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SUMMARY AND CONCLUSIONS 

AIVC 10917 

The draft of the European prestandard 17 52, entitled "Ventilation for buildings - Design 
criteria for the indoor environment" is intended to be a flexible tool for assisting the 
designer in providing a proper indoor environment for people in ventilated buildings. It 
specifies how the quality of the indoor environment, comprising the thermal 
environment, the air quality and the acoustic environment can be expressed. 

In an informative annex to the standard, the "decipol" unit is proposed for the 
characterisation of perceived air quality, the emission of each pollution source being 
expressed by the 11 olf' unit. 

The paper will describe one of the first (or the very first ?) test of application of the 
IAQ (indoor air quality) part of the standard to the design of a building, in this case the 
third European School in Brussels (2.500 pupils). 

The paper comprises three parts : 

1. description of the project of the 3rd European School in Brussels 
2. summary of the content of the prestandard 
3. application of the standard for the design of the school 

Conclusions are : 

1. Application of the standard in the case of low polluting buildings leads to 
realistic values of ventilation rates. 

2. The "olf-decipol 11 method enables the designer to calculate either ventilation 
rate or comfort-category in different and specific situations. 

3. Remaining problems are : the measurement of the sensory pollution load of 
building materials, the application at reasonable costs of the guidelines for 
design, construction and maintenance of HVAC systems, and the reliability of 
the 11 olf-decipol11 method in the case of not low polluting buildings. 



1. The 3rd European School in Brussels (fig. 1 and 2) 
i I ~i .'. _, 

The school, comprising a kindergarten, a primary school and a secondary school 
(2.400 pupils in total), will be build in theiyear-s 1997 to' 1999 on a 13.9 hectare plot 
siti.Jla.ted on the campiiS:of the.ULB«:(FreJKiltLspe-akillg Free University of Brussels), 
along the Boulevard du Triomphe. ~. n: ' (· 1it· 

·.I f T~ .: : i , . :.; 

:'t_.. ·A tree-lined embankmeri.t'separams·it from the boulevard and constitutes ia/ visual and 
sound barrier. . f.'!::.·-~· . ~ • . ,;i1c· ,[r. .'.1 ~.·· !< , ~ 4' 

In designingifuei.ioough' prioject~I t!fu.e Engineering Department of the Buildings Agency 
was partic:Ularly attentive to the·quality of life' 'of the occupants. The desigtiCgave 
priIDrity to pedestrians by- avoiding motorised traffic on the site (limited to tdchnical 
and security vehicles) l l , _,__ : . l : ·J 

•!, 1 The project is .overall ~geared to • a .. symmetrical axis running from north to south 
,,, along theJargest sloper:of the ground; which links Building Al ;;(administration and 

"restaurant") ani::UJBuilding·M (<tulture pavilion)'. .. ::~ · ~'o t · 

•: 

The kindergarten A2 comprises 14 classrooms opening on one floor and in direct 
contact with 1lhe play grounds. ·a ' · ... .' . ,, · T.'1 ·.l 

·;1 Four buildings.are set out round the central space, on eitheri side of the <Symmetry 
axis (C and D for the primary school, F and G for ·~l'.patt . ofthe seGondary~school). 

The secondary school also occupies the semi-circular complex H, I, J. A field and 
, ,, omni-spor.t rarena)(y.rill . also be built in this1part of ,the site. · A '- smaW buiUtmg Along 
' .:1i those,cof t;he Uh8! (0) is made available fG>t> the shidents to relax. The· ·pavilion 

situated at the centre of a green area (M) houses the cultural activities of secondary 

:_/. 1 .11 

school students; it comprises an auditorium for 80 persons. 
i . I " ·-~ " ~ r ... I. , ·r ~ ~-\ . ·~ " . , , 

The out-to-out surface area is 31,000 m 2
, and the cost of works is estimated at£EF 

1,550 million. 
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. u·: ~A · ;ru:: o; r) 

jJ'j:' rr1:y-

~.....:· !i __ .v 1 >r: :.··:,;.2_J . r.:J~±L 'E .. :.7L~. r-:~!J.L 1 c, _,_)/' •... UL .. 'H.U.11: :;prit (''XI 
u1 tJ~r.11~°L':.,:L'LAl1.. . '.J :1'. t)J!1;,,~1 -_ .,:u;_t.! :ul..t11 iUrlt~~~·J 

; 11 •" i:. . (. 

