SCELLANEOUS
LOADS B LoADS {J 1L0ADS 3 LOADS (1 FaNs
SPACE TEMPS. B} SPACE TEMPS. ) FC(LUX) LEVELS {J SOLAR ACTIVE ) pumps
HVAC SYSTEMS £) HVAC SYSTEHMS [ SYSTEM DESIGN [J SOLAR PASSIVE [J MISC. ELECTRICAL
PASSIVE SOLAR % [} PASSIVE CLNG. [J ECONOMICS [3 ECONOMICS {J ELEV. & ESCALATOR
ACTIVE SOLAR # SHADING [ DAYLIGHTING
SRADING g SYSTEM DESIGN 0 FC(LUX) LEVELS
B

B mOBmOBOGE

SYSTEM DESIGN ECONOMICS
ECONOMICS UNDERGROURD LOADS REDUCTION ¥~ direct gain
{DE LOP N
UN LRiﬁgUND fu.ssw GLAZING *x- trombe wall
MASS ¥~ attached sunspac
~ other :
INPUT DATA REQUIRED: idiey
. RESEARCH TOOL DOES KOT  HMINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE _ LNPUT 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

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

00

elsinwsiainns

DCoonso

W]
]
0
n]
0

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

D0oos

ARCHITECTURAL DESIGN DEVELOPMENT DATA

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

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

0000
BEBE
0ooo

ENGINEERING DESIGN DEVELOPMENT DATA

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

OUoono

Qoooog
[ale:nininin]




CANADA

PASSIVE

4. | SURVEY FORM FOR
| EORAR mmg‘z%f;" ENERGY DESIGN TOOLS
¥ £
e & ANALYSIS MODELS
WEATHER DATA:
Disk or Cassette
TEMPERATURE DATA: B HOURLY--TAPE £} TYPXCAL DAY [J HONTHLY DATA {J ANNUAL DATA

{3 ANNUAL DEGREE DAYS

[ AVE. MONTHLY MIN. AND MAX. [J AVE.

MONTHLY TEMP,

SOLAR DATA:

SOLAR ORIENS. CALC:

DAYLIGHT CALC:

isk or
D5k ks

& ANY ORIEN. INCL.
[} SLOPED FACING SOUTH

[J HOUR=-BY~HOUR
{3 ANNUAL AVERAGE

Casset
o E? TYPICAL DAY PROFILE
SLOPED [J ANY VERT. & HORIZ.

88 SURFACE REFLECTANCE

[J TYPICAL CLEAR & CLOUDY DAY/MONTH
) OTHER :

CALCULATION PROCEDURES:

OUTPUT:

[ S g

LOAD DETERMINANTS: B CoMPONENT
LOADS OUTPUT BY: & nour

TEMPERATURES

LANGUAGE: ) FORTRAN B BASIC {J MACHINE LANGUAGE 0O omzr . {J GRAPHS, CHARTS & SIMPLE CALC.
USER TYPE: {3 INTERACTIVE ‘ [ INTERACTIVE GRAPHIC I PREPARE FILE {J HAND CALCULATION
UNITS OF CALCULATION: B SI UNITS [J ENGLISH [J BOTH
CHECK ALL APPROPRIATE BOXES:
REAT TRANSFER: @ FINITE DIFFERENCE [3 RESPUNSE FACTOR {J STEADY STATE
SOLAR COMP. CALCULATED: DIFFUSE/DIRECT/RE~RADIATED {3 DIFFUSE/DIRECT £ ToTAL
INTEGRATION: 8 SIMPLE EULER 3 1MPLICIT L} OTHER
SHADING: {2 ANY SOLAR OBSTRUCTION &) OVERHANG ONLY £ NO SHADING
MOVABLE SHADING: £J DAILY & SEASONAL SWITCHING B SEASONAL SWITCHING {3 NOT CALCULATED
HASS EFFECT 15 CALCULATED: &) TRANSIENT HEAT FLOW £3 TIME CONSTANT FACTORS [] ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON B} SURFACE & Aﬁi [ aIR ONL‘{! £ NOT CALCULATED
INSIDE TEMPERATURE: {3 INPUT SCHEDULE BY USER £1 FIXED BY TOOL B4 VARIED BY TOOL
U-VALUES: & CHANGE W/WIND SPEED {3 REMAIN CONSTANT [} MOVABLE INSULATION
INFILTRATION: . [J AIR CHANGE PER HOUR 1 CRACK METHOD & VARIE%( %\é%% °SPEED
INTERNAL LOADS INCLUDE: [} SENSIBLE & LAT®ENT SEPARATE ] SENS. & LAT. TOTAL B SENSIBLE ONLY
VENTILATION: SENSIBLE £3 LATENT [3 VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICIENTS: £) SKY, REFL. & DIRECT £3 SKY & REFL. ) sky omy
ZONES PER RUN: 0> £ 10 - 25 2-10 1 oNLY
SYSTEM MODELING: [} SYSTEM EFFIC. INPUT B3 SYSTEM OPTIMIZING ¢ COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: 1 ANRUAL €OST SIMPLE PAYBACK {J LIFE CYCLE COSTING

B zowe BUILDIRG
[} pay % MONTH
B SURFACE £J GRAPHIC PLOT

£ MONTHLY AVE. DAILY & TOTAL

£J HORIZ. & & CARDINAL DIREC.

[ TYPICAL DAY/MONTH

FUEL USE BY:

£ MONTHLY CONSUMPTION
E3 MONTHLY PEAX DEMAND
J oTRER

{3 ANNUAL CONSUMPTION
[ ANNUAL PEAK DEMAND
£} OTHER ___

£} MONTHLY DEGREE DAYS

3 DALY

) SEASON 3 YE&R

BS SYSTEM COMPONENTS
£ ENERGY SYSTEMS
{3 TOTAL BUILDING ONLY




PASSIVE CANAUA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECTION

FOR DESIGN TOOLS REQUIRING A MICRO-COMPUTER

HARDWARE: ,
MANUFACTURER AND KODEL WUMBER: _Wang 2200 MVP (Mini)

RANDOM ACCESS MEMORY (RAM) REQUIRED: 12.5 K

DOES THIS TOOL REQUIRE A PRINTER? B ves 0 wo ‘

SUPPORT: [l USER'S GUIDE [J DATA MANUAL [J OTHER
COSTS:

FIRST COST:

MICRO-COMPUTER:

SOFTWARE:: ROM IC nisc — TAPE LISTING

SUPPORT INFORMATION: USER’S GUIDE _ DATA MARUAL OTHER

TIME T0 INPUT AND DEBUG: HAN-DAYS HAN-HOURS

RUN COST/TIME:

TYPICAL* INPUT SET=UP TIME: 1 MAN~DAYS HMAN-HOURS
TYPICAL® RUN TIME: HRS, 2.0 HIN.
TYPICAL* PRINT TIME: HRS. 0.1 HIN,

#FOR THIS FORM, ASSUME "TYPICAL™ TO BE A SINGLE~ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (v) IN
SECTION 2.
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FEA 5;% SURVEY FORM FOR
SOLARRED &7 | ENERGY DESIGN TOOLS
)

& ANALYSIS MODELS

o

TASK Vill = PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK © ~ DESIGN METHODS

GENERAL:
SIMNET

Robin Barker

TOOL NAME:

DEVELOPED BY:

AVAILABLE THROUGH:

RETURN TO:

Michael Glover

Solar Energy Program
National Research Council
Bidg. R-92

Ottawa, Ontario

K1A OR6
University of Guelph,

GIELPH, Ontario,

Margo Mandy

Watershed Energy Systems

97 Six Point Road PHONE NO.:

(519) 824-4120

TORONTO, Ontario. M8Z 2X3
January 1982

SUPPORTED BY:

DATE DEVELOPED:

DATE OF LAST REVIsion; ©une 1982

PHONE NO.:

BRIEF DESCRIPTION: {he SIMNET program performs a dynamic simalation on an hourly basis

In

using real meteorological input.

The program is similar to PASOLE program.

addition to simulating 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:

B8 MAIN FRAME COMPUTER

J HMICRO-COMPUTER {J HAND CALCULATOR {J GRAPMIC 'OR MANUAL

(COMPLETE SECTIONS 1, 2,

.

3

INTEGRATED CIRCUIT

(COMPLETE SECTIONS 1, 2

(COMPLETE SECTIONS I, 2

4)

) CARD DECK {3 pisc {3 MAGRETIC CARD [J TEMPLATES, CRARTS, TABLES
B TaPE O TarE [J LISTING 3 sorx

@ TIME SHARING 3 LISTING {3 RECALL OKLY MEMORY {1 DEVICE

[J LISTING = HARD COPY {3 RECALL ONLY MEMORY~ INTEGRATED CIRCUYT

COMPLETE SECTIONS 1, 2, 6)

/




SIMNET CANADA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

r

D)

INTENDED USE:

INTENDED FOR USE BY:

{3 ARCHITECT ENGINEER {3 TECHNICIAN @ RESEARCH ANALYST

PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

{2} PRE-DESIGN I SITE ANALYSIS £ SCHEMATICS {J DESIGN DEVEL. [J] POST-DESIGN SERV. 88 RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.):

DESIGN DEVEL. B POST-DESIGN SERV. B RESEARCH

[J) PRE-DESIGN B8 SITE ANALYSIS SCHEMATICS
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING B8 cooning [ LicuTing {3 puw ' {71 MISCELLANEOUS
LOADS LOADS [J LoaDs 1 LOADS ] FaRS
SPACE TEMPS. SPACE TEMPS, £ FC(LUX) LEVELS [) SOLAR ACTIVE {J PuMPS
) HVAC SYSTEMS HVAC SYSTEMS ) SYSTEM DESIGN [J SOLAR PASSIVE [J MISC, ELECTRICAL
B PASSIVE SOLAR & PASSIVE CLNG. {3 ECONOMICS £} ECONOMICS [J ELEV. & ESCALATOR
ACTIVE SOLAR SHADING [} mvuc(u&)m
) SRADING SYSTEM DESIGN FC(LUX) LEVELS T a.
i SYSTEM DESIGN ECONOMICS £ arTIFICIAL UTNG. ¥ GIVE DETAILS:
[J ECONOMICS UNDERGROUND LOADS REDUCTION X direct gain
. OPED N
U thigggunn : Sksg CLAZING X trombe wall
B HASS X~ attached sunspace
X~ other (hybrid)
INPUT DATA REQUIRED: ToTAL
- DOES NOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT IRPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION - ASSOCIATED WEATHER DATA B ]
BUILDING TYPE AND SCHEDULE ] 0
OCCUPANCY RATES 3 § B
BUILDING AREA - L) £
SPACE TEMPERATURES [J 8 &
LOCAL ENERGY COSTS £l 0
GENERIC BUILDING SHAPE DUE T0 SITE RESTRICTIONS 0l %’j [
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) 3 -] 8
LIGHTING REQUIREMENTS L3 9] 0

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS

GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA

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

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

0ooo oo
ComesE
0ooao

0000
BOREG
[enias]

ENGIKEERING DESIGN DEVELOPMENT DATA

MECHANICAL SYSTEM DESIGR
MECHANICAL SYSTEM COKTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM COKTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL

Stoono
sisininins
Dopooo
0oooog
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WEATHER DATA:

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TEWPERATURE DATA: B HOURLY TAPE 3 TYPICAL DAY
[J ANNUAL DEGREE DAYS [} AVE. HORTHLY MIN, AND MAX.
SOLAR DATA: B BOURLY TAPE {3 TYPICAL DAY PROFILE
SOLAR ORIENS. CALC: 88 ANY ORIEN. INCL. SLOPED
{3 SLOPED FaCING SOUTH
DAYLIGHT CaLC: ) HOUR~BY~HOUR {3 TYPICAL CLEAR & CLOUDY DAY/HONTH
{J ANNUAL AVERAGE 3 OTHER

{3 MONTHLY DATA

[ ANY VERT. & HORIZ.

{2 ANNUAL DATA
[} AVE. MONTHLY TEMP,

{3 MONTHLY DEGREE DAYS

O baiLY

[1 MONTHLY AVE. DAXLY & TOTAL

[ SURFACE REFLECTANCE

CALCULATION PROCEDURES:

LANGUAGE : FORTRAN 3 BASIC HACHIRE LANGUAGE
USER TYPE: ] INTERACTIVE ) INTERACTIVE GRAPHIC
UNITS OF CALCULATION: 8 s1 UNITS
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: B FINITE DIFFERENCE
SOLAR COMP, CALCULATED: {J DIFFUSE/DIRECT/RE~RADIATED
INTEGRATION: [ SIMPLE EULER
SHADING : {J ANY SOLAR OBSTRUCTION
MOVABLE SHADING: [ DAILY & SEASONAL SWITCHING
MASS EFFECT IS CALCULATED: B TRANSIENT HEAT FLOW
ROOM TEMP. BASED ON: [7 SURFACE & ATR
INSIDE TEMPERATURE: £ IKPUT SCHEDULE BY USER
U~VALUES: @ CHANGE W/VIND SPEED
INFILTRATION: B AIR CHANGE PER HOUR
INTERNAL LOADS INCLUDE: {3 SENSIBLE & LATENT SEPARATE
VENTILATION: B SENSIBLE
DAYLIGHT COEFFICIENTS: £ SKY, REFL. & DIRECT
ZONES PER RUN: 3> 25 1w - 25
SYSTEM MODELING: £3 SYSTEM EFFIC. INPUT
ECONOMIC ANALYSIS: [ ANWUAL 0OST
OUTPUT:
P A
LOAD DETERMINANTS: [ COMPONENT B zoME
LOADS OUTPUT BY: @ Hour % bay
TEMPERATURES : B AIR B SURFACE

[ oteEr

B PREPARE FILE

{J ERCLISH

[} RESPONSE FACTOK

[J HORIZ. & 4 CARDINAL DIREC.

) TYPICAL DAY/MONTH

[J GRAPHS, CHARTS & SIMPLE CALC.

] HAND CALCULATION
£ BOTH

[} STEADY STATE

# DIFFUSE/DIRECT 0 ToTAL
B IMPLICIT {3 oruer
£J OVERHANG ONLY B NO SRADING
{1 SEASONAL SWITCHING B8 NOT CALCULATED
{J TIME CONSTANT FACTORS [0 ASSUME NO MASS AFFECT
BB AIR ONLY [J MOT CALCULATED
8 FIXED BY TOOL {J VARIED BY TOOL
REMAIN CONSTANT MOVABLE INSULATION
£ CRACK METROD VARIES W/WIKD SPEED
{3 SENS. & LAT. TOTAL ¥ SENSIBLE ONLY
£3 LaTENT {) VARIES BY SCHEDULE
OR COMMAND
{3 SKY & REFL. {J sKy oNnLY
8210 £ 1 oNny
SYSTEM OPTIMIZING COMPONENT SENSITIVITY

£

SIMPLE PAYBACK

B BUILDING
B MOoNTH
[J GRAPRIC PLOT

FUEL USE BY:

) HONTHLY CONSUMPTION
[J MONTHLY PEAK DEMAND
[ omuer

[) ANNUAL CONSUMPTION
[J ANNUAL PEAK DEMAND
[7 OTHER __

£ LIFE CYCLE COSTING

3 SEASON YEAR

[ SYSTEM COMPONENTS
[J ENERGY SYSTEMS
{3 TOTAL BUILDING ONLY




SLNET CAADA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: B 1M ' 3 cpe 3 UNIVAC [} OTHER

CORE REQUIRED: ) > 5008 £ 100 = 500 K 8 25 - 100K 3 <25 K
SUPPORT: [ USER'S GUIDE [J DATA MANUAL 1 OTHER

EQUIPMENT: O crt ' B PRINTER [J TEXTRONIX £ OTHER

COSTS:

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

FIRST COST:

IN-OFFICE EQUIPMENT: CRT PRINTER __ X

SOFTWARE PURCHASE: CARD DECK ___ TAPE L1STING X
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER

TIME TO INPUT AND DEBUG: 1 MAN=DAYS e MAN=HOURS

RUN COST/TIME:

INPUT SET-UP TIME: HAN-DAYS 1/2  MAN-HOURS
TYPICAL* RUN TIME: £ > 1 HR, {1604~ 308 £330 4= 10u D<lon
TYPICAL® CPU TIME: £ > 1000 SEC. {J 100 = 1000 SEC. B 5 - 100 SEC. ) < 5 sEC.

“FOR THIS FORM, ASSUME "TYPICAL" TO BE 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 OBTAINED
THROUGR THEM). -

Robin Barker

97 Six Point Road
TORONTO, (Ontario).

M8Z 2X3 (416) 233-3241

N y,







DENMARK

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK VIl ~ PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING

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

RETURN TO:

GENERAL:
BA4
Hans Lund

TOOL NAME: AVAILABLE THROUGH:

DEVELOPED BY:

Thermal Insulation Laboratory Thermal Insulation Laboratory

Technical University of Denmark
Building 118 ~ DK=2800 Lyngby
Denmark

PHONE NO.:

SUPPORTED BY:

DATE DEVELOPED:

DATE OF LAST REVISION:

PHONE RO. :
BRIEF DESCRIPTION:; - Th€ 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 YALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B MAIN FRAME COMPUTER

3 MICRO~COMPUTER {3 BAND CALCULATOR

8 CARD DECK {3 bisc {1 HAGNETIC CARD
TAPE £ TAPE IJ LISTING
TIME SHARING £ L1STING {3 RECALL OKLY MEMORY

B§ LISTING = naRD cory [J RECALL ONLY HEMORY-

INTEGRATED CIRCUIT

INTEGRATED CIRCUIT
(COMPLETE SECTIONS 1, 2, 3)

(COMPLETE SECTIONS 1, 2, 4)

heat sources in the room,

(COMPLETE SECTIONS 1, 2, 5)

etc.

{J GRAPHIC OR MANUAL
{J TEMPLATES, CHARTS, TABLES
1 BoOK
[ DEVICE

(COMPLETE SECTIONS 1, 2, 6)

/




BAL UENMARK

é// SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

INTENDED USE:

INTENDED FOR USE BY:

) ARCHITECT B ENGINEER {1 TECHNICIAN KESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

{J PRE-DESIGN [J SITE aNALYSIS {J SCHEMATICS {1 DESIGN DEVEL. [ POST-DESIGR SERV. B RESEARCH
PRASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.):

{1 PRE-DESIGN [ SITE ANALYSIS £J SCREMATICS ) DESIGN DEVEL. {0 POST~DESIGN SERV, ] RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B uEaTING % cooLING {3 Licuring £J ouw {7 HISCELLANEOUS
B LOADS 8 L0aDS [ L0ADS £ LoADS FANS
0 SPACE TEMPS. [ SPACE TEMPS. 3 FCQLUX) LEVELS [} SOLAR ACTIVE PUMPS
{J HVAC SYSTEMS [J HVAC SYSTEMS £ SYSTEM DESIGN ] SOLAR PASSIVE £) MISC. ELECTRICAL
Y PASSIVE SOLAR {J PASSIVE CLNG. C] ECONOMICS ECONOMICS {JJ ELEV. & ESCALATOR
% ACTIVE SOLAR [ SHADING £J DAYLIGHTING
SHADING {J SYSTEM DESIGH FC (LUX) LEVELS
) SYSTEM DESIGR [ ECONOMICS {1 ARTIFICIAL LING.
) ECONOMICS 3 UNDERGROUND LOADS REDUCTION
& UNDERGROUND 21 SLOPED GLAZING
LOADS 3 HASS
[ MASS
INPUT DATA REQUIRED: ey
. DOES NOT ~ MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOCIATED WEATHER DATA o] by
BUILDING TYPE AND SCHEDULE % 974
OCCUPANCY RATES (e
BUILDING ARFA | %3
SPACE TEMPERATURES [ i 1538
LOCAL ENERGY COSYS B3
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS [
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) (3 y
LIGHTING REQUIREMENTS L4 £
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS ) 5t 8
SLAZING AREAS & ORIENTATIONS | % |
2001ING 0
ROOM SMAPES % L
OPERATING SCHEDULES & PROFILES x
ARCHITECTURAL DESIGN DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, &, ¢, ETC.) %jj i1 X
BUILDING MASS DATA g 2]
SHADING CCEFFICLENTS & DAYLIGHT TRANSHISSION = S
INTERIOR SURFACE DATA 8 {3

ENGINEERING DESIGN DEVELOPMENT DATA

MECHANTCAL SYSTEM DESIGN
MECHANTICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM COKTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL

ZEREEm
OLoooo
000000
00000g




SURVEY FORM FOR
ENERGY DESIGN TOOLS

SOLAR ORIENS. CALC:

DAYLIGHT CALC:

4 ANY ORIEN. INCL. SLOPED
£ SLOPED FACING SOUTH

{23 HOUR-BY-~HOUR
{3 ANNUAL AVERAGE

ANALYSIS

{ODELS

TEMPERATURE DATA: X HOURLY TAPE 3 TYPICAL DAY [ MONTHLY DATA
{7} ANNUAL DEGREE DAYS
SOLAR DATA: {X HOURLY TAPE {1 TYPICAL DAY PROFILE

£ SURFACE

] OTHER .

Bl ANY VERT. & HORIZ.

{3 TYPYLCAL CLEAR & CLOUDY DAY/HOWTR

{3 ANNUAL DATA
{1 AVE. HONTHLY MIN. AND MAX. [J AVE. MOKTHLY TEMP.

{1 MONTHLY DEGREE DAYS
[J pAILY

£1 MONTHLY AVE. DAILY & TOTAL

REFLECTANCE

CALCULATION PROCEDURES:

LANGUAGE: ¥ FORTRAN

USER TYPE: [ INTERACTIVE
UNITS OF CALCULATION:
CHECK ALL APPROPRIATE BOXES:

HEAT TRANSFER:

SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING
MOVABLE snwmc:g other
HASS EFFECT IS CALCULATED:
ROOM TEMP. BASED ON:
INSIDE TEMPERATURE:
D=-VALUES :

INFILTRATION:
INTERNAL LOADS INCLUDE:

VENTILATION:

DAYLIGHT COEFFICIENTS:
ZONES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

BASIC

B st UNITS

{7 MACHINC LANGUAGE
£ INTERACTIVE GRAPHIC

{% FINITE DIFFERENCE
DIFFUSE/DIRECT/RE=RADIATED
SIMPLE EULER

ANY SOLAR OBSTRUCTION g
DAILY & SEASORAL SWITCHING
TRANSTENT HEAT FLOW
SURFACE & AIR

INPUT SCHEDULE BY USER
CHANGE W/WIND SPEED

ATR CHANGE FER HOUR

g o088 RBROOCRBS

SENSIBLE & LATERT SEPARATE

SENSIBLE

8]

8KY, REFL. & DIRECT
> 25 £ 10 - 25
SYSTEM EFFIC. INPUT

(8

&
{3 ANNUAL 0OST

{1 OTHER __

#% PREPARE FILE

{1 ENGLISH

[ RESPONSE FACTOR
{3 DIFFUSE/DIRECT

IMPLICIT

e

OVERBANG ONLY
SEASONAL SWITCHING

TIHE CONSTANT FACTORS
AIR ONLY

FIXED BY TOOL

REMAIN CONSTART
CRACK HETHOD

SENS.

& LAT. TOTAL

LATERT

O ToockeBOOO

SKY & REFL,
2«10
SYSTEM OPTIMIZING

g

SIMPLE PAYBACK

3 BUILDING
3 MONTH
£1 GRAPHIC PLOT

{J HORIZ. & & CARDINAL DIREC.

] TYPICAL DAY/MONTH

B

[ GRAPHS, CHARTS & SIMPLE CALC.
) MAKD CALCULATION

3 BOTR
STEADY STAYE
TOTAL

OTHER

80000

NO SHADING
[} NOT CALCULATED

ASSUME NO MASS AFFECT
NOT CALCULATED
VARIED BY TOOL
MOVABLE INSULATION
VARIES W/WIND SPEED
SENSIBLE ONLY

]

9]

i8]

]

8

] VARIES BY SCREDULE
OR COMMAND

{3 sKy ONLY

1 OKLY

) COMPONENT SENSITIVITY

£) LIFE CYCLE COSTIRG

SEASON B3 YE&R

[J MONTHLY PEAK DEMARD
{J OTHER ___

OUTPUT:

LOAD DETERMINANTS:  {7J COMPONENT [J zowE
LOADS OUTPUT BY: {3 HOUR 53 pay
TEMPERATURES : % AIR &) SURFACE
FUEL USE BY: {7} MONTHLY CONSUMPTION

{3 ANNUAL CONSUMPTION
£ ANNUAL PEAK DEMAND
OTHER ___

{7 SYSTEM COMPONENTS
£ ENERGY SYSTEMS
7 TOTAL BUILDING ONLY




DENMARK

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

SECTION 2.

ASSUMING USE OF SOFTWARE ON PURLIC TIME~SHARING NETWORKS:

THROUGH THEM).

HARDWARE:

COMPUTER TYPE: B 18K £3 coc £ UNIVAC £ OTHER

CORE Rxaqum:n:' {3 > so00x % 100 - 500 X £ 25 - 100 K J<¢25 %

SUPPORT: B USER'S GUTDE [ DATA HANUAL £ OTHER

EQUIPHMENT: B} CRrT B PRINTER £J TEXTRONIX [ OTHER

COSTS:

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

FIRST CO§T:
IN-OFFICE EQUIPMENT: CRT PRINTER
SOFTWARE PURCRASE: CARD DECK raep 100§ LISTING __ ——
SUPPORT INFORMATION: USER'S GUIDE __ W}O $ DATA MANUAL _ e OTHER ___ .
TIME 0 INPUT AMD DEBUG: Ww}imw HAN-DAYS e HAN~HOURS

RUN COST/TIME:
INPUT SET~UP TIME: e HAN-DAYS mwf%m .. HAN-HOURS
TYPYCAL® RUN TIME: 1> 18R f360M-300n 1308~ 10N <10n
TYPICAL* CPU TIME: £3 > 1000 sgc. £3 100 ~ 1000 SEC. B} 5 - 100 SEC. {3 < 5 sEc.

#FOR THIS FORM, ASSUME "TYPICAL® TU BE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OQUTPUTS CHECKED (/) I8

HAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAN AVAILABLE (EXACT COSTS CAN BE OBTAINED

e
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BOLAR R&ED

SURVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

TASK VIl - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK € - DESIGN METHODS

GENERAL: |
TOOL HAME: HAUSer AVAILABLE THROUGH:
DEVELOPED BY: Dr.-Ing. Gerd Hauser

1 /0 UNIVERSITAT ESSEN

- Gesamthochschule -
£ Inba v pomimba 3 et neen o
T BT TCTOICTTE GOV YA 21
0. Prof. Dr.-lng. Karl Gertis PHONE NO. :
UniversitatsstraBe 2 - Postfach 6843

1974 Jta00Esseri

SUPPORTED BY:

DATE DEVELOPED:

DATE OF LAST REVISIOR: 1882

PHONE NO.:

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

behaviour of buildings of any size and construction.

Testing report: Hauser, G.: Verfahren zur Berechnung des Temperaturver-

haltens und Energieverbrauchs von Gebduden. KI B (1978), H. 2, 5. 53-56,

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

{J MAIN FRAME COMPUTER £} MICRO~COMPUTER 7] HAND CALCULATOR [J GRAPHIC OR MANUAL
{J CARD DECK ) pisc [) MAGNETIC CARD [] TEMPLATES, CMARTS, TABLES
D TAPE ) TAPE 3 LISTING ) BOOK
S TIME SHARING ) LISTING {) RECALL OKLY MEMORY [J DEVICE
[3 LISTING ~ HARD COPY {7 REZCALL ONLY MEMORY - INTEGRATED £IRCUIT
INTTGRATED CIRCUIT (COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIORS 1, 2, 3) {COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIORS 1, 2, &)

\_ /




HALSER

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

A
INTENDED USE: :

INTENDED FOR USE RY:

) ARCHITECT [ ENGINEER [ TECHNICIAN Mm’zsnmcn ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOFED (1 ONLY):
[} PRE-DESIGN [J SITE ANALYSIS ] SCHEMATICS {3 DESIGN DEVEL. [ POST-DESIGN SERV, JXRESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.): -
[J PRE-DESIGK {3 SITE ANALYSIS [J SCHEMATICS - {7 DESIGR DEVEL. [ POST~DESIGR SERV. /Qfxzsamm
N
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
KHEATING {3 coovineg LS LxerrinG [J oww [J MISCELLANEOUS
LOADS {3 LOADS SR 10ADS 2 LOADS 1 Fans
SPACE TEMPS. [) SPACE TEMPS. £17FC (LUX) LEVELS [} _SOLAR ACTIVE {3 pumps
) BVAC SYSTEMS [ HVAC SYSTEMS [J SYSTEM DESIGN AZCSOLAR PASSIVE [ MISC. ELECTRICAL
PASSIVE SOLAR L[] PASSIVE CLNG. [ EcoxoMics [T ECONOMICS [ ELEV. & ESCALATOR
[J ACTIVE SOLAR [J SHADING B2 DAYLIGHTING
T SHADING [ SYSTEM DESIGN FC{LUX) LEVELS
{3 SYSTEM DESIGN [} ECOROMICS [J ARTIFICIAL LTKG.
{3 ECONOMICS [J UNDERGROUKD LOADS REDUCTION
[J UNDERGROUND [] SLOPED GLAZING
LOADS [J MASS
AL puass
INPUT DATA REQUIRED: o
. DOES NOT  MIKIMUM RECOMMENDED POSSIRLE
ACCOMMODATE  INPUT INPUT INPET
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOCIATED WEATHER DATA "] oy (m] 9]
BUILDING TYPE AND SCREDULE L £l
OCCUPANCY RATES LJ § CJ
BUILDING AREA J 3
SPACE TEMPERATURES £ D 2
LOCAL ENERGY COSTS 0 [ | 8
GENERIC BUILDING SRAPE DUE TO SITE RESTRICTIONS 0 % ]
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) o) L) 0
LIGHTING REQUIREMENTS . 0 J& (3 a
SCHEMATIC DESIGR DATA .
BUILDING SURFACE AREAS ry £
GLAZING AREAS & ORIENTATIONS [ )
ZONING M) £)
ROOM SHAPES [0 L
OPERATIRG SCREDULES & PROFILES »] {1

ARCHRITECTURAL DESIGN DEVELOPMENT DATA

0000 OO

BUILDING MATERIALS & ASSOCIATED DATA (R, o, £, ETC.) pog g 0
BUILDING MASS DATA L o
SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION 9] 0l
INTERIOR SURFACE DATA a £
ENGINEERING DESIGN DEVELOPMENT DATA
MECHANICAL SYSTEM DESIGN ] 8] ) W]
MECHANICAL SYSTEM CONTROL £ £3 0 3
ELECTRICAL SYSTFM DESIGN I} [} 3 J
ELECTRICAL SYSTEM CONTROL B £d [} £
LIGHTING SYSTEM DESIGN Py £ [»
LIGHTING SYSTEM CONTROL 0 A £ o




HAUSER

J 5 iR so,
WEATHER DATA:

TEHPERATURE DATA:

50LAR DATA:

SOLAR ORIENS. CALC:

DAYLIGHT CALC:

CALCULATION PROCEDURES:

J7 HOURLY TAPE
[ ANWUAL DEGREE DAYS

B HOURLY TAPE

S& ANY ORIEN. INCL. SLOPED
[} SLOPED FACING SOUTH

S HOUR~BY-HOUR
[J ANNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

[3 TYPICAL DAY ] MONTHLY DATA

AVE. MONTHLY MIN. AND MAX.

] ANNUAL DATA
[J AVE., MONTHLY TEMP.

{7 WMONTHLY DEGREE DAYS

[3 palLy
{3 TYPICAL DAY PROFILE [} HMONTHLY AVE. DAILY & TOTAL

ANY VERT. & HORIZ.
A SURFACE REFLECTANCE

{3 HORIZ. & 4 CARDINAL DIREC.

) TYPICAL CLEAR & CLOUDY DAY/MONTH [} TYPICAL DAY/HWONTH

[ OTHER

LANGUAGE :

K rorRAN

USER TYPE: ) INTERACTIVE
UNITS OF CALCULATION:
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADING:
MASS EFFECT I5 CALCULATED:
ROOY TEMP. BASED ON:
INSIDE TEMPERATURE:
U-VALUES ;
INFILTRATION:
INTERNAL LOADS INCLUDE:

VENTILATION: a

DAYLIGHT COEFFICYENTS:
ZONKES PER RUN:
SYSTEM MODELING:

ECONOMIC ANALYS1S:

OUTPUT:

LOAD DETERMINANTS: B COMPONENT

{3 BasiC

[3 s1 uwNiTs

[J MACHINE LANGUAGE 1 OTHER . {3 GRAPHS, CHARTS & SIMPLE CALC,
) INTERACTIVE GRAPHIC

] ENGLISH

PREPARE FILE {3 HAND CALCULATIOR

[J BoTH
RESPONSE FACTOR

/KFINITE DIFFERENCE {J STEADY STATE

S5 DYIFFUSE/DIRECT/RE-RADYATED {7 DIFFUSE/DIRECT {7 TOTAL

B SIMPLE EULER £ IMPLICIT [ OTHER

ISUANY SOLAR OBSTRUCTION ] OVERHANG OKLY £J NO SHADING

[J DAILY & SEASONAL SWITCHING () SEASONAL SWITCHING [ NOT CALCULATED

JBC TRANSTENT REAT FLOW [3 TIME CONSTANT FACTORS [J ASSUME NO MASS AFFECT

{7 SURFACE & AIR JE[ AIR ONLY {7} NOT CALCULATED

AE[ IKPUT SCHEDULE BY USER {3 FIXED BY TOOL {J VARIED BY TOOL

{7 CHANGE W/WIND SPEED [ REMAIN CONSTANT ARCHOVABLE INSULATIOR

{1 AIR CHANGE PER HOUR {3 CRACK METHOD [J VARIES W/WIND SPEED

{1 SENSIBLE & LATENT SEPARATE [} SENS. & LAT. TOTAL [J SENSIBLE ONLY

[J SENSIBLE {7 LATENT [J VARIES BY SCHEDULE
OR COMMAND

S SKY, REFL. & DIRECT £ 5KY & REFL. [J sKy ONLY

ﬁ? 25 10 ~ 25 2 - 10 31 oKLY

[1 SYSTEM EFFIC. IKPUT {3 SYSTEM OPTIMIZING {3} COMPONENT SENSITIVITY

[ ANNDAL COST SIMPLE PAYBACK

]

LIFE CYCLE COSTING

[ zowe

,N: BUILDING

£3 MONTH 3 sEAsoON

K YEaR

£J GRAPHIC PLOT

LOADS OUTPUT BY: & HOUR S oax
TEMPERATURES : PN B sURFACE
FUEL USE BY: [) MONTHLY CONSUMPTION

{J MONTHLY PEAK DEMAND
{3 OTHER __

ANNUAL CORSUMPTIOR
{J TANNUAL PEAK DEMAND
[} OTHER

[} SYSTEM COMPONENTS
[ ENERGY SYSTEMS
X TOTAL BUILDING ONLY




GERMARY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: L} IsM . {7} coc . [ UNIVAC )&OTH}:R 7@ cf’%’/\é;‘—owﬁ%‘
CORE REQUIRED: 1> 500K Kmo - 500 K - £ 25 - 100 K 1<25K '
SUPPORT: ) USER'S GUIDE [J DATA MANUAL [J OTHER
EQUIPMENT: [ cRT ' S prINTER [3 TEXTRONIX £1 omiER
COSTS:
i itd
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 o DATA MANUAL OTHER
TIME TO INPUT AND DEBUG: HAN~DAYS HMAN=-BOURS

RUN COST/TIME:

INPUT SET-UP TIME: HAN-DAYS MAN~BOURS
TYPICAL* RUK TIME: 3> 1 8BRe ) 60M=- 304 £330 8= 10n [ <ion
TYPICAL®* CPU TIME: . £ > 1000 sEC. 3 100 ~ 1000 SEC. 3 5 - 100 SEC. 3 < 5 sEC.

