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PREFACE

INTRODUCTION TO THE INTERNATIONAL ENERGY AGENCY

BACKGROUND

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 Economlc Cooperation and Development (OEDC). Twenty-one
countries are presently members, with the Commission of the European Communities
also participating In the work of the 1EA under a special arrangement.

One element of the IEA's program 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 technologles which have
the potential of making significant contribution to global energy needs were
ldentified for collaborative efforts., The IEA Committee on Energy Research and
Development (CRD), comprising representatives 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 theilr respective technology areas.

SOLAR HEATING AND COOLING PROGRAM

Solar Heating and Cooling was one of the technologles selected for joint
activities. During 1976-77, specific projects were identified in key areas of
this field and a formal Implementing Agreement drawn up. The Agreement covers
the obligations and rights of the Participants and ocutlines the scope of each
project or "task" in annexes to the document. There are now eighteen
signatorlies to the Agreement:

Australia Federal Republic of Germany Norway

Austria Greece Spain

Belgium Italy Sweden

Canada Japan Switzerland
Denmark Netherlands United Kingdom
Commission of the New Zealand United States

European Communities
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The overall program is managed by an Executive Committee, while the management
of the individual tasks 1s the responsibility of Operating Agents. The tasks of
the IEA Solar Heating and Cooling Program, their respective Operating Agents,
and current status (ongoing or completed) are as follows:

Task I Investigation of the Performance of Solar Heating and Cooling Systems
- Technical University of Denmark (Completed).

Task I1 Coordination of Research and Development on Solar Heating and Cooling
- Solar Research Laboratory — Girin, Japan (Completed).

Task III Performance Testing of Solar Collectors — University College -
Cardiff, U.K. (Ongoing).

Task IV Development of an Insulation Handbook and Instrument Package - U.S. -
Department of Energy (Completed).

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

Task VI Performance of Solar Heating, Cooling, and Hot Water Systems Using
Evacuated Collectors — U.S. Department of Energy (Ongoing).

Task VII  Central Solar Heating Plants with Seasonal Storage - Swedish Council
for Building Research {Ongoing).

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

Task IX Solar Radiation and Pyranometry Studies — Canadian Atmospheric
Environment Service (Ongoing).

The participants ia Task VIII are involved in research to study the design
integration issues associated with using passive and hybrid solar and energy
congervation 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 builldings in the participants' countries. The results
will be an improved understanding of the design and performance of buildings
using active and passive solar and energy conservation techniques, the
Interaction of these techniques, and their effective combination in various
climatic regions and verification that passive and hybrid solar low-energy
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buildings can substantially reduce the building load and consumption of
non-renewable energy over that of conventional buildings while maintaining
acceptable levels of year-round comfort. The subtasks of this project are:

0

Technology Baseline Definition

A - Performance Measurements and Amnalysis

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. The United States serves as

Operating Agent for this Task.

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






EXECUTIVE SUMMARY

This document presents the results of a survey of deslign tools conducted as part
of Subtask C (Design Methods) of Task VIII of the LEA Solar Heating and Cooling
Program.

At the start of the task, the participants agreed that it would be useful to
identify and characterize the various design tools which existed for predicting
the energy performance of passive and hybrid solar low energy buildings. A
standard survey form was adopted, and Subtask C representatives from the member
countries collected and submitted information on the design tools in use in each
country. These responses were compiled into the present survey document.

The first draft of the survey, completed in November 1982, was originally
intended as an internal task report, but it was subsequently decided that the
material contained much information which could be of use to builders and
designers. Moreover, a significant number of new tools had been developed which
were not included in the first survey. Thus, it was decided to prepare an
expanded survey document and to publish and disseminate the results widely.

The purpose of the survey was to complle information on a wide range of design
tools which would assist design professionals in selecting the proper design
tools for their particular needs. The report categorizes these tools in such a
way as to facilitate the selection process.

