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SUXMARY

1. Toeup. An EtaLueÈton
Efforts to br¡dél

raÈe ftforutloir m the
gqn.er¿ttos çod gercvar nechaulgus of the afr, coacðnlnanÈ6. Fof reacElve rlr

o¿LerrtÌ Þufflcc EougÞoêsa anê u¡erl¡I surfoce erea. Incre¿geÂ ln rerglltG
huuldlt¡ lrad.e, proqereced po$ltlrq l¡pact on SO¡ alnk r¡¡eê,acd a eqrller htt
slgnfflcaet {EpàcÈ oE N}r ¡tok r¡tes. The degree of afr düng ¡¡a¿ found Èo
have a proaourceê l¡prcÈ e! ùath SO2 and NO¡ slnk rates.
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S. Renes, B.P. Leaderefr L. Schaap, El-i-erstraelen et 1. Tosun.
d'élluinatlon du et du S(J de l talr

t¿ lr des de concentrac contaBin¡nts dan6 I'afr
rlcurB, ll est nóceesalre drobtenlr des doneécc próctsea 8uE lce æÊ&
¡rroductlon e¡ d-téllEtnatlon des dlvers cont ¡.a¡,naEta de rr¡lr. En oêcnl¡æ
luportant pour lréllnlarq¡lon des conranrnaÂf¡ réaetlfe eËt ¡e têur de ¡é.If-n-
trtlon. LèË taux de sãdlentatLon ou ceux ¿ßéllrins¡toÊ.¡rour deux eonLrEl-
nantu róacrlf'E de lratr d¿s tntérleurs (!É. cc So¡) ont ê!.ê res.rê¡ d4ns uæ
encelnte Elcro-clrutrçüe en foncelm du qÈêrfau Etlllsé'(plâtre .n j"nn."o*.
pdplcr pelnt¡ er ÈaÞL6), de fa grandeur de lå au e.lttlve,
ec de l-ragltaÈlon de -!.!slr. t-se t¡u¡ {c Bédlren fåsé-ral, plua élevês que eeur du {O"- Le¡ Gaux de t du SO¡
cu8&nter¡r avec la rugoslté de l¿ surface ô¡ Et cle.
Urc augoenÈâtlon dc lrbcntdltó rel¿ttrc fatt cro nb¿È1on
du s0¡ d-rune façoe col¡aldár¡blet GE rreffet Eur ¡e tæ¡ de sêdl¡entattan du
No.. quolque urlm grononcá, e*r senifble. Le dcgré d.agltatlon àe I'¡l.r
ùxerce un effe¡ coretdér¿ble eur lea Èåux de eédlæncatfon du SO1 et-Cu ñO¡.
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vcrschutzungen. filr d1c z4farreÊ8 ÞÈ cbe.t6ó ahtlven Luf Gv¡runrefnlg¡rngeÉ
splelt dle S.tnkra¡e elne rtcÉttg.e Êolle. Is efÍGr Elt¡¿ko,Lc¡ uurde dte
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A}I EVâLUATIo! OF 5I}¡I( TEIXS t' ÌD'OYIEG
tlo2, ¡trD ño3 tRox l¡oooß Af,&

s. nerrbslt2, B.p, Leq¡lçret2'!, L. scha"pl'2, lr. ltctøttocleslr?, Í. 1,o¿.,o2

Dept. öf ArchJtecturc and Butldlng lechnology
Elndher'en UnlvÊrrlcf of lechnolqgy

1 E{ndhoven, The tfet*erländc '.

-Tl¡c Joh¡ B, Plerce Foi¡ndoclöa LaÞorrÉety
r ll€e Háv€r¡, CT. USA
-Drpar troenr of Epl'dertol o¿y'etú publ lc Health

Yale Unlyerslty School af i{cdúclne' N€e lleven, gt, ItS^

Introdúctlon

Alr cotltå¡lnå¡r! concÉlEråtlons ln the l¡ctoor c¡rvftoas¿rt .rG o furctfúa
of sever¡l rlarlable¡ lncludlng: contaúln€nt prodüctlon rat6;¡ lâftltrátrfoû orve¡ìtfbtion-rat-ee; alr utzlngl Eínk raredì effectlveacrc ór.ätr cleanlf
devhes3 ¿nd out'door conce¡tratl.on€. Effo¡ts to nodel canceatrstfri¡¡ J
lndoor glr contåDlna'ls requlre eccurate l¡for¡gtron o¡ caeâ ef ite ¿gore
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Experfpenta

The basellne concentratÍon of the gases, C^ (background levels), nae
recorded before each experLnent and aubtracted tron ari ueaeurenente. The
gase6 sere lnjected lnto the chaober untll peak concentratfons (C.) of CO^ _
tZ, Noz - I ppn and SO, - I ppn sere reached, typfcally o.r". 