.CLLi'rJ JG:....:£t.ili.WJ1-.:!:zJJ1rn~tri!JdJ,,_WdJ;~)jQ!)Li!~iJ!J..~-~::J\'.i,rt.Q<\f.1,;J;Uli.!l'..:LLl.?~H-~'ct..:.L 
,'. :. )2rJr;:111; f 



.. ,; 
2. The standard 

•( ' '· '.;;! ·' 
pr ENV ·-1752 "Ventilation ;for 1bµildings .1'" Design criteria ,for , the -. indoor 
environment" is a .draft ("pr"}lE"Qropean Presmndard ("ENV" instead of :~ENI') ~ The 
lifetime of an ENV is first limited to three years, · After two years , members ·of.CEN 
(European Committee for Standardisation) are requested to send in their comments , 
that will: b~ transmitted. ~o the ,iTechnical Board of CEN for further action'. \ This 
paper is based on the "final draft" of July 1996 . •l ~ 1 • 

'• __, 

,,,. J;J;ie prestandard 1752 is intel)de9. to be a tJex~bl~:..tool ,for assisting ·the designer in 
prpviding a proper indoor environment for. people in ventilated buildings . It deals 

' wi¢. thermal 1environment, indoor air quality and,·acoustic environment. This paper 
deals only with the aspect "indoor air quality" (IAQ) for comfot tt. ( · · · . . ; 1 

• 

The first way,· to,,d~termine desigo, '.J~rite.~ia .· for IAQ js to ·use a tablet where the 
reqµired. venti}ation /ate for design of diffenm~ types of builclings ;and spaces are 
listed under certain assumptions. "An abstta¢t o~ this table, that applies for 
classrooms and auditoria is given here. (Table 1) 

.1 .... ~U ~; 'HP liJ !._, .1 1L}(i,, (. r·, , , ~~~t • : ' • ~( • 1 \~ J , "' l 

As we see, the prestandard offers three categories of enviro'nmeintal quality which 
may be selected in a space to be ventilated : categories A, B or C. These categories 

.. ; corresponds :to, . clifferent percentages of persons who fmd.- ·the 1 i environment 
': · 11m;icc~ptal>leJ.=. fJ{J dissatisfied). J r • '._ i '' 

r 1) t · . 1 
_: .\ ·: ~:d u ~:· n . t · \ c ·:.. -; _ , ~- L ~ 1 ) ; 1 ! 

.:As f~ as : I!AQ is -concerntldi, categ~ries A, B and C eorrespamds: more"-. or less to 
"W · respectively 15,. 20 and 30% dissatisfied (N:B. : the figures nefer to· !p>eople1s initial 
· , ,jµdgement when~.entering a space). .1.1 t• ·.: ;";:J ' , '<.: • ~!~ ~ . · : ,: 

Once the category is selected, the required ventilation rate can be calculated as the 
:H_tlw;rr-~f: ; -: :;; ' .. iJ 1J1 : . .. . r '1-0: - ' ~ol 

.., ' 
I '. .i 

1. a minimum ventilation rate to handle the pollution caused by the occupants only 
(no smokers) 

2 . an additional ventilation rate to handle the pollution caused by the building 
(including building materials, furnishing and HVAC equipment) ; there are two 
columns : one for low-polluting buildings and one for buildings that are not low
polluting ; in the third part of this paper we will discuss how to design a low
polluting building according to the prestandard 

3. a further additional ventilation rate, if 20 % of the occupants are smokers ; this 
column does not apply to classrooms nor auditoriums. 

1 The prestandard also gives some indications about indoor quality for health 
purposes. 



These ventilation rates are based on the occupancy listed in the table (O,~ pers.on_per 
m2 floor for a classroom and 1,5 for an auditorium), and on the assumption that the 
ventilation effectiveness is one and that outdoor air of excellent quality is available. 

Alil<alternative way offered jn;an;infe.rmative ann~Xi:ltQ.tOO standard is to calculate the 
.. , ,\:l~\ltilation,r~e required foi;- ~mfo1,tby t!Us ~quatio]jlr,(A6) : : :' L· 

:• : .. I; '; ',!.:· : ; ~-

" )' I~ J 

Q =JO. Ge 
.. fr· C',/·-iC :0· ( . c:,I C, 

1, ::, ;11 

Qc is the ventilation rate required for;- ~omfort, in ijtre per second 
9-c is the sensory.,pollutionload, in o.l5f ;r .. :>': q ' "• 

Cc,i is the desired perceived indoor air quality, in decjp·ol . H. 

cc,ois the perceived outdoor air quality at air intake, in decipol 
Ev is the ventilation effectiveness 1 ~! ,_, ;:·· •-"· • ·.i: · '-~ , ~JI 

t . . 
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3. Application of the standard to the desi~ of the school (classrooms and 
auditorihm) ;1i;: ' !1~ 1, . , : , ,,. 