The design tools identified in the survey are categorized according to the
following:

o Machine Type or Equipment Required
o Intended Application
o Input/OQutput Data

The tools were then arrayed in tables which provided further information on
these other important characteristics:

o Initial Cost
o Range of Energy Calculation Applications
o Intended User(s)
o Building Design Phase Applicability
o System Compatibility
"o Type and Number of Input Required
o Output Data Produced
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Once a preliminary selection of a suitable tool has been made, the reader can
refer to Appendix B where information on availability of each design tool is

provided. The designer can order the tool or contact the llsted address for
more details.

Some interesting observations about the state-of-the-art of desipgn tool
development can be drawn from the survey results:

° Many design tools surveyed appear to have had little or no credible
verification undertaken. This i3 a problem that Task VIII is attempting to
address through a design tool evaluation activity.

® The number of design tools has been proliferating: 1In 1982 only 164 design
tools were reported. When the survey was updated in 1984, the number
increased to 230,

° An increasing number of tools are being developed for use with
microcomputers.

° Until recently there were very few tools for calculating the performance of -
commercial buildings and those that existed required mainframe computers.

During the past two years, a number of microcomputer—-based design tools have
been developed for commercial buildings. Some of these design tools are
suitable for calculating the savings in lighting energy attributable to the
use of daylighting.

° Most of the design tools for active solar energy systems use either the
F-chart or the component-based simulation method. Most of the design tools
for passive solar energy systems use the Solar Load Ratio or the Thermal
Network Method.

° The survey has shown that the capabilities of microcomputer-based design
tools are increasing at a rapid rate. More and more powerful design tools
are being developed.

° When design tools are developed for simplicity and ease of use during the
design process, they are generally incapable of evaluating the more
sophisticated strategies that an energy—conscious designer is interested in
investigating. Consequently, the desire for accuracy in analyzing unusual
design features and the need for inexpensive, fast, and easy-to-use design
tools have been incompatible features thus far.
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° The portability of design tools was a serious issue in the 1982 survey.
‘However, the design tools developed during 1982-84 use CP/M and/or MS-DOS

operating system and are therefore more portable.

The design tool survey forms were completed by a number of different individuals
and some differences of interpretation may have arisen. It is, therefore,
recommended that the contact person for individual design tools be contacted for
the most accurate information. For some countries, the survey has not been

updated since November 1982.







I. INTRODUCTION

1.1 BACKGROUND

This survey of design tools was undertaken as part of Subtask C, Design Methods,
of IEA Task VIII, Passive and Hybrid Solar Low Energy Buildings. The goal of
Subtask C is to provide improved and appropriate interactive design tools and
methods for use by designers and bullders in the design decision-making process.
To develop improved and appropriate design tools, it i1s necessary to first
understand what tools are currently availlable and what their application and
characteristics are. The 1nsight provided by the survey, and the analysis
carried out using some of the tools in other subtasks, resulted in Task VIII
participants being able to identify the kind of design tools that are needed.

A standard survey form was designed (Appendix A) which was used by the Subtask C
representatives in 14 countries to gather the design tool information. The
completed design tool surveys were seant to the Subtask C leader, who compiled
the information into this Report.

The first series of survey forms were completed in 1982, and a draft Design Tool
Survey was prepared in November 1982. Additional design tools were surveyed in
1983-84 and the present updated Design Tool Survey prepared in February 1985.

1.2 PURPOSE OF THIS REPORT

The purpose of this report is (1) to inform designers and builders about the
availability of a wide variety of design tools for passive and hybrid solar
buildings, (2) to present key information on the characteristics of these tools,
and (3) to aid in the design tool selection process.

Although the information about design tools was originally collected as an
internal IEA Task VIII, Subtask C working document, it was decided by the Task
participants that the survey contained valuable information which could be of
considerable benefit to the building industry.

