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ABSTRACT 

Huch software has been developed for analysing the thermal performance 
of buildings, and additional complexity is being added all the time. 
The simulation of the building is being linked not only to HVAC 
systems, but also to increasingly complex models of air flow, lighting 
and visualisation. The software available is beginning to approach the 
complexity that is present in the real world and the likelihood of 
software being used improperly, either due to misunderstandings or due 
to unwise approximations or errors, is increasing rapidly. This problem 
can be addressed partially by the design of much better human computer 
interfaces and by a greater level of integration of analysis tools 
which share common central databases. In addition, it becomes 
increasingly necessary to explain and document the basis of the 
algorithms that are being incorporated into the software. No practical 
building's performance can be modelled exactly, either with the current 
level of modelling, or with any conceivable developments in the future; 
this is because: 

(i) Some of the physical processes such as turbulence, are not 
completely understood 

(ii) the building, its surroundings, its internal contents and 
occupant controlled features can not be known in advance, and 

(iii) some aspects of the building's description can never be known 
exactly. 

It follows therefore that both the program developer and the user of 
the program are forced c·o accept compromises and make judge111ents about 
the level of accuracy required in building performance analysis vork. 
It is argued that further development of building simulation software 
of ever increasing complexity should only be undertaken within the 
framework of a sound basic understanding of these essential 
constraints. No such framework has been developed to date. 

This paper describes the approach being adopted to address the--a1!P~ 
issues in an International Energy Agency collaborative project -
Calculation of Energy and Environmental Performance of Buildings (IEA 
Annex 21 of the Buildings & Community Systems Implementing Agreement). 
A description is given of a recent development to allow the systematic 
documentation of the theoretical basis of building analysis software 
using a prototype expert system - the MIS. An important feature of this 
system is the ability it provides for the investigation of assumptions 
embodied in common algorithms and programs on a consistent and rational 
bash. 
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The vork in developing and using this system has highlighted the need 
for a much greater level of agreement betveen researchers and program 
developers on the definition of many terms in co111111on parlance in this field. 
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Methods for calculating the energy and environmental performance of 
buildings have been in existence for a considerable time and a great 
deal of research and development ltu taken place. Increasingly co•plex 
softvare packages (Pll~) have been developed and used within the 
~esearch community. They are nov finding their vay in to the 
conscruccion industry and are beginning to be used to address real 
vocld problems. Initiatives from local authorities and from the UK 
overnmenc and the European Community (1,2) are encouraging their use 

!>oth for design and r~trofi t applications. As the user base becomes . 
~ider, it i s inevitable that the average level of user expertise and 
understanding of building physics and simulation techniques becomes 
over. There is therefore an increasing chance that a program vill be 

used improperly or outside the range of applicability dictated by the 
assumptions and approxillllltions within the program. Options are often 
;i rovided 11ithin a single program to allow the user a choice betve9Jl 
different HODBLs, each having differing levels of modelling detail. 
This further complicates the task of the non-expert use.r. It i s against 
this background that organisations like the European Com11unity (31 and 
the International Energy Agency (4,5) organised 11orkshops to discuss 
the state of the art 11ithin this field and co plan future main 
cequiremenu. The vie11s of the experts attending these three separate 
vorkshops shoved a surprisingly high level of unanimity as to the 111&in 
needs i n this field. Three important new projects have been initiated 
since the 11orkshops: 

(i) IEA Annex Zl (Building & Community Systems Programme) 
(ii) IEA Task 12 (Solar Beating & Cooling Programme) 
(iii.) CEC JOULE/COHBINE Project 

(i) and (ii) s"hare many objectives 11hile (iii), starting 1990, 11ill 
concentrate on developing co111111on data structures to allov the 
integration of different programs to aid in building design, 
commissioning, operation and retrofit (6]. This paper describe~ the 
objectives and some of the ongoing 11ork of IEA Annex Zl (part of which 
i s conducted j ointly vith IEA Task 12). The overall theme of this paper 
is the need for, and the techniques being developed to aid in, the 
documentation of various aspects of modelling which 1111 be of use in 
all of the three projects (1)-(iii). 

Page 3 

227 



IRA Annex 21 - CALCULATION OF ENERGY Iii ENVIRONHBln"AL PERFORMANCE OP 
BUILDINGS 

This project started in October 1989 and is due to be completed by 
October 1992; 8 countries are participating fully with other countries 
having Observer status. 