: '~ ~ ) !_, "j~ l ;- I '·' ., :.l f' 

3 .1. Classrooms I<' " ,' ' I • - ~ - I ' l . 

- Thb "typical "''tlassroom that we are describing :here is designed for 25 papils and 
has a floor area of:54 m2

• ··The mechanical ventilation system is desciii:bed in 
figure 4. In winter, this system is only used to bring fresh air in the room, 
heating being provided by radiators. In summer, the supply air is at outdoor 
temperature. 

According to the specifications, the finishing materials are as follows : 

floor : ceramic tile 
walls ::··brick + plastering + paint 
ceiling : panels, partly of pafuted plaster antl '- partly of an acoustically 
absorbant material. · 1 

: , 1 • • 

.. . ._. ; I 

3 .1.1. First way : use of table 1 of the prestandard ·) ! 

3.1.1.1. 

First of all we have to control that the assumptions, on which the table is based, 
are actually fulfilled. 

The room, with a floor area of 54 m2
, is designed for 25 pupils ; thus occupancy 

= 0,48 person per m2 floor. 

Comparing the ventilation system used in the classrooms (figure 4) with the 
examples in annex F of pr ENV 1752 (table Fl), and knowing that the 
temperature difference between the supply air and the air in the breathing zone 
will be negative (summer) or slightly positive (winter) during occupation time, 
we can assume that ventilation effectiveness is 0.9 - 1.0. 

We also can assume that .outdoor air of excellent quality· is available, since no 
motorised traffic is allowed on the site and no outdoor air intake are located near 
the boulevard (see figure 3). 

3.1.1.2. 

The second step is to determine if the building (the room) is designed as a low
polluting one or not. According to annex G of the standard, the building has to 
fulfil two conditions to be "low polluting". 



, . 
. ,J st condition .' 

' .j .. 
• •, •t •I I , 1 ,J I (I . 

.,. . ,,(! "· ,, ! I " t. , 

Materials in a space may belong to the following t~r~e categories, dep.~nding on 
the emission of pollutants. 

Category Ml 
Category MJ is des.ignated for ~nziss,i.on-:test(!<;i. materia_ls whose ~missions fulfil 
the following requirements : L :.· , 1 • 1; r , • ;,· 

- emi~sio71;oftotal vqla(ileprganic c;ompounds. (TVOq) is below.0,2 mglr!1/h 
. , e111fssion, offorma(dehyde (H2C,9J.ts below 0;05mglm2h 

1
, , 

- ;emission of ammpnia,(NH) is below 0,03 mg/m2h 
emission of carcinogenic ~ompounds acc~~d;,:zg tn ca_tPgmy 7 nf )ARC 
classification2 is below 0,0005 mglm2h . 

a' ' ' j' ,': / \ l ! 1, I~ ( 

.c;_ategory !vf.11 inclulf.es also natftral materials that are .~own tp be. safe in respect 
of emissions : 

brick 
natural stone and marble 

I I , , 1 • ~ 

ceramic tile 
glass 

- ,m,etal suif.ace 

.. 

\ , 

,., 

' , 
I • •k 

. , .1 

·_,,, 

•• ··2 i 

·, ,j ', 

1 ••• 
tJ' 

, ... . 

I!:. 

Category M2 , ... ; . ., , , . . . 
Category M2 is designed for emission-tested materials whose' emissions fulfil the 
folfomi:n,g. ,requirements .: Li 1 , , , . 

1 

• ,_ . • ' 1/. ! 

emission of total volatile organic compounds cryQ.CJ ,if! belqw 0~4 mglm 2h 
emission of formaldehyde (H2CO) is below 0,125mglhi2h 
emis~ipnrpf ampolJifI)JNHi) is :f?~low .01 R6 ll!:Et/fll~h .1·~: '·, . , ,;; ··. · ... , 

emission of carcinogenic compounds .. af~°:rqing ~o ;cat~~f?[Y . 1
0 

of /ARC 
classification is below 0, 005 mg/m2h 

Category M3 

'I '.; i ;: i Cptego,ry M,3 ,il(lcluqes,,materia,Zs t~q,,t <{<?.I nqt oqye e111i~si.Q11:1 data) or.. t/iJfj em,issions 
exceed the values specified for materials in Category' M2. 

For a low-polluting ~u:i~qi;tJg, pot11i11ating 1 ; s.uifp.c~, "!?:~etia/f s?oifld bl} from 
Category Ml; less than .2.0'fo ~ ofth(!. f).T~CfJ S.hQ7.1r{q.fl~ft_<;Jm Cpt(!gorx. __ ¥2 and no 
significant area should . ._,~'f:frlJl11. Ca~P8WX.1:'f3 . . . ::. : 

1 
i . , . , , . 

