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OYZIKH.— ‘H dtpoceorpiki) pdnoven t@v E0@teptk®yv ydpov: Mia aneiiy) ik
TRV TOMTIGTIKY] PaG KAnpovopnd, Hmod tob *Axadnuaixol x. [1. 2. Osoydon &v
cuvepyasiy peta Tév x.x. Xo. Zepewod, I'. Apdxov, I. Zidua xai G. Cass,

St Tob axadnuaizol x. Ilep. Osoydon.

EIZATOTH

TN obyyeovy Emoyd, i edpwmainy molTioTId XAnpovopLd, wob énElnee &mod
norépovg, xhomés, mupxayiés, dmetheiton dmo Eva xatvodpLo xivduvo, T pdmavey Tob
nepiBdihovrog (Euro abstracts, 1995). ‘H Spdon vév pbmwv dhhowever, xal Tig me-
pLeGOTEPSG Qopis i GvriaTpédrpa, pwvnuela xal xtiple. To yeipbrepo 8¢ elvar 81,
8meg delyver % ovetypatind) Fpcuva & TehsuTala YoV, dethel Xl TOVG TOALTIGTL
#0V¢ Onoaupode o Beloxovrar 6t EswTepinols yMpovs, rwg poveele, Tvaxobijres,
Exxhnotee, BuBroliixee, dpyeto0fnes (Thomson, 1978 Baer and Banks, 1985b-
Cass et al., 1989 Briblecombe, 1990 E. C. Research Workshop, 1995 Ha-
vermans, 1995 Larsen 1995 Leissner et al., 1995). ‘H xaractpopuey Spdon Tol
meptBdMhovrog v dhhordver pévoy aloOntied T povadika adtd dvrixeipeve, GAAL
ouvadedetat xal wE Thy rdisto TOAITLRGY TANEOQOPLEY, TToY, dxbun xal EXv aTe-
oret duvatoy ve Emavoplwlst alcOytie 6 dvrixeipevo, adtic ydvovral.

Pimor mod cuvifwg mpoépyovrar &md 16 EEwrepind mepuBdhhov xal Sisiodbouy
o1 povosio xTA. slvar w6 6lov, To 6Eeidin Tl aldrov, TO viTpikd 68D, 10 diokeidio
Tob Oelov, & mepobuaxetviovitpihie (PAN) (Cass et al., 1989+ Hisham xal
Grosjean, 1991). “Alor duwg pimor, nwg Popuardetdy, wupunyxied 68V, 6Eued
BED xal yAwprwuévor H8poyovavlpaxss, Snulovpyodvrar dnd domTepinés TYYEs oL
Smapyovy uéox ote xtipre (Baer and Banks, 1985 Bliblecombe, 1990 Hisham
and Grosjean, 1991). Xz povoeia, lowg of wd Guyve dmavT®ueves E6OTERLRES ToY)-
Y&c pUTwv elval of 2TLoXETTES %ol JLAPOPE RATAVAAWTLRE DALXL.

Te depoperagpepbpeve copatidio, eldiund Ta Tohd wixpd, 6mwe adte THe wibdhne,
elvo mavTayob Trpdvra 6Tods E0wTEpIRals Y MPOVE Xal GUVIGTODY pLd LeYaAN GTELAY)
yie T Epya TEYNG, GAAG T peAéry Toug sivar ExTds Tob oxomol adtiic THE Tapovsiu-
ane (Nazaroff et al., 1993+ Christoforou et al., 1994). Oc pac amwacyoriost 836 7

gmethy) 6o Todg QuToYELXd cuVdsbuevous aéptovs pUTOVS Gt % MEoVE oL GTEYRLouY

* P. S. THEOCARIS, CHR. ZEREFOS, G. DRAKOU, J. ZIOMAS, G. CASS. Indoor air poliu-

tion; A threat to our cultural heritage.
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molTIoTIXeG GuAhoyée. ‘O TMivaxac 1 owvodiler pepixd, Siebvéic dmodentd, gmiTpeno-
teva Bpra 1o i péyroteg Eowrepirie oLYXEVTPWGELS Optopévy SpaoTindy deplmv
pUTY 68 xTipr mob oTeydfovy mohTioTIXOE Bnoavpods xal pepinic éniong yve-
o7eg émpdoeic TAY phmwy adrdv ot Shixd amavtdpeve o¢ povesia, Bifitobijxec
ral gpyetobiixec (Thomson, 1978 Baer and Banks, 1985b* Briblecombe, 1990).

