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The Annex 23, on Multizone Air Flow and Pollutant Transport Modelling, was adopted in June 

1990. This Annex was scheduled to operate on a task-shared basis for a period of 54 months. 

Till now, six countries have officially committed to the Annex (Canada, France, Italy, Japan, 

The Netherlands, USA); LBL has been appointed to operate the Annex; France has officially 

committed to lead subtask 1; Sweden and Switzerland act as sub task leaders of, respectively, 

subtasks 2 and 3. Belgium has still the status of an observer. ANC cooperates with Annex 23. 

Mter an 18 months of preparation phase, the working phase started in March 1992 for a period 

of 24 months; the working phase will be followed by a one year of reporting phase. Till now 

four Expert Meetings have been held (Nice, F, October 1990; Aachen, D, March 1991; Ottawa, 

CND, September 1991 and Lausanne, CH, March 1992). On the average, 20 to 24 participants 

attend each meeting. It was decided to distribute an Annex 23 Newsletter and the two first 

issues of this Newsletter have already been distributed to 60 of our colleagues. 

The objective of Annex 23 is to study physical · phenom~na cau$ing air flow and pollutant 

trarsport in multizone buildings and.to develop modules to be integrated in a multizone air flow 

mOdelling system. 

The Annex is shared in three subtasks: 

• subtask 1; System Development; 

• subtask 2; Data Acquisition; 

• subtask 3: Evaluation. 
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(The goal of subtask 1 is to develop modul~s t~ _ be integr:ated in a multizone air flow m~elling 
systen;l, to store the physical knowledge associated to each module in a standard format in order 

1 I ., , , , ' 1 , ., . · 

to ease the reuse of this knowleqge in vari~us contexts, to develop~ prototype of an Intelligen( 
• • ' , . I '·' • • ' • , , : 

SimuJation Environme~~ in order to facili~at,e acce$S to the m~delling ~ystem! and to 

demonstrate the coup lin~ of.~.- multizone .ait. flow modelling system :with Building Ener~y . : 

Performance Simulation codes. 

\ \ 

Thee goal of subta*,2 .i~ . to provide validated .data, n~cessary to use the sys~em (e .. g., wind 
~ . ' ~ • . .... • . l .. . . ' 'fi ·: ~ . '- . 

pressure.di~ttj~l!-tion~ defaplt.valpes for leakage_ qf,puildipg ~o~p<>Qents). , , .. . , ; . 

' ' '. ' ~ .. 
' The goal of, subtask ,3 is: to. .a.sses§ . the re]pvan~e of .the. modelling, system; to teach this goal, 

·· · -· ·- .. .. ,_, - • .1 .,, • • - l · ' ' ' - , , .•. 1 

comparisons be~~en..~omputed and experimenta~ .·re~~lts will be perfonp~d toge,ther_ witlt a 
.1 .•• - . , ,. • • - • - .• • ' . • • .. 

sensitivity analysis ·and an·error propagatian;study. Jbe result _of this subt:ask will ,be a report on 
. .. ' -_ . . ,, •' - - -· ..... · - ,, .. 

application limits. 

. . ---.,,J _ .. ,, .. 

The ~mul~-t~Of\ .c~de qevelap.ed in the. frame of A,nnex 23 is based 01;1 the ~xisting COMX~.., , 

program; the structure of this program is described below: ~". _, 

( Tt!xt-;Ediwr) . · . . . . ( CO MIN, ) _ 
_r;• .·. ,. ~ • J• . .., .. ~ -' :, ;·- . _; i ', L: ~------, ---" 

.,.. 

. · ' ~ .' · .' ~ ~ · · ·; · L COM IS· Input Fite• 7 1 
• ' '· , .~ ... ... 

, .l. .. ~ . ' 

· · !-;-~.· ·.; _::.i , ( ,. c~~v.:eN , ";)·~·iGtaf 

•.. 't . ' 

-r 

I 

'· -· ·" 
· · · · _ , _ , b es , 

tl • 1 i ".; ,, , · ·' \? ' I t •• · • 

• L • •• 

. ' · ~ •... I •' o . .. · ··.t 

' : I ··.!... -~ · ~:· " · {t:oldlS'Outptit File~7' · '· 
•• ,J;·~·~ · ..1 • , • ... ...·:H, \1 l _, .• .!· ! ' ' : ' 

, : i' - .~-· .' •_J;_,,' 1 • ,.•! Ia ~ • :i - •. 1 I 

f.:.-

( COMOUT) ·. 

Fig. I: Structure of COMIS. 

COMIS consists of three main parts: COMIN, COMVEN and COMOUT. COMIN is used to 

des_cribe the building under investigation. It consists of a straightforward menu system that 

conducts a dialogue with the user, using a line-terminal. 