The objectives of the Annex are: 

(i) to develop quality assurance procedures for calculating the 
energy and environmental performance of buildings by providing 
guidance on: 

program and modelling assumptions 
appropriate use of programs for a range of applications 
evaluation of programs 

(ii) to establish requirements and market needs in building and 
environmental services design 

(iii) to propose policy and strategic direction for the development of 
calculation procedures 

(iv) to propose means to effect technology transfer of calculation 
procedures into the building and environmental services design 
profession. 

Reasons fo.r using performance calculation methods 

The potential advantages of using programs include the following: 

saving time 
exploring more options prior to building than would be possible 
with manual methods 
assessing building performance under a variety of different types 
of use and climatic conditions 
investigating performance and comfort using novel materials, 
designs, equipment etc. 
exploring interactions between, and dynamics of , building fabric, 
plant and control systems 
assessing .stability of plant/control systems 
increasing flexibility in Building Controls/Regulations 
setting energy targets and providing checks as part of building 
operating and maintenance procedures 
enhancing understanding - through training, in the design 
practice, in maintenance of plant. 
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ObStacles preventiDC widespread use of performance calculation .. tbods 

[Jespite these advantages, there are some serious obstacles to the use 
ot prediction programs; these include: 

( i) a clear statement of the assumptions and simplifications made in 
the program is seldom available 

(lil ~ell-documented, reliable data are hard to find 

(Iii) guidance on hov to translate a real building description into the 
simplified form required by the program is almost totally lacking 

(iv) 

(v) 

(vi) 

rules for the selection of climatic, occupancy and other user 
data are needed 

guidance is needed on the choice of performance parameters to be 
output from the program and their interpretation for particular 
applications 

much improved user interfaces are needed; these should be matched 
to the type of program user and have facilities to help trap 
errors 

(vii) reliable and accepted methods for jud1ing the adequacy and 
accuracy of programs are needed if issues such as professional 
liability are to be satisfactorily addressed. 

~nnex 21 is addressing these obstacles; it is divided into four 
subtasks, each of which will be discussed briefly below. One nsajor 
theme running through the Annex is the need to improve quality 
assurance which in turn implies the need to be able to describe aspects 
of modelling in a simple clear fashion i.e. these aspects must be 
documented. 

You must be able to define in order to understand; to understand in 
order to be able to assess; to assess in order to be able to i•prove. 

Accordingly, in this paper .the major emphasis is laid on the 
documentation issues and tasks in Annex 21. 
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Subtask A - Documentation of Existing Methods 

The objectives of Subtask A are to: 

- produce documentation of existing programs and models 
- develop standard methodology for documenting programs and models 
- document explicit information on techniques used, assumptions, 

approximations 111ade and definitions of input and output parameters 
- document guidance on the range of applicability 

This subtask is led by the Universite de ~iege; they are concentrating 
on the documentation of existing models, making use of a proforma which 
has been under development in France and Belgium for some time (7]. 

BRE has been working together with Tsinghua University, Beijing to 
·develop a pro to type 'expert system' to aid 11i th the investigation of 
documentation issues. This 'Management of Information System' (MIS) is 
being used to facilitate the collection and analysis of information 
relating to modelling the environmental performance of buildings. It 
could be used for the documentation of program assumptions, for 
documenting the Yay in 11hich a program is used for addressing a 
particular problem ('Application•r or for documenting input/output data 
requirements etc. So far most thought has gone into its use for 
documenting programs. This 11ork is described in more detail belov. 

Subtask B - Appropriate use of prograas 

The objectives of subtask B are to provide: 

guidance on how to select an appropriate program and data for a 
specific application 

- guidance on ho11 to apply these to specific applications. 

This subtask is led by the University of Newcastle, UK. The main 
outputs of the subtask will be a series of guides illustrating the 
proper use of an ideal program, and ~ill include Case Studies to help 
quantify the importance of different assumptions and levels of 
modelling detail. 

In order to develop this guidance it is first necessary to establish 
and document the procedures that are currently used. A draft proforma 
has been devised by the University of Newcastle, paying attention to 
structuring the i nformation in a l ogical way. The p.roforma has been 
divided into l ogically separate sections and it i s hoped that the 
contents of many of these sections 11ill prove to be common co the 
Performance Assessment Methods adopted for different Applications. If 
this proves true, it should be ?Ossible to describe he procedure 
adopted in a very compact 11ay and thus to encourage a much greater 
level of understanding and consistency between separate practitioners. 
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Subtask C - Evaluation procedures & Case Studies 

The objectives of subtask C are to: 

_ produce and document a methodology for evaluating programs 
_ produce Case Studies or Reference Cases 
_ propose a program-independent standard description of building and 

operating conditions. 