•1••,,.:' ' ' ' ,· ,. ' I· ,:·,;·:'/ '_ l /1 11,./'. l •. i1,0;br'. ;;1:·1-.j'.\"l(.':; :1!1: in 'llii'')'I:>,:::,·;:, •,;I,: u~.i 

2' · Wo'rL~ ff.~0:, th· ;P;sq~~sq,iibk '.1~?87) ?!J:}('Waii~ 1g~~~~i~~'e r];b,'~)t~[8pk,:.r.'. <;pp~Niagen, 
wHo Regiona1 1 bttic~'r0t-·.Elifope:0p·.r.2:tfu.' , 1· <·" 1 ,u·. J 1··'·)'1 ··' ,_,,,, 1 • :.J .. 



In the case of the finishing materials listed above, only paints are concerned. 
Conformity with the specifications of annex G will be checked when the 
contractor will propose the painting products to be used for the walls and the 
Ceilmgs Of the"cfassroOins. "j , • ' ',' " \I, ' . . \ 

I I'..\ 

2nd condition 

, The guidelines on the··aesign of HVAC'·systems in low polluting buildings given 
in FISIAQ-classification are to be fulfilled. J : • • 1• 

· In fact; '' the g uropean School is built m accordanc'e to Belgian 'codes and 
standards . As far as' HVAC systems are concerhed, •1the' general 'specifications 

I , 

are given in a document (guide) called "C::abier des\diarges-type n° 105 11 edited 
· by the Buildings' Agency : · · , · -- •· "·' ,: · w · 

\ ~ • • I I 
' I• .. ~ \'. 

A comparison was made between this document and the FISIAQ specifications. 
It appeared that''the following impdrtant items are included in bofh guidelines : 

tightness of the ducts and accessories 

the supply air of the air handling units sh~ll be cleaned''w!th filters ·whose 
dust removal efficiency fulfils at least the European class EU7'' ; 
the air shall not bypass the filter media through the holes '·'or leakage's 
between the frames and air handling units ; the air handling ·unit shall be 
airtight so that air does not flow through leakage's to the supply air between 
fan and filter due_ to under pressure in the system · · ' 

• f. I ~\ \ '_' I~ ' 

the operation and maintenance instructions of air-handlingl.equipmen( shall be 
handed over to the building users during the commissioning process of the 

~\ \ \ . I,,_ t ), : '. ' I ~ < \ •••• • • ... • • 

· ·' air-conditioning s)7'st<;'m · · ', , · ·, · , · · u • · '· 
·~1 .. .. \\ ··.~,\ • -'~ \_'~' . } 1: .... ; 1.·: ,\ 

fibre filters of air-handling units 1shall be•·replacecl acbofdihg ta''' final pressure 
'dropdefinedbytlie'cresigher··,, .. :.\i·· '· .,.·· .. \]' ·, 

-~\ \ ·, \ \ ' : ' '; ···t·. 

3.1.1.3. 

' \ ., ' :~usi.Ilg table >f for"'low polluting'buil~ings,' we find· tha(required ventilatfori rate is 
equal to .:.. · ".'·' · ·. ' '1

': 1 ·.·., '' '. • ··• ·"' , .. . ::· ·.' · , • . 

.~·;n' 1*· 1;0J~')6,'C> l/(s:iii2}1'if'd1.tegory A is·s~1~ted ·. · .... ~, ·. 1 · • ' \:) 

•'3\S· +·'()';7 ~=11 l:l:;~.1J~.W2)'if cfategorY\Ihs·;·shlected ' ,.,::.\ . '- ', '· ... ' . \·i .. · -

2,0 + o,4 = 2,41/(s.m2) it'~areghr)P'c\s·s'~IeC:t~ci 1 ; •• • 1 
.. ' •" • .• o1· , ,.., ~·· 

For the classrooms of the European School, catego_!y .9_~~~ .. s~!~c_!e~-!~-~~~-ce 
.costs, and taking into account that ooening .ot ~windows for nC}tw:aJ ventj\ation at 

· .~J.';l;rliighbr' rat~r~~1 !po~~)ilii·i ci~Vri!ra ~1~gg ·~~to~ ,o~~~~t~n~#fil&: ·1 p~~~di~ .. ·;j.·. -
.. ... . . I . .), ' I . ' : ··'I ~· _, l • I.'' ' . ) ',, . . . 