“FOR THIS FORM, ASSUME "}’iﬂCAL“ TO BE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OQUTPUTS 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 OBTAINED
THROUGH THEM). .

- /




ITALY

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

GENERAL:

tooL map: More AVAILABLE THROUGR:
DEVELOPED BY: B. Boni, M. Dalponte,

CNR

R. Rozzi,

Fiat Engineering

via Belfiore 23 - Torino = PHONE NO. 1

SUPPORTED BY: Dr. Franco Vivona

DATE DEVELOPED: Direzione CNR/PFE
DATE OF LAST REVISION: Via Nizza 128
00198 Roma

PHONE Ro.:  06-854389

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

loads using transfer functions. (Please find enclosed paper)

PLEASE ATTACH AKY VALIDATION OR TESTING REPORTS,

TOOL HARDWARE & AVAILABLE FORMS:

B HMAIN FRAME COMPUTER [ MICRO~-COMPUTER [J HAND CALCULATOR [J GRAPHIC OR MANUAL
{3 CARD DECK 3 pisc ] MAGNETIC CARD [J TEMPLATES, CHARTS, TABLES
& TaPE 3 TAPE {J LISTING [J BOOK
) TIME SHARING {J LISTING [3 RECALL OKLY HEMORY {} DEVICE
T[] LISTING - HARD COPY [J RECALL ONLY MEMORY - INTEGRATED CIRCUIT
INTEGRATED CYRCUIT (COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTXONS 1, 2, §)

(COMPLETE SECTIONS 1, 2, 4)

N N




D

INTENDED USE:

2 ARCHITECT

INTENDED FOR USE BY:

ENGINEER

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

3 TECHNICIAN
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

B8 RESEARCH ANALYST

INPUT DATA REQUIRED:

PRE-DESIGN AND SITE ANALYSIS DATA
t

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 (VERTIL., INSUL., ETC.)
LIGHTING REQUIREMENTS

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA )

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

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

ENGINEERING DESIGN DEVELOPMENT DATA

MECHANICAL $YSTEM DESIGN
MECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL

{3 PRE-DESIGN {J SITE ANALYSIS {] SCHEMATICS DESIGN DEVEL. [ POST~DESIGN SERV. &) RESEARCH
PHASE(S) FOR WRICH DESIGN TOOL MAY BE USEFUL (ANY NO.): . )
[ PRE-DESIGN [J SITE ANALYSIS {3 SCHEMATICS £ DESIGN DEVEL. {8 POST~DESIGN SERV, &) RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B neating COOLING £J vLieHTING [J prw [ MISCELLANEOUS
£ Loaps (51 LOADS [J LoADS {J LoaDS ] FAKS
B SPACE TEMPS. ¥ SPACE TEMPS. ) FC(LUX) LEVELS [J SOLAR ACTIVE 3 puMps
3 HVAC SYSTEMS % HVAC SYSTEMS {J SYSTEM DESIGN £J SOLAR PASSIVE (J MISC. ELECTRICAL
3 PASSIVE SOLAR PASSIVE CLNG. £ ECONOMICS 1 EconoMics {J ELEV. & ESCALATOR
[ ACTIVE SOLAR [F SHADING [J DAYLIGHTING
B skaDING £) SYSTEM DESIGN FC{LUX) LEVELS
L) SYSTEM DESIGN {J EconoMics £J ARTIFICILAL LING.
[ EcoxoMics [J UNDERGROUND LOADS REDUCTION
[J UNDERGROUND [f SLOPED GLAZING
LOADS X MASS
& nass

TOTAL
DOES KOT MINIMUM RECOMMENDED POSSI BLE
ACCOMMODATE INPUT INPUT INPUT
BB 0
B8 B 8
9] g 0 o
0 -
= ;
[n] [ ] [}

=i

(WS nislsln

[y

aoooons

8ooo Coooo

0o0ooon

aoons

[nininin

Soooon




ITALY

IEA

BOLAR R&D

SURVEY FORM FOR
- | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

{3 MONTHL
{3 OTHER

ouxr

PEAK £ ANNUAL PEAK DEMAND

fmmn
Y [} OTHER

R 5 8 v e
WEATHER DATA:
TEMPERATURE DATA: X} HOURLY TAPE & TYPICAL DAY  [] MONTHLY DATA {1 aNNUAL DATA ] HMONTHLY DEGREE DAYS
[0 ANNUAL DEGREE DAYS  [J AVE. HMONTHLY MIN. AMD MAX. [ AVE. MONTHLY TEMP. [J DAILY
SOLAR DATA: [X HOURLY TAPE B TYPICAL DAY PROFILE [ MONTHLY AVE. DAILY & TOTAL
SOLAR ORIENS. CALC: [J ANY ORIEN. INCL. SLOPED ) ANY VERT. & HORIZ. 8 HORIZ. &-4-CARDIRAL-DIREG.
{1 SLOPED FACING SOUTH {3 SURFACE REFLECTANCE
DAYLIGHT CALC: [ HOUR-BY~HOUR [J TYPICAL CLEAR & CLOUDY DAY/MOWITH ) TYPICAL DAY/MONTH
[ ANKUAL AVERAGE {3 OTHER : 3
CALCULATION PROCEDURES:
LANGUAGE:  [¥ FORTRAN 3 BASIC ) MACHINE LANGUAGE [J OTHER [J GRAPHS, CHARTS & SIMPLE CALC.
USER TYPE: {J INTERACTIVE ] IKTERACTIVE GRAPHIC PREPARE FILE HAND CALCULATION
UNITS OF CALCULATION: BB S1 uNITS £ ENGLISH ) ®5OTH
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: {J FINITE DIFFERENCE %] RESPONSE FACTOR £J STEADY STATE
SOLAR COMP. CALCULATED: ¥ DIFFUSE/DIRECT/RE~RADIATED [ DIFFUSE/DIRECT J ToTAL
INTEGRATION: {J SIMPLE EULER {3 1MPLICIT {7 OTHER
SHADING: 8 ANY SOLAR OBSTRUCTION {J OVERHANG ONLY [J HO SHADING
MOVABLE SHADING: £3 DAILY & SEASONAL SWITCHING (] SEASONAL SWITCHING [ NOT CALCULATED
MASS EFFECT IS, CALCULATED: TRANSIENT HEAT FLOW {3 TIME CONSTANT FACTORS [T ASSUME NO MASS AFFECT
ROOM TEMP, BASED ON: {1 SURFACE & AIR ¥l AIR ONLY {J NOT CALCULATED
INSIDE TEMPERATURE: 3 INPUT SCHEDULE BY USER £3 FILED BY TOOL {J VARIED BY TOOL
U~VALUES: [ CHANGE W/WIND SPEED {3 REMAIN CONSTANT £ MOVABLE INSULATION
INFILTRATION: B2 AIR CHANGE PER HOUR £ CRACK METHOD ¥ VARIES W/WIRD SPEED
INTERNAL LOADS mcwut: BY SENRSIBLE & LATENT SEPARATE SENS. & LAT. TOTAL {J SENSIBLE ONLY
VENTILATION: £) SENSIBLE LATENT % VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICLENTS: SKY, REFL. & DIRECT [} SKY & REFL. SKY ONLY
ZONES PER RUN: 7> 25 (210 - 25 02«10 £3 1 oNLy
SYSTEM MODELING: {} SYSTEM EFFIC. INPUT £ SYSTEM OPTIMIZING COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: ) ANNUAL €OST {3 SIMPLE PAYBACK {3 LIFE CYCLE COSTING
OUTPUT:
e
LOAD DETERMINANTS: 3§ COMPONENT {3 zone {3 BUILDING
LOADS OUTPUT BY: {3 Bouw £3 pay £ MONTH »} ssasoﬁ {3 YEaR
TEMPERATURES : B AIR £3 SURFACE {3 GRAPHIC PLOT
FUEL USE BY: {3 MONTHLY CONSUMPTION {3 ANNUAL CONSUMPTION [J SYSTEM COMPONENTS

{7 ENERGY SYSTEMS
) TOTAL BUILDING ONLY




MORE

[TALY

HARDWARE:

COMPUTER TYPE:

CORE REQUIRED:
SUPPORT:

EQUIPMENT:

COSTS:

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

£) 1BM £ epe 8 UNIVAC

3 > 500 8 100 = 500 X 0J 25 - 100 X <25k
% USER'S GUIDE {0 DATA MANUAL [ OTHER

B crr

# PRINTER 8 TEXTRONIX X1 omier _ PLOTTER

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

FIRST COST:

SOFTWARE PURCHASE:

TIME 10 INPUL AND
RUN COST/TIME:

INPUT SET-UP TIME:

TYPICAL* RUN TIME:

TYPICAL® CPU TIME:

SECTION 2,

IN-OFFICE EQUIPMENT:

SUPPORT INFORMATIONS

CRT PRINTER
CARD DECK TAPE LISTING
USER'S GUIDE . DATA MANUAL OTHER
DEBUG: . MAN-DAYS HMAN~HOURS
1=2 wan-pavs o HAN-HOURS
0> 1 uR. 1e0M-30H B 3jon-10y d<1oH
) > 1000 SEC, & 100 - 1000 SEC. 05~ 100 SEC. 0 < 5 sEC.

*FOR THIS FORM, ASSUME “TYPICAL™ T0 BE A SINGLE~ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (v) IN

ASSUMING USE OF SOFTWARE ON PUBLIC TIME~SHARYNG NETWORKS:

THROUGH THEM).

Ing. Bruno Boni

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

c/o Fiat Engineering

Via Belfiore 23

Torino

-




SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MICRO-COMPUTER

HARDWARE:

HANUFACTURER AND woDEL wumper: _ HP 9845/B

RANDOM ACCESS MEMORY (RAM) REQUIRED: __ 140 X

DOES THIS TOOL REQUIRE A PRINTER? & YES £ wo

SUPPORT: £3 USER'S GUIDE {J DATA MANUAL [3 oTHER
COSTS:
FIRST COST:
wicro-cowpuTER: ~ 50.000.000 Lire
SOFTWARE : ROM IC pISC ' TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER _
TIME TO INPUT, AND DEBUG: MAN=DAYS MAN-HOURS
RUN COST/TIME:
TYPICAL®* INPUT SET-UP TIME: 1 MAN-DAYS MAN~HOURS
TYPICAL® RUN TIME: > 1 HRS. MIN.
TYPICAL* PRINT TIME: - HRS. HIN,

#FOR THIS FORM, ASSUHME “TYPICAL™ T0 BE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (V) IN
SECTION 2. '
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SURVEY FORM FOR
NERGY DESIGN TOOLS
& ANALYSIS MODELS

Im

FOR DESIGN TOOLS REQUIRING A HAND-HELD CALCULATOR

HARDWARE:
MANUFACTURER AKD MODEL nuMBER: LLXAS INSTRUM. TI~59
DOES THIS TOOL REQUIRE A PRINTER? 8 vES 0 ne
SUPPORT : 8 USER'S GUIDE . [ DATA MANUAL {7 OTHER
COSTS:
FIRST COST:
HARDWARE : CALCULATOR B PRINTER
SOFTWARE : MAGNETIC CARD LISTING ___ OTHER __
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER N
RUN COST/TIME: ,
TYPICAL® INPUT SET-UP TIME: HRS. HIN.
TYPICAL® RUN TIME: L HRS. MIN,
TYPICAL® PRINT TIME: HRS. 1IN,

#*FOR THIS FORM, ASSUME "TYPICAL" TO BE A SINGLE~ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN
SECTION 2.




1= A L SURVEY FORM FOR
SOLAR R&D | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK VI - PASSIVE AND HYBRID SOLAR © ReTumk TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL.:

SMP (Passive Modules Simulation)

TOOL NAME: AVAILABLE THROUGH:
DEVELOPED BY: FEDERICO BUTERA ‘ FEDERICO BUTERA
SERGIO FARRUGGIA ISTITUTO DI FISICA TECNICA
GIANFRANCO_RIZZO VIALE DELLE SCIENZE - PALERMO (ITALY
GIANNI STLVESTRINI PHONE ro.: 091 ~ 488780
supporTED BY: CONSIGLIO NAZIONALE DELLE RICERCHE
DATE DEVELOPED: 1080
DATE OF LAST REVISION: JUNE 1982

PHONE NO.:

BRIEF DESCRIPTION: . The model simulates the thermal behaviour of one or two rooms

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

PLEASE ATTACE ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B’ MAIN FRAME COMPUTER [0 41CRO~COMPUTER [J HAND CALCULATOR [J GRAPHIC Ok MANUAL
{0 CARD DECX {J pisc [J MAGNETIC CARD [3 TEMPLATES, CHARTS, TAE.LS
TAPE 3 Tarr ) LISTING O BOOK
I TIME SHARING [J LISTING [3 RECALL OKLY MEMORY [J DEVICE
™ LISTING = RARD COPY {J RECALL ONLY HMEMORY - INTEGRATED CIRCUIT
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, Z, 6)
(COMPLETE SECTIONS 1, 2, 3 (COMFLETE SECTIORS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, 4)

N ' /




SMP : [TALY

S0LAR RED

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

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




SHP ’ ITALY

f

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

z
o
beme
O
L
%

N
INTENDED USE:

INTENDED FOR USE BY:

% ARCHITECT

PHASE FOR WHICE DESIGN TOOL WAS DEVELOPED (1 ONLY):

ENGINEER [ TECHNICIAN [ RESEARCH ANALYST

[J PRE~DESIGN [J SITE ANALYSIS {7 SCHEMATICS {3 DESIGN DEVEL. [3 POST-DESIGK SERV, { RESEARCH
PHASE(S) FOR WHICH DESIGK TOOL MAY BE USEFUL (ANY NO. ):
{3 PRE~DESIGK D SITE ANALYSIS [ SCHEMATICS DESIGN DEVEL. POST-DESIGN SERV. y RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

& neatine § COOLING LIGHTING [ paw [ MISCELLANEOUS
& Lors &8 104DS @ LoADS {J 104Ds {7 raxs
SPACE TEMPS. &9 SPACE TEMPS. 0 ¥C(LUY) LEVELS { SOLAR ACTIVE 0 pusps
HVAC SYSTEMS [J HVAC SYSTEMS {3 SYSTEM DESIGK {7 SOLAR PASSIVE [J ¥ISC. ELECTRICAL
PASSIVE SOLAR £) PASSIVE CLNG. {3 ECONDMICS £ EcoNoMics {J ELEV. & ESCALATOR
ACTIVE SOLAR & SHADING {9 DAYLIGHTING
SHADING [J SYSTEM DESIGN FC{LUX) LEVELS
47 SYSTEM DESIGN ) ECONOMICS £ ARTIFICIAL LTNG.
[J ECONOMICS ) UNDERGROUND LOADS REDUCTION
L) UNDERGROUND SLOPED GLAZING
LOADS MASS
& nass
INPUT DATA REQUIRED: s
. DOES KOT ~ MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT IKPUT INPUT
PRE~DESIGR AND SITE ANALYSIS DATA
LOCATIOR ~ ASSOCIATED WEATHER DATA 0 D o &
BUILDING TYPE AND SCEEDULE | &7
OCCUPANCY RATES 3 [}
BUILDING AREA L 0
SPACE TEMPERATURES L £ &
LOCAL ENERGY COSTS «% ]
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS %
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) [
LIGETING REQUIKEMENTS (] o ]
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS &
GLAZING AREAS & ORIENTATIONS @ 8 @
ZOKING & D
ROOM SHAPES 8 0 &
OPERATING SCHEDULES & PROFILES D ®
ARCHITECTURAL DESIGK DEVELOPHENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, o, £, ETC.) 0 D 2 &
BUILDING MASS DATA E 2 L2 @
SHADING CCEFFICIENTS & DAYLIGHT TRANSM1SSION 0 L @
INTERIOR SURFACE DATA L ] (] &
ENGINEERING DESIGN DEVELOPMENT DATA
SYSTEM DESIGK & ) " "l
. X CONTROL [} & ) ]
ELECTRICA. SYSTEM DESIGN & 0 i [}
ELECTRICAL SYSTEY CONTROL g & O D
LIGHTING SYSTEM DESIGN 0 i8] D
LIGBTING SYSTEM CONTROL O & D 0
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ALY

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

: i iy
WEATHER DATA:

&) HOURLY TAPE

TEMPERATURE DATA: & TYPICAL DAY & MONTHLY DATA {1 ANXUAL DATA

{7 MONTHLY DEGREE DAYS

[ ANNUAL DEGREE DAYS

& AVE. HONTHLY MIK. AND HAX.

8 AVE. MONTHLY TEMP.

B DAILY

SOLAR DATA:

SOLAR ORIENS. CALC:

DAYLIGHT CALC:

@ HOURLY TAPE

@9 TYPICAL DAY PROFILE

@ AN ORIEN. INCL. SLOPED
{1 SLOPED FACING SOUTH

[T} ANY VERT. & HORIZ.

&7 MONTHLY AVE. DAILY & TOTAL

[} HORIZ. & 4 CARDINAL DIREC.

@ SURFACE REFLECTANCE

# BOUR-BY-HOUR
[0 ANNUAL AVERAGE

[J TYPICAL CLEAR & CLOUDY DAY/MONTE

[} OTHER

{0 TYPICAL DAY/MONTH

CALCULATION PROCEDURES:

LANGUAGE:

&F FORTRAN

{1 BasiC

{J HACRINE LANGUAGE

] orxer

{J GRAPHS, CHARTS & SIMPLE CALC.

USER TYPE:

£ INTERACTIVE

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

&8 sI1 UKITS

[J INTERACTIVE GRAPHIC

@ FINITE DIFFERENCE

48 PREPARE FILE

{2 BAND CALCULATION

[J ENGLISK

[J RESPONSE FACTOR

J BOTH

[J STEADY STATE

SOLAR COMP. CALCULATED: & DIFFUSE/DIRECT/RE-RADIATED {3 DIFFUSE/DIRECT £ TOTAL
INTEGRATION: {3 SIMPLE EULEK {3 IMriicIY {J OTHER
SRADING: @9 ANY SOLAR OBSTRUCTION {J OVERHANG ONLY [J NO SHADING
MOVABLE SHADING: I3 DAILY & SEASONAL SWITCHING g9 SEASONAL SWITCHING [J NOT CALCULATED
MASS EFFECT IS CALCULATED: &3 TRANSIENT HEAT FLOW [} TIME CONSTANT FACTORS [3J ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: &P SURFACE & AIR {1 AIR onLY {3 NOT CALCULATED
INSIDE TEMPERATURE: [ INPUT SCHEDULE BY USER {3 FIXED BY TOOL & vARIED BY TOOL
U~VALUES: # CHANGE W/WIND SPEED {J REMAIN CONSTAKT £J MOVABLE INSULATION
INFILTRATION: [J AXR CRANGE PER HOUR {3 CRACK METHOD B VARIES W/WIND SPEED
INTERKAL LOADS INCLUDE: [J SERSIBLE & LATENT SEPARATE [ SENS. & LAT. TOTAL B sEXSIBLE ONLY
VENTILATION: [ SENSIBLE {3 LATENT BY VARIES BY SCHEDULY
OR COMMAKRD
7 DAYLIGHT COEFFICIENTS: {7} SKY, REFL. & DIRECT {J SKY & REFL. B8 sky ONLY
ZONES PER RUN: o> 2 010 - 25 #2-10 01 oy
SYSTEM MODELING: {3 SYSTEM EFFIC. INPUT 8P sYSTEM OPTIMIZING &P COMPONENT SERSITIVITY
ECONOMIC ANALYSIS: [ aMNUAL coST {J SIMPLE PAYBACK {3 LIFE CYCLE COSTING
OQUTPUT:
et 2
LOAD DETERMINANTS: [ COMPONENT 8 zonx {J BUILDING
LOADS OUTPUT BY: & BOUK B bay B MONTH & seasox 3 YEAR
TEMPERATURES : & ax & sUurRFacE {3 GraPHIC PLOT
FUEL USL BY: @ MONTHLY CONSUMPTION ) ANKUAL CONSUMPTION [J SYSTEX COMPONEXTS
O MONTHLY PEAK DEMAND [ ANNUAL PEAK DEMAND ) ENERGY SYSTEMS
D oraer {3 OTHER [J TOTAL BUILDING ONLY




SHP [TALY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

BOLAR R&D

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: B 1mm {J coe [J UNIvAC .0 omier
CORE REQUIRED: 1 > 500K & 100 - 500 K 25 - 100 X D<25x
SUPPORT: [ USER'S GUIDE [J DATA MANUAL R OTHER Description of oﬁ%az."fhm)
EQUIPMENT: [J crr ‘ [J PRINTER [J TEXTRONIX [} OTHER e
COSTS:
Do
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
IN-OFFICE EQUIPHENT: CRT PRINTER e
SOFTWARE PURCHASE: CARD DECK TAPE o LISTING }
SUPPORT INFORMATION: USER'S GUIDE _ DATA MANUAL OTHER
TIME T0 IRPUT AND DEBUG: MAN~DAYS = _ MAN~HOURS
RUN COST/TIME: :
INPUT SET-UP TIME: HAR~DAYS = MAN-HOURS
TYPICAL® RUN TIME: 03> 1 ur, 160 M- 30 D30k~ 10w & <1on
TYPICAL® CPU TIME: 3 > 1000 SEC. 1 100 = 1000 SEC. Z# 5 - 100 SEC. £ <5 SEC.

“FOR THIS FORM, ASSUME “TYPICAL™ T0 EE A SINGLE-ZOKED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (,’) 1IN
SECTION 2.

ASSIMING USE OF SOFTWARE ON PUBLIC TIME~SHARING NETWORKS:

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

ISTITUTO DI FISICA TECNICA cuc

FACOLTA' DI INGEGNERIA CENTRO _UNIVERSITARIO DI CALCOLO.
VIALE DELLE SCIENZE VIALE DELLE SCIENZE

90128 PALERMO (ITALY) 90128 PALERMO (ITALY)

N | !




IEA

BOLAR R&D

3 SURVEY FORM EOR
| ENERGY DESIGN TOOLS

o

% & ANALYSIS MODELS
&
TASK VIl - PASSIVE AND HYBRID SOLAR RETURN TO:
LOW ENERGY DWELLING
SUBTASK B ~ MODELLING & SIMULATION
SUBTASK C -~ DESIGN METHODS
GENERAL:
TOOL RAME: AZIZ AVAILABLE THROUGH:
veviLopep py: FEDERICO BUTERA FEDERICO BUTER/«\w B
SERGIO FARRUGGIA ISTITUTO DI FISICA TECNICA
GIANFRANCO RIZZ0 ——VIALE DELLE SCIENZE - PALERMO (ITALY)
GIANNI SILVESTRINI proxz no,: (097) - 488780
surporTED BY: CONSIGLIO NAZIONALE DELLE RICERC
DATE DEVELOPED: lasn
DATE OF LasT mevision:  JUNE 1982 ~
PHONE NO.:
BRIEF pEscripTION: | AZ17, derived from model SMP, is intended to be used during the
first phases of mu‘H\iqtowy buildings design process. The description
of internal partitions is simplified in order to reduce the number
of inputs. Passive systems may be simulated,
PLEASE ATTACE ANY VALIDATION OR TESTING REPORTS.
TOOL HARDWARE & AVAILABLE FORMS:
B MAIN FRAME COMPUTER 0 MICRO"CGN.PUTER 0 BAND CALCULATOR 3 GRAPHIC OR HANUAL
{J CARD DECK 3 pisc [ MAGNETIC CARD ] TEMPLATES, CHARTS, TABLES
{8 TAPE [0 Tary {3 LISTING {3 BOOK
B TIME SHARING 3 ListInG [ RECALL OKLY MEMORY O pevick
[ LISTING ~ BARD CopPY [J RECALL OKLY MEMORY - INTEGRATED CIRCUIT
INTEGRATEDL CIRCUIT {COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)
(COMPLETE SECTIONS 1, 2, 4) '

/




[TALY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

.
INTENDED USE:

INTENDED FOR USE BY:
L arcuiTECT I ENGINEER [l TECHNICYAK [} RESEARCH ARALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

KPRE*DESIGN {3 SITE ANALYSIS ) SCHEMATICS {3 DESIGN DEVEL. [J POST-DESIGN SERV. [J RESEARCH

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

M PRE-DESIGN D SITE ANALYSIS I3 SCHEMATICS £ DESIGK DEVEL. {J POST-DESIGN SERV. [J RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

& ueaTinG {&. cooLinG ™ LIGHTING [ pHw {7} MISCELLAKEOUS
B 1L0ADS LOADS B LOADS [ 10ADS [J FARS
[ SPACE TEMPS. SPACE TEMPS. ) FC(LUX) LEVELS [J SOLAR ACTIVE ) puMes
HVAC SYSTEMS [J BVAC SYSTEMS [J SYSTEM DESIGN [J SOLAR PASSIVE £) MISC. ELECTRICAL
PASSIVE SOLAR [J PASSIVE CLNG. {3 ECONOMICS £J EcONOMICS [) ELEV. & ESCALATOR
ACTIVE SOLAR % SHADING {J paYLIGHTING
¥ SHADING {J SYSTEM DESIGR FC(LUX) LEVELS
§J SYSTEM DESIGN £ ECONOMICS {3 ARTIFICIAL LING.
[ ECONOMICS [ UNDERGROUND LOADS REDUCTION
[J UKDERGROUND B SLOPED GLAZING
LOADS B MASS
B MASS
INPUT DATA REQUIRED: o
. DOES NOT  MINIMUM RECOMMENDED POSSIBLE
AGCOMMODATE  IKPUT INPLT INPLUT
PRE~DESIGN AND SITE ANALYSIS DATA
LOCATION ~ ASSOCIATED WEATHER DATA ] 9] ) !
BUILDING TYPE AND SCREDULE B ] ]
‘OCCUPANCY RATES ) 0
BUILDING AREA 0 3 H,
SPACE TEMPERATURES 0 [} D £
LOCAL EXIRGY COSTS B £ o O
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS |} % = 0
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) " ] £
LIGHTING REQUIREMERTS ] 0 Bl 0
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS il
GLAZING AREAS & ORIENTATIONS @ E g
ZONING [l D
ROOY SHAPES 3 8] 0
OPERATING SCHEDULES & PROFILES 0 D &,
ARCHITECTURAL DESIGN DEVELOPMENT DATA
BUILDIKG HMATERIALS & ASSOCIATED DATA (R, a, ¢, FTC.) ) W] [ Iy
BUILDING MASS DATA B D 3 &
SHADING CCEFFICIENTS & DAYLIGHT TRARSHISSION W] [ 3
INTERIOR SURFACE DATA O 8] (o &
ENGINEERING DESIGN DEVELOPMENT DATA
MECHANICAL SYSTEM DESIGN < N 0 e
MECHANICAL SYSTEM CONTROL 0 B ] 5]
ELECTRICAL SYSTEM DESIGK B i O ]
ELECTRICAL SYSTEM CONTROL % B3 o 0
LIGHTING SYSTEM DESIGN D | 0
LIGHTING SYSTEM CONTROL 0 j=4 0 D




[TALY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TEMPERATURE DATA:

SOLAR DATA:

SOLAR ORTENS., CALC:

DAYLIGHT CALC:

5 HOURLY TAPE
[J ANNUAL DEGREE DAYS

BY MOURLY TAPE

ANY ORIEN. INCL. SLOPED
{3 SLOPED FACING SOUTH

[ BOUR-BY~HOUR
[J ANNUAL AVERAGE

B¥ TYPICAL DAY

{2) OTHER

BJ MONTHLY DaTA

fl TYPICAL DAY PROFILE

{3 ANY VERT. & HORIZ.
B SURFACE REFLECTANCE

[J TYPICAL CLEAR & CLOUDY DAY/MONTH

CALCULATION PROCEDURES:

LANGUAGE: ) FORTRAR
[ INTERACTIVE °

X s1

USER TYPE:

UNITS OF CALCULATION:

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:

{3 BasIC

[J MACHINE LANGUAGE
[ INTERACTIVE GRAPHIC
UKITS

88 FINITE DIFFERENCE

3 OTHER

9 PREPARE FILE

[J ENGLISE

[J RESPONSE FACTOR
DIFFUSE/DIRECT
IMPLICIT

OVERHANG ORLY
SEASORAL SWITCHING
TIME CORSTANT FACTORS
AIR ONLY

FIXED BY TOOL

REMAIN CONSTANT
CRACK METHOD
SENS. & LAT. TOTAL
LATENT

0O 00D OoO0O0UO®g oo O

SKY & REFL.
Jg2-10
SYSTEM OPTIMIZING

0o

SIMPLE PAYBACK

B BUILDING
[ MONTH
I3 GRaPHIC PLOT

[0 ANNUAL DaTA

[ SEASON

3 MONTHLY
(3 AVE. MONTHLY MIN. AND MAX. [ AVE. MONTHLY TEMP.

DEGREE
2 parLy

DAYS

B MONTHLY AVE. DAILY & TOTAL

3 HORIZ. & & CARDIRAL DIREC.

[0 TYPICAL DAY/MONTH

[J GRAPRS, CHARTS & SIMPIE CALC.
[J HAND CALCULATION

[J BOTH

) STEADY STATE

TOTAL

OTHER

NO SHADING

NOT CALCULATED

ASSUME NO MASS AFFECT
NOT CALCULATED
VARIED BY TOOL
MOVABLE INSULATION
VARIES W/WIND SPEED
SENSIBLE OKLY

VARIES BY
OR COMMAND

SCHEDULE

B §EFOBO0OOCDO0O

SKY ORLY
£ 1 onuy

5% COMPONENT SENSITIVITY

[J LIFE CYCLE COSTING

[J HMONTHLY PEAK DEMAND
0 oTner

SOLAR COMP. CALCULATED: £ DIFFUSE/DIRECT/RE-RADIATED
INTEGRATION: {3 SIMPLE EULER
SHADING: 9 ANY SOLAR OBSTRUCTIOKR
HOVABLE SHADING: {J DAILY & SEASONAL SWITCHING
HASS EFFECT 1S CALCULATED: [ TRANSIENT HEAT FLOW
ROQY TEMP. BASED' ON: Bl SURFACE & AIR
INSIDE TEMPERATURE: {2 INPUT SCHEDULE BY USER
L~VALUES : CHANGE W/WIND SPEED
INFILTRATION: [J AIR CHANGE PER HOUR
INTERNAL LOADS INCLUDE: [} SERSIBLE & LATENT SEPARATE
VENTILATION: [J SENSIBLE
DAYLIGHT COEFFICIENTS: {3 SKY, REFL. & DIRECT
ZONES PER RUN: 0> 2 0= 25
SYSTEM MODELING: {J SYSTEM EFFIC. INPUT
ECONOMIC ANALYSIS: [1 ANNUAL £oST
QUTPUT:
Pt o
LOAD DETERMINAKTS:  [J COMPONENT B zone
LOADS OUTPUT BY: BY nour 5 bay
TEMFERATURES: B ALk {3 SURFACE
FUEL USE BY: [ MONTHLY CONSUMPTION

[J ANNUAL CONSUMPTION
[0 ANNUAL PEAK DEMAND
O OTHER

[J SYSTEM COMPONERTS
[J ENERGY SYSTEMS
[3 TOTAL BUILDING ONLY




AZ1Z ITALY

SURVEY FORM FOR
ENERGY DESIGN TOOLS |
ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A, MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: B 1M 0 enc [J UNIVAC [J OTHER
CORE REQUIRED: 3> 500k & 100 ~ 500 X [ 25 = 100 K O< 25K
SUPPORT: [0 USER'S GUIDE [ DATA HANUAL & OTHER Description of oﬁ%&m Myges
EQUIPMENT: [ crt ' 3 PRINTER {3 TEXTRONIX {3 oTHER ’
COSTS:
hdobidtiedl]
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
IN-OFFICE EQUIPHMENT: CRT PRINTER
SOFTWARE PURCHASE: CARD DECK ____  TAPE N LISTING
SUPPORT INFORMATION: USER'S GUIDE _ DATA MANDAL OTHER
TIME TO INPUT AND DEBUG: o MAK-DAYS e MAN-HOURS
RUK COST/TIME: )
INPUT SET-UP TIME: _ _ BAR-DAYS MAN-HOURS
TYPICAL* RUN TIME: £ > ! ER. [160M~ 304 {1308~ 10H B<cion
TYPICAL® CPU TIME: {J > 1000 SEC. 3 100 ~ 1000 SEC, B 5 - 100 SEC. [l < 5 skc.