. ' 

'·• 
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The;res~lt' of a session with CO MIN is a file called "COMIS Input File" which contains·:the 

descripuod of the building in a kind of simple description language, using keywords to identify 

the respecilve parameters and so-called ''headers" to make the file more legible. Since this file 

consists of pure ASCII text; it; is possible:f6 edit rt1With an arbitrary text editor. COMVEN is the 

cakullitidA part of COWS.· It takes a· COMlS Input -File as input and creates a system' of non

linear differential equations from the network of zones interconnected by lihk:s descfilJed in the 

COMIS Input File. Using an appropriate solver (of which several are build into COMVEN), the 

prognim then tries to solve tlie systein ~of equations; yieldiri'g, 1 fot' ifistan~; the pressure 

distribution in the building and ih.e 'air floWS' ~n~ertng m or outLcoming.from the zones> The. data' 

which have been specified as outputs in the COMIS Input File are dumped into various files 

whi~h can be us~dl by severaibhck-end prokt-afus referred to as COMOUT (fdr in:stafice; iri a' 

PC environment, the user can· have COMVEN cfeaie tables · that~can b~<iised i0 visuaHze and . 

furtlier prdcess the ntinierl.t'ii obtJ:>tits with the spreadSheet pr6ghim LOTUS f,;2~3n.'). : ~: -' ; " ',; · ' .. 
~-~ ~ '! : .- '; ... L : 

To help participants in requesting information about Annex 23 or the COMIS modelling 

protfam," an information serlet is in u;e; it works 'V:ia' dectromc)mail (its' e-mail addtess';is: ' .· . 
' annex23-info@epbl.lbl.gov). ' 

. , . 
' ' . .. ~· . ~ \ • .' 

At the beginninf.of the working phase, the existing version of COMIS, numbered 1.0, is 

distributed to the participants. Eigh~een months later, after a first sed~s of'tests perlormect.in the 

frame of subtask 3, it is intended to.dls,trlbqte a ~~nd ~~{siqrtXJf.COMIS (numbered 2.0); this 

version will include improvements whiclf·will"be·res'lilt-S"et::th.tde5fS:and new modules. At the 

end of the Annex, a final version o(~OMIS, numbet~d 3.0, will be implemented; this final 
• - ' ..... . .. ~· :• • " .1'' ... . 

version will take into account the.Jesutts·of the $~eond~~ries oftests.· The standard front-end, . ~ ~ . ' 

CO:MIN, will be maintained all al~ng,· with tlie-devewpment-of COMIS. On the other hand, a 

graphical front-end for PC/DOS will be developed a~d a prototype;'Of Intelligent Simulation 

Environment, for Unix machines, will ·p~ 4ex~i~~~4-~§:~lii;:s~~ta~ic· 2 will provide validated ·· 

data to be incorporated in the model documentatiOn. -~·tWA. ·f(}='the'~es of tests, the results 

of subtask 3 will also consist of application limits and, possibly, a knowledge base about air 

flow and pollutant transport modelling. 
.. - ._ ... ............. _ ... . -. 

I -.., . . ' 

., 
t . 

'1 • !·: •·! ., ............. • ; I'; 
: ' . ~\ .. ~ 

'.~' . ~ ~' , • .... : 

,,,.)., • .. f ·, . ..... ) ~ ~ ~ \.. ., ' . .,..,.:. 

: :; :~:; ,, ' ~ .;...~ -·· . ... . '.i. f ' j 
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The results of this Annex will be documente~ .. models*· a):>Out air flow components, pollutant 

transport or related utilities (e.g., computation of ventilation effectiveness, mean ·age of air in a 

multizone building, automatic sizing-of dltcts), a ~oft'1'~~tt to Illodel and simulate air flows in 

multizone buildings, a graphical front-end for PC/DOS, a prototype of an Intelligent Simulation 

Environment together with a report about advantages and inconveniences, feasibility and 

relevance of such an approach, a report on application limits, a report on coupling with 

Building Energy Performance Simulation codes. 
j, . 

: r t •. • 
During the preparation phase, the participants have worked on a planning for which a PERT 

diagram has been made. Thirty-eight tasks'have ·been identified, the main tasks are: 
.tq·. 

• in subtask 1; 
" -" ,•- ' -~ . . 
.de.veloprpent of ll1odels; . •' ,_,,-

• Jl !".; t 1 

- use of COMIS for Building Energy performance computations; 

- development of a prototype of an Irttelligent Simulation Environment; 

; :. ... I 
• . . 

• in ~.ubta~ 2; 

- procurement and improvement of input data; 

• in subtask 3; 

- sensitivity analysis; 

error ptopagafton study; 

- experimental comparisons; 

- user tests. 

. i 

This planning is enclosed to this document (see appendix 1). 

. 'J ' r:. 

., . : · .. 
... 

r. 

.... 

'I 

- \ ! . 

,. 
\, . 

'.I • 

..'=.. 

' ~ ,) 

In ad.~on 10 t~e pJan.IU:~g, prpvi~i~nal;documents: hav~ h.~n :pr,odu~ed. and !llst9f,l,lte~ (~ee. 

appendix 2). ~ . 

• To document the models, the Annex 23 participants agreed to use the !'PROFORMA" format. 

·, 



Appendix 1 ·· . , . 
Planning of-_ A~nex 23 · · 

~· ' 
. . 

. . .~ . ' I 

0. General Tasks .. :· ... 

O.QJ . . Start Annex 23 
. ..Jt. , . , .• _, . . 

The kick-off meet;ing!(October ~990) is copside~d as the start of Annex 23. 