The response of the building industry to the 1982 Design Tool Survey results,
which were published in various solar conference proceedings, was very positive
and many requests were recelved for the complete report.
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In order to disseminate the information on the design tools to the largest group
of people, a decision was made to publish the Design Tool Survey as a formal IEA
technical report. It is hoped that this report will assist design professionals
in selecting the proper design tools for their particular needs. The report
also serves as a valuable historical reference for design tools developed prior
to February 1985,

1.3 STRUCTURE OF THE REPORT

Section II explains the survey methodology and discusses the major
characteristics of design tools which the survey was designed to elicit.

Section III presents the design tool categorization me thodology and discusses
the three sets of tables developed to present the information collected on the
design tools. A sample design tool selection process is also provided. This
section also contains the aforementioned table, on which all the surveyed tools
are arrayed with their characteristics and capabilities clearly indicated.

Another series of tables is presented in Section IV in which the design tools
have been tabulated by different classifications, giving a quantitative picture
of design tool development to date. 1In addition, the major findings of the
survey are contained in this section as well as an indication of information
which could not be obtained.

The Appendix includes a sample survey form and a listing of design tools by
country. This useful listing contains the name of the tool, a brief
description, date developed and ordering information.

The detailed questionnaires for each design tool are listed in a separate

document, Appendix 'C' to the Design Tool Survey, and is available for
interested readers (see “"Document Control Information" title page).

1.4 INTENDED AUDIENCE

The primary audience for the Design Tool Survey are those connected with the
building industry -~ architects, engineers, builders, technicians, contractors,
developers, manufacturers, ete. In addition, this report can be useful to
universities, research laboratories, government agencles, code enforcement
officlals, etc.
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II. SURVEY METHODOLOGY

2.1 SURVEY ORGANIZATION

The design tool survey was intended to produce information which would allow
building design profeséionals to select the appropriate desipgn tool for their
needs, based on one or more key criteria. The survey form was therefore
designed to obtain essential information on the design tool characteristics and
availability. A sample survey form is found in Appendix A.

The survey forms were sent to design tool developers/authors by the Subtask C

representatives in the participating countries. Some of the survey forms were
completed and/or checked by telephomne directly with the authors.

The information on the survey forms was then organized by Burt Hill Kosar
Rittelmann Associates (U.S.) which categorized the design tools and developed
the design tool selection procedure described in Section ITI.

Some of the information in the Design Tool Survey was not updated after 1982,

2.2 INFORMATION REQUIREMENTS

To determine the applicability or usefulness of various design tools for
building design professionals, information on a number of important
characteristics is required. Some of these are:

* Machine or Equipment Required

» Building Type Applicability

o Phase of Building Design for Which the Tool is Suitable
¢ Tnitial Cost

° Operating Costs

° Ease of Use

° Range of Building Energy Calculation Applications (Flexibility)
¢ Galculation Method Used

° Type and Number of Inputs Required

* Quality and Quantity of Qutput Produced

* Probable Effect on the Overall Project Cost

Each of the above criteria is discussed below.
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2.2.1 System or Machine Required

Each design tool utilizes one of four types of equipment for its operation:
mainframe computer, microcomputer, programmable calculator, or manual method.
It is important to be able to select the tool appropriate to the equipment the
user has available or prefers to use.

2.2.2 Building Type

It is impoftant to know whether a tool is applicable to a particular type of
building. Design tools tend to be suitable for either residential or small
commercial buildings or large commercial buildings, the former being
envelope-dominated and the latter being internal load-dominated buildings.

2.2.3 Phase of Building Design

A design tool may be applicable to one or more than one phase of the building
design process. These phases are Pre-Desipgn, Schematic, Design Development,
Post-Design Services, and Research. Design professionals have different
requirements during various phases of the building design and, therefore, need
to match the design tool to the design phase for effective building energy
performance estimation. During early design phases only a few details about the
building may be known so that applicability of a tool to a certain phase of
design is particularly important.