#FOP TRIS FORM, ASSUME "TYPICAL” TO EE & SINGLE~ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) iIN
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME~-SHARING NETWORKS:

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

ISTITUTO DI FISICA TECNICA cue

FACOLTA' DI INGEGNERIA CENTRO_UNIVERSITARIO DI CALCOLO
VIALE DELLE SCIENZE VIALE_DELLE SCIENZE

90128 _ PALERMO (ITALY.) 90128 —PALERMO I TALY)
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NORWAY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECW@N//

TASK VIl - PASSIVE AND HYBRID SOLAR

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C ~ DESIGN METHODS

RETURN TO:

Ove Jgrgensen

Laboratoriet for Varmeisol
Danmarks Tekniske Hgjskole
Bygning 118

GENERAL.:

TOOL RaMe: BYVOK

2800 Lyngby = Danmark

AVAILABLE THROUGR:

DEVELOPED BY:

Norwegian Institute of Technology

B.T, Larsen,

Trondheim, Norway

Norwegian Building Research

Institute, Oslo, Norway

piong no.;  (075) 94000

SUPPORTED BY:

DATE DEVELOPED: L9 70

Department of Heating, Ventila-

DATE OF LAST REVISION:

1972

ting and Sanitary Engineering,

BRIEF DESCRIPTION:

For one day the program calculates hourly heating or cooling

Norwegian Institute of Technolog

(075)

PHONE NO.: 94000

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

The program

also calculates hourly temperatures of the room surfaces and the room

air if the room is ventilated by unconditioned outdoor air.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

3 MAIN FRAME COMPUTER

(COMPLETE SECTIONS 1, 2, 3)

\_

[J HMICRO-COMPUTER

{J CARD DECK i pisc {7} MAGNETIC CARD {3 TEMPLATES, CHARTS, TABLES
3 TarE 3 TAYE £ LISTING J BOOK

[ TIME SHARING [J LISTING [3J RECALL ONLY HMEMORY {J DEVICE

[ LISTING = HARD CO¥Y {1 RECALL ONLY MEMORY~- INTEGRATED CIRCUIT

(COMPLEYE SECTIORS 1, 2, 4)

[J HAKD CALCULATOR [J GRAPHIC OR MANUAL

INTEGRATED CIRCUIT

(COMPLETE SECTIONS 1, 2, 6)

/

(COMPLETE SECYIONS 1, 2




NORWAY

SURVEY FORM FOR
ENERGY DESIGN TOOLS

COMMENTS:

Program is a computer implementation of:

l. D.G. Stephenson and G.P. Mitalas:
Cooling load calculations by thermal response factor method.
Ashrae transactions, vol. 73, part 1, 1967.

2, G.pP, Mitalas‘and D.G. Stephenson:
Room thermal response factors.
Ashrae transactions, vol. 73, part 1, 1967.

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

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




BYVOK NORWAY

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

A
INTENDED USE:

INTENDED FOR USE BY:
J ARCHITECT ENGINEER [ TECHNICIAN B} RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

£ PRE-DESIGK £ SITE ANALYSIS {J SCHEMATICS B3 DESIGN DEVEL. {3 POST-DESIGN SERV. [J RESEARCH

PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NOo): -

-

£} PRE-DESIGN {2 SITE ANALYSIS £} SCHEMATICS DESIGN DEVEL. [J POST-DESIGN SERV. B} RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING COOLING & LIGHTING {3 puw [} MISCELLANEOUS

& LoADS B LoADS BF LOADS
& SPACE TEMPS. SPACE TEMPS. . [J FC(LUX) LEVELS
HVAC SYSTEMS
PASSIVE SOLAR
ACTIVE SOLAR
SHADING
SYSTEM DESIGN
ECONOMICS
UKDERGROUND
LOADS
HASS

LOADS 1 FANS
SOLAR ACTIVE PUMPS
HVAC SYSTEMS ]

PASSIVE CING.. [ EcoNOMICS ECONOMICS
SHADING [J DAYLIGHTING

SYSTEM DESIGN #C (LUX) LEVELS

ECONOMICS {3 ARTIFICIAL LTNG.

UNDERGROUND LOADS REDUCTION

SLOPED GLAZING

MASS

0 0oomaos
ninininie ainiwn

£
{J 0

SYSTEM DESICN [) SOLAR PASSIVE [) MISC. ELECTRICAL
] [J ELEV. & ESCALATOR

OTAL

lNPUT DATA REQU'RED: DOES KOT  MINIMUM RECOMMENDED PDzSIBLE

ACCOMMODATE INPUT INPUT

INPLT

PRE~DESIGN AND SITE ANALYSIS DATA

LOCATION = ASSOCIATED WEATHER DATA

BUILDING TYPE AND SCHEDULE

OCCUPANCY RATES

BUILDING ARFA

SPACE TEMPERATURES

LOCAL ENERGY COSTS

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

ConOoonoo,
slwinisninin ]
[l s nine s

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA

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

SHADING CPEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

RET
10

g

oooo ooooo
LHOUTH

ENGINEERING DESIGN DEVELOPMENT DATA

HMECHANICAL SYSTEM DESIGN
HMECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL

Gooooo
OROOERR
Doocooo

win]

0oosh 8oooono

onon

0ooong




SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

o n

’ P SRX RUA & 4 ._ N
WEATHER DATA:

B

TEMPERATURE DATA: [J HOURLY TAPE B TYPICAL DAY  [7J MONTHLY DATA [ ANNUAL DATA £ MONTRLY DEGREE DAYS
[J ANNUAL DEGREE DAYS [} AVE. HONTHLY MIN, AND MAX. {J AVE. MONTHLY TEMP. {3 panny

SOLAR DAYTA: {J HOURLY TAPE &1 TYPICAL DAY PROFILE 7 MORTHLY AVE. DAILY & TOTAL

SOLAR ORIENS. CALC: {J ANY ORIEN. INCL. SLOPED [J ANY VERT. & HORIZ. HORIZ. & & CARDINAL DIREC.
[3 SLOPED FACING SOUTH [J SURFACE REFLECTANGCE

DAYLIGHT CALC: [J HOUR~BY~HOUR [J TYPICAL CLEAR & CLOUDY DAY/MONTH {2 TYPICAL DAY/MONTH
) .

ANNUAL AVERAGE {2 OTHER

CALCULATION PROCEDURES:

LANGUAGE: [ FORTRAN {7 BASIC MACHINE LANGBAGE 8 omHER AlJOL [ GRAPHS, CHARTS & STHPLE CALC.
USER TYPE: 1 INTERACTIVE {J INTERACTIVE GRAPHIC fF PREPARE FILE [J HAND CALCULATION
UNITS OF CALCULATION: B S1 UNITS {3 ENGLISH £ BoTH

CHECK ALL APPROPRIATE BOXES:

HEAT TRANSFER: FINITE DIFFERENCE £3 RESPONSE FACTOR £3 STEADY STATE
SOLAR COMP. CALCULATED: DIFFUSE/DIRECT/RE-RADIATED 3 DIFFUSE/DIRECT 3 ToTAL
INTEGRATION: {J SIMPLE EULER {3 IMPLICIT 1 OTHER
SHADING: [ ANY SOLAR OBSTRUCTION OVERRANG ofr & £insid) wo suaping
MOVABLE SHADING: L1 DAILY & SEASONAL SWITCHING [ SEASONAL SWITCHING {J NOT CALCULATED
MASS EFFECT 15 CALCULATED: B3 TRANSIENT HEAT FLOW [J TIME CONSTANT FACTORS [ ASSUME NO MASS AFFECT
ROOM TEMP. BASE,D ON: F§ SURFACE & AIR 1 AIR ONLY {7 BOT CALCULATED
‘ms:tm: TEMPERATURE: [ INPUT SCHEDULE BY USER B0 FIXED BY TOOL £J VARIED BY TOOL
U~VALUES : {J CHANGE W/WIND SPEED & REMAIN CONSTANT (] MOVABLE INSULATION
INFILTRATION: [J AIR CHANGE PER HOUR {3 CRACK METHOD {3 VARIES W/WIKD SPEED
INTERNAL LOADS INCLUDE: ) SENSIBLE & LATENT SEPARATE  [J SENS. & LAT. TOTAL £4 SERSIBLE OWLY
VENTILATION: B SEHSIBLE £ LATENT L3 VARIES BY SCHEDULE
OR COMMARD
DAYLIGHT COEFFICLENTS {3 SKY, REFL. & DIRECT SKY & REFL. £ sKy onLY
ZONES PER RUN: 0> 25 310 - 25 3 2-~10 1 orLY
SYSTEM MODELING: [} SYSTEM EFFIC. INPUT {1 SYSTEM OPTIMIZING 1 COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: £3 ANNUAL COST {3 SIMPLE PAYBACK €3 LIFE CYCLE COSTING
OUTPUT:
et B
LOAD DETERMINANTS: [J COMPONENT B zong {2 BUILDING
LOADS OUTPUT BY: & HouRr 3 pay {3 MONTH £ SEASON 3 YEaR
TEMPERATURES : B AIR B3 SURFACE {3 GRAPHIC PLOT )
FUEL USE BY: {7 HONTHLY CONSUMPTION {3 ANNUAL CONSUMPTION {] SYSTEM COMPONENTS
£ MONTHLY PEAXK DEMAND [ ANNUAL PEAK DEMAND {J ENERGY SYSTEMS
\ J OTHER [ OTHER £ TOTAL BUILDING ONLY

e,




NORWAY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: £ 1M 0 coc B UNIVAC {3 orHER

CORE REQUIRED: £ > so0k 3 100 - 500 % | 25 - 100 K <25
SUPPORT: B3 USER'S GUIDE [ DATA MANUAL {1 OTHER

EQUIPMENT: Bt crr B PRINTER {1 TEXTRONIX ) oTHER

COSTS:

ottt

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

FIRST COST:

IN-OFFICE EQUIPMENT: CRT PRINTER -

SOFTWARE PURCHASE: CARD DECK TAPE LISTING N
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER R
TIME TO INPUT A}{D DEBUG: MAN=-DAYS . HMAN-HOURS

RUN COST/TIME:

INPUT SET-UP TIME: MAN~DAYS 4 . MAN-HOURS
TYPICAL® RUN TIME: 3 >1 HR, 60 M~ 30H 330K~ 10H B <cion
TYPICAL® CPU TIME: £ > 1000 sEC. {3 100 = 1000 SEC. B 5 - 100 SEC. {J < 5 sEC.

#FOR THIS FORM, ASSUME “TYPICAL" TO BE 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 OBTAINED
THROUGH THEM).

o /




SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK VIl - PASSIVE AND HYBRID SOLAR RETURN TO:

Ove Jgrgensen
. LOW ENERGY DWELLING Laboratoriet for Varmeisoler
SUBTASK B ~ MODELLING & SIMULATION DanmarksATekniske Hgiskole
SUBTASK € ~ DESIGN METHODS Bygning 118 )
2800 Lyngby « Danmark
GENERAL;:
T00L Rave: LNCORE AVAILABLE THROUGH:
DEVELOPED BY: Norwegian Building
B.T. Larsen . Regearch Institute
Norwegian Building Oslo , Norway
Research Institute, 0 PHONE No.; (02) 46 98 80
Oslo, Norway SUPPORTED BY;
DATE DEVELOPED: L9077 Hans FEngelbretsen
DATE OF LAST REVISION: 1983 Norwegian Building Res. Inst.

prove po.: _(02) 46 98 80

BRIEF DESCRIPTION: . BENCOYe is a program for calculating energy consumption of
Residential buildings. Within certain limits (max.20 rooms, 50 surfaces,

etc.) Buildings of any shape and room subdivision can be analysed. Calcu-

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. BSIH stack and wind fovces are Taken
FLEASE ATTACH ANY VALIDATION OR TESTING REPORTS. into account

TOOL HARDWARE & AVAILABLE FORMS:

BJ MAIN FRAME COMPUTER {J HICRO-COMPUTER £J HAND CALCULATOR (3 GRAPHIC OR mMaNDAL
{J CARD DECK {J pisc {0 MAGNETIC CARD {3 TEMPLATES, CHARTS, TABLES
TAPE 1 TAPE {3 LISTING {1 BOOK
)} TIME SHARING 1 LISTING L3 RECALL OKLY MEMORY {1 BEVICE
[J LISTING = HARD COPY [3 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, &)

.




NORWAY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

)
INTENDED USE:

INTENDED FOR USE BY: -~
3 ARCHITECT & ENGINEER TECHNICIAR -# RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 OWLY):

SECTION

£3 PRE-DESIGN ) SITE ANALYSIS {2 SCHEMATICS [} DESIGN DEVEL. {3 POST~DESIGN SERV. B RESEARCH

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

&) PRE~DESIGN J SITE ANALYSIS [J SCHEMATICS B DESIGN DEVEL. & POST-DESIGN SERV, &) RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

R} HEATING [ cooning 1 LIGHTING B pHw ] MISCELLANEOUS
® LoaDS {3 LOADS § L0ADS @ LOADS [J FaNS
§3 SPACE TEMPS. [) SPACE TEMPS, {3 FC(LUX) LEVELS {3 SOLAR ACTIVE D pumMps
B4 HVAC SYSTEMS ) HVAC SYSTEMS {3 SYSTEM DESIGN {] SOLAR PASSIVE £} MISC. ELECTRICAL
) PASSIVE SOLAR [) PASSIVE CLNG. ) ECONOMICS {3 EcoNOMICS [J ELEV. & ESCALATOR
[J ACTIVE SOLAR D SHADING £J DAYLIGHTING
§ SHADING {J SYSTEM DESIGN FC(LUX) LEVELS
[J SYSTEM DESIGN [ ECONOMICS E] ARTIFICIAL LTNG.
) ECONOMICS () UNDERGROUND LOADS REDUCTION
[ UNDERGROUKD ) SLOPED GLAZING
LOADS 3 MaSS
BJ MaSS
INPUT DATA REQUIRED: ey
o DOES NOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE __INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION ~ ASSOCIATED WEATHER DATA g £ .}
BUILDING TYPE AND SCHEDULE b W]
_OCCUPANCY RATES @ [
BUILDING AREA ] 9|
SPACE TEMPERATURES ] £ 0 [w}
LOCAL ENERGY COSTS L1 (] ) 0
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS £ E m] LJ
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., EIC.) £ [u] ]
LIGHTING REQUIREMENTS 0 o 0 ()
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS u}
GLAZING AREAS & ORIENTATIONS g ||
ZONING W}
ROOM SHAPES %] [}
OPERATING SCHEDULES & PROFILES 5] w] Q
ARCHITECTURAL DESIGN DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (K, o, £, ETC.) o 8 £ 0
BUILDING MASS DATA g L 0
SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION W] 0
INTERIOR SURFACE DATA &8 (W] ]
ENGINEERING DESIGN DEVELOPMENT DATA
MECHRANICAL SYSTEM DESIGN [w] ] [w) ¥
MECHANICAL SYSTEM CONTROL B . = &} A
ELECTRICAL SYSTEM DESIGN 5] 0 ] 6
ELECTRICAL SYSTEM CONTROL B (W] (] 8
LIGHTING SYSTEM DESIGN ] [}
LIGHTING SYSTEM CONTROL (w] ] 0 0




NORWAY

A

’ " ,~" 4 . -
WEATHER DATA:

TEMPERATURE DATA:

SOLAR DATA:

SOLAR ORIENS. (CALC:

DAYLIGHT CALC:

B9 HOURLY TAPE
[J) ANNUAL DEGREE DAYS

Bf HOURLY TAPE

{J ANY ORIEN. INCL.
{3 SLOPED FACING SOUTH

[J HOUR-BY=HOUR
{3 ANNUAL AVERAGE

SURVEY FORM FOR

& ANALYSIS

ENERGY DESIGN TOOLS

MODELS

[ TYPICAL DAY

£3 TYPICAL DAY PROFILE

SLOPED

[ OTHER

£J MONTHLY DATA
{3 AVE. HONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP.

;] ANY VERT. & HORYZ.
{3 SURFACE REFLECTANCE

£) TYPICAL CLEAR & CLOUDY DAY/MONTH

[J ANNUAL DATA

SECTION

[ MONTHLY DEGREE DAYS
[ paiLy

{1 MONTHLY AVE. DAILY & TOTAL

CALCULATION PROCEDURES:

LANGUAGE: B FORTRAN [3 BASIC [J HMACHINE LANGUAGE (J o
USER TYPE: [ INTERACTIVE ) INTERACTIVE GRAPHIC
UNITS OF CALCULATION: B SI UNITS {J ERG
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: {J FINITE DIFFERENCE
SOLAR COMP., CALCULATED: [} DIFFUSE/DIRECT/RE-RADIATED
INTEGRATION: {1 SIMPLE EULER
SHADING: [ ANY SOLAR OBSTRUCTION
MOVABLE SHADING: {1 DAILY & SEASONAL SWITCHING
HASS EFFECT IS CALCULATED: [J TRANSIENT HEAT FLOW
ROOM TEMP. RASED ON: {3 SURFACE & AIR
INSIDE TEMPERATURE: $§ INPUT SCHEDULE BY USER
U=VALUES: {7J CHANGE W/WIND SPEED
INFILTRATION: [] AIR CHANGE PER HOUR
INTERNAL LOADS INCLUDE: [ SENSIBLE & LATENT SEPARATE
VENTILATION: 3 SENSISLE
DAYLIGHT COEFFICIENTS: {3 SKY, REFL. & DIRECT
ZOKES PER RUN: > 25 B 10 - 25
SYSTEM MODELING: B0 SYSTEM EFFIC. INPUT

ECONOMIC ANALYSIS:

LOAD DETERMINANTS: [ COMPONENT B ZOoNE

LOADS OUTPUT BY: B9 HOUR 5 pay

TEMPERATURES : B AIR 3 SURFACE

FUEL USE BY: 3 MONTHLY CONSUMPTION B ANNUAL
[J MONTHLY PEAK DEMAND 3 avvuaL
[ OTHER £J OTHER

[J ANNUAL COST

THER
&) PREPARE FILE
LISH

B RESPONSE FACTOR
LIFFUSE/DIRECT
IMPLICIT

SEASONAL SWITCHING
TIME CONSTANT FACTORS
AIR OKLY

FIXED BY TOOL

REMAIN CONSTANT
CRACK METHOD

SENS.

& LAT. TOTAL

LATENT

0O 0080 OR O R

SKY & REFL.

02«10
L3 SYSTEM OPTIMIZING
£J SIMPLE PAYBACK

B BUILDIKG
& HONTR
3 GRAPHIC PLOT

CONSUMPTION
PEAK DEMAND

OVERHANG ey & finsry

{J scason

[J HORIZ. & 4 CARDINAL DIREC.

[J TYPICAL DAY/MONTH

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

3 BOTH

{J STEADY STATE

{J TOTAL

3 OTHER

NO SHADING

{J ROT GALCULATED
ASSUME NO MASS AFFECT
NOT CALCULATED
VARIED BY TOOL
HOVABLE INSULATION
VARIES W/WIND SPEED
SENSIBLE ONLY

VARIES BY
OR COMMARD

]
(]
B
w
=
®
[} SCHEDULE
3 sxy onLy
31 ony
[J COMPONENT SENSITIVITY

£J LIFE CYCLE COSTING

B YEaR

{3 SYSTEM COMPONENTS
{J ENERGY SYSTEMS
[J TOTAL BUILDING ONLY




ENCORE NORWAY

BOLAR RED

e SURVEY FORM FOR
- | ENERGY DESIGN TOOLS
ANALYSIS MODELS

z
Q
-
Q
YT
28

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

COMPUTER TYPE: £J IBK ene &l UNIVAC g otagr ND-10/5 MINI COMPUTEF
ND=-TI00
CORE REQUIRED: [ > 500K [ 100 - 500 X B 25 - 100 X <25 %
SUPPORT: [ USER*S GUIDE [0 DATA MANUAL £) OTHER
EQUIPMENT: 3 CRT 58 PRINTER [J TEXTRONIX {1 OTHER
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME~SHARING:
FIRST COST:
IN-OFFICE EQUIPHENT: CRT PRINTER
¥
SOFTWARE PURCHASE: CARD DECK Tare X (see Comrzs) LISTING
— e TS
SUPPORT INFORMATION: USER'S GUIDENkY . 100 ,~ paTa manvaL Nkir 150 ,- OTHER o
TIME T0 INPUT AXD DEBUG: 2 MAN-DAYS MAN-HOURS
RUN COST/TIME:
INPUT SET~UP TIME: MAN=-DAYS 3 MAN-HOURS
TYPICAL* RUN TIME: 3 > 1 HR. 1604~ 30H 1304~ 10H 8 <10y
Univac
TYPICAL* CPU TIME: [J > 1000 SEC. fJ 100 ~ 1000 SEC. 8 5 - 100 SEC. {3 < 5 sEC.

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

ASSUMING USE QF SOFTWARE ON PUBLIC TIME-SHARING RETWORKS:

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

N\ /
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ENCORE NORWAY

SURVEY FORM FOR
- | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

Price of program depends on buyer category:
Research Institutions are given considerably reduced price. '
Commercial companies pays Nkr. 15000,- (approx., depending on support).




KLI THE NETHERLANDS

BOLAR RED

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

VN

TASK Vill = PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

TUBTASK B8 ~ MODELLING & SIMULATION
SUBTASK € - DESIGN METHODS

GENERAL.:
TOOL HAME: KLX AVAILABLE THROUGH: University of Technology
DEVELOPED BY: FAGO. — Eindhoven P.o.Box 513,
University of ‘Technologv 5600 MB EINDHOVEN
FHONE NO. 3 040 — 47 24 00
SUPPORTED BY:
DATE DEVELOPED: singe 1971

DATE OF LAST REVISION: June 1982

PHORE RO ¢

BRIEF DESCRIPTION: KLI is a computermodel with which the dynamic thermal environment

in buildings can be_simulated under the influence of the outdoor-

, climate and. any present heat—spurces inside the building.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

5 MALN FRAME COMPUTER {J MICRO-COMPUTER 7] HAND CALCULATOR {7 GRAPHIC OR MANUAL
{J CARD DECK 3 pisc ) HAGRETIC CARD {3 TEMPLATES, CHARTS, TABLES
{3 TAPE ) TAPE {7, LISTING 3 BOOK
B TIME SHARING L) LISTING [} RECALL ORLY HMEMORY ) DEVICE
) LISTING -~ HARD COPY {1 RECALL ONLY HEHORY - INTEGRATED CIRCUIT .
INTEGRATED CIRCULT “COMPLETE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS ), 2, 3) (COWMPLETE SECTIONS 1, 2,°5)

{COMPLETE SECTIONS 1, 2, 4}

N U




KLI THE NETHERLANDS
L —
BEA S [ SURVEY FORM FOR |
SOLARRER & | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

INTENDED USE:

INTERDED FOR USE 8Y:

TECHNICIAR @ RESEARCH ANALYST

L1 ARCMITECT @ ENGINEER
PRASE FOR WHIGH DESIGN TOOL WAS DEVELOPED (1 ONLY):
{ PRE-DESIGH [J 51TE ARALYSIS [J SCHEMATICS [ DESIGN DEVEL. [J POST-DESIGN SERV, B RESEARCH

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

[J PRE-DESIGH [ SITE ANALYSIS {J SCHEMATICS B DESIGN DEVEL. B POST-DESIGR SERV. RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING B cooLixG 3 LiGBRTING [ puw . [J HisceLLaxzous
B LoaDS 8 Loans 3 1Loaps {3 LoADS {) FAKS
B SPACE TEMPS. B8 SPACE TEMPS. J FC{LU%) LEVELS [J SOLAR ACTIVE {J puups
B HVAC SYSTEMS ) HVAC SYSTEMS [D SYSTEM DESICN [J SOLAR PASSIVE [J MISC. ELECTRICAL
B PASSIVE SOLAR £ PASSIVE CLNG. [ ECOKOMICS £3 EconoMics [J ELEV. & ESCALATOR
) ACTIVE SOLAR SKADING {J DAYLIGHTING
B SHADING {3 SYSTEM DESIGN re(LUX) LEVELS
[J SYSTEM DESIGN L) ECONOMICS fJ ARTIFICIAL LING.
[} ECONOMICS [ UNDERGROUND LOADS REDUCTION
{3 UNDERGROUND 8 SLOPED GLAZING
LOADS B8 MASS
B Hass
INPUT DATA REQUIRED: T
. DOES NOT  MIKIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPUT
PRE~DESIGR AND SITE ANALYSIS DATA
LOCATION = ASSOCIATED WEATHER DATA 8 %
+ BUILDING TYPE AND SCHEDULE
OCCUPANCY RATES ) §
BUILDING AREA . I} £
SPACE TEMPERATURES £ 8 o]
LOCAL ENERGY COSTS 0 )
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS [u] g [w]
LOCAL CODE REQUIREMENTS (VENTIL., IKSUL., ETC.) [N] 0
LIGRTING REQUIREMENTS 0 0 0

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
20NING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCRITECTURAL DESICN DEVELOPMENT DATA

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

SHADING CrEFFICIENTS & DAYLIGHT TRANSHISSION
INTERIOR SURFACE DATA

(.5 win] (SN
BCooa
0000

o
inieluiul

ENGINEERING DESIGN DEVELOPMENT DATA

MECHANICAL SYSTEM DESIGN
HECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESICR
ELECTRICAL SYSTEM COKTROL
LICHTING SYSTEM DESIGN
LICHTING SYSTEM CONTROL

\,»

Qooooo
Ooooeo
0ooono
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SURVEY FORM FOR
| ENERGY DESIGN TOOLS
E\ & ANALYSIS MODELS |

TEMPERATURE DAYA: 1}{1; HOURLY TAPE {3 TYPICAL DAY L3 HONTHLY DATA {3 ANNUAL DATA {J WONTHLY DEGREE DaY$
L1 ANUAL DECREE DAYS £ AVE. MONTHLY HIN. AND MAX. [ AVE. HOWTHLY TEMP. {7] DALLY

SOLAR DATA: j}f{ HOURLY TAPE {1 TYPICAL DAY PROFILE 1 WONTHLY AVE. DAILY & TOTAL

SOLAR QRYENS. CALC: /§4ﬁ ANY OKIER. INCL. SLOPFED {3 ANY VERT. & RORIZ. £ HORIZ. & & CARDINAL DIREC,

fj\ SLOPED FACING SOUTH {3 SURFACE REFLECTANCE

DAYLIGHT CALC: L/ HOUR-BY~HOUR
] aNNUAL AVERAGE

1 TYPICAL CLEAR & CLOUDY DAY/MONTH {1 TYFICAL DAY/MONTR

£} OTHER

CALCULATION PROCEDURES:

LANGUAGE : [) FORTRAN

Yo —— B R I
USER TYPEs /rg{ INTERACTIVE

URITS OF C!&LCZIJL:ATION;

CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
IRTEGRATION:
SHADING:
HOVABLE SHADING:
MASS EFFECT 1S CALCULATED:
ROOM TEMP. MS}.?D Ok s
" IMSIDE TEMPERATURE:
U~VALUES :
INFILTRATION:
INTERNAL LODADS INCLUTJ.E:

VENTILATION:

DAYLIGHT COEFFICIENTS:
ZONES PER RUN:
SYSTEM MODELING:

ECONOMIC ANALYSIS:

OUTPUT:

LOAD DETERMINANTS:
LUADS QUTPUT BY: y’j HOUR

TEMPERATURES : }Z&J\ ALR

\\F\U}ZL USE BY:

{J BASTC

/K{ ST UNITS

{1 COMPORENT

) HONTHLY CONSUMPTION
[ HONTHLY PEAK DEMAND
{3 omHER

[ IRTERACTIVE GRAPHIC

J9 Fierre pryrErRENCE

gg( DIFFUSE/DIRECT/RE=RADIATED
£7 SIMPLE KULER

£1 ANY SOLAR ORSTRUCTION

,yQ' DAYLY & SEASONAL SWITCHIRG
:Q?Q TRARSTENT HEAT FLOW

71 SURFACE & AIR

JA INPUT SCHEDUIE BY USER

}“g{ CHANGE W/WIND SPEED
jg‘k/\m CBANGE PER HOUR

[} SENSTBLE & LATENT SEPARATE
jﬁ\ SENSIBLE
[} SKY, REFL. & DIRE

j;{j > 25

1 SYSTEM EFFIC. INFUT
£

£1 10 - 2

ANNUAL (DST

K\/) ZONE

j}'g DAY
p% SURFACE

]

{3 OTHER

M
{1 MACHINE LANGUAGE }\q OTHER

ALGOT 60

]

/t\{ PREPARE FILE

3 ENGLISH

[ RESPONSE FACTOR
{7 DLFFUSE/DIRECT
Spat y -
’/zi& IMPLICIT

}21 OVERHANG ONLY

£ SEASONAL SWITCHING

{3 TIME CONSTANT FACTORS

gg AIR ONLY
{1 ¥IXED BY TOOL

REMAIN CONSTANT
CRACK METHOD
SERS. & LAT. TOTAL

LATENY

SKY & REFL.

3 32«10

SYSTEM OPTIMIZING

SIMPLE PAYBACK

f}i RULLDING

/i?; MONTH
}Q GRAPHIC PLOT

7 ANNUAL CORSUMPTION
ARNUAL PEAK DEMAMD

CRAPHS, CHARTS & SIMPLE CALC.
I HAND CALCULATION
{3 BOTH

I STEADY STATE
1 ToTAL

{1 OTHER

{21 NO SHADING

{7} NOT CALCULATED
{1 ASSUME RO MASS AFFECT
3 NOT CALCULATED

£ VARIED BY TOOL

£ HOVABLE INSULATION

{3 VARIES W/WIKD SPEED
4 sEnsTBLE ONLY

£1 VARIES BY SCHEDULE
OR COMMAND

1 SKY ONLY
{71 oNLy
£} COMPONENT SENSITIVITY

L1 LIFE CYCLE COSTING

£ vEaR

,‘E@'\%ASQN'

[ SYSTEM COMPONERTS
[J ERERGY SYSTEMS
£ TOTAL BUILDING ONWLY




THE NETHERLANDS

SURVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: £ 1M 1 e ) UNIVAC £ opper SURROUGHS

COWE REQUIRED: 0> sk )kao - 500 K [J 25 - 100 K [ <25 K

SUPPORT: )5 user's Gune [J DATA MANUAL 0 omer FLOTTER

EQUIPHENT: )’},‘/i\cm ‘ m PRINTER 1 TEXTRONTX ﬂ OTHER

COSTS:

ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT ThmE-sharing: WNOT FOR SALR

FIRST COST:
1H-OFFICE EQULEMENT: CRT PRINTER
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE _ e DATA MAWDAL _ omMER
TIME TO INPUT AND DEBUG: e HAN=DAYS e MAN-HOURS

RUN COST/TIME:
INPUT SET-UP TIME: 0, 5:&m HAN=DAYS o HAN-HOURS
TYPICAL® RN TIME: £> 1 un. £3 60 K- 30 M 330 M- 10n }z{< 10 ¥
TYPICAL® CPU TIME: T1 > 1000 SEC. }Q/(l(())l(\)lf 1§(§)AS§C°OUTPU%)S - 100 SEC. £3 < 5 SeC.

SFOR THIS FORM, ASSUME "TYPICAL" TO BE A SINGLE~ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME~SHARING NETWORKS:

HAMES AND CONTACTS OF TIME-SHARING SERVICES WHICH HAVE THIS PROGRAM AVAYLABLE (EXACT COSTS CAN BE ORTAINED
TAROUGH TREM). .

\ /




BFEP THE NETHERLANDS

L TN N
IEA 2. [ SURVEY FORM FOR
\

Y

soLan mes BT | ENERGY DESIGN TOOLS
‘ & ANALYSIS MODELS

SECTION

.

s

s O RSP

TASK Vil - PASSIVE AND HYBRID SOLAR RETURN TO:
LOW ENERGY DWELLING
JUBTASK B - MODELLING & SIMULATION
JUBTASK © - DESIGN METHODS -

GENERAL: |
FOOL HANE: BFLP AVAILABLE THRoucw:  Augenbroe, G.L.M.
peveLoren wy: _Augenbroe, G.L.M. adress: Building Physics Group
Building Physics Group | Dept. of Civil Engineering
Dept. of Civil Engineering Delft University of Technology, postbus 50
Delft University of Technology PHOKE 10 ¢ 015-7833862600 GATTDELFT, ThE Neth,
Delft, The Netherlands suprorTED BY: _ Same as_above
pATE pEvELOPED: | Started: 1979 BEEP 9s implemented on an AMDAHL 470V/7B
pATE OF LAST REvision: version 2.1, may 1982 at the computer-centre of the Delft Univ.

of Technology

PHONE WO. ¢

srier pescripTion: BFEP s a finite element-based computer-program intended for the calculatior

of temperatures in buildings, It consists of a Tibrary of FORTRAN-coded subroutines. Due to

the modular approach. the user can define any load, ¢limate, control, algorithm, etc. in a

user-written main program and additional user-subroutines, Alternatively the user can simp

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
obvious from the above it is Telt necessary to elaborate on the purpose and intended use
of BFEP: (continued onattached sheet)

TOOL HARDWARE & AVAILABLE FORMS:

B HALK FRAME COMPUTER £ KICRO-COMPUTER {1 WAND CALCULATOR {3 GRAPHIC OR MANUAL
{1 CARD BECK 1 pisc £ MAGNETIC CARD £ TEMPLATES, CHARTS, TABLES
5% TAPE 3 TAPE [ LISTING £ 8OOK
) TIME SHARIMG £ LISTING ) RECALL OKLY MEMORY I3 DEVICE
BE LISTING = HARD €OPY {7 RECALL ONLY HEMORY « INTRGRATED CIRCULT .
: INTEGRATED CIRCULT YCOMPLETE SECTIONS I, 2, 6)
. (COMPLETE SECTIONS 1, 2, 3) {COMPLETE SECTIONS 1, 2, %)

(COMPLETE SECTIONS L, 2, 4)

N /
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BFEP THE NETHERLARDS
“%;%;;,; — ’\\
I=A i [ SURVEY FORM FOR | |
SOLAR RED [ " -
< ENERGY DESIGN TOOLS
& ANALYSIS MODELS

ON

INTENDED USE:

INTENDED FOR USE BY:
1 ARCHITECT & ENGINEER B TECHNICIAN BA RESEARCH ANALYST

PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):
[ PRE-DESIGN [J SITE ANALYSIS [} SCHEMATICS [} DESICN DEVEL. [J POST-DESIGN SERV. B RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.):

] PRE~DESIGN £ SITE AKALYSIS [J SCHEMATICS 8 DESIGN DEVEL. §8 POST-DESIGN SERV. B RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B BEATING # cooLinG B LicrTING 0 onw . [ ®iscELLANEOUS
BB LOADS B LoADS B8 Loaps 3 LOADS 0 Fans
8 SPACE TEMPS. B SPACE TEMPS. B FC(LUX) LEVELS [ S0LAR ACTIVE D rumps
£ HVAC SYSTEMS B KVAC SYSTEMS [J SYSTEM DESIGN {3 SOLAR PASSIVE {3 M1SC. ELECTRICAL
B PASSIVE SOLAR B PASSIVE CLNG. {3 ECONOMICS £ Econouics [J ELEV. & ESCALATOR
[J 'ACTIVE SOLAR B SHADING B DAYLIGHTING
B SRADING {J SYSTEM DESIGN re(LUX) LEVELS
{) SYSTEH DESIGN ) ECONOMICS 8 ARTIFICIAL LING.
[) ECONOMICS {J UNDERGROUND LOADS REDUCTION
7 UNDERGROUND @ SLOPED GLAZING
LOADS B HASS
B MASS
INPUT DATA REQUIRED: T
a DOES KOT  MINIMUM RECOMMEXDED POSS1ELE
ACCOMMODATE _ INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOCIATED WEATHER DATA E% in) 0
. BUILDING YYPE AND SCHEDULE )
OCCUPANCY RATES v L E§ 0
BUILDING AREA ) v 3 £ )
SPACE TEHPERATURES Qu D 8 D 0
LOCAL ENERGY COSTS < 0 0 o
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS N & o §] (W] ]
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., EIC.) < w 03 u W 0
LIGHTING REQUIREMERTS G o i3 n} 3 3
SCHEMATIC DESIGN DATA . &;<§ &
A4
BUILDING SURFACE AREAS §§<5 <
GLAZING AREAS & ORIENTATIONS <)
20NING )
ROOM SHAPES : s
OPERATING SCHEDULES & PROFILES ]

ARCRITECTURAL DESICGN DEVELOPMENT DATA

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

SHADING C/EFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

0000 Q00D
nsens
00ooT

ooas SOnnn

oooo
0ooo

ENGINEERING DESIGN DEVELOPHENT DATA

HECHANICAL SYSTEM DESIGN
MECHANLICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGR
ELECTRICAL SYSTEM CONTROL
LIGRTING SYSTEM DESICN
LIGHTIRG SYSTEM CONTROL

Soooon
uininiuisin
0ooooo
aboosi
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THE NETHERL

ANDS

i

WEEATHE?% DATA:

TEMPERATURE DATA:

[ AnNUAL
SOLAR DATA: =
o MLAR ORIENS, CALC: B
Q
DAYLIGHT CALC: &
W]

DE. GR% DAYS

HOURLY TAPE«

B HOURLY TAP

ARY ORIEN.
SLOPED FACING S0UTH

NOUR=BY-HOUK
ARNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FulT year (365 dy or syRthetical TeTerence year (56d) o7

3 TYPICAL DAY

INCL. SLOPED

8 OTHER

{3 HMONTHLY DATA
{1 AVE. MONTHLY HIN. AND MAN. [3 AVE. HOWTHLY TiMP.