0.02. Preparation phase 

5 
-. 

... 

• I 

" '~ ' 

The preparation phase has been completed by the end of March 1992. During · this phase, 
working plans has been formalized and the detailed structuring of the AnneK' has ~n finaliZed. 

0.03. COMIS 1.0 
: j _i. ,; !_~ . .l .. ~ ~ ·~c: y' ·~ :- ; 

A running version of COMIS and a user guide are distributed to the participants at the 
beginning of the working phase of Annex 23 (March 1992). The programs involved .are 
COMIN, COMVEN and COMOUT. The software runs on PC/DOS (COMVEN rut\s-orvarty 
computer with a FORTRAN compiler). . .. _,j. , -,~, , . .:»:-:·. :)!-;• 

On PCs, COMIN and COMVEN need Windows. 
COMOUT uses LOTUS 1,2,3 release 3 and needs at least 1 Mb of RAM. 

0.04. Understanding of COMIS 
-.~ ... ~:· · ~-· ·_ .-/~ · .··: 

All P.art;icil;"ants should be familiar with the workings of CO :MIS 1.0, ~~clu~~-,th~. J>OJ,S~bili_~es 
and limitation of the programme. . · ' · "·· · · · f., - : 

0.05 General report 
~ ' ·. . 

·> .. ,. 

The general report will be the final product of Annex 23 and should be completed in March 
1995. 

:: : -: · : :r~ ·.I _;~ • 

0.06 Final user guide (H. Feustel) 

The tiser: gufde, ··donclhudusly t(fpdfueH during the r A:rtfi:e·x w6Hc, ·is e&:!ea'";as· ~ ·~ntiex teport;' · · 
together with the final version of CO MIS. ·iL--·~ 

,. • • ~. • :, t' :t -. _-:. (' 1· .· • • 
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1. Subtask 1 - Modelling 

1.01 Under-standing of ISE . ~(Intelligent Simulatio_n Enviro,nment) 

All participants are expected to have good knowledge of the ISE concepts in order io facilitat~ 
the future work (exchange of information, mo~el docu~rpt~tion, nee<J. for expe~ rul7s, ets)- • : ') _ , 

1.02. Modelling of COM_:lS . _ -.. 

The ISE de~elopers should. have ~;- 'fU,n ;nd~rstanding ~f the strqcturil}g ·of _co.Mts, J~e. l . 

"entities" · (obje-ctsY handled by ·co .MIS' and how the~e - objeds are structured. The goa-l i( to .' · 
develop a data model of CO MIS with an ObjecfOriente(f approach. 'Ibis implies to defme ~ 

the entities used in the CO .MIS structure; 
- their contents (slots); ;, , , , . , . 
- their relations (exchange of messages in the 0.0.' representation). · · · 
A docutV-e~h 9e~Hri?i~g. 'fjth an Pbject ~eqt~.d._ apwqach. the v!lrious. COlllponents us~_c;l , i~ 

1 
, 

CO MIS, w.as se9~ to. pantctpants. . ", . u.' . " .. -~ . : .)·. 

1.03 ,Deyelo,p~nt of mo<Jels (R. Pelle~ret) ._. J •• , :: • _ nr , 

The goal is to review th~ existing in~els.-and to: s4~gest ir:nprovd~ents .hr tQ '4eveJ<Jp :6ew 
moqul~s-:,.Bet;er ·ip.form~tioo ari~ deftp_itiqn of irwutpat~et~rs .. *'ould be ~t(J,Qi·~a. _ln'lRro~e~nt 
of the existing models can consist of either iiicrea.~ing tbe accuracy _of Jli§ P.al;'~t:D~terf or 
modifY.ing the.e?Usting algoritJuns . . The ~xisting ~bd.els . woiild have._ ~o ·~~ 'cto_cuttien:ryd with 
PROfORMA files .. The new modules.wfuch are expected to be incorpora:tefl i'n CO~~ ate: 

.., ..._, .... . . . ., . . 
"</~ ·?' " ., 

Components · · 
HV A~ compenenr.s , 

Demancfc'ohtroi ventilation .: . , 

Large vertical openings 
Large horizontal openings 
Behavior of inhabitants 
Zonal models 

Phenomena 
Contaminant transport :-· ,_ 
Humidity source and sink 

' , I '' 

Some HV AC ~mponents have already been developed (INS A _Lyon) and 
, 'rill ~ inc9rporated in COMIS. ' 1 ~ · •• 

· To , simulate the devil::es con-trolling air flows as a funct.ion of pressure 
differences, humidity or other p£-ameters. · - • ·: 
To incorporate in COMIS the model developed within Annex 2o. 
To incorporate in COMIS the model developed by Roger Pellet:ret. 
To incorporate in COMIS the models d~eldped within Ariri~x :20. 
To use the outputs of COMVEN as inputs to a zonal model which 
computes the -air flow pattern: in each zone; : . . . : '>, 

,>1! 