2.2.4 Initial Cost

The purchase price of the tool is the least part of the cost. The cost of the
learning time may be many times the purchase price. Ancillary costs for some
tools may not be obvious. For example, a microcomputer program which costs $250
may also require the purchase of the compiler of a new language which in itself
may cost more than $250. Also, the program may require two days of setup and
familiarization. Thus, $250 may escalate to a true cost of well over $1,000.
Some factors to be considered in looking at the cost of the design tools are:

° The purchase price of the tool.

° Cost of additional books, languages, and hardware.

° The time required by a novice user to be able to operate the tool.

°* The time required by an expert user to be able te use the tool.

° The time required by novice/expert to become proficient in the use of the
tool.




2.2.5 Operating Costs

Time and money are the critical concerns. Cash outlay for the operating costs
may be zero or several hundred dollars. The time aspect of use will, of course,
vary as experience is gained, and will also vary across the range of user
sophistication and prior experience. There are other aspects to user
involvement that affect time, and some of these issues are: ‘

° The time required for the single use of the tool. The time required for
subsequent uses of the tool (with the same problem). The influence of user
background on the time required for use.

° Typical dollar cost per use, and variability with the problem and the
environment.

° Maintenance costs.,

2.2.6 Eaée of Use

The ease of use of a particular tool may depend upon the user's background,
orientation, and personal preferences. Some aspects of a tool which will affect
a potential user's interest in a design tool are:

° Type of Design Tool:
= Graphic, tabular, computer, etc.
- Level of entry, design variable, or material characteristics.

°© Professional Background:
- Architect
-~ Engineer
- Builder
- Technician
- Researcher

° Transportability of Tool:
- Equipment required.

- Time to use,

2.2.7 Range of Energy Calculation Applications (Flexibility)

Current energy design tools cover such a wide range of applications that both
their generality and their focal points need to be explained. The limitations
of the tools need to be known, especially the applicability of design tools for
the following general categories:




° Applications for Energy Calculation:
— Heating:
Loads
HVAC Systems
Passive Solar
Active Solar
Underground Loads

- Cooling:
Loads
HVAC System
Passive Solar
Active Solar
Underground Loads

Lighting:
Loads
Daylight
Artificial Lighting

Domestic Hot Water (DHW):
Loads
Passive Solar

Active Solar

Miscellaneous:
Fans
Pumps
Miscellaneous Electrical
Number of Building Zones That Can Be Handled

- Economics

2.2.8 Calculation Method Used

Most tools are developed using algorithms which model certain physical
phenomena, for example: the dependence of convective heat transfer coefficient
on wind speed. The algorithm used describes this physical phenomenon (confirmed
by actual measurements). If the variation is extreme, the user should be made
aware of the limitations of the method used, or should be referred to the
technical literature if it applies. The user also must be informed about the
validation efforts or the lack thereof.




2.2.9 Type and Number of Inputs Required

The type and the number of inputs required has an important bearing on the use
of a particular tool. 8Some input details are not available until late in the
design process, and design tools which require these details, and cannot provide
default values, may net be very useful. There are mainframe computer programs
which may require a large number of inputs depending on the intended use in the
building design phase. In some cases, appropriate default values may be used.

To adequately evaluate some design strategies, many designers will know which
variables, as 2 minimum, must be considered. If a particular tool doesn't take
those variables as input, the designer will know it is inappropriate for the
particular evaluatiom.

2,2.10 Quality and Quantity of Output Produced

An important factor in determining usefulness of a design tool in a certain
phase of the design is the quality and quantity of output produced. Some tools
may give yearly output while others will give monthly output; still others may
be able to show hourly results if necessary. Some design tools may have the
economic calculations built into them and are capable of generating report
quality output, while the others may give the results in the form of numbers and
symbols without the mention of units. Many tools may calculate only the loads
for equipment sizing and not the actual energy consumption for the building's
systems.