3 TYPiCAL DAY PROFILE

[ ANY VERT. & HORIZ.
{7} SURFACE REFLECTARCE

% TYPICAL CLEAR & CLOUDY, D ‘\‘./Hﬁgﬁ{
any; user-define

any other (user-defined)

£} WONTHLY AVE.

CALCULATION PROCEDURES:

FUEL USE BY:

[ OTHER

£ HONTHLY CORSUMPTIOR
DY MONTHLY PEAK DEMAND

and 1nterna1

ANNUAL CONSUMPTIOR
ANNDAL PEAK DEMAND

(g, orugrany _energy demand

1 GraPHS,

LARGUAGE: B FORTRAR £ BASIC {7 WACHINE LARGUAGE 3 oteEe ¢
USER TYPE: ) INTERACTIVE ) INTERACTIVE GRAPHIC % BREPARE FILE,
and user-software
UNITS OF CALCULATION: # s1 UNITS L] ERGLISH
CHECK ALl APPROPRIATE BOXES: . .
elements
HEAT TRANSFER: B FINITE BIESHRGHEE {3 REGFONSE FACTOR
SOLAR COMP. CALCULATED: B DIFFUSE/DIRECT/RE~RADIATED  (J DIFFUSE/DIRECT
INTEGRATION {3 SIMPLE BULER 3 IMPLICIT
SHADING S ffj)mw SOLAR ea;‘mum 108 £ OVERMANG ONLY
e in pre
HOVABLE SHADING: ) DA LY & sm wncu m; m $EASORAL SWITCHING
- Ay Userodér MRt .
™ MASS EPFECT IS CALCULATED: & mwswm um'r u,ou i:’) TIME CORSTANT FACTORS
ROOM TEMP. BASED Ot I3 SURFACE & AIR 31 AIR oNLY
INSIBE TEMPERATURE: £5 INPUT SCHEDULE BY USER £ FIXED BY TOOL
D=VALUES : B3 CHANGE W/WIND SPEED ) REMAIN CONSTANT
{‘i'%‘ 56 "des g a)
INFILTRATION: 1 AIR CHANGE PER HOUR £ CRACK METHOD
INTERRAL LOADS INCLUDE: A SENSIBLE & LATENT SEPARATE  [J SENS. & LAT. TOTAL
VENTILATION: ] SENSIBLE 3 LATENT
DAYLIGHT COEFFICIENTS: {7 SKY, REFL. & DYRECT £ SKY & REFL.
20NES PER RUN: > 25 £330 ~ 25 £ 2«30
SYSTEM MODELING: {8, SYSTEM EFFIC. INPUT B SYSTEM OPTIMI™ING
ECONOMIC ARALYSIS: ] ANNUAL COST £ SIMPLE PAYBACK
LOAD DETERMINANTS: {8 COMPONENT M zowe g BUILDING
LOADS OUTPUT 8Y: & nour; OY any DAY [ wONTH
desired interva
TEMPERATURES s AIR £3 SURFACE 8% GraPHIC PLOT

£ ANNUAL DATA

£} HAND CALCULAT

{3 MONTHLY DEGREE DAYS

{3 DalLy

DALLY & TOTAL

€1 TYPICAL DAY/HONTH

108

{3 Born

{3 STEADY STATE

YOTAL

DTHER : pred
any

RO SHADING

HOT CALCULATED

ASSUME HO HASS

ROT CALCULATED

D0 0O OR T

£ VARIED BY TOOL
B

CHARTS & SIMPLY

HOVABLE INSULAT

{3 HORIZ. & & CARDINAL DIREC.

CAaLC.

Seher
AFFECT

100

AR FS W/WIND  SPET,
i 580 0317"913
e}

ENST BLE ONLY

VARIES BY SCHEDULE

OR COMMAND
{3 3KY ONLY
£3 1 oNLY
{4 COMPONENT SENSIY
£3 LIFE CYCLE COST

{7} SEASON

#) SYSTEM COMPORENTS
X EMERGY SYSTEMS
i TOTAL BUILDING ONLY

TIVITY

1NG

3 YE«R




BFEP THE NETHERLANDS

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

BOLAR RED

“n
o
.
Q
LLl
oy

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE: .

COMPUTER TYPE: B 1em (ﬁ;cuc(in prepier wmivac l'E:J‘,omEn HP 1000 (in prep)

CORE REQUIRED: 2 > 500 100 K 03 <25
§1mgesyﬂfm) ?saﬂ

SUPPORT: B USER'S GUIDE DATA HANUAL g OTHER thear. manual

EQUIPMENT: B CKT B PRINTER 1 TEXTRONIX {71 OTHER

COSTS:

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

FIRST COST:

IN-OFFICE EQUIPHERT: CRT PRINTER -
SOFTWARE PURCHASE: CARD DECK == _raree _$3500 (appr) Listine _included
SUPPORT INFORMATION: - user‘s cuipg 1ncluded DATA HANUAL X otuer theor. man. (inc]
TIME 10 INPUT ASD DEBUG: A5 wan-pavs HAN-HOURS
RUN COST/TIME: .
problem-size
INPUT SET~UP TIME: from_severalan-pays {0 1 uan-tours . dependent on user experie
TYPICAL® RUN TIME: o> Hé» . o 60 M~ 30 M Cl3owu~- 108 10.¢
(turn-around time finc not inct)
TYPICAL® CPU TIME > 1000 SEC. 10/ 1000 SEC. 5 = 10 o £3 < 5 sEC.
comput~ interval: 365 %ﬁys P%1g%1y accurate) %accepga%¥e acc)
“FOR THIS FORM, ASSUME “TYPICAL™ TO BE A SINGLE-ZONED 100 SQUARE HETER RESIDENCE WITH ALL OUTPUTS CHECKED (i') 1IN

SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME~SHARING WETWORKS:

HAMES AND CONTACTS OF TIME-SHARIRG SERVlCES WHICH HAVYE THIS FROGRAM AVAILABLE (EXACT COSTS CAN BE OBTALINED
THROUGH THEM).

Not available

Note: BFEP is primari1y developed for Batch-processing, during which data from the
so-called input-model is read from a standard input file. The BFEP approach enabTes

%hTSWFfH?NUTﬁmw¥ﬁ%%ﬁ%~1hnﬁ#wrﬂ*{%ﬁfdware dependent—intersetive—pre-processing-stage.
As vet experience in this area_is lacking.

N ' /

~—
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THE WETHERLANDS
TEA, 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 modelling tasks before any BFEP-calculations are performed.

In this way its fruitful use is Timited to a group of users, equipbed with
sufficient know-how and experience in the application field; moreover BFEP
prbhibits black-box use by inexperienced users, unaware of its_limttations, as

indeed any program should.
On the other hand the user-modelling facility guarantees maximal flexibility and
use in almost unlimited application areas.

INTENDED USE OF BFEP
Standard BFEP-use comprises two stages:
Stage 1: preperation-stage, requiring system modelling and preparation of the

input-file.

This stage can be thought of as being rather dependent upon the available
computer environment (i.e. interactive file preparation, whenever possible).
BFEP merely supplies so-called generation subroutines for generating the
element data for the input-model of standard comporients (i.e. walls, rooms,
etc.).

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
(Batch ‘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 program for the simulation of
the thermal behaviour of complex systems. 8th CIB-Congres, Oslo (1980).



IEA, Task VIII, suppl. 2

3. Augenbroe, G.L.M.; Temperature calculations in buildings uéing a finite element-

based computer program. X
Third Int. Symp. on Energy Conservation in the Built Environment, Dublin (1982).

BFEP-Manuals: (in Dutch):

4. Augenbroe, G.L.M.; Temperature calculations in bui1dihgs using BFEP,
Part 1-4. v
Building Physics Group, Delft University of Technology (1982).



PASSIH

SWITZERLARD

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK VI
LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
'STATASK € = DESIGN METHODS

FENERAL:

rmﬁwg: PASSIM

CVELOPEY 8Y: Nicolas MOREL
Laboratory for Solar Energy
and Building Physics (LSB)

DATE DEVELOPED: 1981
Dec. 1981

1ATT OF LAST REVISIOH:

= PASSIVE AND HYBRID SOLAR

RETURN TO:

EMPA
Ueberlandstrasse 129
att. Mr. R. Hastings
8600 Diibendorf

-

AYATLABLE TMROUGH: Nicolas MOREL

LSB - EPFL
LESO - Building
1075 LAUSANNE
pong wo.; 021747145147

surportep sy: LEA Sclar Task 1

and EPFL

PHONE RO ¢

Nodal decomposition of sys‘tem.(max. 30 to 50 nodes);
connected by therma' conductance,natural convection on radiation coupling.

bnser pescrrezion: the nodes may be

PLEASE ATTACHM ANY VALIDATION OR TESTING REPORTS,
{

TOOL HARDWARE & AVAILABLE FORMS:

I T RGeS NS QT T G

B MAIK FRAME COMPUTER

3 MICRO=COMPUTER

HAND CALCULATOR

£ CRAPHIC OR MANUAL

[ CARD DEX £ oisc - ) MAGRLTIC CARD [) TEMPLATES, CHARTS, TABLES
2 Tare 3 TAPE ) LISTING T soOK

7 TIE SMARING ) LISTING £ RECALL OKLY MEWORY. £) DEVICE

B LISTING = HARD COPY ) RECALL ONLY MEMORY = INTECRATED £IRCULY

(COMPLETE SECTIONS 1,

INTECRATED CIRCUIT
2, 3

(COMPLETE SECTIOWS 1, 2, 4}

{COMPLETE SECTIONS I,

2, $)

ICOMPLETE BECTIONS 3, &, 63




PASSIM SWITZERLARL

IEA e SURVEY FORM FOR
SOLAR RED jj " | ENERGY DESIGN TOOLS
B %ﬁ% & ANALYSIS MODELS

z
O
|
O
o
m g

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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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SOLAR RED gj\“

;N‘TENDED USE: "

j‘Z.\'Ti.:EZ} FOR USE BY:

Lo ARCNITECT 7B ENSINEER £} TECHNICIAR 8§ RESEARCH ANALYST

;?RASE FOR wHIGH DESISN TO0L WAS DEVELOFED (I ONLY):
!

Z:’h RE=DESION [ siTE amaLYS1S [J SCHEMATICS DESIGH DEVEL. [} POST-DESICK SERV. B RESEARCH
HASE(S) FOR WAIDH DESICN TOOL MAY BE USEFUL (ASY NO.): 4
rD PRE=DESICN £ S1TE AanaLysis £J SCHERATICS IR DESICN DEVEL. B POST-DESIGN SERV. J& RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

‘ £ uzaTing 3 coontxs’ 3 Lickring 3 puw ) HISCELLANEDUS
2 LIASS 1 Loaos ) Loads £3 LOADS 3 Fass
0 srax toees, [* SPACE TEMPS. ) FC(LUX) LEVELS [ SOLAR ACTIVE 3 PLurs
] [ Hval systeus {) SYSTEM DESICH £ SOLAR PASSIVE 41SC. ELECTRICAL
b £) PASSIVE CLNG. {3 ECON0MICS £ ECONOHICS L] ELEV. & ESCALATOR
- A ) SHADING ) DAYLIGHTING
23 ) sysTes DESICN FC(LUY LEVELS
B 03 gooNouIcs £} ARTIFICIAL LING.
o {C LNDIRGROUND LOADS REDUCTION
& I3 SLOPED CLAZING
[) 1ASS
2
INPUT DATA REQUIRED: See comments next : SS1a
. € comments next Page .  pors woT  WINTMUM RECOMMENDED  POSSISLE
N o ACCOMMODATE  INPUT INPUT INPUT
JPRITOESION AND SITE ANALYSIS DATA
i s
LOCATION o ASSUCIATED WEATHER DATA 8 ]
SUILOINS TYPE AND SCHEDULE
CCUPANDY RATES ®] @
- 8 Cj D
VRES
: TLOING SHAPE DUE TO SITE RESTRICTIONS ] %
LOCAL Culh RE. INTS (VENTILe, INSUL., ETCo) W)
UICKTING REALIREWENTS 0 Q o

iSD&ES".A';’IC DESIIN 2aTA

ULLDING SURFACE AREAS
NG ARIAS & ORIENTATIONS

JARCHITECTURAL DESION DEVELOPMENT DATA

{

| BUILDING WATIRIALS & ASSOCIATED DATA (R, o, ¢, ETC.) 9] [} 8
BUILIING “ASS DATA J
SHAZING CTEFFIZIENTS & DAYLIGHT TRANSHISSION fa 9]
INTEalun sURFALE DASA a b
ENGINEERING DESISN DEVELOPMENT DATA
MECHANICAL SYSTEM DESICK 8] 8] 0
CaL SYST "\1 CoxT ROL ) 8 8
0
B 0 {3
] ] ]}
LICATING SYSTZm LONTROL Q W] 0

N

K?GO@ sisinie 30000 000000000




PASSIM SWITZERLAND
:%%%E:y
IEA - A SURVEY FORM FOR

PORARREE 20 | ENERGY DESIGN TOOLS

& ANALYSIS MODELS

COMMENTS:

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

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

= the thermal capacity of each node

= the coupling constants between nodes (which may be pure conductance,
natural 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

[

multiplying expressions for coupling constants

(2) a 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 anything, 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 (“Format-GRES 81", ‘N. MOREL)
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H=A

BOLAR RED

ENERGY DES

& ANALYSIS

SURVEY FORM FOR
IGN TOOLS
MODE

LS

WEATHER DATA:

TEMPERATURE DaTA: B HOURLY Targ {3 TYPICAL DAY
[} ANWUAL DECREE DAYS {3 AVE. HONTHLY HMIN.
SOLAR DaTAs F BOURLY TAPE {J TYPICAL DAY PROFILE

SOLAR ORIEXRS. CALG: f}ﬁ AMY ORIEW, INCL. SLOPED
[ 8LOPED FACING SOUTH

o
01

= ALIGHT CALC: HOUR=BY-HOUR

ANNUAL AVERAGE {3 QTHER

{3 MONTHLY DATA
ARD HMAX.

{3 aANY VERT. & HORIZ,
() SURFACE REFLECTANCE

{1 TYPICAL CLEAR & CLOUDY DAY/HONTH

{9 HOWTHLY

CALCULATION PROCEDURES

LANGUACE:  JH FORTRAN £} BasiIC £ MACHINE LANGUAGE (3 oTHER _ {21 GRAPHS, CHARTS & SIMPLE CALD.
USER TYPE: 4 INTERALTIVE B4 INTERACTIVE GRAPHIC {Z PrEPARE FILE £ HAND CALCULATIOR
UNITS OF CALCULATIONS 5 s1 umivs 0 ENGLISH £ BoTH
CHECK ALL AFPROPRIATE BOXES:
EAT TRANSFER: SR FINITE DIFFERENCE {3 RESPONSE FACTOR ) sTEADY STATE
SOLAR COMP. CALCULATEDS [ DIFFUSE/DIRECT/RE-RADIATED [ DIFFUSE/DIRECT 3 ToTAL
INTEGRATION: {J S14PLE EULER B IMPLICIY {3 OTHER
SRADING s B ANt SOLAR OBSTRUCTION {3 OVERRANG ONLY {3 KO SHADING
HOVABLE SRADING: 1 DATLY & SEASONAL SWITCHING [ SEASONAL SWITCHING [J NOT CALCULATED
MASS EFFECT 1§ CALCULATER: ] TRANSIENT HEAT FLOW {3 TIME CORSTANT FACTORS [ ASSUME NO HMASS AFFECT
ROOM TEMP. BASED ON: {) SURFACE & AIR ' B3 AIR ONLY £J ROT CALCULATED
INSIDE TEMPERATURE: ] IKPUT SCHEDULE BY USER {3 FIXED &Y TOOL €3 VARIED K TOOL
U=VALUES : T} CHARGE W/WIND SPEED 2] REMAIN CONSTANT B MOVABLE IHSULATION
IHFILTRATION: [ AIR CHANGE PER HOUR {3 CRACK METHOD {J VARIES ®/WIKD SPEED
INTERNAL LOADS INCLUDE: 59 SENSIBLE & LATENT SEPARATE [ SEMS. & LAT. TOTAL £3 SENSIBLE ORLY E
VENTILATION: 'Y SENSISLE {9 LATENT [ VARIES BY SCHEDULE
OR COHMAND
DAYLIGHT COEFFICIEN [} SKY, REFL. & DIRECT {3 SKY & REFL. {3 suy owLy
ZONES PER RUN: [ £330 ~» 28 f32 =10 £3 1 onny
SYSTEM MODELING: £3 SYSTEM EFFIC. INRUT {3 SYSTEM OPTIMIZING {7 COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: £ ANNUAL CDST {7 SINPLE PAYBACK £ LIFE CYCLE COSTING
OQUTPUT:
LOAD DEVERMINANTS:  [R] COMPOREJT £ 208 B2 BUILDING
LOADS OUTPUT BY: 3 ROUR 5 bay ¥ MONTH £ SEASON S vEaR
TEMPERATURES : B AIR ] SURFACE A GRAPHIC PLOT
{71 MONTHLY CONSUMPTION {3 ANNUAL CONSUMPTION ) SYSTEM COMPONENTS

[ 4ONTHLY PEAK DEMAND .
{0 omner _daily comsumption

\\:fi. USE KY:

I3 ANNUAL PEAK DEHAND
£3 OTHER

) ANNUAL DATA
[} AVE. HONTHLY

[J HORIZ. & & CARDINAL DIREC,

{7 TYPICAL DAY/MONTY

HMONTHLY DEGREE DAYS

TEHP. [ Dally

AVE. DALY & TOTAL

INERGY SYSTEIMS
TOTAL BUILDING ONLY

/
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PASSIi ' SWITZERLAIU

I=A ;éf;\@ SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE: ’

COMPUTIR TYPE: 184 £ e UNIVAC & omer __VAX 11/780
CRE REQUIRED: B > 500k £3100 - 800 & 0825 100¢x <28 g
SUPPORT: [J USER'S GUIDE £) DATA WANUAL [s;omuen __Paper joined
EQUIPMENT: R, erY [ PRIRTER ¥ TEXTRONIZ 3 oHER

401274051
COSTS:
b A-A-R R

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

FIRST COSY:

IN-OFFICT EQUIPMENT: T PRINTER s )
SOFTWARE PURCHASE: CARD DECK TAPE LISTING
SUPPOR? INFORMATION: USER'S GUIDE . DATA MANDAL
TISE 0 INPUT AND DEBUGC: HAN=DAYS HAN=HOURS

BUN COST/TIME:
INPUT SET-UP TImE: 2 HAR=DAY S BAN=BOURS
TYPICAL® RUN TIKME; “BE > 1 HR. 608308 D Wnue-ion g <ion
TYPICAL® CPL TIME: 0 » 1000 sEC. {100 = 3000 SEC. 3 = 100 sSEC. 0 ¢ § sge.

SFOR THIS FORH, ASSUME “TYPICAL® 70 BE A SINGLE-ZDNED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CMECKED (/) IN
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME=SHARING NETWORKSS

NAMES AND CONTACTS OF TIME-SHARING SERVICES WMICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS Cal BE OBTAINED
THROUGH THEM),




MODPA%;@

SURVEY FORM FOR \\?
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

2]

TASK VIl ~ PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL;
TOOL RAME: MODPAS AVAILABLE Taroucn: NoOt availlable
DEVELOPED BY: J,.C. Hadorn = D. Chuard at present

Sorane S.A.
Route du Chatelard 52
1018 TLausanne saoNg no.: (021) 37 11 75

Q =
SUPPORTED By: _ borane S.A.

DATE DEVELOPED: May 1982

DATE OF LAST REVISION: June 1982

PHONE NO. t
N e ~ TR 4 Sk mm @
BRWFD%CMFN&M. MODPAS = Model for Passive Systems

solves a nodal network describing the thermal interactions

between nodes representing parts of the systemn, by means

of eguivalent conductances and capacities

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

T HAIN FRAME COMPUTER ) MICRO~COMPUTER [} HAND CALCULATOR {1 GRAPHIC DR MANUAL
[0 CARD DECK {J pisc [ MAGNETIC CARD L) TEMPLATES, CHARTS, TABLES
3 Targ & TAPE 1 LISTING 3 Book
{3 TIME SHARING & LISTING {1 RECALL OKLY MEMORY [ DEVICE
[} LISTING ~ HARD CoPY {71 RECALL ONLY MEMORY - INTEGRATED CIRCUIT
INTEGRATED CIRCUXT (COMPLETE SECTIONS 1, 2. 6)
(COMPLETE SECTIONS 1, L, D (COHPLETE SECTIONS 1, 2,

(COMPLETE SECTIONS 1, 2, 4)

\. /
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it SURVEY FORM FOR
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\ RE=DESIGN AND SITE ANALYSIS

v

SWITZERLARND

L4

INTENDED USE:

INTERDED POR USE BY:

[ ARCHITECT Bl ENGINEER

) PRE=DESIGN [J SITE ANALYSIS

£ PRE-DESIGN ] SITE ANALYSIS

SURVEY FORM FOR \\
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

£} TECHNICIAN £, RESEARCH ANALYST

(, PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

3 SCHEMATICS [2 DESION DEVEL.  [J POST-DESIGN SERY. I3 RESEARCH
PHASE(S) FOR WHICH DESICN TOOL MAY BE USEFUL (ANY RO.):
{3 SCHEMATICS [ DESIGN DEVEL.  I¥. POST-DESIGN SERV. ¥4 RESEARCH

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

I& uearing 3 cooLing

= Loaps
SPACE TEMPS.
HVAC SYSTEMS
PASSIVE SOLAR
ACTIVE SOLAR
SRADING
SYSTEM DESIGN
ECONDMICS
UNDERGROUND
LOADS
MASS

B UORROE0D
BOOOOBEOoRG

LOADS
SPACE

HVAC SYSTEMS
PASSIVE CLNG.
SHADING
SYSTEM DESIGN
ECONOMICS

[ LicHTING ) pre

LOADS 1 LOADS
FC (LUX) LEVELS £ SOLAR ACTIVE
SYSTEM DESIGN ) SOLAR PASSIVE
ECONOMICS ) ECONOMICS
DAYLIGHTING

FC{LUX) LEVELS
ARTIFICIAL LING.,

TEMPS.

& asuoa

UNDERGROUND LOADS REDUCTION
SLOPED GLAZING -

MASS

{3 MISCELLANEOUS

(3 rans
£ pUsps
£J H15C. ELECTRICAL
{0 ELEV. & ESCALATOR

TOTAL

INPUT DATA REQUIRED: DOES NOT  MIRIMUM RECOMMENDED POSSISLE

LOCATION = ASSOCIATED WEATHER DATA
BULLLING TYPL AND SCHELULE

OCCUPARCY RATES
BUILDING AREA

.
SPACE TEMVERATURES = 1 ww OuTPOT

LOCAL ENERCY COSTS

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

LIGHTING REQUIKEMENTS
SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS

DATA

GLAZING AREAS & ORIENTATIONS

LOHING
ROQH SHAPES

OPEKATING SCHEDULES & PROFILES

ARCHITECTURAL DESICH DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, o, ¢, ETC.)

BUILDING MASS DATA

SHADING CAEFFICIENTS & DAYLIGHT TRANSMISSION

INTEKIUR SURFACE DATA

ACCOMMODATE INPOT

INPUT INPUT

paslulinie n e

;h?v¥ ?%v»uék
@mau\.h\hmé
Ganth go.fw«;h‘el

oo

ENGINEERING DESIGK DEVELOPHENT DATA

MECRANICAL SYSTEM DESIGN
HECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL

el ‘

{300

oooooo

BORE

0oonon

DUCCORES
DOCOoRINE

sttt

(wirisel ROCER

BEHED

QooDooo
30aoon




MODPAS SWITZERLAND

IEA %
EELARRED S8 | ENERGY DESIGN TOOLS

%‘

A

SURVEY FORM FOR

& ANALYSIS MODELS

z
o
-
O
Ly
o0

COMMENTS:

in 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
nedes is also an input. It is considered as a constant for

one month,




MODPAS

g £ lw‘.._ b\,
I=2 KN
BOLAR RED (e

A BN
BT A AT
EATHER DATA:

TEXPERATURE UATA:

SOLAR DATA:

S0LAR ORIENS. CALC:

DAYLIGHT CALC:

JEf MOURLY TAPE
[ ANNUAL DEGREE DAYS

[ HOURLY TAPE

¥4 ARY ORIEN. INCL. SLOPED
SLOPED FACING SOUTH

[ HOUR-BY-HOUR
] ANNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

ke1°A

£1 OTHER

A2 TYPICAL DAYS [T HONTHLY DATA

Y:{ TYPICAL DAY PROFILE

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

{J TYPICAL CLEAR & CLOUDY DAY/MONTH

1 ANNUAL DATA

3 AVE. MORTHLY MIK. AND MAX. [0 AVE, HONTHLY TEMP,

Of,

CALCULATION PROCEDURES:

LARGUAGE: 3 FORTRAN Eii BASIC {3 MACHINE LANGUAGE [ OTHER
USER TYPE: [ INTERACTIVE mlNTERACTIVE GRAPHIC ﬁ PREPARE FILE
URITS OF CALCULATION: 'ﬁ S1 UNITS {3 ENGLISH

CHECK ALl APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
MOVABLE SHADING:
HASS EFFECT xseém,cum'rm:
ROOM TEMP. BASED ON:
" INSIDE TEMPERATURE:
D=-YALUES:
IKFILTRATION:
INTERNAL LOADS INCLUDE:
VERTILATION:

DAYLICGHT COSFFICIENTS:
ZORES PER RUKN:
SYSTEM MODELING:

ECONOMIC ANALYSIS:

¥l FINITE DIFFERENCE

Fl DIFFUSE/DIRECT/RE-RADIATED
U1 SIMPLE EULER

{0 ANY SOLAR DESTRUCTION

4 DAILY & SEASORAL SWITCHING
JEl TRANSIENT HEAT FLOW

I3 SURFACE & AIR

4, INPUT SCHEDULE BY USER

{3 CHANGE W/WIND SPEED

£ AIR CHANGE PER HOUR

Il;j SENSIBLE & LATENT SEPARATE
{} SENSIBLE

{3 sXY, REFL. & DIRECT
0> 2
{7 SYSTEM EFFIC. INPUT
[3 AnNUAL ODST

QUTPUT:

e il

LOAD DETERMIKANTS: [ COMPORNEJT ¥ zowe
LOADS QUTPUT 8Y: J5¢ woun {1 pay
TEMPERATURES: A ATR Bl surFacE
FUEL USE BY: [ MONTHLY CONSUMPTION

£ MONTHLY PEAK DEMAND
A OTHER oy mdPifpian over 5
e I 8 bl

bl

010 = 23

£1 ANNUAL CONSUMPTIOR
£ ANNUAL PEAK DEMAND
{3 OTHER

£ RESPONSE FACTOR

{J DIFFUSE/DIRECT

JE wpLrciT

[J OVERHANG OKLY

{1 SEASORAL SWITCHING

£ TIME CONSTANT FACTORS
[} AIR ONLY

{3 FIXED BY TOOL
I REMAIN CONSTANT

aft

£3 CRACK METHOD
£} SENS., & LAT. TOTAL
£ LATENT

{3 SKY & REFL.

Blz-10
1 SYSTEM OPTIMIZING
] SIMPLE PAYBACK

BUILDING
L} MONTH
El GRAPUIC PLOT

{3 SEASOR

f3 MONTHLY DEGKEE DAYS

0 balLy

I3 WONTHEY AVE. DAILY & TOTAL

[J HORIZ. & 4 CARDINAL DIREC.

{3 TYPICAL DAY/HMONTH

3 GRAPHS, CHARTS & SIMPLE CALC.

HAND CALCULATION

£} BOTH

L) STEADY STATE

[} TOTAL

£ OTHER

{1 NO SHADING

] NOT CALCULATED

{1 ASSUME NO MASS AFFECT
[J KOT CALCULATED

B VARIED BY TOOL

{3 MOVABLE INSULATION
[ VARIES W/WIND SPEED
& sERs1BLE OMLY

VARIES BY SCHEDULE
OR COMMAND

0 sky onLY

£3 1 OnLY
[} COMPONENT SERSITIVITY
£ LIFE CYCLE COSTING

3 1EaR

1 SYSTEN COMPONENTS
[J ENERGY SYSTEMS
{3 TOTAL BUILDING ONLY




SWITZERLAND

= [ SURVEY FORM FOR
£ | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

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

Examﬁle of output: follows
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SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

ra
O
-
O
1L
2

FOR DESIGN TOOLS REQUIRING A MICRO~-COMPUTER

HARDWARE:

MANUFACTURER AND MODEL wuxper: HP 9845 B

RANDOM ACCESS MEMORY (RAM) REQuiRep: _ ~ 100 k bytes

DOES THIS TOOL REQUIRE A PRINTER? 7 YES wo and a plotter

SECTION 2.

period of simulation:

1 hour

SUPPORT: [J USER'S GUIDE ) DATA MANUAL ® orier _short description
COSTS:
FIRST COST:
H1CRO-COMPUTER : unknown
SOFTWARE : ROM IC p1sc TAPE LISTING
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL ____ OTHER
TIME TO INPUT AND DEBUG: ~ 20  man-pays HAKN-HOURS
RUN COST/TIME:
TYPICAL® INPUT SET-UP TIME: MAN-DAYS 1 to 3 uan-nours
TYPICAL* RUN TIME: ~ 5 g, HIN,
TYPICAL* PRINT TIME: ~ 0.5 pps, MIN, with plots

#FOR THIS FORM, ASSUME "TYPICAL" T0 BE A SINGLE~ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED ) IN

+ <time step:

1 year (8760 steps)
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SWITZERLAND

|4 %
: POy
BOLAR RED g

G
ey

ENERGY DESIGN T

SURVEY FORM FOR

& ANALYSIS MODELS

OOLS

~ PASSIVE AND HYBRID SOLAR
LOW ENERGY DWELLING

RETURN TO:

SUBTASK SM-MODELUNG & SIMULATION
SUBTASK € ~ DESIGN METHODS
GENERAL:
TOOL NAME: IGLOU AVAILABLE THROUGH:
DEVELOPED BY: MOTOR--COLUMBUS ING. AG MOTOR~COLUMBUS, ING. AG
Parkstrasse 27, 5400 Baden Parkstrasse 27, 5400 Baden

and

HOhere Techn. Lehranstalt PHONE NO. :

056 20 11 21

Brugg-Windisch SUPPORTED BY:

DATE DEVELOPED:

1979

DATE OF LAST REVISION:

Motor-Columbus, ING.AG.

Parkstrasse 27, 5400 Baden

11.03.1982

J. Lanz, A. Schopfer

PHONE NO. s

056 20 11 21

BRIEF DESCRIPTIONY Warmetechnische Analysen im Hochbau

J. Lanz, A. Schopfer

Schwelzer Ingenieur und Architekt,

Heft 20/1981

TOOL HAR

PLEASE ATTACH ANY VALIDATION OR TESTING REPORIS.