Thus, lhe ventilalion rate in a classroom is equal to 2,4 x ,5,4 = 130 l/s. 

3~.J .2. Second way : .use of equation A6 of the ·prestanda1:d. r : : , ! , , . 

/'· .J. 

To use this equation, we need to know ' .. 

,,.· the desired perceived indoor air quality, .in.decipol._ 
;,.;i :: the perceived outdoor air quality at air intake·, in.decipol, . 

.1 , ""' _the sensory pollution load, in olf , ·· (: (' 

i' 

For category C, the perceived air quality of the indoor air will be equal to 2.5 
dp! according1t(} t~hle 5 of ~he standard. i · 

In towns, when good air quality is available, the perceived .air quality of the 
outdoor air is better than 0,:1 dp, according to table A9 of the standard. 

'I ,-_ 

Last but not least, we· have to estimate the expected st:nsory pollution load caused 
by occupants, finishing materials and :I:IVAC systetn;. · ,!: . , . 

For the occupants, we can use the values given in table A6 of the standard, 
i.e. 1.2 olf for a child in the kindergarten, 1.3 olf for a child in the primary 
and secondary school; and 1 olf for the teacher. 

For the building, including ventilation system, table A8 of the standard gives 
1 • target-values for new b,"U,ildin.gs, either low polluting (0, 1 olf per itJ11? ,floor) or 

". not (0,2 olf per m2 floor), The Europe:@ S..ch9ol is designed a~ a low 
·. ·.: , polluting building, so we take the value ofO,l.9lf per m2 floor, ~~~·:5.4 olf 

.;;1 • J; ·;n; for Jhe classroow. 11 , : "1 

., . 

Ii 

, ,'(; •
1,1 J;' ,- iJ. _,: i} ! ) 

As for the first way (use of table 1), conformity with the target value has to 
be checked when the contractor propose the finishing materials,. accq~dingJo 
the specifications. 

·r· '..-j, ~' .:~'\ l : ilt1 l; ·L.'.·, .i) '1:_;, _;; f :< ~· I J; )LL iJ
1 

(N. B. : we assume that the ventilation systet,njts~lf,, :~ing de~~ed ,more or 
Jess ill; ~ccmr.dancet ,witlt FISliA Q-_guidelines, dpes. no.t ,poHute ,at, all); ' 

'}i Ii~ . .. "<_ ffl 1 1 • I '\J '(I -~J ! il 1 ,· ~ J, 1,;(! :~ '.·'1;1·f L1 ~ I'.:.' .. • ~'I ::J, ;JI 

This will ,be· the big difficwty .~UP.~: µs~ 10,f eq\li;ltion 4\9 ,i.siJ:l,~e ch~9kin.g of the 
sensory pollution load of finishing materials needs a widely accepted test 
method. withacceptablereliabilityandcostJ:, ;; •r:,; 1·:;'. f1)u\ . .:. ;•• • 

'. :j~ '•lllj'J.i'·'.~I,'\·- ,.·;-J~·-1,\,~:';' 11.':J~·~}!! I 

To know if such a test method was availf).bltf, ~' l~ttelf: w;a~ ~ent, m.Jt .in August 
1995 to all (14) laboratories involved in the project "European database on 
indoor air pollution sources in buildings" asking them if they- could-carry-out 

1.•r. '' such1 measm;ernen!S ;; the' degree: ClfJ pr~isimbthatr :could: bfi eKpt!cted: ian.d: th~ 
involved costs. It appeared from :-he1,all.swerS(1that1 aJ:dooumentldefining a 



method to measure the sensory pollution emission in "olf" in a sufficiently 
precise an&complete way didn't yet exist at that time. : '1 ' 

In the meantime, a document entitled "Protocol for sensory assessments" was 
prepared in the frame LOf ~tht.:;..Data Base~<project which is~'planned to be 
finished during 1997. A letter, similar to that of August 1995, will be sent to 
the laboratories in April 1997.3 V' 't ,.; '"_: 1;1 .J, '.• · 

Nevertheless, if we nowjapply equati0n A61
/ using :th:e' -Selected values for the 

perceived indoor and' outdoor: air ·quality;' and forl .the .sensory pollution load 
caused by the occupants and the b'nilding~ we ·can calculate :the required 
ventilation rate. 

sensory pollution load occupants ±c: (1.3 x 25}-f· 1 · == 133.5 olf 
sensory pollution load building (0.1x54 = 5.4 olf 
total sensory, pollution load :c: I:··.:. !38. 9 olf ·~} l d 

perceivedii.ndoor air·qualify d· 11~ = 11; 2.,51dp 1 . h '. : 

perceived outdoor air quality = 0.1 dp 
;_,_·.·u_ .cventilatiotieffectiveness.· )i1:· 1 =·~:~· 10.9(see·3.Ll.1.) d ·~• 

ventilation rate requiredJor,aomfort =i 1>• ·' t.1t,1 ·r1 · ,, - ·,. "11'.J • 
1 

(1' ,J . . Ii ' . . ,·. ·::i ~ 
-. I ·-

: I .J 

jf_; 1tr I" 

}( J Ll ), l 1. 