This subtask is being conducted jointly by Annex 21 and the IEA Solar 
Task 12; it is being led by the Solar Energy Research Institute. 
Previ ous 11ork in the USA (8), UK (91 and tbe Buropea.n Co-unity (10) has 
investigated the various techniques available for evaluating performance 
assessment rnethods. IBA 21 is currently reviewing this vork and the 
opportun ities offered by Analytical tests a.nd Empirical validation. An 
earl ier IEA project, IEA Task 8 developed a technique of inter-program 
compari sons to generate target ranges vithin vhich the outputs from a 
program under test should lie (lll. This technique vill be applied vithin 
I EA 21 to extend the existing set of tests for residential buildings and to 
develop a nev set for co11111ercial buildings . 

Subtask D - Design Support Knvironmmit 

The objective of subtask D is to carry out a feasibility study into the 
construction of a Design Support Environment to encourage the use of 
appropriate building performance evaluation tools as part of the design 
activity. 

Several projects related to this objective are undervay or already planned 
Yithin the rnember countries of the IEA. Subtask D vill initially collect 
together information on these projects and make reco111111endations on hov to 
best achieve the co111111on objectives of these countries. 
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KANAGBHENT OP INFORMATION SYSTEM (HIS) 

The most important point to grasp about the HIS is that it is i ntended to 
allov documentation of an object in such a •Jay that there are no ambiguitie.s 
- the terms used must have unique meanings so that the i nformation can be 
scored, and subsequently analysed, by computer. One •Jay to ensui:e this is to 
produce the documentation using a computer i n the first place. Additionally, 
to ensure consistency betveen i nformat ion provided by different documenters, 
the decision vas made that it be provided in the form of choices made 
betveen a finite set of possibilities, rather than in a free format as l s 
convent ional. 

The information is structured by the use of libraries, groups and links 
vhich influence the storage and processing pi:ocesses. Facilities Document, 
Edit Group and Edit Tree Structure are provided for collection of 
infoi:mation and procedui:es for automatic analysis of infoi:mation stored 
vithin the HIS are also provided. 

The MIS has been implemented on a !'C 386 machine using Turbo Prolog. The 
terms used have been defined i n accoi:dance vith a glossary that is being 
pi:epared vithin IEA Annex 17 and 21, and the UK Industry/Research Club BEPAC 
(Building Environmental Perfoi:mance Analysis Club(12]). It i s very impoi: tant 
that strict definitions of terms are adhered to if the information is to be 
suitable for analysis by computer. Users of the HIS are required to add nev 
definitions •,.rhere necessary via a "help" facili cy . These defini tion.s can 
then be used to improve the draft IEA glossary. 

Menus, Trees, groups, links aDd libraries 

The HIS user chooses from a "menu" of options corresponding to the 
description of some modelling features. The menu "term" vhich applies is 
either chosen by "111arking" the option, or a nev teriii""Cin be added to the 
menu. 

Tvo sorts of menu can be used - "multichoice" or "free format". 
A multichoice menu is to be preferred to a free format one as this allovs a 
very clean vay of unambiguously describing information in a 
computer-readable format. 

Consider the following free format example menu: 

Value of internal surface coefficient: 

The user can input ansvers (i.e. menu terms) in any format; 
ansvers such as: 

a) 0.12 miK/11, or 
b) 0.3 British units, or 
c) It's 0.120 for vertical valls, but 0.14 for floors/ceilings ..... . . 

Fig. 1 

could then be given. 
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~enu question has been very badly designed and the resulting responses 
nus 'ff' l l b t vould be very d1 icu t to ana yse y compu er . 

An ~lternacive, and better, approach vould be to split this into several 
.. nus ~nd use multi-choice forms - e.g. these menus might include the 
!olloving : 

~{C. 

Al Hodelling of internal surface coefficient 

(ll radiation and convection treated by use of a combined coefficient 
(~I " are tre21ted separately 

A~ Hodelli ng of combi ned r adi ative/ convective int . surf. coeff, 

(l l constant value 
(11 value is dependent on temperature, time etc. 

AJ Hodelling of constant combi ned r/c 'in t . sur f.coeff. 