DWARE & AVAILABLE FORMS:

{3 CARD DECK
R TAPE

TIME SHAR
[J LISTING -

o

Kl MALN FRAME COMPUTER

(COMPLETE SECTIONS 1, 2, 3)

) MICRO~COMPUTER {1 HAND CALCULATOR

[J pisc £ MAGNETIC CARD ] TEMPLATES, CHARTS, TABLES
[0 TAPE {J LISTING {3 BOOK

ING [ LISTING [ RECALL OKLY MEMORY [ DEVICE

HaRD CopY {7 RECALL ONLY HMEMORY - INTEGRATED CIRCUIT

INTEGRATED CIRCUIT

(COMPLETE SECTIONS 1, 2, 4)

(COMPLETE SECTIONS 1, 2, 5)

{J GRAPHIC OR MANUAL

(COMPLETE SECTIONS 1, 2, 6)

J




SWITZERLAND

0y

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

INTENDED USE:

INTENDED FOR USE BY:
B0 ARCHITECT (¥ ENGINEER [J TECHNICIAN [J RESEARCH ANALYST

PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

B PRE-DESIGN B3 SITE ANALYSIS [J SCHEMATICS [3 DESIGN DEVEL. [J POST-DESIGN SERV. [J RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.): -

-

PRE-DESIGN B SITE ANALYSIS [J SCHEMATICS {0 DESIGN DEVEL. [J POST-DESIGN SERV. ) RESEARCH
MAJOR & 'MINOF? ENERGY COMPONENTS ADDRESSED BY TOOL:
B HEATING B2 cooLInG [ LiGHTING 3 puw [J MISCELLANEOUS
59 LOADS £ 10aDS [0 Loaps I3 LoADS {J FARS
SPACE TEMPS. D SPACE TEMPS. 0 FC(LUX) LEVELS {0 SOLAR ACTIVE D puMps
[) HVAC SYSTEMS 0) HVAC SYSTEMS {0 SYSTEM DESIGN [) SOLAR PASSIVE {0 MISC. ELECTRICAL
PASSIVE SOLAR [J PASSIVE CLNG. £) ECONOMICS 3 EcownoMIcs {J ELEV. & ESCALATOR
B3 ACTIVE SOLAR [J SHADING O DAYLIGHTING
8 SHADING {J SYSTEM DESIGN FC{LUX) LEVELS
) SYSTEM DESIGN {3 ECONOMICS ) ARTIFICIAL LTNG.
) ECONOMICS {3 UNDERGROUND LOADS REDUCTION
[J UNDERGROUND {J SLOPED GLAZING
LOADS O Mass
B} MASS
INPUT DATA REQUIRED: oL
. DOES NOT ~ MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA ,
LOCATION ~ ASSOCIATED WEATHER DATA % 5 [} B
BUILDING TYPE AND SCHEDULE 0 0
OCCUPANCY RATES ] B § 0
BUILDING AREA 0 = 0
SPACE TEMPERATURES "] 0 o}
LOCAL ENERGY COSTS 0 ] D 0
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS £ % ] ]
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) W] [m] ]
LIGHTING REQUIREMENTS 0 0 =] 0
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS 5
GLAZING AREAS & ORIENTATIONS é 8 %
ZONING 0
ROOM SHAPES W] 0 B
OPERATING SCHEDULES & PROFILES D D (=3
ARCHITECTURAL DESIGN DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, a, &, EIC.) 0 2 g8
BUILDING MASS DATA 8 D W] 24
SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION 0 L 5
INTERIOR SURFACE DATA (W] (] &) (%]
ENGINEERING DESIGN DEVELOPMENT DATA
MECHANICAL SYSTEM DESIGN W] O o o
MECRANICAL SYSTEM CONTROL [} [} [}
ELECTRICAL SYSTEM DESIGN 0 B 0
ELECTRICAL SYSTEM CONTROL B i} !
LIGHTING SYSTEM DESIGN W] 0 0
LIGHTING SYSTEM CONTROL [w] %} 0 ]




I16LOY

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TEHPERATURE DATA: {J HOURLY TAPE B4 TYPYCAL DAY [T MONTHLY DATA {2 ANRUAL DATA 7] MONTHLY DEGREE DAYS
[] ANWUAL DEGREE DAYS £3 AVE. MONTHLY MIN, ARD MAX. [J AVE. MONTHLY TEMP, ) DAILY

SOLAR DATA: [J HOURLY TAPE 8 TYPICAL DAY PROFILE &I MONTHLY AVE. DAILY & TOTAL

SOLAR ORIENS, CALC: @ ANY ORIEN. INCL. SLOPED [J AKY VERT. & HORIZ. {3 HORIZ. & 4 CARDINAL DIREC.
SLOPED FACING SOUTH 8 SURFACE REFLECTANCE

DAYLIGHT CALC: J HOUR=BY-HOUR {1 TYPICAL CLEAR & CLOUDY DAY/MONTH £ TYPICAL DAY/MONTH
{21 ANNUAL AVERAGE [ OTHER

LANGUAGE : B FORTRAN [3 BasiC {J MACHINE LANGUAGE €} OTHER £J GRAPHS, CHARTS & SIMPLE CALC.

USER TYPE: {4 INTERACTIVE £J INTERACTIVE GRAPHIC Bl PREPARE FILE 2] HAND CALCULATION

UNITS OF CALCULATION: B SI UNITS i ) ENGLISH {3 BOTH

CHECK ALL APPROPRIATE BOXES:

[J OTHER {3 OTHER

HEAY TRANSFER: [ FINITE DIFFERENCE {1 RESPONSE FACTOR K&l STEADY STATE
SOLAR COMP, CALCULATED: & DIFFUSE/DIRECT/RE-RADIATED (T} DIFFUSE/DIRECT ) TOTAL
INTEGRATION: [} SIMPLE EULER £J IMPLICIT B4 OTHER
SHADING: B ANY SOLAR OBSTRUCTION {J OVERHANG ONLY £3 NO SHADING
MOVABLE SHADING: 8% DAILY & SEASONAL SWITCHING {3 SEASONAL SWITCHING [J NOT CALCULATED
MASS EFFECT 1§ CALCULATED: B TRANSIENT HEAT FLOW {1} TIME CONSTANT FACTORS [ ASSUME NO MASS
ROOM TEMP. BASED ON: B SURFACE & AIR {J AIR ONLY NOT CALCULATED
. INSIDE TEMPERATURE: § INPUT SCHEDULE BY USER {1 FIXED BY TOOL {3 VARIED BY TOOL
U-VALUES: @8 CHANGE W/WIND SPEED 1 REMAIN CONSTANT [3 MOVABLE INSULAT
INFILTRATION: AIR CHANGE FER HOUR T} CRACK METROD B4 VARIES W/WIND §
INTERNAL LOADS INCLUDE: B3 SENSIBLE & LATENT SEPARATE  [J SENS. & LAT. TOTAL SENSIBLE ONLY
VENTILATION: §) SENSIBLE ) LATENT ] VARIES BY SCHED
OR COMMAND
DAYLIGHT COEFFYCIENTS: £J SKY, REFL. & BIRECT {3 SKY & REFL. {3 sKky ONLY
ZONES PER RUN: g > 25 110 = 75 22 -10 3 1 oNLY
SYSTEM MODELING: [3 SYSTEM EFFIC. INPUT £J SYSTEM OPTIMIZING "} COMPONENT SENSI
ECONOMIC ANALYSIS: £J ANNUAL COST {1 SIMPLE PAYBACK {3 LIFE CYCLE COST
CUTPUT:
LOAD DETERMINANTS: 5] COMPONENT & zowr §] BUILDING
LOADS OUTPUT BY: £ HOUR B pay [ MONTH SEASON
TEMPERATURES : B AIR €) SURFACE {1 GRAPHIC FLOT
FUEL USE BY: 3 MONTHLY CONSUMPTION £ ANNUAL CONSUMPTION {J SYSTEM COMPONENTS
£2 MONTHLY PEAK DEMAND 2] ANNUAL PE&K DEMAND {J ENERGY SYSTEMS

£3 TOTAL BUILDING ONLY

AFFECT

I0N

PEED

ULE

TIVITY
ING

J YE4R




IGLOU SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

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
THROUGH THEM).

J. Lanz, A. Schopfer

HARDWARE:
COMPUTER TYPE: 7 1BM I coe 0 UNIVAC ® omer PRIME
CORE REQUIRED: B > 500k £1 100 - 500 K £ 25 - 100 & 0<25 K
SUPPORT: B USER'S GUIDE B DATA MANUAL {J OTHER
EQUIPMENT: ) CRT B PRINTER 8 TEXTRONIX {J OTHER
COSTS:
MDD,
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 MANUAL _ omHER
TIME TO INPUT AND DEBUG: MAN-DAYS MAN-HOURS
RUN COST/TIME:
INPUT SET-UP TIME: 1-10  \unpavs MAR-HOURS
TYPLCAL* RUN TIME: £3> 1 HR. C60M-30H B 30 M~ 10u O 1oy
TYPICAL® CPU TIME: 0 > 1000 SEC. 7 100 ~ 1000 SEC. 8§ 5 - 100 skc. [ < 5 skc.

#FOR THIS FORM, ASSUME "TYPICAL"™ T0 EE A4 SINGLE=-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN

Motor Columbus Ing. AG

Parkstr. 27, 5400 Baden

tel. 056 20 11 21

o

/




@mwm FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK VIill - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B ~ MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL: , ,
ToOL maME:  BAUDYN avareanie maroueh: SULZER / Winterhein

BAUDYN SWITZERLAND

DEVELOPED BY: SULZER / Ponomareff

PHONE RO, :

SUPPORTED BY: PONOMAREFF

DATE DEVELOPED: 81

DATE OF LAST REVISION:

pHONE wo.:  (052) 814148

srieF pEscrirrion:’ _Calculates dynamic heat flows in a room model. Including

air and surface temperatures. Can also be used to calculate

the loads of heating and cooling systems.,

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS .

TOOL HARDWARE & AVAILABLE FORMS:

(COMPLETE SECTIONS I, 2, 4)

o

£ MAIN FRAME COMPUTER {3 M1CRO~COMPUTER [J HAND CALCULATOR I[J GRAPHIC OR MANUAL
1 CARD DECK £] pisc {7 MAGNETIC CARD {1 TEMPLATES, CHARTS, TABLES
O TAPE £ TAPE £ LISTING 0 BoOK
[ TIME SHARING £} LISTING £ RECALL OKLY MEMORY [J DEVICE
B LISTING ~ HARD COPY €] RECALL ONLY MEMORY ~ INTEGRATED CIRCULT
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, 2. 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

J
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BAUDYN SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

A
INTENDED USE:

INTENDED FOR USE BY¥:
[ ARCHITECT B} ENGINEER {J TECHNICIAN %1 RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

. SECTION

{J PRE-DESIGN SITE ANALYSIS [ SCHEMATICS [J DESIGN DEVEL. £J POST-DESIGN SERV. B RESEARCH

PHASE(S) FOR WHICH DESIGN TOOL MAY RE USEFUL (ANY KO.): -

{3 PRE~DESIGN [ SITE ANALYSIS ¥J SCHEMATICS DESIGN DEVEL. Bl POST-DESIGN SERV: RESEARCR

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

B9 HEATING COOLING B LIGRTING J orw [J MISCELLANEOUS
8 LoaDs 5 LOADS R LoADS g LOADS £ FANS
g SPACE TEMPS. ) SPACE TEMPS. [0 FC(LUX) LEVELS SOLAR ACTIVE {3 ruMps
HVAC SYSTEMS [J HVAC SYSTEMS {J SYSTEM DESIGN ] SOLAR PASSIVE £) MISC. ELECTRICAL
B PASSIVE SOLAR {J PASSIVE CLNG. [J EcoNOMICS £} EconoMICS £} ELEV. & ESCALATOR
{3 ACTIVE SOLAR [J SrADING {3 DAYLIGHTING
{J SHADING [J SYSTEM DESIGN FC(LUX) LEVELS
) SYSTEM DESIGN £ ECONOMICS [J ARTIFICIAL LING.
] ECONOMICS [J UNDERGROUND LOADS REDUCTION
£J UNDERGROUND {J SLOPED GLAZING
LOADS §0 MASS
INPUT DATA REQUIRED: | o
- DOES NOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION ~ ASSOCIATED WEATHER DATA ) g [w]
BUILDIKG TYPE AND SCHEDULE o £l
.OCCUPANCY RATES (] W] é [}
BUILDING AREA L3 2 [w}
SPACE TEMPERATURES W] LJ £
LOCAL ENERGY COSTS 0 () 0 ]
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS ] % £ L
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) W] B £l
LIGHTING REQUIREMENTS 0O g 5 (@]

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZING AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPMENT DATA

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

SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

(w s nn]

ENGINEERING- DESIGN DEVELOPMENT DATA

MECHRANICAL SYSTEM DESIGR
MECHARICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESIGN
ELECTRICAL SYSTEM CONTROL
LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL

(R walals

0ooo Oooos

Joooog

oooRg
[ e e

& o
2 ")
Bd D
& W]
% [}
5 B
J 0
0 a
0 0




SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS

& ANALYSIS
Y, = MODELS
R AR B B ’
WEATHER DATA:
TEMPERATURE DATA: {7 HOURLY TAPE ] TYPICAL DAY  [J MONTHLY DATA [ ANNUAL DATA {J MONTHLY DEGREE DAYS
[J ANNUAL DEGREE DAYS [ AVE. MONTHLY MIN. ARD MAX. [J AVE. MONTHLY TEMP. ) DaILY
SOLAR DATA: ] HOURLY TAPE 8 TYPICAL DAY PROFILE {7 MONTHLY AVE. DAILY & TOTAL
SOLAR ORIENS, CALC: [ AWY ORIEN. INCL. SLOPED [J ANY VERT. & HORIZ. 3 worEz. &,f’ CARDINAL DIREC.
£} SLOPED FACING SOUTH {7} SURFACE REFLECTANCE
DAYLIGHT CALC: {J HOUR-BY~ROUR ) TYPICAL CLEAR & CLOUDY DAY/MONTH £ TYPICAL DAY/MONTH
[7] ANNUAL AVERAGE 1 OTHER :
CALCULATION PROCEDURES:
LANGUAGE:  §§ FORTRAN {3 BASIC {J MACHINE LANGUAGE [ OTHER [J GRAPHS, CHARTS & SIMPLE CALC.
USER TYPE: [ INTERACTIVE [J INTERACTIVE GRAPHIC PREPARE FILE ] HAND CALCULATION
UNITS OF CALCULATION: Bl ST UNITS [ ENGLISH {J BOTH
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: {3} FINITE DIFFERENCE §§ RESPONSE FACTOR [J STEADY STATE
SOLAR COMP. CALCULATED: [) DIFFUSE/DIRECT/RE=~RADIATER £ DIFFUSE/DIRECT ) ToTAL
INTEGRATION: SIMPLE EULER {J IMPLICIT B OTHER
SHADING: [ ANY SOLAR OBSTRUCTION {0 OVERHARG ONLY &l NO SHADING
MOVABLE SHADING: £ DAILY & SEASOWAL SWITGHING [} SEASONAL SWITCHING B¥ NOT CALCULATED
MASS EFFECT IS CALCULATED: &) TRANSIENT HEAT FLOW {) TIME CONSTANT FACTORS [J ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: £] SURFACE & AIR {3 AIR ONLY {J NOT CALCULATED
INSIDE TEMPERATURE: {7 INPUT SCHEDULE BY USER {1 FIXED BY TOOL VARIED BY TOOL
U=VALUES : 7] CHANGE W/WIND SPEED {J REMAIN CONSTANT ) MOVABLE INSULATION
INFILTRATION: [ AIR CHANGE PER HOUR £) CRACK METHOD [J VARIES W/WIND SPEED
INTERNAL LOADS INCLUDE: [ SENSIBLE & LATENT SEPARATE  [J SENS. & LAT. TOTAL ) SENSIBLE ONLY
VENTILATION: ) SENSIBLE ] LATENT B3 VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICIENTS: £} SKY, REFL. & DIRECT £3 SKY & REFL. 3 sKky ONLY
ZONES PER RUN: 0> 28 10 ~ 28 £2-10 B3 1 oNLy
SYSTEM HODELING: {3 SYSTEM EFFIC. INPUT £] SYSTEM OPTIMIZING {7 COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: {7 ANNUAL COST £ SIMPLE PAYBACK LIFE CYCLE COSTING
OUTPUT:
LOAD DETERMINANTS: COMPONENT O zone [J BUILDING
LOADS OUTPUT BY: 3 HOUR {3 pay [ MONTH £1 sEAsON 3 YEaR
TEMPERATURES ¢ £ AIR £ SURFACE {3 GRAPKIC PLOT’
FUEL USE BY: ) MONTHLY CONSUMPTION {7 ANNUAL CONSUMPTION [) SYSTEM COMPONENTS

{J MONTHLY PEAK DEMAND
OTHER

[ ANNUAL PEAK DEMAND
{J OTHER

[J ENERGY SYSTEMS
{3 TOTAL BUILDING ONLY




BAUDYN

SWITZERLAND

i

BOLAR B&D

SURVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME~SHARING NETWORKS:

THROUGH THEM). -

HARDWARE:
COMPUTER TYPE: 3 1B & coc [J UNTVAC & otiEr PRIME
CORE REQUIRED: 0> so0k 7100 = 500 K )25 - 100 K 8 < 25 K
SUPPORT: USER'S GUIDE ) DATA MANUAL ) OTHER
EQUIPHMENT: £3 CRT B PRINTER [) TEXTRONIX [ OTHER
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME~SHARING:
FIRST COST:
IN-OFFICE EQUIPMENY: CRT PRINTER .
SOFTWARE PURCHASE: CARD DECK TAPE LISTING e
SUPPORT INFORMATION: USER'S GUIDE o DAYA HANUAL OTHER ___
TIME 10 INPUT AND DEBUG: n HAN-DAYS ___ MAN-HOURS
RUN COST/TIME:
INPUT SET-UP TIME: . MAN-DAY S e HAN-HOURS
TYPLCAL® RUN TIME: £1 > 1 uR. {160 M~ 30H 330K~ 10H <10H
TYPICAL* CPU TIME: [J > 1000 SEC. £3 100 ~ 1000 SEC. ) 5 - 100 SEC. B < 5 SEC.

“FOR THIS FORM, ASSUME "TYPICAL®™ TO EE A SINGLE-ZONED 100 SQUARE METER RESIDERCE WITH ALL OUTPUTS CHECKED () IR

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

N

/




SWITZERLARD

SURVEY FORM FOR

ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECTION

TASK VIHI - PASSIVE AND HYBRID SOLAR RETU

LOW ENERGY DWELLING EMPA

SUBTASK B - MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL:
TOOL KAME: STEMOD  / _ DYWAN
DEVELOPED BY: Biro ‘ur’

Turnerstr. 24

8006 Ziurich

DATE DEVELOPED: 1981

DATE OF LAST REVISION:

'

Ueberlandstrasse 129

att.
8600

AVAILABLE THROUGH:

RN TO:

Mr. R. Hastings
Dibendorf

e

U. Roth, Dipl Arch.ETH

Biira f. Raumplanung

Turnerstr, 24

BOOS Zirich

PHORE ROo:

01/361.33.21

SUPPORTED BY:

PHONE NO. @

F DESCRIPTION:

PLEASE ATTACH ANY VALIDATION OR TESTING REPORYS.

TOOL HARDWARE & AVAILABLE FORMS:

(SO MALN FRAME COHPUTER [w]

0 CARD DECX
) TaPE

TIME SHARIRG
L1STING «~ BARD COPY

(COMPLETE SECTIONS 1, 2, 3)

N

$#1ICRO-COMPUTER ] HAND CALCULATOR

3 pisc

O TAPE

[J LISTING

() KECALL ONLY MEMORY~
INTEGRATED EIRCULT

(COMPLETE SECTIONS 1, 2, &)

[ MAGNETIC CARD

3 LISTING

[} RECALL OKLY MEMORY
INTEGRATED CIRCULT

{COMPLETE SECTIGRS i,

) GRAPHIC OR HANUAL

I3 TEMPLATES, CHARYS, TABLES
) BOOK
) DEVICE

‘COMPLETE SECTIONS L, 2, 6)
2, 3)

v
-

e @ty fmmem @




HOLAR R&D et
e

STEMOD / DYWAN SWITZERLAND

IEA A SURVEY FORM FOR
" | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

Toking into account geogrophical locotion and elevation cbove sea level
(moximum theoretical rodiction ovaileable), shade, cloudiness, hoze, oriento-
tion (horizontal and vertical) and traonsmittance of glozed creds STEMOD
computes the solar energy oveilcble behind translucent surfoces for any
period of time by hourly oggregation.

DYWAN is o dynomic procedure to simulcte the energy-household of entire
buildings ond their zones in hourly intervals, toking into account the
chonges in climote (soler heat goin, tempercture, wind, humidity), the
building®’s copacity for heat storoge and the user behovior (ventilotion
when spaces ore overheoted by solar heat gain).

DYWAN is bosed on so-colled 'Beuken-models® and produces realistic date for
heoting and cooling loads and energy required for any period of time when
sufficient meteorological informotion is oveiloble.

The solor heat goin-input is derived from STEMOD. Thus, DYWAN is always
combined with STEMOD.

& opplies to STEMOD
¥ opplies to DYWAN

N
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STEMOD / DYWAH SWITZERLAND

xS SURVEY FORM FOR
Lo m@%’%ﬁ " | ENERGY DESIGN TOOLS
' & ANALYSIS MODELS

INTENDED USE:

INTENDED FOR USE 8Y:

®¥ arcurrEcT ) ENGINEER L) TECHNICIAN [J RESEARCH ARALYST
"PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

) PRE-DESICN {7 SITE ANALYSIS [ SCHEMATICS {J DESIGN DEVEL. [J POST-DESIGN SERV. (P& rEstarcy
¥ E(S) FOR Wol(H DESIGN TOOL HAY BE USEFUL (ANY MO.):
PRE-DESICN [ SITE ANALYSIS [J SCHEMATICS £) DESIGN DEVEL. (BE POST-DESIGN SERV. (P, RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
HEATING B0 cooLine [J vLIGHTING {J puu JJ MISCELLANZOUS
T3 1L0ADS @& Loads {3 LoaDs O Loans 0 raxs
%m SPACE TEMPS. €3] SPACE TEMPS. ) FC(LUK) LEVELS {J SOLAR ACTIVE £ pudPs
) HVAC SYSTEMS [J HVAC SYSTEMS [) SYSTEM DESIGN [J SOLAR PASSIVE D MISC. ELECTRICAL
B PASSIVE SOLAR . [J PASSIVE CLXG, [ ECoNOMICS {3 ECONOMICS J ELEV. & ESCALATOR
) ACTIVE SOLAR [J sHaDING [J DAYLIGHTING
0 SRADING ] SYSTEM DESLGR FC(LUX) LEVELS
) SYSTEM DESICR ) ECONDMICS 3 ARTIFICIAL LING.
) ECONOMICS {J UNDERGROUND LOADS REDUCTION
{3 LNDERGROUND ] SLOPED GLAZING
LOADS £ uass
[ uasS
INPUT DATA REQUIRED: ity
. o DOES NOT  HMINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE _ INPUT INPUT INPLT
PRE“DESIGN AND SITE ANALYSIS DATA
"DCATION = ASSOCIATED WEATHER DATA "} % o
LILDIKG TYPE AND SCHEDULE %
OCCLUPANCY RATES £J g
BUILDING AKEA @ g@
SPACE TEMPERATURES 0
LOCAL ENERGY COSTS 24 Eg 0
GENERIC BUILDING SRAPE DUE TO SITE RESTRICTIONS i e 8
LOCAL COUE REQUIREMENTS (VERTIL.;, INSUL., ETC.) & &
LIGHTING REQUIREMENTS B8

SCHEMATIC DESICGK DATA

BUILDING SURFACE AREAS

GLAZING AREAS & ORIENTATIONS
2081INC

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

ARCHITECTURAL DESIGN DEVELOPHMENT DATA

BUILDING HATERIALS & ASSOCIATED DATA (R, &, £, ETC.)
BUILDIRG MASS DATA

SHADING CTEFFICIENTS & DAYLIGHT TRANSHISSION
INTERIUR SURFACE DATA

8
ool
ooodg . ooooo

BRE
omctt

ENGINEERING DESIGN DEVELOPHENT DATA

MECHANICAL SYSTEM DESIGN -
HMECHANICAL SYSTEM CONTROL
ELECTRICAL SYSTEM DESICN
ELECTRICAL SYSTEM CONTROL
LICHTING SYSTEM DESIGN

\\ucxrwc SYSTEM CONTROL

BEREER
islxluisins

00oooo
kszjamﬂ poon o000 oooooooRo




SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

<
2
-
O
L
w

EATHEF? DATA

TIMPERATURE DATA: [0 HOURLY TAPE ]
[0 ANNUAL DEGREE DAYS

SOLAR DATA: [0 HOURLY TAPE

SOLAR ORIENS. CALC: [ ANY ORIEN. INCL. §

TYPICAL DAY [ MONTHLY DATA

JE TYPICAL DAY PROFILE

LOPED ff axy vERT. & HORIZ.

[ ANNUAL DATA
[J AVE. HONTHLY MIK. AND MAX. [J AVE. MONTHLY

64 HONTHLY AVE.

{J MONTHLY DEGREE DAYS
TEMP. [ balLy

DAILY & TOTAL

[J HORIZ. & & CARDINAL DIREC,

{J SLOPED FACING SOUTH X SURFACE REFLECTANCE
“VLIGHT CALC: [J HOUR-BY-HOUR {1 TYPICAL CLEAR & CLOUDY DAY/MONTH {3 TYPICAL DAY/MONTH
[ ANNUAL AVERAGE {3 OTHER
CALCULATION PROCEDURES:
LANGUAGE:  [J FORTRAN (RMR BASIC  [J MACHINE LAKGUAGE [J OTMER [J GRAPHS, CHARTS & SIMPLE CALC.
user TYPE: (R 1nTTRacTive {3 INTERACTIVE GRAPHIC {2 PREPARE FILE £ HAND CALCULATION
UKITS OF CALCULATION: @ s1 unirs [0 ENGLISH {3 BOTH
CHECK ALL APPROPRIATE BOXES: BYRSA Mie
HEAT TRANSFER: [0 FINITE DIFFERENCE [J RESPONSE FACTOR & sweapv—s7azs
LAR COMP. CALCULATED: JE: DIFFUSE/DIRECT/RE-RADIATED  [J DIFFUSE/DIRECT O ToTAL
INTEGRATION: O SIMPLE EULER 0 mpLICIT {3 oTHER
SHADING: B ANY SOLAR O3STRUCTION [J ovERHANG ONLY £} NO SHADING
HOVABLE SHADING: J& DAILY & SEASONAL SWITCHING  {J SEASONAL SWITCHING [J ROT CALCULATED
MASS EFFECT IS CALCULATED: [J TRANSIENT REAT FLOM (3 TIME CONSTANT FACTORS [J) ASSUME RO HMASS AFFECT
ROOM TEMP. BASED ON: {3 SURFACE & AIR O AIR oNLY (J MOT CALCULATED
INSIDE TEMPERATURE: D] INPUT SCHIDULE EY USER {3 FIXED BY TOOL {3 VARIED BY TOOL
U=VALUES: ) CHAKGE W/WIND SPEED {3 REMAIN CONSTANT {J MOVABLE INSULATION
INFILTRATION: @DIT AIR CHANGE PER HOUR [J CRACK HETHOD {J VARIES W/WIND SPELD
INTERNAL LOADS INCLUDE: £} SENSIBLE & LATENT SEPARATE [T SENS. & LAT. TOTAL [ SENSIBLE ONLY
VENTILATION: [ SENSIBLE {3 LATENT £) VARIES BY SCHEDULE
OR COMMAND
LAYLIGHT COEFFICIENTS: B SKY, REFL. & DIRECT [ SKY & REFL. O sxy onLy
20NES PER RUN: o2 010 =25 O2-10 #{1 ony
SYSTEM MODELING: [J SYSTEM EFFIC. INPUT [J SYSTEM OPTIMIZING [J COMPONENT SERSITIVITY
ECONOMIC ANALYSIS: [} ANNUAL COST £] SIMPLE PAYBACK [J LIFE CYCLE COSTING
OQUTPUT:
LOAD DETERMINANTS: [ COMPONE.T 0 zone [ sUILDING
LOADS OUTPUT BY: 0 uour @0 pay B monn 3 SEASOR 1 rrar
TEMPERATURES : 0 A 0 surrace £J GrarHiC PLOT
FUEL USE BY: [J MONTHLY CONSUMPTION {J ANNUAL CONSUMPTION ) SYSTEM COMPONENTS
D) MONTHLY PEAX DEMAND [J ANNUAL PEAK DEMAND ) ENERGY SYSTEMS
\ D omHEr £) OTHER £) TOTAL BUILDING OKLY




STEMOD / DYWAN SWITZERLARD

C e

A SURVEY FORM FOR
BOLAR R&D %\ ENERGY DESIGN TOOLS
& ANALYSIS MODELS

LY

A7

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

| \RDWARE:

COMPUTER TYPE: & 1mn o eoe £ uNivac [J oTHER

CORE REQUIRED: 3 > soox @0 900 - 500 X 25 - 100 & O<c2s %
SUPPORT: B user*s cuidE {3 DATA mANUAL {3 OTHER

EQUIPHENT: J crr ' B PRINTER ) TEXTRONIX {J oTHER

COSTS:

— X2

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

FIRST COST:

IN-OFFICE EQUIPHMENT: CRT FRINTER —

SOFTWARE PURCHASE: CARD DECK TAPE LISTIRG
SUPPORT INFORMATION: USER'S GUIDE DATA MANUAL OTHER
TIME TO INPUT AND DEBUG: MAN=DAYS HAR-HOURS

adN COST/TIME:

INPUT SET-UP TIME: HAN<DAYS . HAN=HOURS
TYPICAL® RUN TIME: 3 > 1 uR. €160 8-30H 3308~ 10H L <10H
TYPICAL® CPY TIME: 0 > 1000 sEC, £J 100 ~ 1000 sEC. £ 5 - 100 sgc, £} < 5 see.

®FOR THIS FORM, ASSUME “TYPICAL® 70 EE A SINGLE-ZOWED 100 SQUARE METER RESIDENCE WITH ALL QUTPUTS CHECKED (/) 1¥
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING RETWORKS :

RAMES AND CONTACTS OF TIME~SHARING SERVICES WHICH HAVE THIS PROGRAM AVAILABLE (EXACT COSTS CAN B8E OBTALNED
THROUGH THEM), .

g /




PROGRAMME MUR-DIODE SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

<
O
—
O
L
1]

TASK VIll - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK € ~ DESIGN METHODS

GENERAL:
f00L naME: Programme Mur-Diode AVAILABLE uroucu: O« Rudaz
pEVELOPED BY: _O. Rudaz 0. Guisan
Ecole de Physique same address
24 g. E. Ansermet
1211 Geneve 4 PHONE RO. 3 (022) 21 93 55
SUPPORTED BY: Universite de Geneve
pATE DEVELOPED: Juillet 1981
DATE OF LAST REVISION: -
PHONE NO. :

t [] . 3 . .
srIEF pescripTion: 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:

[ MAIN FRAME COMPUTER £ MICRO-COMPUTER {J HAND CALCULATOR [ GRAPHIC OR MANUAL
£ CARD DECK 3 pIsc [J MAGNETIC CARD [ TEMPLATES, CHARTS, TABLES
& TAPE [ TAPE 0 LISTING 0 BooK
[) TIME SHARING 0 LISTING ) RECALL OKLY MEMORY [ DEVICE
B LISTING = HARD COPY [ RECALL ONLY MEMORY- INTEGRATED CIRCUIT
INTEGRATED CIRCUIT (COMPLETE: SECTIONS 1, 2. 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS I, 2, §)

(COMPLETE SECTIONS 1, 2, 4)

\ _




PROGRAMME MUR-DIODE SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

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

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

Epergie Solaire: Bilanthermique dfune 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

IE.

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

LY

Al
INTENDED FOR USE BY:
[0 ARCHITECT [ ENGINEER [J TECHNICIAN B RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):
£ PRE-DESIGN {J SITE ANALYSIS ] SCHEMATICS £J DESIGN DEVEL. [J POST~DESIGN SERV. % RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.):
[ PRE~DESIGN [J SITE ANALYSIS [ SCHEMATICS DESIGN DEVEL. [J POST-DESIGN SERV. B9 RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
&) HEATING {J cooLING [J LIGHTING 3 puw {0 MISCELLANEOUS
[3J LOADS ) LOADS {J LOADS [J LOADS ) FANS
) SPACE TEMPS. ) SPACE TEWPS. {J FC(LUX) LEVELS {J SOLAR ACTIVE f3 PuUMPS
£) HVAC SYSTEMS ) HVAC SYSTEMS [J SYSTEM DESIGN [) SOLAR PASSIVE {J MISC. ELECTRICAL
PASSIVE SOLAR {J PASSIVE CLNG, [ ECONOMICS ) ECONOMICS [ ELEV. & ESCALATOR
) ACTIVE SOLAR {J SHADING J DAYLIGHTING
[J SRADING ) SYSTEM DESIGR FC (LUX) LEVELS
{J SYSTEM DESIGN ) ECONOMICS ) ARTIFICIAL LTNG.
) ECONOMICS {J UNDERGROUND LOADS REDUCTION
[ UNDERGROUND ) SLOPED GLAZING
LOADS ) MasS
[3 MaSS
INPUT DATA REQUIRED: iy
s DOES KOT  MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE _ INPUT INPUT INPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOCIATED WEATHER DATA 8 5 [}
BUILDING TYPE AND SCHEDULE ]
OCCUPANCY RATES g W]
BUILDING AREA b L [}
SPACE TEMPERATURES W} 8 5] ]
LOCAL ENERGY COSTS Kl 0
GENERIC BUILDING SHRAPE DUE TO SITE RESTRICTIONS 5 8 8
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) %
LIGHTING REQUIREMENTS 0 0 W
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS % 0
GLAZING AREAS & ORIENTATIONS 53 0
ZONING 0 £
ROOM SHAPES B o]
OPERATING SCHEDULES & PROFILES W} 0
{
ARCHITECTURAL DESIGN DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, o, e, ETC.) [®) B ")
BUILDING MASS DATA 8 B W]
SHADING CCEFFICIENTS & DAYLIGHT TRANSMISSION ]
INTERIOR SURFACE DATA 0 0
ENGINEERING DESIGN DEVELOPMENT DATA
MECHANICAL SYSTEM DESIGN 0 o] () 3
MECHANICAL SYSTEM CONTROL 0 @] %] (]
ELECTRICAL SYSTEM DESIGN 0 9] ) o]
ELECTRICAL SYSTEM CONTROL 8 0 Fie] 8
LIGHTING SYSTEM DESICN ) @}
LIGHTING SYSTEM CONTROL ] ] m} @]
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PROGRAMME MUR-DIODE SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECTION

| 6 minutes-data

{J HOURLY TAPE ) TYPICAL DAY  [J MONTHLY DATA ) ANNUAL DATA {7 MONTHLY DEGREE DAYS
ARNUAL DEGREE DAYS  [J AVE. MONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP. 3 paTLY
6 min-data on South vertical wall

£ HOURLY TAPE £ TYPICAL DAY PROFILE [} MONTHLY AVE. DAILY & TOTAL

TEMPERATURE DATA:

SOLAR DATA:

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

] SLOPED FACING SOUTH

] ANY VERT. & HORIZ,
[ SURFACE REFLECTANCE

{3 HORIZ. & 4 CARDINAL DIREC.