1th tl!i.is c-aser,. the;user 1ofi~quati01i A.'6i'gives ia'illi'gher ventilation rate than table 1, 
., . : , · since equ~t'ion .Ai6 takes into account a sensory! pollution load of 1. 3 olf per child 

·'. aitd a vehtilation effectiVeness of 0 .190c1;, It is 'the advantage of this method to 
enable the designer to calculate the ventilation rate 'in ·accordance 1to the actual 
conditions in each particular situation. 

. ~- . : I ) "\J''" • ; ~ l _' .\ .1 I , ~' I.I'; I: .. · 'J. 

I' 

" 
The auditorium is located in pavilion M that houses the cultural activities of 

.,, 11 .'.gek'<YfHiaty sC'h6ffl stltdentSl.J: J H ,, 1•·firr·~1 1 ·''. · _;, . '. · r•t .,. ~ ., .11 

This \rboin '.is clesigned4or an· oatftipam:y· 6£ ·so persons · ( attertdanee :arid "actors" -
musicians a.s.o.) and has a floor area of 102 m2 • The airconditioning system is 

• 1 .; 1 ! ·:: 'desetifiect;m figUte 6;i Tfre. fmiSh.ing1hi~riats ate the- :foliowing ·:' .. 11.1 · 
.-?" 1' _'.=(l'.~~ .. 'J'.'.~Lf~·--~';~,'t'~.,-~ ~.: .. - ·~·J.:' ;]f ' 1,1! l; .. ;d.~~ ~r;r (:; ~. i--~I ! i,I" i,,·l~IJ 

- floor : glued synthetic carpet .:.. .: JJ -~~ ,i ·_ 1•:, ! ·:; L ':_rJur ~.· );;_'-,._c .. '" . _ ,J},~~D '-

- walls : concrete blocks + plastering + paint 
'i2·.' '/ ,_;(jeili'n.g' !~;paifitedi)laStef•'PalleiS It; roL:. ' t.' Jifi: >; ;J f!:'J ! .G f

1
'1. i .. t'. ·1 :11. !J ·) I 

:'r· ~.1 ~,;..1.~1 · ·,·rlJ ~11.;;~JCi ·.~1u~f 1 1:· }A.cr:,·~ ~;r;~~ 1.; i..:-'1v: )VU ~;.,1j·1n~c·1.•~:·1.1:. (LJ) i11; ·~·1 ;~~(' ~l 

, .) ~-;JI.:.~ '•IL.:., v ..... Lr',j c1 1 J.JJ 0ud21; ·:~!.mir·i[·_rd !Jf ;;;;·_··:Ii'.'?. r1;ir1J;!eic ~;~,; 1f.1CIJr,' 

~1r\J lfi lthetllllSW~S prowioo:ruml. teltn.iuemsq th~~ivmlL be liw;hl.ded.irn ;the·.1poster and 
1; ,\~rrl1d'is¢.uss.ed•duuing;theitechni~aluse.ssioorJnt b-::rrn·'>qru: ti f·~r<J Vfil•1·,,r!; 



, .. - acoustical plexiglass shells on,the podium 11 , 1:; ,. 1. • ... 

I ... ' 
- seats : not easily flammable foam + woven material ' ·, ; i. : 1 · 

,, 1·l ·:· .• '1 Jj ·'' 
3.2.1. First way: use of table 1 of the prestandard 

3. 2 .1.1. Assumptions 

i ,. o,ccupancy : 0, 78 person per ~2 floor ; this is about half of the value 

3.2.1.2. 

3.2.1.3. 

mentioned in the tab~e , . ' , ,, , 
ventilation effectiveness = 1 (in accordance to the second case of table 
Fl of the standard) 
outdoor air of excellent quality is available. 

The auditorium is designed as a low-polluting space. 
A very important step will he the control of the conformity with the 
specifications of apnex q of the standard (quantity .of materials belonging to 
categories Ml, M2 and M3), especially carpets, seats and paintings. 

. ; . 11 1 .. 