:. ; A:· otie way model exists; . a two way model :cOuld be develQJ)~ · ; . _ 
1 i P. Dalli:iieuX: •'develops a model which .. eomputes the exchange ~f w_ater 

vapor between air and various materials; the validation of this model is 
: ·:1. . . in ~~ogr~~s; · ';the . task\ • consi~-ts of Jncorporating thi~ ·modeJ jnto .. 

COMVEN (H. Phaff). . 

Poll!lw,ttJi~SOIJ> . on/~~OJ'Pti~n.:. . ;Farti~ ,done (~~ans Ph~f); , · ·' '.-, . :. ' . ·• : .. 
Pulsatton .O.f ~t?. fl9r'. . : . To <:qliRl~ .. CO~V.EN w~th .a _dyn~rmc., ventil~ttQn 'J'9del; tlie ou~p~!$' ~f. ~-

• . • . ; • ~ - ~ ' ; ' ! r co~.EJ"f wi.lt~ usecr~ inpu~ t<?_'the d~!'-"lic m~~l. . _, oJ • 

Smgle ded v.~n.n~at;10n. . . . ; · ; .. ;, . To ~~ipo~te ill; ~O~IS the m·odel d~v~~o~~ wi~ Anhex~2o. · · · '" 
Dat~ an(J p~raJn~ter$ , · · -' , . .. . · ,. · .. •·. 
Corfiporient leaka:ge data· •·· ·· · · · · so~e a~ta ~· ~viliiabte: (Dan 'CJllivel-;;'A'iVc)> ~ ·. J 

Pressure coefficients To provide Cp data base for infiltration simulation. · ·· .... ·, ' .... , 

Kitchen hood efficiencies Data are available; it is also intended to provide a model of hood. 
Utilities 
Exposure 'mOdelforocctip~rs ' ' • A routiiie afr~:ady exists (Hans Phaff)': · 
Ventilation effecti~eness ·. . : :.· To in~orpo~at~ an existing _mb-Cicl as a 'cdMVEN·i outine. 

Comparison with standards This is a routine to be added to COMVEN' . .. 
Blower test module .. To renormalizc the leakage pllratneters 'is a funct1ori ·of the comp~ison ;.• ;-_· 

• ' :-_··.-· . ., 
1 

· "computed air flows I mea.Sured air flows';; · · ' ~ - ·. t. ··. , 
Aut()~tic.' siiing''6f duct systems ltera:live process to size :the; ducts irt 'oroer ter reach face values for the 

·.. ' ' • .- , · ' "'" ~ fl~ws; ·;.~· .. .:;~ ,.._ · . · ' : ... . ' , . ' ...... , , 

. ~ ,. -, .. 
. -~~ ·. ! . 

~- ; r· / -·~'-' 

'1( _': ' I 
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1.04 ISE design 

. , , . . . I • 

The goal of this task is to define the speCifications of the ISE from the user's point of-view. The 
rest4t of t~Vs t.ask is an, pttemal . _r~porf. ,. 

1.05 De~~Iopment of On~tJne ·Helps : (OLH) •:' · 
.,. ,, 

., 

The ISE must be as easy to use as possible for any kind of users ; ~that's why it 5fiould involve 
OL~_pro~e~; the development of ~he OLH progranunes will be diviP,ed into two phases. 
TJ:te -~~t'I?,hase ~ms tQ. qesig~ _the ·oJ...H _(4.~.: !9 de~·ry~ wi:Jatth~ . bDH mu~J ~xpl~ and ho~ this . · 
will be d1spl~yed). Tn.e ~econd phas~ will be an 1mplembrtation pha-se (the OLH wlll be 
• t • r • · ~ I- · · J "4 • '1 ; ... • .... • ,. unplemented). · .. · ' · ·- · · · · " ·, '· 

··;,.} : ;:~ t:, ··- ·; :.· 1 : ;_ ,· 

1.06 Specification of checking, _ftmctions 
. ~i . 

In order to develop the cheddh'g furrci.tons~\ve lnust 'specify' the purpose' and' the ~Scope 'Of the 
work ; experts rules will have to be written for the checking functions which :~· as'f6l1ows : 

- parameters checking function (the goal is ~to verify if.'the v~i'iies of the parat:Iie'ters iare•· ' 
;_,.W~-s~~ ~~dity rang~~ ~specifi~ iJ:1 tJ:e .~ROFO~ file~-:). . • . . . ~ ··· 

- ,)flll~On$. rul~§ .(t~~ -~pali~ t~ hctlp ·~ ~~Q<?s,1.n_g ~~-~nife .th~· ~odel_s ~:htch c~ ~e lm~ed · · 
~ together th~s fqn¢non wrll us¥ the mfomra:tion' contalhe&iih be P~O~ORtXA:. flles and' 
,. c.on'ceiiling-th~. P.<}$sible upstr~ mOdel~) ·.· · ' _·; _ ·: _ · ;r ·· ; ·. '· ');:..· . ~ .. ~ -; :· ·~ 

-

1COn~i'stenqy ·by_ vidue.of the siitiul$ition gq~l' (i.e.: a~sessme~l:)of_the veriti.lil~nlff\t\erlcy; · ·· 
air change· rates, etc); the goal of this function is to helpJth(fuser in choosing moorlles 
adapted to his simulation goal (this function could use the results of the task 3: q "Report 
on application limits"), . r:1 ., 

- consistency of the. set of nume~pal par~e.~~r~ n·~eged Jn relation to the. sfmuliliiori . goal 
a11~ the asspmbly of COMIS c.omponents~'(this {urtcnon could be de~elop~d_pnly if. 
valuable h1forination ~9rice~~ng ~s topic is pro~d~ by tasks :l04 and 3.10 "User's 
tests ~ and 2"), . . ., . - ... - ~ . . . , · . . 