[¥] 6 min. basis
DAYLIGHT CALC: ) HOUR-BY=HOUR £ TYPICAL CLEAR & CLOUDY DAY/HONTH 1 TYPICAL DAY/MONTH
[J AXNUAL AVERAGE  [J OTHER

CALCULATION PROCEDURES:

LANGUAGE : &[ FORTRAN £ BASIC £ MACHINE LANGUAGE [ OTHER [J GRAPHS, CHARTS & SIMPLE CALC.
USER TYPE: {2 INTERACTIVE £ INTERACTIVE GRAPHIC PREPARE FILE {0} HAND CALCULATION
UNITS OF CALCULATION: B§ s1 UNITS ] ENGLISH £ BOTH

CHECK ALL APPROPRIATE BOXES:

HEAT TRANSFER: B FINITE DIFFERENCE ] RESPONSE FACTOR ] STEADY STATE
and measu-

SOLAR COMP. CALCULATED: o B DIFFUSE/DIRECT/RE-RADIATED  [J DIFFUSE/DIRECT {3 TOTAL
INTEGRATION: §] SIMPLE EULER [J IMPLICIT [J OTHER
SHADING: ] ANY SOLAR OBSTRUCTION £J OVERHANG ONLY B NO SHADING
MOVABLE SHADING: €] DAILY & SEASONAL SWITCHING {3 SEASONAL SWITCHING &) NOT CALCULATED
MASS EFFECT IS CALCULATED: £ TRANSIENT HEAT FLOW [ TIME CONSTANT FACTORS [ ASSUME NO MASS AFFECT
_ ROOM TEMP. BASED ON: ] SURFACE & AIR AIR ONLY {3 NOT CALCULATED
INSIDE TEMPERATURE: {J INPUT SCHEDULE BY USER £1 FIXED BY TOOL VARIED BY TOOL
U-VALUES : {7 CHANGE W/WIND SPEED £3 REMAIN CONSTANT €3 MOVABLE INSULATION
INFILTRATION: negligeablel AIR CHANGE PER HOUR 3 CRACK METHOD {3 VARIES W/WIND SPEED
INTERNAL LOADS INCLUDE: [ SENSIBLE & LATENT SEPARATE [ SENS. & LAT. TOTAL &l SENSIBLE ONLY
VENTILATION: B3 SENSIBLE £3 LATENT VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICIENTS: [ SKY, REFL., & DIRECT {3 SKY & REFL. £ sy onLy
ZONES PER RUN: 0> 25 £110 - 25 02-10 £3 1 onuy
SYSTEM MODELING: ) SYSTEM EFFIC. INPUT {3 SYSTEM OPTIMIZING ) COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: {3 ANNUAL COST £} SIMPLE PAYBACK £3 LIFE CYCLE (OSTING
QUTPUT:
oo S
LOAD DETERMINANTS: COMPONENT 3 zong £1 BUILDING
LOADS OUTPUT BY: 0 wour [¥] 6 min DD pay [} HONTH ) SEASOR {3 YEaR
TEMPERATURES : 5 AIR £1 SURFACE B3 GRAPHIC PLOT
FUEL USE BY: £ MONTHLY CONSUMPTION {3 ANNUAL CONSUMPTION [) SYSTEM COMPONEKTS

£) MONTHLY PEAK DEMAND
{3 OTHER

£ ANNUAL PEAX DEMAND
{31 OTHER

{3 ENERGY SYSTEMS
{3 TOTAL BUILDING ONLY
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SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: 0 18H 0 cpe B UNIVAC [ OTHER

CORE REQUIRED: ) > s00k 3 100 - 500 K 025 - 100 K B <25 K
SUPPORT: o] USER'S‘ GUIDE DATA MANUAL {3 OTHER

EQUIPMENT: ) crr PRINTER B§ TEXTRONIX [ OTHER

COSTS:

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

FIRST COST:

IN~QFFICE 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:

INPUT SET-UP TIME: . MAN=-DAYS . . HAN-HOURS
TYPICAL® RUN TIME: > 1 HRe 360 M- 30H 130H-10H g<ciwon
TYPICAL® CPU TIME: [J > 1000 SEC. 3 100 - 1000 SEC. £ 5 - 100 SEC. ) < 5 sEC.

*FOR THIS FORM, ASSUME "TYPICAL" TO BE A SINGLE-ZONWED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CRECKED (V) 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 CAR BE OBTAINED
THROUGH THEM). .

- J
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SOLAR TRAP SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS

TASK VIil - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B ~ MODELLING & SIMULATION
SUBTASK C - DESIGN METHODS

GENERAL.:
TooL NaMg: SOLAR TRAP AVATLABLE THRouGH: Basler & Hofmann
pEVELOPED BY: _Dr. C. Filleux / P. Jemelka Consult. Engineers

Basler & Hofmann

Consulting Engineers

FPorchstrasse 395 PHONE no.: 01/55 11 22
8029 zirich SUPPORTED BY:
DATE pEvELOPED: 1981 Nationaler Energie-Forschungs-
DATE OF LaST REVISION: 1981 Fonds
PHONE NO.:

BRIEF 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.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.
Validation over 1 year period in a active/passive test-cell.

TOOL HARDWARE & AVAILABLE FORMS:

] MAIN FRAME COMPUTER £) MICRO-COMPUTER {J HAND CALCULATOR {J GRAPHIC OR MANUAL
{3 CARD DECK & pisc {2 MAGNETIC CARD ) TEMPLATES, CHARTS, TABLES
B wnpE DSt [ tarE [ LISTING {J BOOK
8 TIME SHARING [J LISTING [J RECALL OKLY MEMORY ) DEVICE
f4 LISTING - HARD COPY 3 RECALL ONLY HEMORY - IRTEGRATED CIRCUIT
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, 2, 6)

(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS i, 2, &)

o | _
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SOLAR TRAP SWITZERLAND

. | SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

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). Easy to use input.
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SOLAR TRAP SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

SECTION

4 %

INTENDED USE:

IRTENDED FOR USE BY:

) ARCHITECT ) ENGINEER [3J TECHNICIAR B RESEARCR ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

{71 PRE-DESIGR 1 SITE AMALYSIS {J SCHEMATICS DESIGN DEVEL. ) POST-DESIGR SERV. & RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY KO.): R

{) PRE-DESIGN BA SITE ANALYSIS [ SCHEMATICS $9 DESIGN DEVEL.  B§ POST-DESIGN SERV. $9 RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
HEATING {7 cooLing ) LIGHTING ] puw [J MISCELLANEOUS
B L0ADS £J LOADS ) LoaDs LOADS {J FANS
9 SPACE TEMPS. £] SPACE TEMPS. ) FC(LUX) LEVELS SOLAR ACTIVE {) puMPs
{7 HVAC SYSTEMS ) HVAC SYSTEMS {J SYSTEM DESIGN [} SOLAR PASSIVE {J MI1SC. ELECTRICAL
$4 PASSIVE SOLAR {J PASSIVE CLNG. [ ECONOMICS [J ECONOMICS L] ELEV. & ESCALATOR
) ACTIVE SOLAR {J SHADING £3 DAYLIGHTIKG
[) SHADING F1 SYSTEM DESIGHN Fe (LUX) LEVELS
[J SYSTEM DESIGHN £ ECONOMICS {J ARTIFICIAL LTNG.
[) ECONOMICS ) UNDERGROUND LOADS REDUCTION
{3 UNDERGROUND "} SLOPED GLAZING
LOADS £ uass
B HASS
= . TOTAL
INPUT DATA REQUIRED: DOES ROT  MINIMUM RECOMMENDED POSSIBLE

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

GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS

LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) See next page.
LIGHTING REQUIREMENTS

]

00

leinisinunass
8ooono
OoDOo0nno
js s s ninisin

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS
GLAZIRG AREAS & ORIENTATIONS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

[sinn 8 a
80000
jeals e

ARCHITECTURAL DESIGN DEVELOPMENT DATA

BUILDING MATERIALS & ASSOCIATED DATA (R, o, £, ETC.)
BUILDING HASS DATA

SHADING CFEFFICIENTS & RAYLIGHT TRANSMISSION
INTERIOR SURFACE DATA

s ual
[nisinu]
0ooa
coan

ENGINEERING DESIGN DEVELOPMENT DATA

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

e winien
0ooaco
0ooong
ooooot




A-106

SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

= Programs has been developped for 1 zone only

= Input file describing building dgeometry as well as material
constants must be set up.

- Coupling constants (conductance, convective or by radiation)
are defined.

= Input required is solar irradiation, horizontal or vertical

south and air temperature
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SWITZERL AND

BOLAR R&ED

T Y :
WEATHER DATA:

TEMPERATURE DATA:

SOLAR DATA: ] BOURLY TAPE

ENERGY DESI

SURVEY FORM FOR

& ANALYSIS MODELS

GN TOOLS

B HOURLY TAPE
] ANNUAL DEGREE DAYS

3 TYPICAL DAY [ MORT

HLY DATA {1 ANNUAL DATA

{J AVE. MONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP,

{3 MONTHLY DEGREE DAYS
{0 DaILY

3 TYPICAL DAY PROFILE

{3 MONTHLY AVE. DAILY & TOTAL

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

{2} SLOPED FACING SOUTH

JBl ANY VERT. & HORIZ,
) SURFACE REFLECTANCE

[} HORIZ. & & CARDINAL DIREC.

DAYLIGHT CALC: {J HOUR=~BY-HOUR

{2 ANNUAL AVERAGE

{J TYPICAL CLEAR & CLOUDY DAY/MONTH
1 OTHER :

{2 TYPICAL DAY/MONTH

CALCULATION PROCEDURES:

LANGUAGE :

J OTHER
B PREPARE FILE

FORTRAN £ BaSIC [ MACHINE LANGUAGE {} GRAPHS, CHMARTS & SIMPLE CALC.

USER TYPE: B INTERACTIVE

& s1 UNITS

Q INTERACTIVE GRAPHIC {7 HAND CALCULATION

UNITS OF CALCULATION: {7 ENCLISH {3 BOTH

CHECK ALL APPROPRIATE BOXES:

FUEL USE BY:

HEAT TRANSFER: B FINITE DIFFERENCE {J RESPONSE FACTOR {1 STEADY STATE
SOLAR COMP. CALCULATED: DIFFUSE/DIRECT/RE=RADIATED [ DIFFUSE/DIRECT ew 3 TOTAL
INTEGRATION: &) SIMPLE EULER IMPLICIT {J OTHER
SRADING: [ ANY SOLAR OBSTRUCTION ) OVERHANG ONLY ] NO SHADING
MOVABLE SHADING: C) DAILY & SEASONAL SWITCHING {7 SEASONAL SWITCHING [J NOT CALCULATED
MASS EFFECT IS CALCULATED: 8 TRANSIENT HEAT FLOW £ TIME CONSTANT FACTORS [ ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: B) SURFACE & AIR {3 AIR ONLY {J NOT CALCULATED
INSIDE TEMPERATURE: £3 INPUT SCHEDULE BY USER £1 FIXED BY TOOL £ VARIED BY TOOL
U=VALUES : {7 CHANGE W/WIND SPEED P4 REMAIN CONSTANT (B JMOVABLE INSULATION
INFILTRATION: [ AIR CHANGE PER HOUR CRACK METHOD {73 VARIES W/WIND SPEED
INTERNAL LOADS INCLUDE: 1 SENSIBLE & LATENT SEPARATE [ SENS. & LAT. TOTAL § SENSIBLE ONLY
VENTILATION: {1 SENSIBLE LATENT {7} VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICIENTS: £} SKY, REFL. & DIRECT {3 SKY & REFL. {3 sky oNLY
ZONES PER RUN: 3> 2 310 -~ 28 {32~-10 51 onLy
SYSTEM MODELING: {33 SYSTEM EFFIC. INPUT B} SYSTEM OPTIMIZING ] COMPONENT SENSITIVITY
ECOROHIC ANALYSIS: {3 ANNUAL COST [J SIMPLE PAYBACK {1 LIFE CYCLE COSTING
OUTPUT:
Proraf AL
LOAD DETERMINANTS:  {¥] COMPONENT & zowE 3 BUILDING
LOADS OUTPUT BY: % Hour DAY 8 MONTH £ SEASON 8 YEaR
TEMPERATURES : ) AIR B SURFACE B} GRAPHIC PLOT

{3 MONTHLY CONSUMPTION
{J MONTHLY PEAK DEMAND

) OTHER®BMY , JoURLY

3 ANNUAL CONSUMPTION
7 ANNUAL PEAK DEMAND
{1 OTHER

31 SYSTEM COMPONENTS
[ ENERGY SYSTEMS
{3 TOTAL BUILDING ONLY
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SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: 0 em 3 coc [ uNIvac 0 orher _PRIME 450

CORE REQUIRED: £ > 500K £ 100 - 500 K ® 25 - 100 K 0<25K

SUPPORT: L) USER'S GUIDE {) DATA MANUAL @ omuer Final report to NEFF
EQUIPMENT: 3 cRT B PRINTER {1 TEXTRONIX & omEr Calcomb  plotter
COSTS:

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 MANUAL OTHER
TIME T0 INPUT AND DEBUG: HAN-DAYS HAN=-HOURS

KUN COST/TIME:

INPUT SET-UP TIME: MAN-DAYS 2=3  maw-HOURS
TYPICAL® RUN TIME: 0> 1 uR £ 60 M~ 30 M D3on-10y O<ion
TYPICAL® CPU TIME: 0 > 1000 SEC. ® 100 - 1000 SEC. 05 - 100 SEC. 0 <5 sec

for 1 season
@FOR THIS FORM, ASSUME “TYPICAL® 70 BE A SINGLE-ZONED 100 SQUARE HMETER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IN
SECTIOR 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
THROUGH THEM), .

/
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SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

BOLAR RED

COMMENTS:

Additional information of interest for passive solar task VIII:

SOL TRAP is able to sinulate three of the four commonly used
design types, namely ’

~ direct gain
- isolatéd gain (air collector + rockbed storage, where the
air collector may be part of the south win-
dow)
- trombe wall (with vents)
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HELIOS 1 SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK Vil - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK 8 - MODELLING & SIMULATION
SUBTASK € ~ DESIGN METHODS

GENERAL:
TooL KaMg: HELIOS 1 avALLABLE THROUGH: EMPA Abt.151
DEVELOPED BY: EMPA Abt, 151

(Th. Frank)

PHOKE n0.: 01/823 55 11

SUFPORTED BY: NE

DATE DEVELOPED:  1980/82

DATE OF LAST REvIsion: JUNI 1982

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

building taking.dinto account the radiation processes {(short-

wave and longwave) at the building envelope.

PLEASE ATTACH ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

8] MAIN FRAME COMPUTER [3 HICRO-COMPUTER [J MAND CALCULATOR [J GRAPHIC OR HANUAL
B3 CARD DECK {J pisc 1 MAGNETIC CARD [J TEMPLATES, CMARTS, TABLES
& TAPE ] TAPE 1 LISTIRG {J BOOK
£ TIME SHARING {2} LISTING {3 RECALL OKLY MEMORY ) DEVICE
B LISTING « HARD COPY {3 RECALL ONLY MEMORY -~ INTEGRATED CIRCUIT
INTEGRAYTED CIRCUIT (COMPLETE SECTIONS 1, 2. 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS 1, 2, 4)

- _/
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SWITZERLAID

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

The simulation model has been developed to investigate
of radiation processes at
consumption

the influence
the building envelope to the energy

- influence of solar radiation on

elements heat loss and

- influence of infra red -~ radiation

exchange ( study of selective surfaces)
to 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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SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

INTENDED USE:

INTENDED FOR USE BY:

L) ARCHITECT & ENGINEER ] TECHRICILaN B8 RESEARCH ANALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

{3 PRE-DESIGN ) SITE AKALYSIS 2] SCHEMATICS {7} DESIGN DEVEL. £ POST-DESIGK SERV. B RESEARCH
PHASE(S) FOR WRICH DESIGN TOOL MAY BE USEFUL (ANY NO.): -

£3 PRE-DESIGN B8 SITE AMNALYSIS 3 SCHEMATICS @8 DESIGN DEVEL. [J POST-DESIGR SERV. & RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
B3 HEATING COOLING [J LIGHTING L} ouw [J HISCELLANEOUS
B LOADS 8 LOADS £} L0aDS {3 LOADS [J FARS
B9 SPACE TEMPS. ] SPACE TEMPS. ) rC(LUX) LEVELS {) SOLAR ACTIVE {3 PuMPS
£} BVAC SYSTEMS {3 HVAC SYSTEMS ) SYSTEM DESIGN §3 SOLAR PASSIVE £ MISC. ELECTRICAL
B9 PASSIVE SOLAR PASSIVE CLNG. [ ECONOMICS £} ECONOMICS ) ELEV. & ESCALATOR
{3 ACTIVE SOLAR [J SHADING ) DAYLIGHTING
[ SHADING L1 SYSTEM DESIGH FC{LUX) LEVELS
{) SYSTEM DESIGN £ ECONOMICS {3 ARTIFICIAL LING,
[J ECONOMICS £ UNDERGROUND LOADS REDUCTION
[) UNDERGROUND SLOPED GLAZING
LOADS B8 MASS
B MASS
R TOTAL
INPUT DATA REQUIRED: DOES NOT  MINIMUM RECOMMENDED POSSIBLE

ACCOMMODATE  INPUT INPUT INPLT

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 REQUIREMENTS (VENTILo, INSUL., ETC.)
LIGHTING REQUIREMENTS

OoooCoons
DOROERE0R

COoOnoDod

SCHEMATIC DESIGN DATA

BUILDING SURFACE AREAS

GLAZING ARTAS & ORIENTATIORS
ZONING

ROOM SHAPES

OPERATING SCHEDULES & PROFILES

BORRR
[snman
D0oono

ARCHITECTURAL DESIGN DEVELOPHENT DATA

BUILDING HATERIALS & ASSOCIATED DATA (R, a, €, EIC.) ] £ w)
BUILDING MASS DATA 5 £J 0]
SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION gg £ E%
INTERIOR SURFACE DATA g
ENGINEERING DESIGR DEVELOPMENT DATA
MECHANICAL SYSTEM DESIGN 0 5 0 &5
MECHANICAL SYSTEM CONTROL £ & £ B
ELECTRICAL SYSTEM DESICN a o 8
ELECTRICAL SYSTEH CONTROL ] 8 g
g 0 ]
[m] W} 0

LIGHTING SYSTEM DESIGN
LIGHTING SYSTEM CONTROL
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SWITZERLAND

- Pt & TR °
WEATHER DATA:

TEMPERATURE DATA:

SOLAR DATA:

SOLAR ORIENS, CALC:

&
DAYLIGHT CALC: 2
)

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

0 MOURLY TAPE
{J ANNUAL DEGREE DAYS

] HOURLY TAPE

EJ ANY ORIEN. INCL. SLOPED
SLOPED FACING SOUTH

HOUR~BY~HOUR
ANNUAL AVERAGE

£} TYPICAL DAY  [J MONTHLY DATA

03 TYPICAL DAY PROFILE

{J ANY VERT. & HORIZ.
[ SURFACE REFLECTANCE

{3 TYPICAL CLEAR & CLOUDY DAY/MONTH
[J OTHER :

{J ANNUAL DATA
[J AVE. MONTHLY MIN. AND MAX. [J) AVE. MONTHLY TEMP.

MONTHLY DEGREE DAYS

[J DAILY

[J HONTHLY AVE. DAILY & TOTAL

[J HORIZ. & & CARDINAL DIREC.

£) TYPICAL DAY/MONTH

CALCULATION PROCEDURES:

LARGUAGE ¢

£} FORTRAN £ BAsSIC {3 MACHINE LANGUAGE  [J OTHER ) GRAPHS, CHARTS & SIMPLE CALC.

USER TYPE: [} INTERACTIVE
UNITS OF CALCULATION:

CHECK ALL APPROPRIATE BOXES:

3 SI UNITS

[} INTERACTIVE GRAPHIC

PREPARE FILE {2 HAND CALCULATION

{1 ENGLISH

3 BOTH

HEAT TRANSFER: {J FINITE DIFFERENCE 8 RESPONSE FACTOR £3 STEADY STATE
SOLAR COMP. CALCULATED: £ DIFFUSE/DIRECT/RE~RADIATED {3 DIFFUSE/DIRECT £ TOTAL
INTEGRATION: f3 SIMPLE EULER £3 1MPLICIT {J OTHER
SHADING: {1 ANY SOLAR OBSTRUCTION {3 OVERHANG ONLY B NO SHADING
HOVABLE SHADING: 3 DAILY & SEASONAL SWITCHING £ SEASONAL SWITCHING £} NOT CALCULATED
MASS EFFECT 1S CALCULATED: B TRANSIENT HEAT FLOW {3 TIME CONSTANT FACTORS [J) ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: B} SURFACE & AIR {3 AIR ONLY ) NOT CALCULATED
INSIDE TEMPERATURE: [ INPUT SCHEDULE BY USER {3 FIXED BY TOOL £ VARIED BY TOOL
U-VALUES : £ CHANGE W/WIND SPEED £) REMAIN CONSTANT MOVABLE INSULATION
INFILTRATION: {7 AIR CHANGE PER HOUR {3 CRACK METHOD B2 VARIES W/WIND SPEED
INTERNAL LOADS INCLUDE: {J SENSIBLE & LATENT SEPARATE [ SENS. & LAT. TOTAL 1 SENSIBLE ONLY
VENTILATION: [} SENSIBLE [ LATENT VARIES BY SCHEDULE
OR COMMAND
DAYLIGHT COEFFICILENTS: [} SKY, REFL. & DIRECT {3 SKY & REFL. 0 sky OoNLY
ZONES PER RUN: £3 > 25 010 - 25 32~ 10 63 1 oNLY
SYSTEM MODELING: [] SYSTEM EFFIC. INPUT SYSTEM OPTIMIZING P COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: {J ANNUAL COST £} SIMPLE PAYBACK £) LIFE CYCLE COSTING
OUTPUT:
LOAD DETERMINANTS: [ COMPONENT 1 zowne §® BUILDING
LOADS OUTPUT BY: HOUR £ pay B MONTH ] SEASON {3 YEaR
TEMPERATURES: 8 AIR 21 SURFACE €] GRAPNIC PLOT
FUEL USE BY: £ MONTHLY CONSUMPTION ) ANNUAL CONSUMPTION {3 SYSTEM COMPONENTS
£ MONTHLY PEAK DEMAND {7 ANNUAL PEAK DEMAND ) ENERGY SYSTEMS
3 oTHER [J OTHER [3J TOTAL BUILDING ONLY /




A-114

HELIOS 1 SWITZERLAND

SURVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

BOLAR B&ED

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: O 1M & e 1 UNIVAC L} OTHER

CORE REQUIRED: 3 > 500k B 140 - 500K £} 25 - 100 K <25 K

SUPPORT: R USER'S GUIDE [ DATA MANUAL {3 OTHER

EQUIPMENT: 8 cr § PRINTER ) TEXTRONIX [J OTHER

COSTS:

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

FIRST COST:
IN-OFFICE EQUIPHMENT: CRT - PRINTER __~
SOFTWARE PURCHASE: cao pEck ___$ 30,  qapp $ 100,- vistise $ 10, -
SUPPORT INFORMATION: usEr's autpE ___ % 20,~  paTa mavvAL OTHER
TIME T0 INPUT AMD DEBUG: HAN-DAYS MAN-HOURS

RUN COST/TIME: 1 month =

IRPUT SET-UP TIME: 1 MAN-DAYS HMAN-HOURS
TYPICAL* RUN TIME: > 1 KR, £ 60 M=~ 30H £30Mn-10H gc<iowu
TYPICAL® CPU TIME: 1 > 1000 SEC. £ 100 ~ 1000 SEC. 0 5 - 100 SEC. £ < 5 sEC.

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

ASSUMIRG 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
THROUGH THEM). :

EMPA Abt. 151
CH - 8600 Dibendorf

N\ /
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LS. A

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

SECTION

TASK Vil -~ PASSIVE AND HYBRID SOLAR  RETURN ToO:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK € - DESIGN METHODS

GENERAL: ’
TOOL RAME: BLAST 3.0 " avaznaze Tarover: U.S. Army Construction
seveLorEd BY: .S, Army Construction Engineering Research Laboratory
Engineering Research laboratory P.0. Box 4005
P.0. Box 4005 Champaign, I11inois 61820
Champaign, I1linois 61820 PHORE RO, :
] supporTED BY: U.S. Army Construction
paTr prveiopep:  March, 1981 Engineering Research Laboratory
DASE OF Last mevision: March, 1981 P.0. Box 4005

Champaign, IT1inoig 61820

[

PHONE KO, :

BRIEF DESCRIPTION: BLAST 3.0 is a computer proaram which predicts eperav consumntion and
energy systems performance and cost in buildinags

PLEAST ATTACH AKY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

4 MALN FRAME COMPUTER {0 MICRO-COMPUTER . [ BAND CALCULATOR £ GRAPRIC OR MANUAL
T CARS DEIX {5 Disc [Z MAGRETIC CARD [Z TEMPLATES, CHARTS, TAELES
AI'E i TAPE T LYSTING 0 BOOK
% TIME SRALINS o LISTING m RICALL ONLY HEHORY O nEvICE
te =aSTING = BARD COPY {Z RECALL ONLY YIMORY . INTEGRATE . CIRCUIT
INTZGRATED DIRCUVIT {COMPLETE SECTIONS 1, 2, 6)
(TOMPLETT. SETTIONS 2, (COWPLETE SECTIONS 3, 2, 5)

{COMPLETE SECTIONS 1, 2, &)

\_ f | _ /




A-116

1ISA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

BLAST - 3.0  NOTES

1).
2).

3).

Daylighting: 1In experimental version.

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

Surface reflectance: Assume this means ground ref?ectivityjbased
on THMY indication of snow.

Solution technique: conduction through envelope based on response
factors,zonal effects based on simultaneous equations.
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

INTENDED USE:
INTINDED FOR USE BY:

K aRCEITECT & ENGINEER [ TECHRICIAN [¥ RESEARCH ANALYST

e

PRAST FOR WEICE DESION TODOL WAS DEVELOPED (1 ORLY):

5 PRE-DESION [JSITE ANALYSIS [ SCHEMATICS ) DESIGK DEVEL, [J POST-DESIGK SERV.  [* RESEARCH
PRASEZ(S) FOR WEIGH DESIGN TOOL MAY BE USEFUL (ANY NO.): ) -
% PRE-DESIGH 5 SITE ARALYSIS [0} SCHEMATICS E) DESIGN DEVEL. [ POST-DESIGN SERY. [ RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
% upaTine % cooLIRG ) LIGKTING [ o [} M1SCILLANZOUS
¢ LOADS £ 10ADS 1OADS ’ LOADS FAKS
SPACE TEMPS. . SPACE TEMPS. FC (LI LEVELS SOLAR ACTIVE PUKPS
HVAC SYSTIUS . FVAC SYSTEMS  §YSTEM DESICK SOLAR PASSIVE M1SC. ELECTRICAL
FASSIVE SOLAR . PASSIVE CING. . ECOKOMICS ECOROHICS £ ELEV. & ESCALATOR
5 ACTIVE SOLAR ) SKADI DAYLIGHTING
. SHADING SYSTEM DESIGH e (LUK} LEVELS
SYSTEY DESIGN ECONOMICS ¥J ARTIFICLAL LING.
ECONOMICS UNDERGROUKD LOADS * REDUCTION
UNDERGROUNE, ) SLOPED GLAZING
LOADS B nass
& uass
1t s
INPUT DATA REQUIRED: DOES KOY  MINIMJM RECOMMENDED POSSI
ACCOMMODATE  INPUT INPUS INPLS
PRE-DESIGN AND 5I<T ANALYSIS DATA
LOCATION = ASSOCIATED WLATHER DATA %
CILOING TVPE AND SCHEDLLE :
"PANCY RATES «
155 ARZA
TEHPERATURES «

TROY COETS

NG SEAPE DUL TO $ITE RESTRICTIONS
LOZAL €oD woits (VENTIL., INSUL., ETC.)
LIGETING REQUIREMENTS

iRsisisenne
DCsOooUad

SCHIMATIL DEESGN DATA

BUILDING SURVAZE ARIAS
i WS ARLAS & ORIENTATIONS
-

OoRId
i S i

RODY SHAPES
OFERATING SCHIDULES & PROFILES

(R 8]
00
000

g anidn)
nlalgyns
fFRUTIO
OUETRITF g wint
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S8OLAR RED

?:’ SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TEMPERATURL DATA: £ HOURLY TAPE TYPICAL DAY [ HONTHLY DATA ) ARKUAL DATA {0 MONTHLY DEGREL DAYS
[T ANWUAL DEGREE DAYS %m AVE. MONTELY MIK. ANMD MAX. [0 AVE, MONTHLY TEMP, o DaLiy

SOLAR DATA: £ HOURLY TAPE [ SYPICaL DAY PROFILE {2 HMONTELY AVE. DAILY & TOTAL

SOLAR ORIENS. €ALC: [ ANY ORIEK. INCL. SLOPED [J ARY VERT. & HORIZ, L) HORIZ. & 4 CARDINAL DIREC.
{2 SLOPED FACING SOUTH @ SURFACE REFLECTANCE

DAYLIGET CALC: E' HOUR=BY<BOUR [ YYPICAL CLEAR & CLOUDY DAY/MONTH 3 TYPICAL DAY/MONTRE
D

ANRUAL AVERAGE [) OTHER :

CALCULATION PROCEDURES:

LANGUAGE : ) FORTRAK D Basic 3 MACHINE LANGUAGE [J OTEER 2] GRAPHS, CHARTS & SIMPLE CAlLl.

USER TYPE: D INTERACTIVE ) INTERACTIVE GRAPHIC % PREPARE FILE ) BAND CALCULATION
UNITS OF CALCULATION: B §1 UKITS Bl ENGLISH £ BOTH
CHECK ALL APPROPRIATE BOXES:
BLAT TRANSFER: ) ) FINITE DIFFERENCE {4 RESPONSE FACTOR {3 STLADY STATE
SOLAR COMP. CALCULATED: 8 DIFFUSE/DIRECI/RE-RADIATED & DIFFUSE/DIRECT £ 7074l
INTEGRATION: 0 SuMPLE EULER €3 IMPLICIT ] OTHER
SHADING: £ ANY SOLAR OBSTRUCTION ) OVERMANG ONLY 3 NO SHADIRG
MOVAELE SHADING: & DALLY & SEASONAL SWITCHING SEASONAL SWITCEING [0 ROT CALCULATED
MASS LFFELT IS CALCULATED: B TRANSIENT HEAT FLOW {3 TIME CONSTANT FACTORS 5 ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: B) SURFACE & ATR [ AIR ONLY ) KOT CALCULATED
INSIDE TEMPERATURE: 0 IKPUT SCHMEDULE BY USER {3 FIXED BY TOOL £ VARIED BY $00L
UeVALUES : ) CHANGE W/WIND SPEED . £) REMAIN CONSTANT T3 HOVABLE INSULATIOR
INFILTRATION: ) AIR CHANGE PER HOUR {3 CRACK HETHOD [ VARIES W/WIKD SPELD
INTIRNAL LOADS INCLUDE: EJ SENSIBLE & LATENT SEPARATE [ SERS. & LAT. TOTAL ) SENSIBLE ONLY
VENTILATION: £) SENSIBLE ) LATENT ) VARIES BY SCHEDULE
OR COMMAKD
DAYLIGHT COEFFICIINTS: £ SXY, REFL. & DIRECT [ SKY & REFL. [0 sky oxLY
ZONES PER RUN: 8> 25 010 - 25 g2-130 ° - D1 ooRy
SYSTEM MODELING: 85 SYSTEM EFFIC., INPUT §) SYSTEM OPTIMIZING £ COMPOSENT SENSITIVITY
ECONOMIC ANALYSIS: £ ANNUAL €DST . §) SIMPLT PAYBACK - ) LIFE CYCLE COSTING
QUTPUT:
LOAD DITIRMINANTS: [ COMPONENT B o B BUILDING
LLAnD OUTFIT BY: £ eour 2 DAY £ MONTH E) SEASON £ vEaR
£ alk O SURFACE ) SRAPEIC PLOT
il © CONSUMFTION (0 ANNUAL CONSUMPTION K} SYSTEw COMPONINTS
B PLAY DIMAND f5 ANNUAL PEAK DEMAND K) ENERGY SYSTEMS
e O cTHER {3 ToTAL BUILDING OWLY
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USA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

BOLAR RED

FOR DESIGN TOOLS REQUIRING A MAIFN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: O iex 2 enc 3 uNivac I OTHER ’ ) @
CORE REQUIRED: 0> somx 8 100 = 500 ¥ [ 25 - 100 K Bcasx '
SUPPORT : ® USER'S GUIDE B DATA HANUAL £y OTHER
EQUIPHENT: B ey B PRINTER {3 TEXTRONIX im} o’:m:n
COSTS:
ASSUMING PURCHASE OF SOFTWARE FOR USE O PRESENT TIME-SHARING:
FIRST COS%: -
1N-OFFICE EQUIPSMENT: €RT X pruvER X
SOFTWARE PURCRASE: CARD DECR TAYE X LISTING
SUPPORT INFORMATION: USER'S GUIDE _ X DATA MANUAL _ X OTHER
TIME TO INPLT AND DEBUG: 4 MAN-DAYS HAK=HOURS
RUN COST/TIME:
IKPUT SET-UP TIME: 2 HAN-DAYS HAK~BOURS
TYPICAL® RUR TIME: ® > 1 HR. méom»soa: D3u-10H Bcioy
TYPICAL® CPL TIME: £ > 1000 SEC. £} 100 « 1000 SEC. B 5 - 100 SEC. [3 < 5 SEC.

TPOR THIS FORM, ASSUME “TYPICAL® T0 B A SINGLE-20NED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (') IN
SECTION 2,

ASSUWING USE OF SOFTWART ON PUBLIC TIME-SHARING WETWORKS:

RAMES AND CONTACTS OF TIH‘L"SMI%ASERVIWS WRICH HAVE THIS PROGRAM AVAILABLE (EXACT CDSTS CAN BE OBTAINED

THROUGHE THEY).

Boeing Time Share Service ~Lybernet User Service

N /
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DEROB U.S.A,

§

BOLAR RE&ED

.. | 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: ‘
ool naz:  DEROB 1V AvatnasLe mroves: SOLENCO
PEVILOPED BY: Franciscn Arumi . Nop P.0. Box 7807

University of Texas at Austin Austin, TX 78712

School of Architecture

Austin, TX 78712 PRONE wp.: 471-7729

. surpokTED BY: SOLENCO

DATE DEVELOPED: 1070 P.0. Box 7907
DATE OF LaST REviSion: 1981 Austin, TX 78712

. vuowt wo,: __ 471-7729

srier pgscrirTion: DEROB TV is a computer program which models in detail the various heat

transfer mechanisms.of a bhuilding and caleulates the enerny. consumnption of that building

PLEASE ATTACH ANY VALLIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

K OMAIN FRAME COMPUTER {0 HICRO=~COMPUTER . 3 BAND CALCULATOR [0 LGRAPEIC DR MANUAL
| CARD DEXX & pisc £ MAGKETIC CARD [ TIMPLATES, CHARTS, TARLES
& TAPE o IAPE T LYSTING O BOOK
TUIMD OSHARING 0 LISTING o RECALL OKLY HEMORY o DEVICE
[ wiSTIRG = BARD SOPY £ RECALL ONLY MEMORY - INTEGRATES SIRCUIT.
INTEGRATED CIRCVIT 7COMPLETE SECTIONS 3, 2, 6)
(COMPLETE SCCTIORS 1, 2, 3) (COMPLETE SECTIONS 1, 2, &)

(COMPLETE SECTIORE 1, 2, &)

- | /
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ﬁ:‘ SURVEY FORM EOR
" | ENERGY DESIGN TOOLS
& ANALYSIS MODELS

<
=
e
Q
Lud
&

COMMENTS:;

DEROB TV
Movable shading: Possibile by using movable insulation option.