ITI. CATEGORIZATION OF DESIGN TOOLS

3.1 DESIGN TOOL CATEGORIZATION METHODOLOGY

The information collected in the Design Tool Survey forms was organized in
various ways imn order to simplify the design tool selection for the design
professionals. Each design tool reported in the survey was listed in three
tables which categorize tools (1) by equipment required (Tables 3.1 - 3.4);

(2) by intended energy calculation applications (Tables 3.5 and 3.6), and (3) by
faput/output data (Tables 3.7 and 3.8). Tables in categories 2 and 3 are
further subdivided by building type. This categorization 1s shown in

Figure 3.1

The categorization structure and the information contained in each table is
discussed In more detail in the following sub-sections.

3.1.1 Categorization by Equipment Type Required

_ The design tools were first categorized according to the machine required to use
the design tool. All tools were listed under one of four categories: mainframe
computer, microcomputer, programmable calculator, and manual methods. Four
different tables were developed according to machine type. The following common
headings, shown in Figures 3.2 through 3.5, were utilized in each of these
tables:

Q

Country of origin.
¢ Program code name.
o Date of latest version.

o Intended Users such as Architects, Engineers, Technicians, Research
Analyst, or Builders.

o Method of data entry and the units of calculation, such as interactive mode
of inputs or file preparations, English units or SI units of calculation.

o Application by Building Type. The building types have been defined as:
- Residential/Small Commercial {(R/SC)

In these bulldings, the envelope load is the significant portion of
the total building load for heating and cooling. Typically, small

- 11 -
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commercial buildings with few zones (commercial facilities with very
minor internal loads) and residences fall into this category. These
buildings are very climate—sensitive.

- Residential/Large Commercial (R/LC)

These buildings are characterized by the dominance of internal loads
(such as lights, appliances, people). The envelope load for these
buildings is a relatively small part of the building heating and
cooling requirements. Typically, large commercial buildings with a
large number of zones fall into this category. These buildings tend
"residential™
appears in this definition because it is possible to use the design

to be relatively insensitive to climate. The word
tools for both large commercial buildings and single zone residential
calculations. It may not, however, be a cost effective method for

residential energy calculations.

° Availability ~ The information under this heading differs according to
machine type:

- Mainframe Computers:

System compatability (such as the computer system required, IBM, VAX,
etc.).

Time-sharing network (Is the program available for use on timesharing
networks?).

Software purchase price in U.S. currency.
Availability of user's manual.

- Microcomputers

System compatability (the microcomputer or the operatlng system for
which the design tool was developed).

Random Access Memory (RAM) required to use the design tool.

Peripherals (such as printers, plotters, etc.). The symbol "P" is used
if a printer is required; "PL" is used if a plotter is required; and
"OP" is used if the use of a printer is optional.

Software purchase price in U.S. currency.

Availability of user's manual.
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- Programmable Calculators

System compatability (the type of programmable calculator such as
TI~59, HP-41, etc.).

Printer requirements, given as "required” or "optional”.
Sof tware purchase price in U.S. currency.

Availability of user's manual.

- Manual Methods

Type of design tool - graphic, tabular, or both.

Software purchase price in U.S. currency.
The actual completed tables for the categorization by equipment type required
are found on pp. , , , and . A filled-in circle in these tables
indicates that a tool is suitable for a particular application or denotes a

positive answer.

3.1.2 Categorization by Intended Application

The design tools were further categorized by grouping according to their
intended building energy calculation application. In this categorizationm, the
design tools for Residential/Small Commercial buildings (R/SC) are combined.
Design tools for Residential/Large Commercial buildings (R/LC) are also
combined. The type of information listed in this‘categorization method is shown
in Figure 3.6.

In this categorization, the following information is given:

e Country of origin.

o Program code name.

o Key words - this identifies whether the design tool is Intended for
mainframe computers (MF), microcomputer (MC), programmable calculators
(PC), or manual methods (MN).

o Phase of building design for which the tool is suitable (pre-design,

schematic design, design development, post—design services, and research
are listed).