[l] same value used for walls, floors & ceilings/roofs 
[21 different values used for walls, floors & ceilings/roofs 

A4 Value of constant combined r/c floor int. sur f. coeff. 

Ill 0.14 m2 K/!/ 
12 1 l/(a + bT) m2K/!/ 

Fig. 2 

'Jhen the menu defines actual values used for something that is of a 
continuous, rather than a discrete nature, a ruultichoice menu can still be 
used by offering a choice between ranges of values e.g.: 

Value of combined internal surface coefficient 

[ l] 0 
[21 0-0.099 
[3] 0.1-0.199 
(41 0.2 or greater 

Fig. 3 

Subsidiary free-format menus could be linked to these terms if the exact 
value ~as very important. 

'Links' also need to be specified e.g. betveen AZ and Al[ll, A3 and A2(11, 
A4 and A3(2] so that the MIS user, has to supply a minimum of information, 
i . e. the menus displayed to the documenter vill be logically dependent on 
the user's previous responses. The set of 'menus' and the logical 'links' 
betveen menus form a~ structure (see Fig. 4). 
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Fig. 4 

A collection of such responses can be stored in a 'library' (e.g. ~ALL, 
ZONE, HODEL, APPLICATION). 

A fev key rules should be folloved vhen designing a menu structure: 

Every option vi thin a menu must be a possible response. 

The text of each menu term should be as full as possible so that its 
meaning is clear even vhen it appears separately from its menu title. 

Each menu term should contain a single, clearly expressed statement -
any special terms should be defined in Belp files. 

The title of each menu should be phrased as a statement, not a question. 

The multichoice menus should be designed so that, as far as possible, 
only one term vill apply to any object to be documented. 
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e.g. avoid: 

(A) Type of wall that can be modelled 

(1) Single layer wall 
(2) multi-layer wall 
(J) wall vith air gap 
( 4) wall with phase change material 
(5) 

Fig. 5 

Instead, split this into separate menus: 

(Bl) Treatment of multi-layer walls 

(1) only single walls can be modelled 
(2) multi-layer walls can be modelled 

(B2) Treatment of air gap 

(1) 
(2) 

( B3 ) Treatment of phase change walls 

(1) phase change valls are treated as normal walls 
(2) 

Fig. 6 

If the menu system is well-defined, the total tree will contain raany menus, 
for which the number of possible ansvers (or terms) will be small and easy 
to understand. In the docuaentation phase, such a system should lead to the 
expert modeller being presented with a small number of menus, each of vhich 
is very relevant to him. 

In order to ease the task of the expert modeller vho is going to provide 
information to the HIS, it vas found to be convenient to group and display 
the menus under logically connected t.itles. These titles can be chosen and 
positioned in a nested form using the "Bdit Group Structure" co1111&11d - e.g. 

~ALL 2 HODEL LIBRARY 

GENERAL INFORMATION 

(11 menu 
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PHYSICAL HODEL 

HEAT FLOV & STORAGE YITBIN FABRIC 

[SJ menu 

(61 menu 

HATHEHATICAL HODEL 

[10) menu 
[11) -menu 

NUMERICAL HODEL 

[50) menu 
[51] menu 

Pig. 7 

This "~oup structure" is intended to help the documentation process and 
should e useful later vhen analysing the information in the HIS libraries. 
It does not, hovever, affect the tree structure which is normally invisible 
to the expert modeller. The tree structure is defined by the links betveen 
menus - e.g. in the scheme above, menu (50] could be linked to a menu from 
any group (e.g. (5), (11), ... ) 

The group names can best be thought of as analogous to Chapter or Section 
titles in a book. Indeed, one of the main aims of the Subtask A HIS work is 
to devise such a Book - the Chapter and Section titles, together vith the 
structure of their contents, vill define a user manual for documenting 
program assumptions. A HELP file can be provided to contain textual 
information to act as an introduction to each group. 
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The Documentation Process 

A library must first be selected - this could be e.g. a UALL library, a 
library containing information about PLANT modelling, or one containing 
methods of assessing OVERHEATING. 

The documentor is requested to describe the program, model, application etc 
by 'marking' each option that applies in the current menu vhich is displayed 
on che screen. If none of the menu options applies then a nev term can be 
added, the nev term marked and the Help file edited to explain the nev term 
if necessary. 