Daylighting subroutines available on request from code author,
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USA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

-
o
pom
)
L
28]

INTENDED USE:

INTENDED FDR USE §Y:

ne

K ARCRITECY £ ERSINEER 0 tzomnician

PHASY FOR WHICH DESIGN TOUL WAS DEVELOPED (1 ONLY):

K RESEARCH ANALYST

=

0 7SITE ANALYSIS i3 SCHEMATICS
PHASL(S) FOR WRICH DESIGN TOOL MAY BE USEFUL (ANY 3O.):

{8 SCHEMATICS

O PRE-DESIGKN {3 DESIGN DEVEL.

& PRE-DESIGN B SITE AKALYSIS & DESIGN DEVEL,

MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

[ POST-DESIGR SERV. % RESEARCH
8 POST-DESIGN SERV. ) RESEARCH

X rLavIng £ coouike 0 L1GHTING ) onw K] BISCELLANEOUS
& LDADS B wans ) Loans LOADS % FaRS
B SPACE TIMPS. & SPACT TEMPS, D rc (L) LEVELS SOLAR ACTIVE [ pumps
£ HVAC SYSTEMS % EVAC SYSTEMS D sysTEy DESIGK {9 SOLAR PASSIVE [ MISC. ELECTRICAL
& PASSIVE SOLAR [ PASSIVE CLNG. E ECOROMICS £ cconomics [0 ELEV. & ESCALATOR
" ACTIVE SOLAR X SKADING DAYLIGHTING
) SHADING & svsTmM DESIEN FC{LUX) LEVELS
[0 SYSTEm DESIGK % ECONOMICS £ ARTITICIAL LTNG. -
o ECONOMICS UKDERGROUKD LOADS “REDUCTION
K UNDERCROUND {§ SLOPED GLAZING
LOADS & HASS
& HaSS
INPUT DATA REQUIRED: ey
. DOES KOT  MINIMUYM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT IKPLY INPUS
PRE=DESIGN AND SITE AKALYSIS DATA
LOCATION ~ ASSOCIATED WEATHER DATA & £ 3
BUILDING TYPE AND SCHEDULE o [
OCCUPARCY RATES 3 %
BUILDING AKEA 3 g
§PACT TEMPERATURES - 0 j
LOCA. ENERGY (OST L §
GENERIC BUILDING SHAPT DUL 0 SIYE RESTRICTIONS 8] g 8 !
LOCAL CODE REGUIREMENTS (VEWTIL., INSUL., ETC.) & 5 %
L1GETING REQUIREMINSS b &
SCHEMATIC DESISN DATA
BUILDINC SURFACE ARELAS @&
GLAZING ARLAS & ORIENTATIONS
20NING
RDOY SHAPES !
OPLRATING SCHEDULES & PROFILES
ARCEITESTURAL DESIGN DEVELOPMINT DATA :
NG MATIRIALS & ASSOCIATED DATA (R, o, ¢, ETC.) 0 . g
NG MAES DATA F
NG CTIFFICIENTS 5 DAYLIGET TRANSMISSION i § %
10h SURFACT DATA L :

DISIGN DIVILOPHMENT DATA

GO0

X\itma_m 5 3630

SINin 8N 8]

BEIMIROIO
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URVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

BOLAR RE&ED

o 4 il
A & Y N
TEMPERATURE DATA: &) BOURLY TAPE 3 TYPICAL DAY [ HONTHLY DATA ) ANNUAL DATA [ HONTHLY DEG-RE.E DAYS
(- ANKUA. DEGREE DAYS _ [0 AVE. MOWTELY MIK. AXD MAX. [J AVE. MOKTRLY TEMF, D DaILY
SCLAR DATA & HOURLY TAPE [ TIPICAL DAY FROFILE ) MONTELY AVE. DAILY & TOTAL
SOLAR ORIERS. CALC: [ ANY ORIEN, IRCL. SLOPED D ANY VERT. & BORIZ. [ HORIZ. & & CARDINAL DIREC.
0} SLOPED FACIRG SOUTH ) SURFACE REFLECTANCE
DAYLIGHT CALL: ) HOUR=BY-BODR £) TYPICAL CLEAR & CLOUDY DAY/MONTH T TYPICAL DAY/HONTE
) ANNDAL AVERAGE £ OTHER - .

CALCULATION PROCEDURES:

LARGUAGE ; B PORTRAR 3 BasIC {1 HACEDNE LARGUACY [J OTHER {~ GRAPRS, CHARTS & SIMPLE Calf.
USER TYPE: £ INTERALTIVE ) IKTERACTIVE GRAPUIC B) FREPARE FILE RAND CALCULATION
URITS OF CALCULATION: L) 81 vRits B ENGLISH BOTH

CHECK ALl APPROPRIATE BOXES:

BEAT TRANSFER: §) FINITE DIFFERENCE {J RESPONSE FACTOR STEADY STATE
SOLAR COMP. CALCULAYED: DIFFUSE/DIRECT/RE-RADIATED B DIFFUSE/DIRECT A TOTAL
INTEGRATION : SDMPLE EULER ) 1MPLICIT ] UTHER
SHADIRG: B ANY SOLAR OBSTRUCTION {J ovERRARG ONLY £J RO SHADING
HOVABLE SHADING: DAILY & SEASONAL SWITCHING [ SEASONAL SWITCHING i HOT CALCULATED
MASS EFFECT 15 CALCULATID: 3 TRANSIENT HEAT FLOW ) TI¥E COWSTANT FACTORS {5 ASSUME NO MASS AFFECT
ROOY TEMP, BASED ON: ) SURFACE & AR B AIR ONLY ) NOT CALCULATED
INSIDE TEMPERATURE: R INPUT SCREDULE XY USER {3 FIXED BY TOOL £ VARIED BY TOOL
U=VALUES: % CHANGE W/WIND SPEED REMAIN CONSTART {8 MOVABLE INSULATION
INFILTRATION: IR AIR CHANGE PER ROUR [ CRACK HETHOD VARIES W/WIKD SPEED
INTERNAL LDADS IN LUDE;: SENSIBLE & LATERT SEPARATE  [J SERS. & LAT. TOTAL & SENSIBLE ONLY
- VERTILATION: [0 SENSIELE £ LATERT £ VARIES BY SCHEDULE
OR COMMAND
DAYLIGET COEFFICIENTS: [ §XY, REFL. & DIRECT {7 SKY & REFL. £3 sy onuy
ZONES PER RUN: 0> 2 £ 10 = 28 8 2-10 . - Doy
SYSTEM MODELING: [) SYSTEM EFFIC. INPUT {3 sYSTEM OPTIMIZING [ COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: [J ANNUAL COST - SIMPLE PAYBACK - [ LIFE CYCLE COSTING
QUTPUT:
LUAD DETIRMINANTS B COMPONENT & 2ONE B8 BUILDING
LOASS OUTPUT BV ¥, HOUR ) bay B HONTH D scason B YZan
TIVIIRATURLS % air & SURFACE {0 GRAPEIC PLOT
FULL VST EY £ MONTHLY CONSUMPTION [ ANNUAL CONSUMPTION {2 SYSTEM COMPONERTS
g " PLAX DEMAKD ) ANNUAL PEAN DEMAND [ ERERCY SYSTEMS
Lo D oTHEK <[ woTAL BUILRING ONLY

P ——
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

B8OLAR R&ED

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: £ Isn § coc ) mIvac {3 OTHER
CORE REQUIRED: 0 > sook 3 100 - 500 K 25 - 1oox <25 %
SUPPORT: USER'S GUIDE [ DATA HANUAL 3 OTHER
EQUIPMENT: & crr l X PRINTER {3 TEXTRONIX {3 OTHER
COS8TS:
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:
IN~OFFICE EQUIPMENT: CRT X PRINTER X
SOFTWARE PURCHASE: CARD DECK TAYE X LISTING
SUPPORT INFORMATION: USER'S GUIDE X DATA HMANUAL QTHER
TIME 10 IKPUT AND DEBUG: > MAN-DAYS - HMAN=-HOURS
RUN COST/TIME:
INPUT SET=-UP TIME: 2 HAN-DAYS MAN-HOURS
TYPICAL® RUN TIME: B> £160H~-30H 1 30ux=-10¥ g<ion
TYPICAL® CPU TIME: 3 > 1000 SEC. m 100 «~ 1000 SEC. £ 5 = 100 SEC. £1 < 5 SEC.

®FOR THIS FORM, ASSUME "TYPICAL™ TO HE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (V) 1IN
SECTION 2.

ASSUMING USE OF SOFTWARE OM PUBLIC TIME~SHARING NETWORKS:

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

. /
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TASK VIl - PASSIVE AND HYBRID SOLAR  RETURN To:

LOW ENERGY DWELLING

SUBTASK B - MODELLING & SIMULATION
SUBTASK € - DESIGN METHODS

GENERAL: ’ -

-;ég;;;;g:MmeOE~2,1 AvalLaBLE THRoUGE: National Technical Infor-

peviLoser py: Building Energy Analysis Group mation Service - U.S. Department of Com-
Energy and Environment Division merce - 5285 Port Royal Road

Lawrence Berkeley Laboratory

Speingfield, Virginia 22161

Berkeley, California pHovE no. 4 703) 557-4650

suprorTED 8Y:Building Energy Analysis Group

paTE pEveELopep:  May 1980 Energy and Environment Division

DATE OF LAST REVISION:

L amrence-Bankalaw .l abaratory
b 3 28 oy

Berkeleyv. California

' PHONE KO.:

srier pescaiprion: DOE-2 is a public domain computer program which can be used to explore
the_energy behavior of proposed and existing buildings and their associated heating,
ventilation and air conditioning systems.

PLEASE ATTACH ARY VALIDATIORN OR TLSTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

T HAIN FRAME COMPUTER [5 MICRO=COMPUTER - {3 BAND CALCULATOR [ CRAPHIC OR MANUAL
O CARD DEEX o Ddisc {0 MAGNETIC CARD O TIMPLATES, CRARTS, TAELES
¥ TAPE o~ TAPE {3 LYSTING T BOOK
B TIMD SHARING w LISTING 5 RECALL ORLY MEMORY 0 DEVICE
o LISTING = BARD COPY {2 RELALL ONLY MEMORY = INTEGRATED CIRCUIT -
- INTEGRATED CIRCUIT {COMPLETE SECTIONS 1, I, 6)
(COMPLETT SECTIONE L, 2, 3) (COMPLETE SECTIONE !, 2, 5)

(COMPLETT SECTIONS !, 2, &)

~

/
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

COMMENTS:

DOE 2.7

Selution Technique:

Conduction through envelope based on response factors
Zonal effects based on weighting factors

Daylighting: In experimental version
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USA

2% [ SURVEY FORM FOR \} §
saL A mig | ENERGY DESIGN TOOLS | |
& ANALYSIS MODELS

‘v gomrd
«~’ ?Q«am

INTENDED USE:

LNTERDED FUR USE BY: o
¥ ARCRITELT 1% ENGINEER [ TECURICIAK 9 RESEARCH AKALYST

PRASE FOR WEICE DESIGN TOOL WAS DEVELOPED (1 ONLY):

{3 PRE-DESIGN [ SITE ANALYSIS {3 SCHEMATICS ) DESICE DEVEL. [ POST=DESICN SERV. {3 RESEARCR
PRASE(S) FOR WAI(H DLSTON TOOL HAY BE USEFUL (ANY HO.): k .
(¥ PRE-DESIGN B SITE ARALYSIS 10 SCHEWMATICS %) DESIGN DEVEL. [0 POST-DESIGN SERV. [§ RESEARCH
. B b AR O - oy g g e o g a g o o
MAJOHR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
(¥ upavIing §) cooning - ) Licwring L3 D ) MIBCELLANEOVS
& LDADS 10608 & Loaps L5 LOADS 81 FAKS
[ SPACE TS ¥ SFACE TEMPE. [J e (L) Leve ) BOLAR ALTIVE %4‘3 PURPE
0 HYAL SYSTINMG @ HYAC SYSTEHS 8 $ i SOLAR FASSIVE 23 MISt. YLECTRICAL
g PASSIVE SOLAR 1 PASSIVE CLHG. X CCOROHICS [ ELDV. & ESCALATOR
A ACTIVE SOLAR [ SHADIKG BAYY ;
% SHADIRG ) 5vsTEM mr.sm: Fe (Lm)x BVELS
: 8 A5 ECOROMIC ARTIFICIAL LING. .
5 LCONOM: PEERRY nr&umvm 1.04D% BEDUCTION
[¥, URDERGROUND. B SLOPED GLAZIRG
LOADS B #ass

Y BASS

INPUT DATA REQUIRED: DOKS WOT  MIKLMM RECOMGNDED FOSSIE

ACCOMMODATE INPET IRPUY

PRE=DLEIGN AND SITE ARNALYSIS DATA

LOCATE .; - !?SO‘_L!lfU WEATHER DATA
A‘\au SAH(D"Y"’

WES
0
3]

BUluad E
OCELPARDY M
BEULLDING
Fveging

g

¥

IO GITT RESTRICTIONS
EXT T, INEUL., ETC.)

ok
i1

(i
BRESEEEER

LICETING REQUI

SCHREMATIC DESION DaTA

GIRG SURFAD

IRG ARLAS

3

i

ROOM SHAPES
OFPLRAATING SCHEDULES & PROVILES

0

ARCRITECTURAL DEEIEN DUVELOPHINT DATA

S & ASSDCIATED DATA (R, o, €, IST.) t) B ;% %

< b = 5

"¢ & DAVLIGET TRANSMISSION l: ) % &

SURYALL DATA 14 Q 9 [

DREILN DIVELOPHENT DATA

] e}
- I
5 o
il &
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DOE 2.1 USA

SURVEY FORM FOR z
ENERGY DESIGN TOOLS. =
&)
, ANALYSIS MODELS 7
e, fe
THER DATA
HE ATA:
TEMPERATURE DATA: £ HOURLY TAPE B} TYPICAL DAY [ MONTELY DATA [J ANNUAL DATA {3 MONTHLY DEGREE Davs
0 AFWUAL DEGREZ DAYS | (1 AVE. MONTELY MIK. AND MAY. [ AVE. HONTHLY TEMP. O paiLy
S0LAR DATA: §0 UDURLY 1aP% [ TYPICAL DAY PROFILY {0 MOWTELY AVE. DAILY & TOTAL )
S0LAR ORIEWS. CALC: B) ANY ORIEN. INCL. SLOPED [J ANY VERT. & HORIZ. [0 BORIZ. & & CARDINAL DIREC.
D SLOPED FaCING SOUTH H) SURFACE REFLECTARCE
DAYLIGHT CALC: {3 BOUR~BY=HOUR {J TYPICAL CLEAR & CLOUDY DAY/MONTH £ TYPICAL DAY/MONTH
[ AKKUAL AVERAGE L) bTHER .
CALCULATION PROCEDURES:
LARGUAGE: B FORTRAK [ BasIC () HACEIRE LARGUAGE  [J oTieRr = GRAPHS, CHARTS & SIMPLE CALL.
USER TYPE: ] INTERACTIVE ) INTERACTIVE CRAFHIC B PREPARE FILE {0 HAND CALCULATION
UNITS OF CALLULATIONG & s1 vwIzs B ENGLISH £ BOTR
CHECK ALL APPROPRIATE BOXES:
EEAT TRANSFER: {3 FINITE DIFFERERCE ) RESPONSE FACTOR £) STEADY STATE
S0LARK COMP. CALCULATED: B DIFFUSE/DIRECT/RE-RADIATED  §) DIFFLSE/DIRECT B 1oTAL
Immmrmm‘ L) SIMPLE EULER £ IMpLICIT ) OTHER
SHADING : K} AWy SOLAR OBSTRUCTION {3 OVERRARG ONLY 0 RO SHADING
HOVABLE SHADING: B) DALLY & SEASONAL SWITCHING [T SEASONAL SWITCHIRG {J NOT CALCULATED
“ASS EFFECT IS CALCULATED: § TRARSIERT HEAT YLOW [J TIMC CONSTANT FACTORS [ ASSUME NO MASS AFFECT
ROOK TEHMP, BASED ON: [ SURFACE & AIR AIR ONLY {2 NOT CALCULATED
INSIDE TEMPERATURE: B INPUT SCHEDULE BY USER £ FIXEp BY TOOL §J VARIID BY TOOL
BeoVALUES £) CHANGE W/WIND SPEED REMAIN CORSTANT HOVABLE INSULATION
IKFILTRATION: B) AIR CHANGE PER BOUR B) CRACK ©ETHOD B} VARIES W/WIND SPEED
INTERNAL LOADS INCLUDE: SENSIBLEL & LATENT SEPARATE ) SENS. & LAY. TOTAL ¥ SENSIBLE ONLY
VENTILATION: £A SENSIELE {3 LATENT B0 VARIES ®Y SCHEDLLE
OR COMMAND
DAYLIGHT COEFFICIENTS: [ SKY, REFL. & DIREET {3 SKY & REFL. 0 sxy ownwy
ZONES PER RUN: > 2 10 = 28 t32-~10 <0 oowly
SYSTEM MODELING: [ SYSTEM EFFIC. INPUT [ SYSTEM OPTIMIZING () COMPONENT SERSITIVITY
ECONOMIL AKALYSIS: P ANNDAL CDST . &) SIMPLE PAYBACK £) LIFE OYCLE COBTING
QUTPUT:
LOAL DITERMINANTE: {5 COMPONENT ) SONE @ BUILDING
LUASE DUTPUT Y 2 HOUR 9 pay R MONTHE B0 SEASON £ iR
Bl AR £ SURFACE % GRAPEIC PLGT
R MONTHELY CONSUMPTION @ ANFUAL CONSUMPTION Ve
B MONTELY PLAN DEMARD {5 ANNUAL PLAN DEMAND b
 omnew O eTHER __ -
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USA

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

‘%mr‘wmwmmmwﬁj

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: % 1mm eoe £ mIvac ) ovHER ' .

CORE REQUIRED: 0> spm B 100 = 500 K {25 « 100 K 0 x

SUPPORT : B USER'S GUIDE £ bata mawvay 3 oreEr

EQUIPHENT: & oz E) PRINTER [J TEXTRONIZ £ orieEx

COsTS:

ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESERT TLME-SHARING:

FIBST COST: -
L~OFFLCE EQULPHMERT: CRT X PRINTER X
SOFTWARE PURCHBASE: CARD DECE e TRPE X LisTmeg oo
SUPPORT INFORMATIOR: sER'S evrvE X DATA MANUAL X OTHER e,
TIM O INPUI AKD DEBUG: 3 awepats e HAN=BOURS

RUK COST/TIME:
INPUT SET-UP TIME: 2 HAN-DAYS  MAN-HOUES
SYPICAL® RUK TIME: £ > 1 our £ 60w= 30w O3owx=-10H <ion
TYPICAL® CPL TIME: 0 > 1000 sgC, 13 100 ~ 1000 sEC. £ 5 « 100 sec. 0 <5 see.

“FOR THIZ FORM, ASSIME “TYPICAL® IO B¢ A SINGLE=Z0KED 100 SQUARE METER RESIDERCT WITH ALL OQUTPUTS CHECKED (/) IR

SETTION 2,

ASSMoNG LSE OF SOFTWARE OK PUBLIC TIME=SHARING WETWORKS:

RAMES AKD CORTALTS' OF TIME~SHARING SERVICES WHICH HAVE 9HIS PROGRAM AVAILABLE (EXACT COSTS CAN BE OBTAIKED

THRDUCE THEX).

Airflow Science Corporation/BACS, Ine

Cybernet HUser Service

Argas Associates

Centre Technique Industriel de 1a

Babcock and Wilcox

Construction Metallique

Boeing Computer Services

Intermountain Technologies, Inc

University of Massachusetts Computing Center
McDonnell Douglas  Automation Company

Minnesota Energy Agency
United Computing Systems, Inc. - //
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. EPS_ 2.0
=5
=-1 gzzm SURVEY FORN FOR
JCTRER S0 | ENERGY DESIGN TOOLS
; & ANALYSIS MODELS

7
TASK VIl - PASSIVE AND HYBRID SOLAR RETURN TO:

LOW ENERGY DWELLING

SUBTASK B -~ MODELLING & SIMULATION
SUBTASK € = DESIGN METHODS

'GENERAL:
TOOL KAME: IMPS 2 0 AVALLABLE THROUGH: Electyic Power Research
pEVELOPED ¥¥: D R, Merriam . Anstitute, 3412 Hillview Ave,
Arthur D, Little, Inc, , Palo Alto, Calif. 94303
for Electric Power Research Inst. N Attn: Gary G. Purcell
' piose no.c_(415) 855-2168
. suprorTEd BY: Arthur D. Little, Inc,
pazr vevzuorry:  Feb. 1582 o
DATE OF LAST REVISION: Feb. 7982

, puos no: (617) 8645770 x-5887
srier srscizpion:  EMPS 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
calculated for unitary, central or combination systems. System part load performance

PLEASE ATTACE ANY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

£ OMAIN TRAME COMPUTLR . [0 MICRO-COMPUTER D BAND CALCULATOR D GRAPEIC DR MANUAL
- > DEIR & disc MAGNETIC CARD DOTIMPLATIS, CHARTS, TARLES
s & Tary o BOOK.
% SHARING i LISTING KLY MEMOPRY o oEvicy
W LIETING - EARD CoPY O RECALL ONLY HIMORY = KT 2 SIRCVIT
INTEGRATED CLRCUIT (COMPLITE SECTIONS 1, o, €)
(COMPLETE SEITIONS 1, 2, 1) (COVPLETE SECTIONS 1, 2, %)

(COMPLEYE SECTIONS 1, 2, &)

- _ Y,
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EIPS 2,0 : USA
[=A &% [ - SURVEY FORM FOR

STLAR RED gji}ﬁ n
=7 | ENERGY DESIGN TOOLS
Lo S & ANALYSIS MODELS

ﬂr £, g0 ,s
@,‘sé/fl,;{ ’,:;;f,%.«ﬁ.w.
s

Ay

COMMENTS

and duct losses (or gains) are simulated. Through the house or individua)l

room ventilations can be modeled. Slab and/or basement heat transfers with

the soil are included. The thermal balance method for establishing space thermal

Toads {(including internal radiative couplings) is used. The user has the choice -
of a simplified solar gain analysis or of a detailed analysis of solar heat inputs

to individual walls/floors, etc., using solar radiztion scattering matrices. Day]1ght1no
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 day thermostats. Room moisture balances (including the potential

for moisture condensation on cold surfaces) can be simulated. The most common

passive solar designs simulated are detailed solar gain, attached sunspaces,

trombe wall, water well, controlled and natural ventilation, off peak electrical

heat input to massive elements, moveable insulation. A new version of the program,
scheduled for completion by Dec. 1982, will include active solar water heating,

dedicated heat pump, water hEthng, and ground coupled heat pump.
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SURVEY FORM FOR )
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

[E A

BOLAR RE&D

o ARCHITICT ¥ exsinezr [ TECHNICIAR ) RESEARGH ANALYST

PRASE FOR WEICH DESION TOOL WAS DEVELOPED (1 ONLY): _

O FRE-DISIGN  D).SITE ANALYSIS [ SCHEMATICS  [J DESIGN DEVEL.  [3 POST-DESIGN SERV. (5 meseance
PEASI(S) FOR WHICH DESIGN TOOL MAY BT USEFUL (ARY NO.): )

cj’\?xz»::s:cx I SITE AKALYSIS  [D SCMEMATICS KD DESIGN DEVEL, [ POST-DESIGN SERV.  f) RESEARCH
WAJ@Q & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:

Dhw

[ LoaDS

O S0LaR aCTivE
[ SCLAR PaSSIVE
{0 zeonosics

{% cocuikg & vicst lh\;

% 1oaDs

B SPALE TEMPS,
! EVAC SYSTEMS
: P&S(I\J’E NG,

B FANS
; PUMPS

503

8 Boo
0ORe

Y s
ba¥ ;C‘”‘, Yieves | next version
ILFICIAL LURG. e e

FRTIX Rc';zouw: LOADS REDLCTION
SLOPED GLAZING .
5 OMASS

X wiscziiaxzous

HMISC. ELECTAZ
ELEV. & ZSCALAT u‘l

300

3

‘EN"’ RESTRICTIONS
Tiue, INBUL., ETC.)

Ouooe
Ry S uis

g=r o epmeme 6w,
wlllehs s MES et b

LOING SURFACE

\u ARLAS & ORLEXR AA“;\J'\S f:
!
Far

s

(BN
QO0UG

\i)( [ ) patiigtan PROCESS

LONATA (R, o, ¢, EIC.)

& SAVLISET TTANSMITSION

oy
CHI U3
jgini

SEVELOPHENT DATA

(R ES Ry
TR W3
ISR N

~
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ﬁw’%\

(=EA &5, | SURVEY FORM FOR

SOLAR RED &

¥ S
S SN
Eﬁi‘

s

3

i} ss, | ENERGY DESIGN TOOLS
o & ANALYSIS MQQELS

A £ A
"r:.z»é‘m»w'@{ R
YT f A an ~
e w‘“& o,
’ »w$.;4 (4

g IR

o

COMMENTS: .

The program is primarily a research t
of deteil in building/system descript
or mey not be eveluated. The buildin
mzny €s ten mutually coupled spaces.
as 10 nodes.

ool. It can be used with various levels
ion. For example, building shading may
g can consist of only one space or as .
Walls may be "UA" type or have as many

P
©
b
O
L
W
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EMPS 2.0

SOLAR R&D

- SR R TN :
WEATHER DATA:

TEMPERATURE DATA:

SOLAR DATA:

DAYLIGHT CALC:

ﬁ HOURLY TAPE
{} ANNUAL DEGREE DAYS

ﬂ HOURLY TAPE

SOLAR ORIENS. CALC: ﬁ‘mt ORIEN, INCL. SLOPED
{3 SLOPED FACING SOUTH

ﬁ\ HOUR-BY=HOUR
{7 ANKUAL AVERAGE

ANALYSIS

SURVEY FORM FOR
ENERGY DESIGN TOOLS

SECTION

MODELS

[3 TYPICAL DAY

{2 TYPICAL DAY PROFILE

[J SURFACE

£3 OTHER

{3 MONTHLY DATA
L[] AVE. HONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP.

ANY VERT. & RORIZ.

[J TYPICAL CLEAR & CLOUDY DAY/MONTH

{) ANNUAL DATA

{J MONTHLY DEGREE DAYS
3 palLy

MONTHLY AVE. DAILY & TOTAL

[J HORIZ. & 4 CARDINAL DIREC.
REFLECTARCE

{J TYPICAL DAY/MONTH

CALCULATION PROCEDURES:

LANGUAGE : FORTRAN

USER TYPE: {) INTERACTIVE °
UNITS OF CALCULATION:
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER:
SOLAR COMP. CALCULATED:
INTEGRATION:
SHADING:
HOVABLE SHADING:
HASS EFFECT IS CALCULATED:
ROOM TEMP. BASED ON:
INSIDE TEMPERATURE:
U~VALUES :
INFILTRATION: (wind &
INTERNAL LOADS INCLUDE:
VENTILATION:

DAYLIGHT COEFFICIENTS:
ZONES PER RUN:

SYSTEM MODELING:
ECONOMIC ANALYSIS:

QUTPUT:

LOAD DETERMINANTS:
L0ADS OUTPUT BY:

¥ nour
T arr
U8, MONTHLY

TEMPERATURES :

FUEL USE BY:

£ Basic

3 s1 units

£3 COMPONENT

£ MACHINE LANGUAGE
[J INTERACTIVE GRAPHIC

,& FINITE DIFFERENCE

/éz DIFFUSE/DIRECT/RE=RADIATED
{3 SIMPLE EULER

Ji{ ANY SOLAR OBSTRUCTION

f DAILY & SEASONAL SWITCHING
X TRANSIENT HEAT FLOW

(X SURFACE & AIR

JR| INPUT SCHEDULE BY USER

JE cHANGE w/wIND SPEED

[J AIR CHANGE PER HOUR

Ji{ SENSIBLE & LATENT sePARATE
B sensimie

/‘m\ S$KY, REFL. & DIRECT

3> 25 3110 - 25
Eﬁ SYSTEM EFFIC. INPUT
ANNUAL COST

new version

K zong
1A pay
{3 SURFACE

CORSUMPTION

{3 OTHER

{J OoTHER

P EvoL1sH

2. ANNUAL CONSUMPTION
new Versi()nm MOWTHLY PEAK DEMAKD NEW VEYS{] ANNUAL PEAK DEMAND

O omuer __hourly

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

’M PREPARE FILE

£ RESPONSE FACTOR [} STEADY STATE

7] DIFFUSE/DIRECT 7 TOTAL
{3 IMPLICIT 1 oHER
[ OVERHANG ONLY L] NO SHADING

€] SEASONAL SWITCHING {3 NOT CALCULATED
{J TIME CONSTANT FACTORS [ ASSUME NO MASS AFFECT
£J AIR ONLY

{1 FIXED BY TOOL

[J K0T CALCULATED
{3 varIED BY TOOL
{3 REMAIN CONSTANT
ﬁ CRACK METHOD

] SENS. & LAT. TOTAL
ﬁ LATENT VARIES BY SCHEDULE
OR COMAAND

¥ natural and/or forced
{3 SKY & REFL. £ sky oNLY

£ 2-10 0 1 owLy
L} SYSTEM OPTIMIZING £ COMPONENT SENSITIVITY

£

ﬁ MOVABLE INSULATION
{J VARIES W/WIRD SPEED
{3 SENSIBLE ONLY

LIFE CYCLE COSTING
new version

SIMPLE PAYBACK
new version

;ﬁ BUILDING

18, Moy

[J SEASON
X comf.

‘w‘ YEAR

[J GRAPHIC PLOT temp.

[J SYSTEM COMPONENTS
IB.ENERGY SYSTEMS
{J TOTAL BUILDING ONLY
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EMPS 2.0 U.S. A

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: M 1eu O cnc M mavac £3 OTHER :
CORE REQUIRED: K> soox {3 100 - 500 X 0 25 ~ 100 K D<K
SUPPORT: J8 user's Guipe {3 DATA MANUAL [ OTHER
EQUIPMENT: D crr 0 PRINTER ) TEXTRONIX £ OTHER
COSTS:
( ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
ﬁ FIRST COST:
A\ x-orFICE EQUIPHENT: cRT PRINTER
T { SOFTWARE PURCHASE: CARD DECK _ TAPE LISTING
E (__SUPPORT INFORMATION: USER'S GUIDE ___ DATA HANUAL OTHER
;’Q TIME T0 INPUT AND DEBUG: 1 wanenavs MAN-HOURS
T am cost/rme:
INPUT SET=UP TIME: HAN-DAYS HAN-HOURS
TYPICAL® RUN TIME: 0 >1 ur CJeoM-30H Jsoun-104 Oc<ion
TYPICAL® CPU TIME: O > 1000 SEC. 8 100 - 1000 sEC. 05 - 100 skc. 0 < 5 st

for annual analysis
2FOR THIS FORM, ASSUME "TYPICAL" TO BE A SINGLE-ZONED 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (v) IN
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME-SHARING NETWORKS:

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

. ' /
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SERIRES

i SURVEY FORM FOR
ENERGY DESIGN TOOLS

& ANALYSIS MODELS

TASK Vil = PASSIVE AND HYBRID

SUBTASK B - MODELLING & SIMULATION
SUBTASK € = DESIGN METHODS

GENERAL:

SERI = RES
pevelorer BY:  SERI and Larry Palmiter
Terry Wheeling

TOOL RAME:

Ecotope Group
2238 East Madison

Seattle, WA 98112

198]
DATE OF LaST mreEvisiow: Auqust., 1987

DATE DEVELOPED: _Alniist

'

BRIEF DESCRIPTION: SERT-RES is a general purpose

SOLAR  RETURN TO:

LOW ENERGY DWELLING

PN

avarLasLe turouce: National Enerqy Software Cent

Argonne National Laboratory
Argonne, Il 60439

PHONE RO.:

SUPPORIED BY: [cotope Group
2238 East Madison
Seattle, WA 98112

PHONE NO.:

residential buildings.

thermal_analysis computer program for

FLEASE ATTACH ARY VALIDATION OR TESTING REPORTS,

TOOL HAF%DWAF?E & AVAILABLE FORMS:

o

(COMPLETL SELTIONS 1, 2, &)

R MAIN FRAME COMPUTER [3 ¥1CRO=COMPUTER [0 HAND CALCULATOR [0 GRAPELIC OR MAKUAL
I CARS DECH = Dise ) HMAGRETIC CARD ) TEMPLATES, CHARTS, TaBLES
R TarE T TAPE o LTETING ) BODK
TOTIMD O SWARING o LIETING [ RECALL OXLY HEMORY [ DEVICE
15 LiISTING = HARD COPY 7 RECALL ONLY MIMORY - IKTEGRATED CIRCLIT.
INTEGRATED CIRCUIT FCOMPLETE SECTIONS 1, 2, €)
(COMFLETE SECTIORS ), 2, 3) (COMFLETE SECTIONS 1, 2, 5)

_/

He
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SERIRES

I

> SURVEY FORM FOR
| ENERGY DESIGN TOOLS
& ANALYSIS MODELS

INTENDED USE:

INTIKDED FOR USE ®Y:

ooy

B ARCHITECT & ENGIKEER O TECHNICIAR B) RISEARCH AMALYST
PHASE FOR WRICE DESIGK TOOL WAS DEVELOPED (1 ONLY):

) PRE-DESIGN [ SITE AKALYSSS 5 SCHEMATICS B DESIGN DEVEL. [3 POST-DESIGN SERV. ) RESTARCE
PHASE(S) FOR WRICH DESICK TOOL MAY BE USEFUL (ANY HO.): ; ) o"
{8 PRE~-DESIGK ® SITE ARALYSIS B SCHEMATICS %) . DESIGN DEVEL.  [® POST-DESIGK SERV, B RESLARCH
B HEATING i) cooLIRG {7 LIGHTING ) oww B MISCELLANEOUS
& LOADS & LoADS LOADS LOADS {f FANS
& SPACT TEWPS. B SPACE TEMPS. ) FC (LUK LEVELS SOLAR ACTIVE 5 rumups
% HVAL SYSTEMS R EVAC SYSTEMS £ SYSTEM DESIGK ) SOLAR PASSIVE £ ¥1SC. ELECTRICAL
& PASSIVE SOLAR R PASSIVE CLNG, [ ECOROMICS [J ECONOMICS [J ELIV. & ESCALATOR
A I SHADING ) DAYLIGHTING
2 £ SYSTEM DESIGN FC {LUX) LEVELS
) [ rconoMics . £ ARTIFICIAL LING.
. B UNDERGROUKD LOADS " REDUCTION
X UNDERGROURD, ) SLOPED CLAZING :
LOADS % HASS
B HASS
INPUT DATA REQUIRED: o
o DOES NOT  MINIMUM RECOMMENDED POSS1ELE
ACCOMMODATE  INPUT INPLT INPUT
PRE~DESIGN AND SITE ANALYSIS DATA
LOSATION = ASSOCIATED WEATHER DATA g
BUILIING TYPE AND SCHEDULE 7
GCCUFANSY RAYES %]
EUTLIING AREA . [ %
I TTMPERATURES [ B |
¥ CDSTS &
CLING SHAPE DUE TO SITE RESTRICTIONS g 8 ]
3 . \] "
T oy INSUL., ETC.) ® B &

SCHEMATIC DESIEN DATA

BUILDING SURFACE AREAS
CLAZING ARLAS & ORIENTATIORS

[(SARE 8}
OO0

ARSAITECTURAL DESISN DEVELOPMENT DATA ,
ALE & ASSOCIATED DATA (R, o, £, EIT.) ] E‘; g
K78 o DAvLIGHT TRANSMISSION E % E
NODEVELOPMENT DATA
&) o} e
o 2 -
b bz -
-
. e
% 0 o

K\QD{BUE’Z%@ 3536982 BOEER RECRRO0es
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- USA

¢

BULAR R&ED

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

' gL
WEATHER DATA:

HOURLY TAPE {0 TYPICAL DAY {3 WONTHLY DATA [ ANNUAL DATA [0 MONTHLY DEGREE DAYS

TEMPERATUREL DATA: B
{2 AKNUAL DEGREE DAYS _ [0 AVE. HONTHELY MIK. AND MAX. [J AVE., HONTELY TEMP, o DaILY
SOLAR DATA: £ BOURLY TAPE ) TYPICAL DAY PROFILE [} HONTHLY AVE. DAILY & TOTAL
S0LAR ORIENS. CaLC: (€ AXY ORIEN, INCL. SLOPED £} ANY VERT. & HORIZ. 3 HORIZ. & & CARDINAL DIREC.
) SLOPED FACING SOUTH {f SURFACE REFLECTAKCE
DAYLIGHT CaLL: {3 ROUR~BY<BOUR {3 TYPICAL CLEAR & CLOUDY DAY/HMOKNIR 3 TYPICAL DAY/MONTH
[ ANKUAL AVERAGE £ OTHER L .