Applications

-17 -

{inlgcnat
Losds Dommnate)
. R/LC

Rasidential/

Losds Dommnale)
R/SC

Smafl Commercial | Large Commercial

{(Enveiope

Residential/

Major
Algorithm

Number Of Bidy
Zones Per Run

Applicatons

£ copumiy,

My

J2IBRIST § 01BAHY
(21433 Dby
83w g

L0

DHW

1B13g Bty
NG BASSEY
SLETY

L gjhtwng

Fl@A87 (XM)Dd
Sugb ey

13427 [(XAND4
GunuBaieq

SORZY

Cookbog

SSEW

aunodasun,
buceas

JBIDE 34Ty

1B0g ansSRy
Sw3ELG DAL
S3MTa0wa ) aseog
k-1 20

LECFTE ]

SSR

BUnoMiapUN
SuDeug

1BI105 24ndY

IBIGE Inssey
SWashg Sy an
SaINRIF0wD | FIEAG
$DECT

Design Phase

usIRASIy

ubi§ag 15cg
LIWBMF AR ubiog
ub 30 JBwouss

(L. T T PET]

Keyword

Program
Code Name

Country

FIGURE 3.6 - SECOND STAGE OF DESIGN TOOL CATEGORIZATION BY THE APPLICATIONS

FOR BUILDING ENERGY CALCULATIONS




- 18 -

o Applications of the design tool for building energy calculation. The
following general calculation categories are given:

- Calculations for Heating. Includes load determination, space
temperature, HVAC systems, passive solar energy systems, active solar
energy systems, shading calculations, and the effects of mass.

- C(Calculations for Cooling. Includes load determination, space
temperatures, HVAC systems, passive solar energy systems, active solar
energy systems, shading calculations, underground loads calculationms,
and the effects of mass.

- Lighting Calculations. Includes lighting load detérmination,
daylighting calculations, including footcandles (lux) levels of
artifieial lighting requirements.

- Domestic/Service Hot Water. Includes the load determinatiom, passive
solar energy systems for hot water heating (such as "breadbox water”
heaters), active solar energy systenms.

- Miscellaneous Energy Calculations. Includes energy for fans, pumps,
blowers, electrical appliance, elevators and escalators, etc.

~ Tconomic Analysis.

- Number of Building Zones Per Run. This information gives the number of
zones that can be handled per run/calculation of the design tool.
Typically, the design tools that calculate ten or fewer zones are
classified as R/SC, This criterion of classification was used if the
design tool developer did not specifically recommend the use of the
design tool for either R/SC or R/LC.

o Algorithm Used. This gives the major calculation method used by the design
tool. This information is approximate because one design tool may use
several different algorithms.

The tables for the categorization by intended application are found on pp. 65
and 85. A darkened circle indicates positive capability or applicability of the
design tool.

3.1.3 Categorization by Input/Output Data

The third method of the design tool categorization is by the Input/Output data,
that is, the input required and the output produced. 1In this categorization,
the design tools for Residential/Small Commercial buildings (R/SC) are combined
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together. Similarly, the design tools for Residential/Large Commercial (R/LC)
are combined. The type of information listed in this stage of categorization is
shown in Figure 3.7.

The completed tables for categorization by input/output data are found from
pp. 93 to 119. The symbols utilized in the tables have the following meaning:

@ - Darkened circle means required/given information.

O - Hollow circle means that the design tool does not accommodate this
information.

Blank - A blank spacé denotes that Iinformatlon was not provided.
This categorization provides the following information:

¢ Country of origin.

o Program code name,

° Key words - MF, MC, PC, MN, denoting the machine type required by the
design tool,

° Input data ~ Indication is provided regarding the inputs required at
various phases of bulldings design process, The weather data requirements
are also provided., The inputs that may be consldered during the phases of
building design are:

- Pre-Design

Building location (city)

Building type and schedule

Occupancy rates

Building £loor area

Space temperatures

Local energy costs

Building shape and orientation

Lighting requirements

Code requirements (such as National Fire Protection Code, National
Electrical Code, Basic Building Code, Basic Plumbing Code, etc.)
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- Schematic Design