.' f • , 1. ' c • 1r J 

• • 4 • \ j ~ ! • I ' I l J . ' ~ f' 

Using table 1 for low polluting buildings, we find thfit. t4e ,~equired 
ventilation rate in the auditorium is equal to 

in category A : 16 1/(s.m2), i.e. 
in category B : 11,21/(s.m2), i.e. 
in category C : 6,4 1/(s.m2), i.e. 

1.6321/s 
1.1421/s 

653 1/s 

The auditorium was designed in accordance to category C, taking into 
account that the actual occupancy will be much lower than the value on which 
table 1 is based. As a result of this, the actual comfort in the room will be 
higher than category C. 

3.2.2. Second way: use of equation A6 of the prestandard 

perceived indoor air quality, category C : 2.5 dp 
(table A5 of the standard) 

- perceived outdoor air quality : 0 .1 dp 
sensory pollution load caused by the occupants : 
80 occupants x 1 olf/person = 80 olf 
sensory pollution load caused by the building : 
102 m2 x 0.1 olf/m2 = 10.2 olf 
total sensory pollution load = 90.2 olf 
ventilation effectiveness = 1 



l' 

If we assume that a method far testing the pollution lQad;, of materials will be 
soon available, so iti.wilh:be,possible to cb:eck the value of 'O.l olf/m2 , we can 
calculate the required ventilation rate for comfort in the auditorium, using 
equation A6 : u, _ 'f: ! '-' , , __ \;. ·, '.'~- ~-- r· 

QC = 10. 
902 

= 375l/ S 
2.5-0.1 

Uslhg the same equation,· we can calculate the comfort-category that actually will 
be reached in the auditorium with a ventilatioli rate of653 1/s:· · 

.. I' 

Cc,i - Cc,O 
10.90:2 

653 

' .. _,. , - :1.:: . 

! ,i I 1' ~ t ' I 

1.4dp 

C 1 5dp f . t) .,;-, 
ci= · 

I J • I 

· !This is about category B. (see table AS of the standard) ' 
i , . 1 1 ; ~-~ r . ~.)\/! i i, _.. : ,1 • ~ . 

This case again illustrates the ability of the method using equation A6 to 
calculate either the ventilation rate to obtain a given comfort-category, or the 
comfort-category with a given ventilation rate, and this in different and specific 

• I t' ' i 
, r u;; -§ituatiori.S: Ii .. ' ; i ,; i ~-: , » ' 

' . 
. :, 

( I 

... , ·I I: . 

.. • ' • 
\ • • I 

• .. t • • , 

.•J 

,:_ 1_.lJ';_. 't~il l,..{l:;( 1 1~ ! ~ .. ·,J 
,, 

I 

I f_, ( 

I~ , ( I . 

"_/Ii ' . , : . . 'iJ!' ,( 

If. ~- ••• 1 '.~I ' •, .. · 

:~ ~ ~'i1Lu<J '-;,!. \~_, ,1 L 7~·-~f.lrJ ~ :_:· ;~_:,~ l ~~i i:lrf.f.p ·;! \: ·t'- ?d_ ·

il1i ,:-:_(I[ =-o· ~;c ' c\!(J I 1_: /'II< :':Ol 
'.1h :,'.()(.• .- ::: ~ .. i.;oi tiorwlJoq v-ir:,:w;i;.: fi;101 

1 _.. ri·;,sn:J'•in:ili~· n;>iJJ~:iH1:J .· 



TABLES FROM THE DRAFT-J>RESTANDARD pr ENV 17S2 

Tabl€f 1 
Design criteria for spaces in different types af ~tiildings. 

This table applies for the occupancy listed in_tfl~ table_aQ._d. for _a ventilation effectiveness of one. 

Type of Activity Occupancy Category Operative temperature Maximum meali ai[ ;' 
0 

""'. .:Sofuxi Minimum Additional ventilation Additional 
building/ oc ' 

•,-; 1 v~locity _i _ .. ~ pressure ventilation for building. ventilation 
space - rills -- - rate, i.e. (add only one) when 

~- ..::. 
for -_,smoking ' - -- -: occupants ' is allowed 

' •- -- ouly_ - - · - -· ----- . l/s - - T- i (m2 floor) 

met person/ Summer Winter Summer Winter .BBfA) l/1:.ffi2 Low- notl~w-

(m2 floor) - po!lu,ting p(;llluting 
building builcljng 

- . 
I --

I ' l/s in2 !is m2 - -
-: : -

Classroom 1,2 0,5 A 24,5±0,5 22,0±1,0 0,18 0,15"" 30 ' 5,0 1 ,~ 2,0 -' 
' 

B 24,5±1,5 22,0±2,0 0,22 0,18 =- 35 3~5 0,7 t·i,4 -
~ 

c 24,5±2,5 22,0::\:3,0 ' 0,25 0,21 40 2,0 0,4 0,4 .. 
' 

' . ,. 