IIINAKAX 1.
Kémolor 81ebvi Sprar Eowrtepunédv ouyxevrpdoemy deptwv phmeoy
péon ot pouceln, BuBhobixes, deyelobiixec
(ano todg Baer and Banks, 1985 a, b Brimblecombe, 1990)

*Aéprog pimog TvoTnvdpevo bpto *Opyoviopds
NO, 0.0 NMAB, BML
NO, < 2.5 ppb NBS
O 1 ppb NMAB
HNO, 0.0 NMAB

NBS = National Bureau of Standards; BML = British Museum Libraries.

*Aéprog pdmog Apdon oo HALxd

(ano rods Tomson, 1978 Baer and Banks, 1985 a, b Brimblecombe, 1990)

NO, Eehowpdler Bugpis - ypdpota.
Mevdver thv dvtoyh 6V dpaspdrov.
Emidpd otd poToypupued oiips.
0O, Katootpéper 10 xaoutooix.
Eebwprdler Bagic - ypdpata.
‘Emdpd otd @oToypapued Hhixd.
Karootpéper ta Bufiio.
HCHO ’Ermpedler poroypagpies, petodiixd dvrixetpeve.

HNO, "Ermpedler petodhixd xoul poppdpwve dyvtixetpeve,

APORoTE, VPAGLATI, PWTOYPUPLKE DALKA.

~ ~ \ U
‘H mapobon Epyacta elvar pid pedérn 0y dmmédov déplag pimaveng o dbo
avTimposwmevTid xtiple Tic Ocooatovixng, mod oreydfovy dvextipmnrove ToATL-
A \
aTixols Oyoavpoie. To éva xtipio elvan pia Todard, Tapadociand dxxdnoia ué puotkd

aepropo (Exxdmota g ‘Avyiag Togplac), vé 70 dAho clvar éva odyypovo povoeio pé
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rowd pnyovind cbotnue depiopob-xAitpatioprod (Alfovea ti¢ Bepyivas, *Apyato-

hoywed Movseto Ozooadovinng). Ol Tipuec TGV EoTepiu®Y GLYREVTPNOGEWY OpLGPE-

VOV GVTLTPOGLTEVTIXGY dépLwy pdTwy, dtwg 05, NO, NO,, HCHO, PAN, HNO,,
\ !’ 3 N e (2 X 2 \ ~ ~ ’ ~

ovo xripre adTa dmohoyioTyray e Epappoy) 7ol pabnueatinod povrélov Tév Naza-

roff-Cass (1986/89), ut 3 Bonleix ororyeimv wob mpoérudav dmd perphoeis. Kdro

3 A \ e /4 o e \ A ~ 3 ’ \ \

oo iy dmbleon 811 N natacTpoQLLl dpdon TEY Geplwv 6ToVE ToATioTIN0VS Oncan-

pobg elvar dvahoyn g pofic T@V pdmwy Tpog Tig Empdvetes, Eyive évag HToAoYLGROG

3 ~ ~ ~ 3 \ \ 3 ' -~ 4 \ A 9 o e 9 ’
2)TEY TAV pody, 4o T¢ dmoteAéopate ToD wovtélo, ik var extiuniel 6 vdeybpe-

vog %ivduvog xatacTeopRc T&Y cteyalopévev Epywmy Téyvrc.