-.. "" " • I • _. ' • • ~ ; • ! I il.... • !.-. 

1n addition, the following pt:ab.Iems will be con.sictef¢.: 

- exp~rt systems to help in analyti~~ the outPuts (~se_ ~futilities subroutines), · ; .·i 

coupling with ANC data base •· . '·. ~ 
- integrated data model (the goal of such a modeU.s to make easier the sha,in,g1of \Jle data .. \. 

betwee11 various computation codes as, fm:,instance, COMVEN and: ,l'RNSY.S~; ~" 
; i : ~ ' .• i < ~ ' •• • •• ' : 

1.07' '1Jse <bf CO MIS "for Buildit\g Energy · PEtrf~~mance computations 
d;,_ · .• I L) \ , • 

In orq~r,.t? 3:~sess _ ~he _. a~y~nt~,~~s. ~f~ COMI$ .~)·'9, ~~~!flpil'ie· ·~uilding'Energy pe~c>~.n~es"~ · 
~o:M.ts will be botl1. cou_p~~~ .~1th th.e!JTI~~ ~o.~ ,ut.~Jirm ~od~s and/or compated; wah ex1so~g 
airflow mod~Js.aii:~ady -~sed. m t~n_d~m w-tlli,~ , ~- c.owi?rt.tatmn c~e~ .. Tests _wllJ. ~ tpa~e m , 
order to check the performance of the coupled programmes (runmng trm~~~ t._e,~l)J~s · acc;Q.racy·, .:~- -
etc~. Thi~task wi~l be perfo~eq._wi~ th~ foll9;«~~~~5oqes (the res~~-~f'!)li~s~~~k .~~-~~ '. 
an mtern report : . . . .. . .- .. : . . ~ _. . , .: . . . ~ 

Codes 
BLAST 
OOE-2 
TARP 
ESP ... 
TRNSYS 

VA114 

, ... : t • • • '! •- .;,, ' I : .. ... ~ '~ :, - . 

Sequential coupling: C:::9~ is; used t() ,,~gt !' ·_matrix of the fl:~or_;s, ~nfef.~~ · ~~-~ z6~~ i~ .~ ~ 
function of t~e; this m.a.ttix is used by J}le BEP computation cod,es !Pc .~.sesl\ . the ther'!i~ . . , 

• ' •' ' ·· • • ' ' ,t , • ' t' ' ·, .:J , . .,-) r • • t, .. , -~•: I, . ,I ; ' 

conductances liU:e to air ,exchanges. , . . 
s. r~· •' 

Comparison between ..ESP and COMIS. 
Vik~o~- Dorer~itii~~k, ~t ·th~ p~ssi\?ility_ ' ro - inconi>~aie COMVEN as a TRNSYS"su r~ri.tin'e. ~; 
Rog~ P~Ueti~- ~ill _ look aijh_~ possib..\)!ti .of .C<>:~Pl.!ztg ~Ql'-1~"5 an<!J~R[i~.YS .in. the l~&J_"le 
of llSIBat which w11l act as a general supetvlSqf,. mvokirig at each ume step COMYEN and · 
then TRNSYS and taking care of the convergence: ' 
This BEP computation rode is limited to three zones. COMIS will be used to provide V A114 
with a matrix of air flows. 
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1.08 Development of Graphical Front-Ends 

.... ·, ."' l !..,. , 

Two graphical front-ends will be developed, one for the PC/DOS machines (CO!viELS), the 
other for UNIX machines (IISIBat/COMIS). • · ·f.: 'i ·. i. : .' 

To develop ~ISIBat/COMIS, most of the graphical ISE functionalities, described in the design' : 
repori (result of the task 1.04), will be implemdtted."This involves the implementation of the, 
data model of CO MIS and to structure the standard library of components and utilities. · ·· ·· 

The product of this task will be software prototypes. 

1.09 ~evelopinent of checking functions : 
; ,. 

-
' 

. H 

.. "· " 
The goal is·to' develop ·the checking functions in a formalism adApted to the ISE.-

• i ' - . • •. • -;. t. '\1 

1.10 Integration of new components in IISIBatfCOMIS 
, I ~ .. · •: :- ;;, 

I - I o, ' 

~ ' I "" 

(.I I 

:' . 
When a new model of a component has been developed and documented, it will be 
implemented in the ISE. This implies to implement PR0FORMA files, td draw icons;,-to-stote·t. 
the components in a library, etc. Note that for existing models, PROFORMA--files will hav6 'to 
fllledandimplemented · ·, ·1 · ·"" ;. ··;·;, · ··r 

1.11 COMIS 2.0 
,, I'·' 
L J. ~,;· i .. ,; , .· .: ' 

If there are differences between the measured and computed air flows and if it is possible to::: 
explain where these differences come from, then, it will be possible to impr9ve COMIS 1.0; 
moreover, the improvements of existing models will implemented in CO MIS~• ,~new models -ivill' 1 

be added (to.help in incorporating new models in COMVEN, an engineering guide will be 
disnibuted to the participants). This willlead'to a new-version of·COMIS miinbered·2.0 (note· 
that the modifications on COMVEN imply that CO MIN is·· maintained;' l!.BL is in charge of 
maintaining CO:MIN). On the other hand, the improved version of COMVEN will be integrated 
in the Graphical Front-Ends. 