I f the vhole menu (H) is inapplicable, the existing links (i.e. l ogical 
conditions vhich determined that the menu should be presented to the 
documen tor must be incorrect. The user can correct this, i.e. improve the 
system , by selecting 'Refuse to ansver' from the pop-up menu. A sequence of 
menus vill then be displayed (vorking back up tpe tree ~hich led to the 
current position) and the user requested to select a menu (FlO) vhich 
contains the reason vhy the menu If vas not applicable. Purther, a 
particular term vithin the menu should be marked e.g. menu H. In this vay, 
the lfIS allows information to be gathered from the modelling experts who use 
the system co document an object and, at the same time, 'learns' hov to 
improve the information collection process. 

Svolution of HIS structure 

Initially, vhen an HIS user creates a nev library no structure exists - at 
most there vill be one introductory menu. After the library has been used 
for some time to document several different objects a tree structure vill 
exist and the HIS user documenting a nev object vi thin this library vill be 
presented vith one of the menus created by previous users vho have 
documented similar objects. 

Rather than alloving the structure to evolve in this way, it is possible 
and, indeed, advisable to impose greater order by using the Edit Group 
Structure pop-up menu option directly after creating a nev library. This 
allovs the menus to be displayed on the scr111en or printer as belonging to 
user-defined, logically connected groups. Figure 7 shovs an example for a 
library of vall models. 

Nev menus can also be created, positioned and linked using this option. 
Thi s is t he quickest way to create a basically sound structure for a 
l ibrary. Adherence to the Rules explained in this note i s important, and it 
i s expected that this option will be used mainly by the more expert HIS 
user. The normal modelling expert who uses the system vill usually be 
working vith existing libraries vhere a basic structure has already been 
created. 

Another option exists for the expert HIS user - 'Edit tree'; chis allows 
links to be changed by direct editing, but should be used vith caution. 
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One purpose of the HIS is to document assumptions in programs. 
major ou·tputs 11ill be the development of a manual structure for 
programs. By concentrating on programs, rather than models, it 
principle possible to preserve information about the links that 
programs betveen the many models implemented. 

The IEA 21 working procedure is to: 

One of the 
future 
is in 
exist within 

· a) provide a basic, logically sound structure for component parts of 
programs, developed separately in "COMPONENT" libraries (e.g. 11ALl., 
ZONE, 11INDOV). 

b) use this to document actual programs (still using component libraries) 
- to test the basic structure and to add/improve it as more programs are 
documented. 

c) merge the libraries so as to form complete documentation of program 
assumptions. 

d) use this structure to define a user manual. 

There are certain important differences of principle between documenting 
progra111s rather than models. 11hen documenting programs, the menus, or 
questions to be ansvered by the documenter, should deal 11ith what the 
program as implemented actually assUllles e.g. including actual values of 
parameters that are encoded, or are provided as defaults. For programs 
11hich allov the user to select from several options (e.g. 11indovs modelled 
as a simple conductance.s or as a t ransparent zone surface) all options 
should be documen ced, thus le.ading to several te.rms being marked in a single 
menu. llhen documenting models, the actual values may be of less im'\)ortance 
as the same basic model can be used 11ith different values. In some cases, a 
simple change in value can cllange the physical model substantially (e.g. 
value of surface coefficient). Par both cases it is useful to describe any 
limitations on values (max, min) 

At this stage in the work, 11e are seeking 11ays to make the objects involved 
in the environmental modelling of buildings understandable by computer i.e. 
to develop a database. After this database has been developed different 
analyses can be performed depending on the purpose for 11hich it is to be 
used. 
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The HIS could be used to deal with several purposes additional to the main 
one described above i.e. designing a program user manual structure. For 
example: 

i) 
ii) 

iii) 
i v) 
v ) 
vi) 
vii) 
viii) 

documentation of program 
selection of a suitable program via analysis facilities & program 
libraries 
specification of design for a nev program 
as for (i)-(iii), but for model not program 
documentation of Application 
documentatio.n of data input to prog1'am 
documentation of output data (options) 
documentation of procedure adopted in a particular modelling (case) 
study. 

In principle, analysis routines could be added to perform matching betveen 
available programs/models and applications requirements. 

Purposes (ii) & (iii) are really part of the more general purpose (i) - they 
contain an implied body of information. ~hen selecting a program, clearly 
one needs to know the program assumptions ·i.e. purpose (i), but. what 
criteria would be used in performing this selection? Again, when specifying 
the basis of a new program - one could select (i.e. mark) the most 
appropriate assUJ11ptions - but based upon what criteria? 