E®APMOI'H TOY MAOGHMATIKOY MONTEAOY TON NAZAROFF—CASS (1986 /89)
STHN EKKAHZIA THXE ATTAY Z0®IAY KAI XTHN AIGOYEA THE BEPTINAX 2TO
APXAIOAOT'TKO MOYZEIO GEXZZAAONIKHZE

To dielveg pabnpatine povrédo védv Nazaroff-Cass, clvar t6 mhéov mordmhoxo
oo Té bredpyovTe povTéla, To OTota GTOYEVOLY 6TV TEdPAeYn TEY dowTepidy Guy-
AEVTPDGEWY QOTOYNL%S GLVIsoUéveY deplwy pimwy. To povtédo, xal eidxa 6 yn-
pL%bC TOL PNYaVLGPOG, SorLpdoTXE ETLTVYGS 6E TetpapaTid dedopéve TOANGY ue-
p&Y 6t dVo xtipra, T Eva g Oeccatovinng xal T0 &Aho TéV  Abnvéy, drd 0 *Epya-
atnpro Duonii i "Arpdogaipac, Tob *Aptetoreiciov Iaveniomyuiov ¢ Bczcoun-
novixng (Drakou et al., 1995a° Drakou 1996). Karémv tobrov, w6 povréro Eooppé-
ctyxe ot dbo avmimposwmevTing xtipto ThHg Osocahovinng. To Eva elvar g mohue
Julavtivi) Exxnote, puode deprlopén, pé peydia mapdfupa xal T6 debrepo prc
wtlovca oTd dpyarodoyind povesio tig Oeoouhovinye, 7 aifovsa vHc Bepylvag p
b g choTue xApaTLeRob, ywels Tapdbupr, Yt TexvTd pnTicud, dmopovmuévy
amd 6 Ymérorwo xtipro (Drakou et al., 1995b).

Ta Baciea dedopéva clobdov 7ol povréhov cuvodilovrar otov IMivexa 2. T
v Exxdnola, péosg Gpluies Tipds TdY EwTepndy ouyxevtphoswy Tév Oj NO,
NO,, CO xal @y dpyavidy deptwv Eviroewy, E360mnay and Tode dppodiovs Tob émt-
Tortiewe Aettovpyodvrog 6talpold Tob Afuov Tig Occoahovinys. To avricTouya dedo-
pévor yre 70 povceio E360nxay dnod 6 *Epyasthpio Quowniic s *Arpbogatpns Tob
AT1.0., 100 émotov 6 otabuds ENéyyov Tig dTpocparpixiic pbmaverne dréyet 1.5 km
amd 16 povoeio. Of dmohoyiopol T@Y E6mwTepdy GuYReVTPAOGEWY Eyivay %ol PE Tig
dbo xdoytc Tob povrédov: Me Xnpeta mepintwon (M.X.) xal Xwple Xnueta mepi-
nrwoy (X.X.) (Shair and Heitner, 1974 Hales et al., 1974* Nazaroff and Cass
et al., 1989).
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IIINAKAZX 2.

Sovodn tév dedopévey claddov Yo Tig mposouoLhaELs

Kvigwo *Enupdveia *Oyxog Puobpog DoTIo103
évallayijs aéoa

m? m? (h-?)
‘Ayto Zogta 7575 9539 0,3 -2,0 Duouxds
Bepytva 1065 1065 0,0 -2,3 Teyvntoc
Me Xnpeia Heointwon (M.X.) ‘Ayla Zopia Bepyiva
Toybryres dvamdbeorns (cm [sec)
0, 0.051 0.036
NO, 0.011 0.006
NO 0.003 0.0
HCHO, RCHO2 0.005 0.005
PAN 0.035 0.035
HNO,, HNO,;, HNO,, HO,, H,0,,
NO;, N;0;, RCO;, RNO,, RONO, RO, 0.07 0.07
OLEDbb, ALKe, AROd4, CO, C,H, 0.0 0.0

a. "Okeg of dvddrepeg *ANScidec.
b. T6 obvoro tév dhepLvév.
¢. To obvoro Té@v daxavicwv.

d. "Orot of dpopatinol G8poyovayOpuxes.

Xwopic Xnuela Ieolarwon (X.X.)
Iepinrwon pé i8ux dedoutva eloddou pe why M.X., dAA& 6 ynuinds pnyevicwds 1B povtéhon

TileTar &xtdg Aertovpyloc.

270 oyfiwe 1 («, B, y) mapovoralovrar of petpnuéves Exthc Tiig dxxdnotag ouy-
uevtpdoelg pall ué tic dmohoyiopéves amd 76 povtého péon cuyxevTEWoELg i Eva
dunuepo (6-7 Mapriov 1995), v Todg pimoug Oy, NO, NO,.