1.12 Draft User Guide ~ - ~ .. - -·' 

The COMIS User Guide will be updated as draft durin:fthe whole Annex. Versions bfiilie 'ctser' 
Gu~de w~ be published t~gether.'Vfth _CO MIS 2.0 and 3.Q. 

' ',; -- :. . .. ' '"l. '.' .. f 

1.14 Final adjustment of COMIS 2.o ,;:' 
After the second set of experimental comparisons ( cf. task 3. tO), final aHjtistments :~ill be: · :. 

mac;l~ . . ·. · , . , , J J;. ·' '· .. . : ::;·: ; . ... .·.-~.:- __ 

1.lS im.Pf.ovej;hen't ·of the· ciJ;Kc '· .. ~ . : } ~- · · : , -' ' L · •· ·' a; · . .. )' - · ' 
, _ ~~ ; • I' .', ; ,1' , .) • , , : , • •• , ,), , '•' , \ , , ; • ... ' ... • J' • ~ r : • 

The comments of Annex 23 participants are taken into acco\:uifto ixrtPfr' ~ ' :-,, · ,.,. · 
new version of the GFE together with a contribution to the User Gui~· . • ! .·: ., '· , . , . ~ ~ . ·-

1.1~ .. :Devel~pme~t ~f ~OMI~ 3.0 aqd user, gu~,d,~ i l ·~ . i. 

Af,e;r ha-viiig i.inprbved GO~S 1:.0 and clfei()~ J>rototyp'e_;: tile rtew'V:ersiorr bf coMis will Me; c ., 
inc~ipo~t~~ ·i~ tlie new v~r~iQn .9f ilie GJ.:E;· ~he checkmg ftinc.tions· an~ t~~ ~n.:lines ~~lps··~nt; ;:-;: 
be added ·m order to create the fitst ·versiOn (a prototype) of the· Intelhgent 'S1mulanon · · . 
Environment: IISIBat-COMIS. A user guide will be produced, it wiU·explain what clin C0MiS12

t.cJ 

be used for and how to use the ISE. The result of this task will be: 
- a new version of CO MIS (3.0) running on PC/DOS, including a textual front-end (COMIN); 
- a prototype of IISffiat/COMIS running on Unix machines. 
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2. Subtask 2 - Data 
. . 

2.01 List available , data . 
' .. 

The goal i~ to id~p.tify the .existing data sets: ,whic}J are ~yailable for COMJS evaluatioq..Result is 
a report: wid). a li~t~ of data sets; . incluqiqg a. -&hort. d.escriptiqn, their type, availability ~nd 
address. ~ < 
2.02 Procurement of validation data ' . ··' ' . 

The validation data from each country will be t::~nv.e.rt~~ tq;·a eommop bas,e, for use iQ: the 
COMIS model. A close contact with AIVC is essential for coordinating data obtained from 
different sources. Pot ~ach -.e.val;1;1.atiop t~t1 the .. per~on \YPQ·;~ilJ b¥~ change of_ the. e:valpation~- · 
will have to get the set of validation data ready before the start of the evaluation phase. 

? : ! ~ , ~ ~ L:t e ~ ~ 1 : 

2.03 Procurement of input data (AIVC) 
.,. ' ' ,~ 

. '· 

Th~;~vAila.b~~ta is~~~~ dl4ed~~t9._.~e: group~ r· 

- f\lll.:S(;.I;lletroeasored ~ta, · . . . . . . . . ; 
- model scale data obtained from measurements laboratories, 
- computer simulated data. 

;, ''· 

•"' ' • ~ ~ •' ' : I • ~~ • ' 

These data will be made available for CO MIS as input files usable by modules cr~~i~& in ~~ask 
2.04; ~ .? ,( . 1;· __ .~ . ... J ~ .~::· .... 1• • .. ~ . ':-:·d ~t . ·. ~ 

' ~ { l t: (. \~~<·:~ ~ fi; r n ~ .. J •• ~ ~ 1-_ ~ ; {~, • ' '?i; 

2.04· Impr<Wing .input ·· .·. · ':. : .. ·, ,, <' · ··· ·:,r..-·-: ,. : :::: ·.r'. ~-
. ';: ';: .. ::: ·- ~_-.. : ~ . : . \ : ~ ' . : : . . :; . . ..~r- .. ·~!~ '1 ' . . i ' \: :·' ( ~~ ... : 

Mod.ules allqwmg we use of d~a commg, either from ~.IYC ~data -~s,e q~ from the :pOE-~ 
computation;code\\/UtJle·implemcmtedintoCQMIS ! /~ ., . f,. 11, :,; ,-; . :; .-.: :: ·-· 

I t- ~ • • • i 
· . . :: ( •' ,., 

3. Subtask 3 - Evaluation 
~- ~ . . '· .,. f 

The scope of this task is to answer th~ · ~uest10"ri: \~h~t kg\he · iritetesting\i~ra 'for CdMIS·' 
evaluation ? The result is a short report, completing the ANG ~chnj.caJ.. no~ .~2. , , , ,, 

• • . '· . • •. ~ . I' : '· . ... ~ . 