" trå'nÍnuteZperlodi The decrease fn the gas concentratfon in the chanber, under well
¡Lxed condltlona¡ and upon cessatlon of gas inJectr.on, can then be representedby the folloulng equatfon

ct - c, "-kt (1)

k-n+E+RH (2)

For the eaEe chamber ventflaÈion raÈe settlnge, COc decaye sele not foundto vary as a funcrton of relartve hunidtry, t.rp"i"iui"zo;-;;;";; area of rhenaterlale evaruared. Decay rares_ for No, ãnd sò, rot ,n-ãrpty-IñJru". and lonrelarfve hunrdfrv are assuued to be appráxrmatea?uy irr!"cõ;'à;";;-..re, alncealunlnum (rhe werted eurface of the cirånber) is non-reactfle. Tíe rupact ofvarylng relatlve hunldities on the sfnk rates for NO^ and SO^ unàer tt¡econdrtLons of a con.ranr venrirarlon rate, raprã-ui;1";";"ã-å"-iil..r.ra rothe cha'ber is sholrn in Frgure r. so" sfnk rätee denoistrateã a-pronouncedlncrease vlÈh lncreasl"r,y: whfle a f""" pronounced varLatLon ln NOl 6tnkrates under the sase conditlons r¿as obeervåd.- preeunably the water 3oi.ù-iUayof the gases accounts for the sfnk rates, aitirough potentrar settlng of thechamber str¡:face area under hfgher u nay'ricrease the effrcr.ency of thesurface. fn renovÍng rhe gasee. The tnpåct of rerarfve h;i;i;;'";'No^ sfnkrates obaerved fn rhrs srudy wae rees ihan reporred by one "au., "aiãl ?s'il
the No, and Soo slnk rates versus 7 RH for varlable eurface areae ofdffferent máterfara¿under a conatånt .r.otiï.ttoo rate, varlable Èeuperatureand rapld ufxfng are ehorm fn Ffgures 2 and 3. Tbe ernk rates for S0^ (arange of 0.4 ro 3.5 ach) were grearer rhen No, ( a range åi-õ.oi-i"-i3s'"-"t)for all condrrioF.s' representrig the greatei leactrvttj of só;:- Ã pronouncedeffect of EarerLal rype, narertal suriace 

"r";-;;;-RH-;;-";;A;"ã for SO,(Ffg. 2). The No- ar.nk rare' (Ffg. 3) ¡nere found ro fncrea';;iit rn"r""ãrogRH and ¡aterlal súrface area.for iall paper and carpet. The tmpact of RH andvarÍable surface area for painted boarà ån No, 6fnk-raÈes w"" råå" pronouncedbut above rhe ventirarlon rare.s measured by ¿82-d¿;";ã.--t.rr.r..ire generatrydtd nor correrare wirh rhe_sr.nk raÈes ro. ú0" á.r.. ai"-r"rrg"'Ji-iå.p.r"aur."encounrered in these experrnents. so- slnk Éatee deuonsi.ãt.ã-.-JIgorrr".ntbut lor¡ negatfve correletfon vfth tenfreralure,- refrectrng the racl-tut hrgherrelatfve hunidities fn rhese experioents roi-tt¡e ror. ,.i"i À"i""ir,achfeved under condftions.of lower tenperature. The¡e wae oo 
"rrr¿"i"lo3rtiä,conversion to N0 or re-enLsefon of NO2 froo the naterlela a."t"¿.--'
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Resulte and Dfscuaalon

NO2 ond SO2 dacqtr rota¡
It ¡ rllotlvr humldlty ln ampty cñomà.r

ô t{Or &cor (Nq-CO¡)
{ ÂSqdGor(SO.-COr)
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Fig. I
R?torlyr Humtdliy (%)

:!e 61nk or rengyal rarea ln alr changee per
hour (ach or hr -) for NO" and SO^ ae-a func_tlon of percenr ¡elarlve Éu¡rt¿fry¿(Z nu) in-tueeupty all aluulnu¡ envfro¡¡Dental- chaobei.
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Table I

Regresslon Analysfs I for Predlctlng the lnPact of R:lt.tf:t-":++dlty end

vãrtable surface Areas 9f MatertalÀ on NC. and so? slnk Rates" ln Alr
-d;;;"" per Hour (hr-r) for Chanber Expériments'under condltlons Õf
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Rclollv. Hum¡dltY (Y.)
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----.'oúY, --r.0.83r.0m
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Rù0 (n)
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Parametera

Intercept

Coefficlentg

1)

2)

0 .043
(0.108)

0 .033
(0. 0013)
0.0039

(0 . ooo9)
0 ,001

(o. ooo7)
0 .0033

(0. 0009)

o.92

a ..06
..0ß

-0 .094
(0.432)

0.054
(o.0o5t)
0.0018

(0 .0035)
0.01 01

(0.0029)
0.0173
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R.lotlv. HumldrlY (A)

1) Surface a5,ea of
carpet (ur-)

2) Surface area"of
vallpaper (n-)

3) Surface axea of ,
painted board (rn-)

4) Relatlve HunldltY
(1¿)

Flg. 2. The slnk or renoval ratçs ln
ati changes Per hour (ach or hr -)
for So^ Às a functlon of Percent rela-
tive húoldlty (Z RH) for tso surface
areas of three Dateriels.

Flg. 3. The sink or renoval rates
ln elr changes Per hour (ach or
hr-t) for No^ as a functlon of
percent relaÉive huuldltY (Z RH)

fot tro surface areas of three
materials.

needed.

Conclus-fon

carpet6¡ etc.) are needed.

Degrees of Freedon 4, 94

(0. 0034)

0. 70

4, 94

f the scandard error of the est1mate ls presented fn Palenthe8l's

tl n and RH in equatlon 2.

The results of Èhese chanber exPerlEents lndlcate that fleld etudfes
dfrected toward asgessfng and nodellng exPosüres to lndoor alr contanfnants
should lnclude lnfornatiãn on the lnterlor eurface areas' furnlehfngs' alr
nlxing and relative hunLditles ln the resldences atudled' Ln order Èo

deter;ine the slnk raÈes for reaðtLve alr contanLnants. Fallure to gather
lnfon¡ation needed to estl¡nate the slîk rates for reactfve afr contamlnânts
can result in large errors 1n predfcted indoor contaminant levels'
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