Auditorium 1,2 1,5 A 24,5±1,0 22,0±1,0 0,18 0,15 30 l.51 1,0 2,0 -
-

B 24,5±1,5 22,0±2,0 0,22 0,18 33 10,5 0,7 1,4 
I 

-. 
-c 24,5±2,5 22,0±3,5 0;-25 0,21 35 6,0 0,4 0,8 .• 

- ' -. 
:.. 

It may be difficult to meet the Category A draught criteria. 

. , .. . ..... 

- ~· 



Table F.1 
I 

Examples <)f ventilation effectiveness in the breathing-zone 
hf spaces ventilated in different ways ::: 

·I -· .,.. .. I 

I 
I -

Mixing ventilation Mixing ventilation Displacement ventilation 

Temperature 
difference 
between 
supply 

air and air in 
breathing zone 

t, - ti 
oc 

<0 
0-2 
2-5 
> 5 

·:.i . 

' t 
.:, 

!. 

Ventilation 
effectiveness 

~s-1- ·~ . ~~~ ~-
t. ,_ 

' I ' I . " 
~· ..... e 

' ·----~ 

Temperature 
Difference 

I 
;_betwe!<n · 

Ventilation 
''C 

effectiveness 

, 

1 

supply 
··• air and air in 

I 

o.9 -io , 
9.9 ! 
9.s . 

0.4 - 0.7 
' 

I breathing zone 
t, - ti 
oc 

< -5 '; : 
-5 - 0 
>.0 

I .~ 
I I· i-. 

i . -+ .. -- ' ·-
: I ; .. . 
+ 
,. I .-.· 

I :_ ; ~--:-"-;-.JI. -
I I co , , , 

I ._J_._ I 

I 
I . 

. I 

0.9; 
0.9 - 1.0 

1-.0 

j·-· - .J. - .. ..... ---
' 1 

I 
~...., 1 

Temperature 
difference 

l;>~tw~en 
supply I 

air and air Ji 
breathing zone 

t, - ti 1 

oc 

>0 
0-2 
>2-

--·- - __ _ J 
I 

_, ,r-, "' I 

~ ~~ ;~ l ,-_ l 

.. . 

.. 
' --
'• 

. 

--

Ventilation 
effectiveness 

-· ... 
.. , 

'•' _; "• 
•' 

.~ 
•. I - ·- . 
.1.2..; 1.4 
,o.f-o.9 
-o.s - 0.7 

.,~ 
•' ., 
-

' 

I,.'• 

\' 



Table AS 
Three categories of perceived indoor··air quality 

Category - Perceived air quality, Required _ 

' 
Ventilation rate '1J. 

. 1 ' I 
l/s olf 

' j ~ 

%. dissatisfied .. dp 
; 

A 15 1,0 f 10 
' B 20 1,4 7 I 

c - 30 2,5 ' A :· . . ... . . ' . ... .. --· 
1
> The ventilation rates given ~re examples referring exclusively to perceived air 

. I . 1 

quality. They apply only to''Clt:an outdoor air and a ventilation effectiveness of one., 
" .,. 

' . J 

... ~ ... 
.. . . . .. .... .. ~ 

•' 
I' 

. v· .. 
". •. 

-·. · ' f 

. \ . ~ 
' ' .. . . .. ~ . .· 

Table A9 
Examples of o~tdoor levels of air q_uality 

I 

' . , 
Perceived Air pollutants . .. - , 

I , . , . 
I ~ 4 aµ . ·r . 

' . quili~ .. 
" 

.. " ' · . ., 
~ 

,,·· ~ · ... \·: .. dp 

Carbon Carbon Nitrogen Sulfur Particu-
dioxide monoxide dioxide dioxide lates 
mg/m3 mg/m3 µg/m3 µg/m3 µg/m3 

Excellent 0 680 0-0,2 2 1 < 30 
In...filw~ .•. g,QQdJ!i..Lcruality ~ 700 1-2 5-20 5-20 40-70 
In towns, poor air quality > 0,5 700-800 4-6 50-80 50-100 > 100 

NOTE : There is no direct relation between perceived air quality and the pollutants listed in this table. The 
values for the perceived air quality are typical daily average values. The values for the four air pollutants are 
annual average concentrations. 
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I = AIR INTAKE 

Fig. 3 
Air intakes 
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Fig. 4 

system classrooms 
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Fig. 5 
Air conditioning system auditorium 
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