3.02 i :f_lani.Ji~g 9f ~.~E!f~S test. , , < !.Jt·. :~ ~- 1 . -, 

-~ . -
First, people (volunteers) who will performed the tests have to be found; then, the user's teStS 
have to be defmed and planned. In this phase, the users w.il~ Qe,: p:ta.itnix _pax;tic;w~pt~ o.f 
Annex 23. A close contact between the users who will performed the tests-ts .. iinpott'tint for -

efficient performance of COMIS ~~~t.e.r:n .. - :>·~',:; r: ;·: :·.?.,'~ .. H:. ·;(:.~'~:·:·~':;;;.:-: ·:--:~ ·:~i:-;' .:·. ~: ·.:_;~~-:~·~ .. ~ -;"·'i. ·, 

3.03 Sensitivity analysis 

The goal of the sensitivity analysis is to det~~6 ho~ Jie varlabil.r~<of,input wt1ilinfiuen6e.the ~ 
outp~t~ ~f t~e system..~A ~~l}ep. to . se,leEt ,th~ ~~)~put ~!ft 9.~. ~.h;rh .!h~ .. e.v ?r pro.p.~~a:ti<W_ 
stu':ly ·Y1!J·.~~ P,yrt'Pl'IP:~· .l'4~S~ (MuJ9-tl:11~ IY:~<?f!ac~:~or S~st.t;vM¥:::~9a!Y~SlS). ~Jl?ws, p,pr..f.<> .
perf-9m! ~utomauc~lM the sepslttVl~y,apaly.siS ana,posstbly tbe e-.:rqr analysts. Al'tb~ e,!l,d~b'f. thiS- . 
tasloaq~pori will _be .pi:~~~~d:-: -~~ "'r :11• ·• \ .,... • •• .;i:l .. _. :-· :·;· , •· ·., :I~:··:. ~ -~ - -.~; 

'l ' ' ".:; .,: .' ·J.- . 
· "Y~ • 

I • • 1 ' U ·. t t l/ . ·' I~- !-; •.~ :· ..:::; .,.. 
•• ,t 1.:, . ,>p . .' ., ' :is ~ 

. •.. ! r • n :: ' . 1.: ""'" .. ; 
. •. . I ,, : ,., 
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3.04 User test 1 

COMIS Vl.O and a benchmark will be dis tributed to the users who will petform the tests (in 
order to check this version of COtyfiS) ; t}le scope o( ~he tosts ~s to ~~~ feedback from users 
(could you use the program ? how "did you find CO MIN ?- what- are the results of the 
benchmark? etc). 

3.05 ·£rror propagation study · .. 
I' ,. : - • I -

After the sensitivity ~a lysis a set . of relevant input data will have been sete'cted. The error . 
propagation study will be petformed only for this set of input data. The goal i s to assess the 
confrdence intervals ·of the Ol;ltputs if the conqde~s:e -!nte~.ats of., the i,npqts ar:¢ lalown. f.rpm th~ 
new know ledge produced by the error propagation study, the goal i~ _to 9evelop checkin~ 
functions which can automatically answer to the following question : if a certain ~cc\rracy is 
required for a certain output, can this accuracy be reached knowing the confidence intervals of 
the input,.s •? _ . 

3.06 Reliability study 

The goal of this task is to develop a routine which will allow to assess the risk of insufficient 
ventilatiorf or,Jo the ~ontrary, too impo_rtant ventilation rates . . _;: . ·· . <: >r ~ . . · . .; . 1 

3.07 Analytical evaluation " ' 1' ', .• 

With simpJifie(j, botmdary conditions and simple con,figurations, COMIS· is compared to. 
analytical solutions. -.,r ' . ·; . ' ,· _. ,. . . •' ' ;, · . .' 

3.08 Plaq experimental comparison 

The goal of_this task is to prepare the compl¢sons b~twee_n CO~-$ and tl)~ ·selected measured , 
data sets. 

3.09 Experimental comparison 1 

The goal is to compare the experimental results versus the computed air flows in ~o~der t6·· 
evaluate the relevance of COMIS (the experimental results will be mainJy existing data:sets) .r 
taking account of confidence intervals of both measured and calculated data. The product of this 
task will be. an internal report 

, . . 
3.10 User test · 2 

... ,, ·: - ' '- r·.· : 

CO MIS 2.0 will be distributed to the participants in order to make a new evaluation of COMIS 
it-self and of the G,raphical Front-~nd (participants who want to tes t the GFE will have to deal , 
with hardware and soTtware problems -UNIX environment, required runtimes;· etc). The. 
product of this task will. be an intem~hep.Qrt ,-. · , 

3.11 Experimental comparison 2 . ,· . .. . . .. ~ . . , ' 
( • . . 1_:• __ :_~~ : : ! .: . , \ . ;. -_: ~- ., ) ::;~ , ··-· 

After having improved COMIS, new tests will be performed in order to ~heck the effecth;eness _ 
oftheimprovements. T :~. -· .. ... 