Envelope surface areas
Glazing area and orientation
Zoning of the building

Room shapes

Building operating schedule

- Design Development

' Building material characteristics
Shading coefficient and daylighting transmission
Interior surface data

~ Engineering Design Development

Mechanical systems
Mechanical controls
Electrical systems
Electrical controls
Lighting system
Lighting controls

Weather Data — Information on temperature and solar radiation is
required for effective design. The table indicates what kind of ambient
temperature information a tool utilizes - hourly tape, typical day,
monthly average, annual average, monthly degree days, annual degree
days, average monthly maximum and minimum. The required type of solar
radiation information, such as hourly tape, typical daily profile,
monthly average daily total, is provided.

° Qutput data — The type of output which the design tool can provide is
indicated. The categories of outputs are as follows:

- Load determination (for the building energy calculations)
Components

Zone
Building
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- Load output (the frequency at which the building energy requirements are
calculated)

Hour
Day
Month
Season
Year

- Temperatures (building temperatures which are used for the energy
calculation)

Air temperature
Surface temperature
Graphic plot of temperature

-~ Fuel use (the energy use in the form of fuel supply)

Monthly consumption
Annual consumption
Monthly peak demand
Annual peak demand
System components
Hourly profile
Energy systems
Total building only

3.2 DESIGN TOOLS SELECTION METHODOLOGY

A method of using the information in the design tool categorization tables for
design tool selection is shown in Figure 3.8, This supposes that a design tool
is required for use on a mainframe computer, for large commercial buildings
(R/LC), has certain inputs and outputs, and handles heatiné and cooling energy
calculations. The procedure to be followed starts at point "A", the table for
"mainframe". In this table, in colum "B", all the design tools which are
suitable for R/LC applications are indicated. An appropriate design tool can
then be selected and more information about it determined from Appendiz B.

In the next step, the table for R/LC and categorization by energy calculation
application can be used to determine energy calculation capabilities. In this
table, at point "C", the key word denotes (MF) - mainframe computer. Again, the
Appendix can be referenced for more information on promising design tool(s).
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Similarly, the categorization table for Input/Output Data and R/LC can be
examined for a particular design tool(s). The procedure can be started at any
point in Figure 3.8. With this categorization procedure, a design tool can be
selected on the basis of any number of requirements and the likelihood of
identifying desirable and appropriate tools is very high.

3.3 DETATLED LISTING OF DESIGN TOOL CATEGORIZATION

The following tables list various categories of design tools in this organiza-
tion methodology described above.

Table 3.1 Design Tool Categorization by the equipment type required
Mainframe Computers (MF)

Table 3.2 Design Tool Categorization by the equipment type required
Microcomputer (MC)

Table 3.3 Design Tool Categorization by the equipment type required
Programmable Calculators (PC)

Table 3.4 Design Tool Categorization by the equipment type required - Manual
Methods (MN)

Table 3.5 Categorization of Design Tools by Intended Application for
Residential /Small Commercial Buildings (R/SC)

Table 3.6 Categorization of Design Tools by Intended Application for
Residential/Large Commercial Buildings (R/LC)

Table 3.7 Design Tool Categorization by Input/Output Data for
' Residential /Small Commercial Buildings (R/SC)

Table 3.8 Design Tool Categorization by Input/Output Data for
Residential /Large Commercial Buildings (R/LC)




TABLE 3.1 DESIGN TOOL CATEGORIZATION BY EQUIPMENT TYPE
REQUIRED: MAINFRAME COMPUTERS (MF)
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TABLE 3.2 DESIGN TOOL CATEGORIZATION BY MAJOR EQUIPMENT:
MICROCOMPUTERS (MC)
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TABLE 3.3 DESIGN TOOL CATEGORIZATION BY MAJOR EQUIPMENT:
PROGRAMMABLE CALCULATORS (PC)
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TABLE 3.4 DESIGN TOOL CATEGORIZATION BY MAJOR EQUIPMENT:
MANUAL METHOD (MN).
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