It is hoped that some rules will be developed during the course of IEAZl, 
but much of the necessary information does not exist yet. For this reason 
the more general purposes - (i), (iv)-(vii) have been made priorities. This 
implies that structuring should be dictated primarily by objective, physical 
principles. 

Purpose (viii) - documentation of the entire procedure adopted in a 
particular modelling case Study is of great impor tance, especially so when 
the quali cy of the results need to be carefully a.ssessed, or when comparing 
re.sults (from different programs or users). The HIS could be used to record 
in great detail all of the as11umptions made in a particular simulacion -
these vould include those particular to the program used and those arising 
from the way i n vhich the program vas used. Here, the specific input values 
and the actual options selected within the program vould be included. 

The HIS may be used in this way to record the procedure adopted in the Case 
Studies conducted vithin IEA 21. Analysis facilities could then be used to 
enable automatic comparison of assumptions both betveen different programs 
(e.g. SERIRES. TRNSYS .. ) and betveen different users (program ESP - as used 
by BRE, Tsinghua, .. ). In previous comparative studies the lack of such 
quality control has seriously limited the value of the results. The 
comprehensive procedures adopted in the UI< Applicability Analysis Study (131 
demonstrated the value of such an approach. In an or i ginal study und.artalten 
as part of the UI< Dept. Energy's Pasive Solar Programme, comparisons vere 
made using detailed simulation programs of the effect of different glazing 
areas on energy consumption of a passive solar house. These shoved very 
significant differences (Fig 8). 
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The study vas repeated under the Applicability study v1th good quality 
control and led to iaucb better agreement betveen the programs (Pig 9). The 
original discrepanciu vere due aore to the program users and the additional 
assuapt1ons made than to any i nherent differences in the predictive 
capabilities of the prograas. 
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CONCLUSIONS 

Quality assurance is of paramount importance in the field of buildinc 
performance prediction. This implies a need for docll8entation of 
various aspects of modellinc. 

The assumptions made in a performance prediction prograa •ust be 
clearly stated and available for inspection, if not by every prorr .. 
user, at least by a qualified expert capable of certifyinc the procraa. 
This is necessary in order to cope vith the issue of professional 
liability. It is the repon.sibility of the professional desirner or 
engineer co select appropriate tools, althourh they aay, in turn, rely 
upon the expert certifyinr body. 

Even if a suitable program has been selected, the vay in vhich it is 
used, together vith the data selected and the interpretation of the 
outputs, is all important. Th~s performance assess .. nt method also 
needs to be documented, evaluated and be open to inspection by a 
quality assurance manager. 

International Energy Agency Annex 21 is addressinr this need for 
documentation by developing proformas and by the use of a prototype 
expert system • 
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DISCUSSION 

NGENDAKUMANA P. (Belgium) 

Could you explain a llttle more what you mean by "accuracy"' 
of programs ? Do you mean comparisons between programs or· 
comparisons between program results and experimental data ? 

ANSWER 

A program may not need to be terribly accurate for it to be 
adequate for its intended purpose. 

PEDERSEN C. (USA) 

What is the current status ? How far have you progressed on 
the grand scheme ? 

ANSWER : 

The software of the MIS has been developed to about 70% ~ 
80\ It will be finished by the middle of next year, but 
the interface still needs to be improved a lot. Howaver, the 
meaning of the software is only a software, not much 
knowledge (or information) inside just something like an 
empty box . A lot of work has to be done to fill the box. 
This ls one of the IEA Annex 21 subtasks. We hope after the 
Annex 21 is finished (end of 1991) , we can present the whole 
system including frame and knowledge, and 1t will be used by 
normal software users and building design consultants. 

UNKNOWN 

MIS deals with a sharing database. What is data processing 
system which allows the experts to fill this database, 
especially the term glossary and the hypothesis database . 

ANSWER : 

The information ls presented in ~HS i n the way of multi
choice menus. Every menu and every term in the menu has a 
note to describe it in details. Then, during the 
documentation process, the document.or can only select one of 
the terms from the multi-choice menu, or add a new term. 
MIS records the number of the menu and the number of the 
term that the document.or has selected. During the analysis 
procedure, MIS j ust analyzes the numbers (search, match, 
etc). In side of MIS, only the number of the menu and term 
works. The text only works when the MIS produces the final 
presentation to the •qr. 