3.12 Report on application limits 
·. . ! t ' . - • ·' - ' ' ' ~ - - C., •.• l· 

The comments of Annex 23 participants about application limits wil\ ;.be cp~piledjp a. r~pqrt in <' 
order to precise the main application fields of CO MIS, the problems which can appear, etc. The 
results of this task could be used to develop a checking function of the ISE. 
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Appendix 2 
• r ~ .• 

.·. Lfst ·or Annex 23 documents' 
~ ' ·." . . 

The following documents are provisional documents; some of ~hem will b~ continuously 
.. . ~ ~ ' 

updated. Eac.h docuQJent is related to specific tasks (reference numbers between brackets). 
·'·, "';I• • .•:y •· -~.i , , .. ~ - ' .;-' l ~· .~ 7: I ) ~; 

j : :" I , 

' 
• Fuilctamentals oftli~' Mti'lci.zone1Air Flow Model~:ICOMIS. 

~ :_-- - -~.'.:')_ .. ··r~ / _; ,· ~-: \.__ .' ' : r~~ . -~~ 

TFhJ:l~c.?l N:ote AIV,9 29, M,a>;, J,9;~q_ .. ··"·. 
··:- •, . ' .· .: ' ·: _.r- ~~ ..... .. . 

• COMJS User Guide. 

Version of February 1991 and additions of August 1991 

J ... ' 
;; 

' ' 

.J · • :/:/L (ta~~s 0.04r,·and 0.05) 
. i : ' : ::· . . . . ~ -~ ' ~ : ' 

· , 

(tasks 0.04 and o;06) 
I . ' ~ ' j' 

_:• i 1_.,J' I).' 

'.:-~;.~ ~H,;~j-_ .·;~ : 0 0' ~: ', .i : : :. . 0 :.. : :' >·_: 0 ', , .... : ··::.. • ...; ~~ '(,' l ~~;~ ~ }'o 

• Evaluation Procedure Using Sensitivity: Analysis· of Model and M~~surem~hts'; (msk )3'~03) 
Jean-Marie Fiirbringer, September 1991 

• CO MIS Eipeit s;~tetri (propos!il 1u #g) 
Yashuo Utsumi 

• 0 ~ 't' L.c 

• Applications of Multizone AiF Flow Simulation Mooets~· ~; · 
Claude-Alain Roulet, November 1991 

.· : 

. ~- ~-~ u '.} : -) 

. , i l ... ··,. , .. 
(task 1.0 ,) :';~ .;. 

. ~ 

.) • I : ' f t; ~ ' : 

.!,,1 • --4 ' 

. (tasks 1.06 !a~'d·3.12) 

,. 
,_:; 

{ ~ : ~ ~ ,I • . -.( { 

• Modelling of tb,e COMIS Qata Stru~ture. 
, 1" , , , , . ,. , o I • . ~ . , , ~ 

Werner Keilholz, December 1991 "· 
• . ~ ' . I• : 

. .J . : . ~ ••• 

! . 

• Selected data from LESO data set. 

Jean-Marie Ftirbringer, January 1992 

.·,I 
l,C 

. ' 
! ~· 

0 

~.:~·. 
0 

,~ , , :: : ;. ;t f l )" -' I 0 • 

. . .. • ..., ~ ~ • \ • • • .\.. s 
· ; 

(task 3.01) 
- I . ..:, • ·~.:I !, .t • 

2~~- /'~-· ~- . ,~ .: ~~ : ·- !~ _-,_ .: ~ :~-!~ .... "! ~ • i·~~~-~-- -~ :; .. ~ \: · .. (:rl 
• S~cifi~ation of d~~-:.- :I ,, ,I/ •• ::1.: .:·~ ;~} ... ':: .. (·:;. r .C~#s.iZ$':6)). · (J 

Claude-Alain Roulet, Jean-Marie Fiirbringer, Febru3Ef 1'992c·:: '; ; · ·. ·· 1 .. ,. ,:· · · .. 

• Model Documentation. The Annex 23 PROFORMA. 
-:• • .(.,. 1' '.:, ; 

Roger· Pellettet, April 1992 . ~ t·. ·~ ~- · :. ·. '! / . . . 
• ... ~ '. 'I, , :. 

• From Simulation Environment to Intelligent Simulation E~~~~ffi~r{t 
Weiri.eJiKeilholz~April1992 · · ·· ·· . ·., 1 --~ : ::.: .. s 

:\ ~ ' .. · .. .'~.<'· '1'-~ -· ') -.- •• • '\ ·~ .. :;·. ~, ;- ~~ '_(; .. :. ·-·~:. :·_-·;_=_ (;r~(, 
,.~ . . 
' .. ' . . . -· L , . 