CALCULATION PROCEDURES:

LARGUAGE : B FORTRAN ) BASIC £ wacEINE LaKCUASE [J OTHEER [™ GRAPHS, CHARTS & SIMPLE Call.
USER TYPE: ) INTERACTIVE {J INTERACTIVE GRAPEIC [J PREPARE FILE ) HAND CALCULATIOR
UNITS OF CALCULATIOR: 3 51 UNITS & ENGLISH B B0TH

CHECK ALl APPROPRIATE BOXES:

BEAT TRANSFER: 2 FIKITE DIFFERENCE {3 RESPONSE FACTOR STEADY STATE
SOLAR COMP. CALCULATED: [9 DIFFUSE/DIRECT/RE-RADIATED [ DIFFUSE/DIRECT B ToTAL
xrm:smnow:- B SIMPLE EULER {3 IMPLICIT 3 oTHER
SRADIKG: ) ANY SOLAR OBSTRUCTION (R OVERHANG ONLY RO SHADING
MOVABLE SHADING: % DAILY & SEASOKAL SSITCHING  [J SEASONAL SWITCHING [ NOT CALCULATED
¥ASS EFFECT 15 @@Jum: £ TRARSIENT MEAT FLOW [ TIME CONSTAKT FACTORS [ ASSUME NO MASS AFFECT
ROOY, TIMP. BASED ON: [3 SURFACE & AIR R AIR ONLY ) WOT CALCULATED
INSIDL TEMPERATURE: @ 1KPUT SCHEDULE BY USER £] rixen BY TOOL 8 VaRIZD BY TO00L
UeVALUES {3 CHANGE W/WIND SPLED {8 REMAIN CONSTANT ) MOVABLE INSULATION
IRFILIRATION: [ AIR CHAMGE PER ROUR ) CRACK HETHOD [0 VARIES W/WIKD SPEELD
INTIRNAL LOADS INCLUDE: [ SENSIBLE & LATERT SEPARATE  [J SERS. & LAT. TOTAL ) SENSIBLE OKLY
VERTLLATION: % SENSIBLE 3 LATERT B VARIES BY SCREIDULE
OR COMMARD
DAYLIGK COEFFICIENTS: [J $KY, REFL. & DIRECT {33 SKY & REFL. 3 sy oNLY
ZONES PER RUN: D>as 010 = 25 8 2-10 - O ooNuy
SYSTEM MODELING: [) SYSTEM EFFIC. INPUT ) SYSTEM OPTIMIZING [ COMPOKENT SENSITIVITY
CONDMIC ANALYSIS: ] ANNUAL COST - ] SIMPLE PAYBACX {3 LIFE CVCLE COSTING
OQUTPUT:
[Z COMPOKENT [® =one ) BUILDING
B HOUR [ DAY @ MONTH & SEASON YERR
B AR [& SURFACE 3 GRAPEIC PLOT
£ MONTHLY CONSUMPTION [ ANNUAL CONSUMPTION [ svETEY COMPONENTS
{3 ®ONTRELY PLAN DEMAND [T ANNUAL PEAK DEMAND [T DRERGY SYSTEMS
O gy [ oTHER O ToTAL LDING OWLY




A-139

SERIRES USA

i

. SURVEY FORM FOR
ENERGY DESIGN TOOLS
ANALYSIS MODELS

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:
COMPUTER TYPE: & 1B B oc 8 URIVAC % omer Generally ANSI stapndard -
CORE REQUINED: 0 > s00K £ 100 = 500 K B 25 - 100 K D25 x code
SUPPORT: 2 USER'S GUIDE £) DATA Maxual ) OTHER
EQUIPHERT: B cxr {5 PRINTER 3 TEXTRONIX ) oTHER
COSTS:
ASSUMING PURCHASE OF SOFTWMARE FOR USE ON PRESENT TIME=SHARING:
FIRST COST: -
LH-OFFICE EQULPHEKT: ®T X PRINTER X ‘
SOFTHARE PURCHASE: CARD DECK TAPE X LISTING
SUPPORT INFORMATION: USER'S SUIRE X DATA MANUAL _ OTHER ___ .
TIME O IRPLT AND DEBUC: 5 HAN=DAYS HAK=HOURS
RUN COST/TIME:
INPUT SET=UP TIME: 2 HAN-DAYS HAN-HOURS
SYPICALS RUK TIME: ® > 1 HR [ 60 M= 30H £ 30 = 10 D 10w
TYFICAL® CPU TIME: £3 > 1000 SEC. £ 100 ~ 1000 SEC. B 5 - 100 SEC. 0 <5 8.

SFOR THIS FORM, ASSIME "TYPICAL® TO BE A SIKGLE-ZONID 100 SQUARE METER RESIDENCE WITH ALL OUTPUTS CHECKED (/) IR
SECTION 2.

ASSTMING USE OF SOFTWARS ON PUBLIC TIME=SHARING WETWORKS:

RAMES AND CONTACTS OF TIME-SRARING SERVICES WHICH HAVE THIS PROGRAM AVATLABLE (EXACT COSTS CAR BE OBTALNED

THROUGE THEM).

N ~ | /
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TRNSYS 11.1 LS.

A Ay SURVEY FORM FOR
L EERAREER & ENERGY DESIGN TOOLS
|7 H
TV & ANALYSIS MODELS

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

SUBTASK B - MODELLING & SIMULATION

t
1
]
i
i
]

SUBTASK € ~ DESIGN METHODS !
'GENERAL:
TOOL RAWE; TRNSYS 17.1 AVAILAELE THROUSE: _Solar Eneray laboratory

DEVELOFED BY: _University of Wisconsin

Solar Energy Léboratory

1500 Johnson Drive

Madison —Wsc'ongin 53706 PHONE No.: (608) 263-1586

SUPPORTID BY: _Solar Fnerav Laboratory

DATI DEVELOPED: 3/75 J.E. Braun

Ei
DATE OF LAST REVISION: 4/81 . ‘

PHONE N0.: (E0R) 7263.15%
sRIzr prschiriioN:  TRNSYS is a modular svstem simulation program. It recognizes a svstem

description lanouage in which the user specifies which components constitute the

sxstem and the manner in which they are connected. . The TRNSYS librarv inclides

many of the active and passive components commonly found in solar znergy systems.

FLEASE ATTACE ARY VALIDATION OR TESTIRG REPORTS, {

TOOL HARDWARE & AVAILABLE FORMS:

I waIR FRAME CUYPUTER - [J MICRC-COMPUTER [J BAND CALCULATOR D GRAPHIC OF MaNUAL
o LARD DEICN 3 pisc [ WACKETIC CARD [ TEMPLATES, CHARTS, TARLIS
I Tare O Targ O L'STING [ BOOK
8 TIMD SRARING {D LISTIKG [T RECALL ONLY »2MORY {3 pEvicE
B OLISTING - EARD COPY [ RECALL ONLY MZMORY - INTEGRATED CIRCUIT
INTLGPATED CIRCUIT TCOMPLITE SECTIONS 1, 2, 6)
(COMPLETE SECTIONS 1, 2, 3) (ComPLETE SECTIONS }, 2, 5)

(COMPLETE SECTIONS ), 2, &)

s S

\\\ ) . | : P /
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USA

RUSYS 111

=V- N SURVEY FORM FOR

o

S
G ENERGY DESIGN TOOLS
- & ANALYSIS MODELS

COMMENTS:

Data Reader

Solar Radiation Data Processor
Shading Algorithm

Flat Plate Collector

CPC Collector

Mass Wall

Direct Gain Window

Pipe And Duct

Pump/Fan .
Flow Divertor/Mixing Valve/Tee Piece
Controller With Hysteresis '
Three-Stage Thermostat
Microprocessor Controller

Relief Valve

Heat Exchanger

Storage Tank

Rock Bed

965-3291).

\

The present version of TRNSYS is supplied with the foTWoWing standard component
models: :

"Heat Pump

Absorption Air Conditioner

Auxiliary Heater .

Liquid Coliector - Storage Subsystem

Air Collector - Storage Subsystem

Domestic Hot Water Subsystem

Energy/(degree-Hour) Space Heating or Cooling
Loas

Wall

Roof and Attic

Room and Basement

Cyclic Time-Dependent Function Generator

:] Transfer Function Model.

. Algebrgdc Operations Unit

Quantity Intergrator

Printer

Plotter .

Time and Frequency Distribution Plotter
Simulation Summarizer

Lifecycle Ecomonmic Analysis

Using
Line
Piott

In addition to the standard components listed above, TRNSYS 11.1 also contains a 1ib-
rary of user-contributed components. These components are supported by the contributors
rather than the Solar Lab, Prsesntly, this library contains models for photovoltaic and
combined photovoltaic/thermal systems. They are:

PV/Thermal Collector
Storage Battery
Regulator Inverter
Electrical Subsystem

These subroutines were developed by Professor Don Evans of Arizona State University ((602)

The TRNSYS Manual s a 650- page document explaining the construction of the TRNSYS -
program and its use., The manual presents the concepts central to the TRRSYS approach to
system simulation, as well as general and mathematical descriptions of each component
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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TRISYS 11.1 isA

v

(=A% [ SURVEY FORM FOR
SOLAR RED G — oA
&0 | ENERGY DESIGN TOOLS
2y =N & ANALYSIS MODELS

INTENDED USE:

KOZD FOR USE EV:

INTE

£ ARCHITECT E ENSIREER O zzounician € RISEARCHE ANALYST .
PHASE FOR WEICE DESIGN TOUL WAS DEVELDPED () ONLY):
‘: PRE=-DEISICGN [J SITE ANALYSIS [0 SCAEMATICS ) DESIGN DEVEL. [ POST-DISIGH SERV, X3 RISIARCE

WHASE(S) FOR WEICH DESIGH TOOL MAY BE USESUL (ANY NO.):

# PRE-DESIGN B SITT ANALYSIS [J SCHEMATICS B DTSIG}« DEVEL. B ?osr-—nzszcx SERV, B RISIAKCH
AJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
E% BEATI & COOLING . ) viceTIRG B MISCELLARIOUS
B LOADS B LOADS ) LoxDs g LOADS B TANS
B SPALT TEMPS. B} SPALT TEMPS, {3 FCLIDU LEVELS SOLAR ACTIVE €& PUMPS
E§ HVAC SYSTEIMS 8 NVAC SYSTEMS 3 SYSTEM DISICN [ SOLAR PASSIVE ) M18C. ELECTRICAL
55 FASSIVE SOLAR B PASSIVE CLKNG. I ECONDMICS f§ ECONOMICS D ELIV. & ZSCALATOR
B ACTIVE SOLAR B SHADING ) DAYLIGETING
B SRADING B SYSTIM DESIGH - Fo(LUd LEVELS
B SYSTEM DISICN B ECONOMICS D) ARTIFICIAL LTKG.
£ ECONO¥ICS [0 UKDTIRGROUND LOADS - KEDUCTION
[ UNDERCROUND 8 SLOPID GLAZING }
LOADS B MASS
B MASS

H\‘PUT DATA REQU!RED: DOES NOT VHINIHUH RECOMMENDED pné%wiA'

ACCOMMODATE INPUT IKPUT INEOT

FRI=DILSIGN AND SITE ANALYSIS DATA

LO;..-;JIO' = ASSOUIATLD WIATHER DATA
IRG TYPEZ AND SCHEDULE

€ SKAFT DU TO SITE RESTRICTIONS
£MTNTS (VENTIL., INSUL., ETC.)

!
LICETING REQUIRIMENTS

i
®8UOQCOOOC
jelszengnnn
QOO0 0

SCHREMATIC DESIGH DATA

EUILDING SURTACLE AREAS
CLAZING AFLAS & ORIENTATIONS

FOOY SHAPES
DFIFATING SCHEDULES & FROFILES

00000
0o0co

ARCRITECTURAL DISIGON DEVELOPMEINT DATA

LDING MATERIALS & ASSOCIATED DATA (R, o, ¢, S7C.) 0 o 2
LIING MASS DATA E; E 8
NG CFEFFICIENTS & DAYLIGET TRANSMISSION

Z'v.-r'Or SURFACT DATA . ] L 0
DEVELOPMENT DATA

SYSTIM DISIGN o} ] i

s = 5]

8 & >

"‘C"'\ g D C

CONTRIOL a8 ] -

K\DDUUE{E‘R iy 000 COMBERETRES
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_ USA

CALCULATION

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

TIMPIRATURE DATA: B HOURLY TAPE [ TYPICAL DAY [ MONTHLY DATA [ ANNUAL DATA
Ui ANNUAL DEGREE DAYS [0 AVE. MONTELY MIK., AKD MAX. [ AVE. MONTELY TIup,
SOLAR DATA: B BOURLY TAPE [ ITYPICAL DAY PROFILE
SOLAR ORIENS. CALC: ANY ORIEN. IRCL. SLOPED {3 ANY VIRT. & HORIZ.
. DD SLOPED FACING™ SOUTM . D SURFACE REFLECTANIE
« DAYLIGHT CALC: ) HOUR-BY-BOUR [ TYPICAL CLEAR & CLOUDY DAY/HONTR
) ANNUAL AVERAGE [ OTHER )

PROCEDURES:

LANGUAGZ 2 B FORTRAR
[0 INTERACTIVE

D

USER TYPEL:
UNITS OF CALCULATION:
CEECK ALL APPROPRIATE BOXES:

EIAT TRANSFIR:

SOLAR COMP. CALCULATED:
INTEGRATION:

SHADING:

MOVAELE SEADING:

INFIL

TRAZIOR:

INTZPRAL LOADS INTLUDE:

VERTILATION:

DAYLIGET COLFFICIENTS:
ZONES PIR RUN:

SYSTIM MOUZELING:
ECONOMIC ANALYEIS:

QUTPUT?

[ BASIC

{0 MACEINE LANGUAGE [ OTHER

O INTERACTIVE GRAPHIC B8 PRIPARE FILE

81 UNITS [J EXGLISH

FINITE DIFFERENCE RESPONSE FACTOR
DIFFUSL/DIRECT/RE-RADIATID DYHF'FL‘SE/DIRECT
SIMPLE EULER IMPLICEIT

OVERHANG ONuX
Tus wingwalls
EASONAL SWITCRING

ANY SDLAR DESTRUCTION
DAILY & SEASONAL SWITCHING
TRANSIENT EEAT FLOW TIME CONSTANT
SURFACE & AIR AIR ONLY
INPUT SCHIDULE ¥Y DSER FIXED BY TOOL

CHANGYL W/WIND SPEED REMAIN CONSTANT

DOoOO0O®8O00BER BB

ATR CHANGE PER ROTR CRACK METHOD
SENSIBLE 6 LATENT SEPARATE [T SENS. & LAT. TOTAL
SENSIELE B LATENT

SKY, RIFL. & DIRECT SKY & REFL.

> 25

OO0 BEHBgGgOLODUOUBBOOEB B
O

310 - 25 0z~-10
SYETEM EFFIC. INPUT ) eysTIM OPTIMIZING
ANWUAL COST {3 SIMPLE PAYBACK

LUAS CITIRMINANTS: 5 COMPONENT B ooxE B EUILDING
LOADS QUTPUT BY: E? HOUFR B DAY B HONTH
TIVFIRATURES: B ALK {5 SURFACT B GRAPHIC PLOT
FUTL USE EY: [ 3 £ ANNUAL CONEUMPTION
& [0 ANKUAL PEAN SEMAND
L & cTHER

{0 MONTHLY AVE. DAILY & TOTAL

[0 HORIZ. & & CARDINAL DIEEC.

) TYPICAL DAY/MONTE

[J GRAPES, CEARTS & SIMPLE CALC.

FACTORS

{5 MONTHLY DEGRIZ DaYS

O bazpy

P

D RAND CALCULATION
% BOTH

STEADY STATE
TOTAL '
OTHER :
NO SHADING

KOT CALCULATED
ASSUME NO MASS

NOT CALCULATED

VARIED EY TOOL

VARIES W/WIND SPEED

SENSIBLE ONLY

v

VARIES EY SCHIDULE

OR COMMAND

HOodEegoiuoibDBee B

g

SKY ONLY
1 onuy

COMPONINT SENSITIVITY

COSTING

B yias |

§# SEZASON

B sysToM COMPONENTS
[5G ENZRSY SVSTIMS

[ ro7TAL BUILDING ONLY
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l?@;YS 11,1. USA
F=A éfii;p SURVEY FORM FOR

soraRReR &0 | ENERGY DESIGN TOOLS
o * & ANALYSIS MODELS

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") Toad model. When more exact determination of the dynamics of a
particular building is desired, the transfer function “walls',, "roof", and "rooms"
can be assembled to model virtually any structure. Alternatively, TRNSYS can
accept hourly loads generated by even more sophisticated load programs.

Although TRNSYS can handle several zones, it does not conveniently model
natural convection between zones.

z
Q
o
O
|
%)
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USA

SURVEY FORM FOR -
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

s
=
fe=
&)
g
w

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

HARDWARE:

COMPUTER TYPE: @ 184 8 ot B UKIVAC @ OTHER

CORE KEQUIRED: 2 > 500k D100 = 500 K B 25 - 100 K D<K
SUPPORT: 8 USIR'S GUIDE D DATA MANUAL ) OTEER

EQUIPMENT: & CRT B PRINTER {J TEXTRONIX 0 OTEER

COSTS:

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

FIRST COST:
1%=-DFFICE EQUIPMENT:
SOFTWARE PURCHASE:
SUPPORT INFORMATION:
TIME TD INPUT AXD DEBUG:

RUK COST/TIME:

{KPLT SET-UF TIME:
TYPICAL® RUX TIME:
TYPICAL® CPU TIME:

®FDE THIS FORNM, ASSUME
SECTION 2.

[ > 1000 SEC.

“CRT CopRINTER
CARD DECK tare _$800.00 LisTing _Inc,
USER'S GUIDE Ing, w/tape DATA HANUAL OTHER
] MAN=DAYS HAN-HOURS
HAR-DAYS 2=4 HAN=HOURS
3> 1 Hk. D60 ¥=30K B 30 %~ 10H O<cicn

% 100 - 1000 SEC. 05 = 100 szC. 3 <5 82C.

cevPICAL® TO EE A SINGLE-ZOKED 100 SQUARE METER RESIDENCE WITE ALL OUTPUIS CHECKED () IR

ASSIMING USE COF SOFTWARE OK PUELIC TIME-SHARING NETWORRS:

KAMES AND CONTACTS OF TIME-SHARING SERVICES WHICK HAVE THIS PROGRAM AVAILAELY (EXACT COSTS CAX BE OBTAINED

TEROUSY TEEM).

Control Data Corp.

Jav _Fang (Minnesota)

Boein

Computer Services

George Van Fuchs {(Washinoton)

=7
Mchuto

Mr, Dwidark (Missouri)

Computer Sharing Servire

Thomas Rallens (Coloradn)
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TRHSYS 11.1 USA

ﬁé};,l ]

(= A :3, SURVEY FORM FOR

SOLAR *E*D(,;,s\ ENERGY DESIGN TOOLS
g;“é% & ANALYSIS WODELS

COMMENTS:

TRNSYS is written in standard ANSI FORTRAN. The program has been run
on a wide variety of machines with very little or no modification. No
serious problem should be anticipated 1n setting up the program, provided
core space requirements are met. -

z
Q
Fca
O
0
7
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ESP UNITED
KINGUOM

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

Z
o
-
O
w
o |

TASK VIl = PASSIVE AND HYBRID SOLAR RETURN TO:

w Richard Rittelmann
LOwW ENERGY D ELLING Burt Hill Kosar Rittelmann
SUBTASK B - MODELLING & SIMULATION

Assoc,
SUBTASK C -~ DESIGN METHODS 400 Morgan Center

Butler PA 16001

usa ‘
GENERAL: . |
TooL NeE:  Environmental Systems Perfor—- avaILABLE THROUGH:  Joe Clarke
pEVELOPED BY: Joe Clarke mance (ESP)
ABACUS

University of Strathclyde 3

Dept. of Architecture, 131 PHONE §0.: 041-552-4400 Ext. 3021

Rotten Row = Glasgow G40NG SUPPORTED BY: ABACUS

DATE DEVELOPED: 1977

DATE OF LAST REVISION; September 1983

proxg wo.: 041 552 4400 Ext. 3021
BRIEF DESCRIPTION: LESP is a large finite-difference baséd program running on

a mainframe or mini computer providinga detailed simulation of

hourly heat flows in a multizone construction.

PLEASE ATTACH AKY VALIDATION OR TESTING REPORTS.

TOOL HARDWARE & AVAILABLE FORMS:

B MAIN FRAME COMPUTER £ MICRO-COMPUTER {3 HAND CALCULATOR {1 GRAPHIC OR' MANUAL
[J CARD DECK 07 bisc [) MAGNETIC CARD [ TEMPLATES, CHARTS, TABLES
B TaPE [ 1APE 7 LISTING D BooK
) TIME SHARING [J LISTING [ RECALL OKLY MEHORY . ] DEVICE
[J LISTING =~ HARD COPY {J RECALL ONLY HMEMORY -~ INTEGRATED CIRCULIT
INTEGRATED CIRCUIT (COMPLETE SECTIONS 1, 2. 6)
(COMPLETE SECTIONS 1, 2, 3) (COMPLETE SECTIONS 1, 2, 5)

(COMPLETE SECTIONS L, 2, 4)

AN _ /
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

e
INTENDED USE:

INTENDED FOR USE BY:
ARCRITECT 8 ENGINEER [J TECHNICIAN B RESEARCH ARALYST
PHASE FOR WHICH DESIGN TOOL WAS DEVELOPED (1 ONLY):

[ PRE-DESIGN [J SITE ANALYSIS [J SCHEMATICS £) DESIGN DEVEL. [ POST~DESIGN SERV. B RESEARCH
PHASE(S) FOR WHICH DESIGN TOOL MAY BE USEFUL (ANY NO.):
8 PRE-DESIGN B SITE ANALYSIS {8l SCHEMATICS 8 DESIGN DEVEL. 8 POST-DESIGN SERV. #8 RESEARCH
MAJOR & MINOR ENERGY COMPONENTS ADDRESSED BY TOOL:
R HEATING B cooning LIGHTING B buw [J MISCELLANEOUS
8 1L0ADS E LOADS 8 10ADS LOADS [J raxs
SPACE TEMPS. SPACE TEMPS. [ FC(LUX) LEVELS O SOLAR ACTIVE O puses
S HVAC SYSTEMS 8 HVAC SYSTEMS [J SYSTEM DESIGN {J SOLAR PASSIVE [0 MISC. ELECTRICAL
PASSIVE SOLAR PASSIVE CLNG. ) ECONOMICS [J EcoNoMICS {J ELEV. & ESCALATOR
[J ACTIVE SOLAR B SHADING £J DAYLIGHTING
B SRADING {J SYSTEM DESIGN FC (LUX) LEVELS
(J SYSTEM DESIGN [ EconoMICs 3 ARTIFICIAL LING.
[J ECONOMICS [J UNDERGROUND LOADS REDUCTION
{J UNDERGROUND B SLOPED GLAZING
LOADS B uasS
B 1ASS ,
INPUT DATA REQUIRED: Ry
. DOES NOT ~ MINIMUM RECOMMENDED POSSIBLE
ACCOMMODATE  INPUT INPLT IKPUT
PRE-DESIGN AND SITE ANALYSIS DATA
LOCATION = ASSOCIATED WEATHER DATA B £ 2]
BUILDING TYPE AND SCHEDULE [}
OCCUPANCY RATES [} @ 5]
BUILDING AREA 8 &) 0O
SPACE TEMPERATURES £ 0 8 @
LOCAL ENERGY COSTS B 0 8 (W}
GENERIC BUILDING SHAPE DUE TO SITE RESTRICTIONS ] .8 £l
LOCAL CODE REQUIREMENTS (VENTIL., INSUL., ETC.) 0 [®]
LIGHTING REQUIREMENTS 8] [wi} W}
SCHEMATIC DESIGN DATA
BUILDING SURFACE AREAS 8
GLAZING AREAS & ORIENTATIONS E E []
ZONING
ROOM SHAPES £ 0
OPERATING SCHEDULES & PROFILES (W] )
ARCHITECTURAL DESIGN DEVELOPMENT DATA
BUILDING MATERIALS & ASSOCIATED DATA (R, a, €, ETC.) 0 B ]
BUILDING MASS DATA E D L 0
SHADING CrEFFICIENTS & DAYLIGHT TRANSMISSION 0 W] [
INTERIOR SURFACE DATA (@] ™) 8

ENGINEERING DESIGK DEVELOPMENT DATA

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

BEOOBEB
0oonooc
sislaninin]
[#]8ii = nle]
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BOLAR RED

Y

TEMPERATURE DATA: B HOURLY TAPE

[0 ANNUAL DEGREE DAYS
SOLAR DATA: B BOURLY TAPE
SOLAR ORIENS. CALC: @ ANY ORIEN.

{J SLOPED FACING SOUTH
DAYLIGHT CALC: {3 HOUR«BY-HOUR

{J ANNUAL AVERAGE

SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

{3 TYPICAL DAY  [J MONTHLY DATA

{J TYPICAL DAY PROFILE 1 MONTHLY

INCL. SLOPED [J ANY VERT. & HORIZ.

{8 SURFACE REFLECTANCE

{1 TYPICAL CLEAR & CLOUDY DAY/MONTH
) OTHER -

CALCULATION PROCEDURES:

[J MONTHLY PEAK DEMAND

D OTHER

[J ANNUAL PEAK DEMAND
{J OTHER

[J ANNUAL DATA
€3 AVE. MONTHLY MIN. AND MAX. [J AVE. MONTHLY TEMP.

] HMONTHLY DEGREE DAYS

[0 palrLy

AVE. DAILY & TOTAL

[J HORIZ. & 4 CARDINAL DIREC.

{3 TYPICAL DAY/MONTH

LANGUAGE:  [B FORTRAN  [J BASIC  [J MACHINE Lancuact 6 omuer RATFOR [ grarus, cHarts & siMpLe calc.
USER TYPE: B INTERACTIVE Bl INTERACTIVE GRAPHIC [J PREPARE FILE [ HAND CALCULATION
UNITS OF CALCULATION: B SI UNITS TJ ENGLISH J BoTH
CHECK ALL APPROPRIATE BOXES:
HEAT TRANSFER: @ FINITE DIFFERENCE ) RESPONSE FACTOR ) STEADY STATE
SOLAR COMP. CALCULATED: B DIFFUSE/DIRECT/RE-RADIATED  [J DIFFUSE/DIRECT 0 ToTAL
INTEGRATION: {J SIMPLE EULER O pLICIT # OTHER
SHADING: L ANY SOLAR OBSTRUCTION £ OVERMANG ONLY fJ N0 SHADING
MOVABLE SHADING: 5] DAILY & SEASONAL SWITCHING ] SEASONAL SWITCHING NOT CALCULATED
MASS EFFECT IS CALCULATED: TRANSIENT HEAT FLOW ) TIME CONSTANT FACTORS [J ASSUME NO MASS AFFECT
ROOM TEMP. BASED ON: SURFACE & AIR ] AIR ONLY ] KOT CALCULATED
INSIDE TEMPERATURE: B INPUT SCHEDULE BY USER 3 FIXED BY TOOL {1 VARIZD BY TOOL
U-VALUES: [ CHANGE W/WIND SPEED [J REMAIN CONSTANT B3 MOVABLE INSULATION
INFILTRATION: [1 AIR CHANGE PER HOUR {8 CRACK METHOD VARIES W/WIKD SPEED
INTERNAL LOADS INCLUDE: {3 SENSIBLE & LATENT SEPARATE  [J SENS. & LAT. TOTAL [ SENSIBLE OKLY
VENTILATION: § SENSIBLE [3 LATENT L} VARIES BY SCHEDULE
' OR COMMAND
DAYLIGHT COEFFICIENTS: {3 SKY, REFL. & DIRECT [J SKY & REFL. ) sky oNLY
Z0NES PER RUN: 0> 25 0o - 25 [ oNLy
SYSTEM MODELING: # SYSTEM EFFIC. INPUT (3 SYSTEM OPTIMIZING COMPONENT SENSITIVITY
ECONOMIC ANALYSIS: ‘[1 ANNUAL €OST {J SIMPLE PAYBACK ) LIFE CYCLE COSTING
OUTPUT:
LOAD DETERMINANTS: [} COMPONENT & ZoNE [J BUILDING
LOADS OUTPUT BY: {4 HOUR B DAY § HONTH B SEASON 8 YEaR
TEMPERATURES : 8 AIR £ SURFACE 8 GRAPHIC PLOT
FUEL USE BY: {J MONTHLY CONSUMPTION [J ANNUAL CONSUMPTION [J SYSTEM COMPONENTS

{3 ENERGY SYSTEMS
[3J TOTAL BUILDING ONLY
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COMMENTS:

Finite difference integration method: Crank-Nicolson.

The choice of output period is under control of the user.
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SURVEY FORM FOR
ENERGY DESIGN TOOLS
& ANALYSIS MODELS

ON

FOR DESIGN TOOLS REQUIRING A MAIN FRAME COMPUTER

DEC 10, DEC 20,

HARDWARE: HP3000, Honeywell
= . 6060, SEL, Burroughs
COMPUTER TYPE: 0 1M £ cnc UNIVAC ® orser VAX780, PRIMESS50, ,
UNIVAC11H8

CORE REQUIRED: 3 > soK 8 100 - 500 K 0 28 = 100 K <25 K
SUPPORT: B USER'S GUIDE [J DATA MANUAL {3 OTHER
EQULPMENT: B CcRT [3 PRINTER [ TEXTRONIX OTHER
ASSUMING PURCHASE OF SOFTWARE FOR USE ON PRESENT TIME-SHARING:
FIRST COST:

IN-OFFICE EQUIPHENT: cxr £ 3000 PRINTER

SOFTWARE PURCRASE: CARD DECK rape £ 1000 LISTING

SUPPORT INFORMATION: USER'S GUIDE Free DATA HMANUAL OTHER

TIME 7O INPUT AND DEBUG: MAN~DAYS MAN-HOURS See comments

RUN COST/TIME:

IKPUT SET-UP TIME: MAN-DAYS 2 MAN-HOURS
TYPICAL* RUN TIME: 01> 1 HR. {160 M- 30H B 30M- 10U £ <10H
TYPICAL® CPU TIME: {3 > 1000 SEC. @ 100 ~ 1000 SEC. [ S - 100 SEC. <5 SEC.

#FOR THIS FORM, ASSUME “"TYPICAL™ TO BE A SINGLE~ZONED 100 SQUARE WETER RESIDENCE WITH ALL OUTPUTS CHECKED (/) I
SECTION 2.

ASSUMING USE OF SOFTWARE ON PUBLIC TIME=-SHARING NETWORKS:

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

o /
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SEC?E@N/

COMMENTS:

Cost of source code: £ 1000 for Educationel or Research Application

£ 10000 for commercial Application
Time to input and debug:
For machine identical to one on which code already implemented 10 daysd
For machine similar to one on which code already implemented 30 days.
For new machine with no existing graphics f;cilities 120 days.

Run costtime:
Single-user machine 7 month heating season assumed.




APPENDIX 2.

IEA Solar Heating and Cooling Programme, Task VIII

Subtask B Reprensentatives

BELGIUM Prof. A. De Herde
Unite' d'Architecture -~ Fac. Sciences Appl.
Place du Levant
B -~ 1348 Louvain = la - Nueve

CANADA Mr. S. Barakat
Division of Building Research
Thermal Performance Section
National Research Council
Ottawa, Ontario K1A OR6

DENMARK Mr. O. Jgrgensen
Thermal Insulation Lab.
Technical University of Denmark
Building 118
DK - 2800 Lyngby

GERMANY Prof. Dr. Karl Gertis
University of Essen
P.O. Box 6843
D - 4300 Essen 1

ITALY Mr. F. Butera
Instituto Di Fisica Tecnica
Facolta Di Ingegneria
Universita De Palermo
Viale Delle Scienze Palermo

NETHERLANDS Mr. B. Poel & P. Herulltomo
BOUWCENTRUM
Weena 700
Rotterdam

NEW ZEALAND Mr. M. Donn
Lecturer in Environmental Science
School of Architecture
Private Bag
Wellington



NORWAY Mr., Terje Wolleng
Norweigian Building Research Institute
P.O. Box 322, Blindern
N - Oslo 3

SPATIN Mr. E. Mezquida
INTA
Torrejon de Ardoz
Madrid

SWEDEN Mr. §. Sald
Dept. of Building Science
P.O0. Box 725
S - 220 07 Lund

SWITZERLAND Mr. C. Pilleux
Basler and Hofmann
Forchstr. 395
CH - 8029 Zurich

UNITED Mr. D. Bloomfield

KINGDOM Building Research Established
Department of the Environment
Garston, Hertfordshire

USA Mr. R. Judkoff
Solar Energy Research Institute
1617 Cole Boulevard
Golden, CO 80401
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