Ta cvumepdopara Tod Guvdyovrar dnd T& drotedéopate 05 wovtélov elvar Ta
egiic: Te éminedu va@v pdmwv puéon oty Exxdmaie Emmpedfovrar mpwrTapyLkd dmd T4
Siebbuvom xal Ty TaybityTe Tod dvépou, Tapdyovreg mob xabopilovy i eloepybueves
ToobTTEg véou dépx o1 xtipro. “Eyovrag ) xxmote iy nupla eloodd e otd
Bopps, mopTe woL dvoryoxheiver cuveydc TV Nuépa, Exer adbnuévoug pubpods dva-
Aayijs dépa e Tov EEwrepind Grav Tvéer Bpetog dvepog. Tote Spg adbnuévy dvaué-

vetan va elvar xal %) petapopa pbmwv dmd o péox oTd xtiglo, yeyovdg wod Emife-
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Bardvouy To dmotehéopata Tob (ovtéhou dmwg Y Tapdderypa 1 64 Maptiov, uéon
\ 1A ¢ / b 3 3 14 \) 4 ! e 4 3 A
7o) xupLdpyMony ol Bépeiol dvepor. “Ev dvribéoet, Ty Embpevy Nuéoa, Emexpdrnony
véTioL dvepor ué ouvémelo va elvar yapnhbétepn T Evrog Tol xTipiov émimeda pldmav.
“Evag #Mog xaBopratinde mapdyovrag mod mnpedler vo mpoBicplevra Enimedo pb-
% A e ’ >} - ,6 3 ~ ’Ee Ie (3 ' - '\_ \ X ~ "I

7wy ivar of TaydTnTes dvamdleong adtdv. "Ebcwpninoay Gymrts yid w0 ydpeo adto,
Ay Tig adpbTyTag T6Y EowTepindy Empaveldy Thg adfnuévg dypactag xal oxdvne.
AdEquéveg taybmres dvamdlzong onuaivouy BéBata xal adfnuévo xivduvo mposBo-
Mig émo Todg pdmoug TéY Epymv Tévne Tobd ereydovrat 6T ¥ @po adTd.

Tevixd, T& mpoPhembpeva énineda donrepiniis pomavens ctvan HYmAk. Ta d€eidua
oY aldrov Yo dpxetic Hpzg Exovy Tipds Epduhies TV Ew Tipdy. T 16 Eov ol
Tiuds elvon punpbrepes, dAAL ouyxpwdpeves ué Ta Selvi) xpurhpre (Ilivaxag 1) ev
elva ednatappévnTes. Ay AdBovpe 8¢ O Gy 81t oy Exxhnota Gy oUY XuTA %o~
vova Gvappéva xepidk, xavriihes, TATlog EmionenTdy, Tapdyovres wob dEv cuuTept-

/4 \ ~ L) 4 o~ 74 \ ’ ~ > ~ A
erhplnoay ot ororyein clobdou Tol povréhov, 10 TPORAYLa TS EcwTepixilc pUTTaV-
ong dEbvetar xard mond. Mid iatrepy dmehyy elvan 7 albdhy, edpowva pé Tods -
mebBuvoug auvtyenTic Tob vaol. Xapaxtyptotind, 70 xrigte ndnxre 6 1917 w.X. xal

A A ’ 3 \ b4 \- \ 1 A 4
onpepe, a& Mybrepo amd 80 #1, ol dowrepinis Loypagpunis Swuxooutaels yivovra
> \ \ 3 ’ ¢ ~ b \ ! \ * 3 ~ . A 3 14
amd Ty gy ‘O xBpog adTodg patvertar va lva Evrehds dmpoaTdTEVTOG EvavTl GAWY
&Y Tapaybvtwy Tod dmodedziypéva ratacTeépouy Todg mohiTiaTizols Bnouvpotg
mob oreydlovral 6t adthy THv makk, nuLcpévy Exxhnote ti¢ Oscoahovinyg.

Tra oynpata 2 (o, B, ¥), mepovoralovrar of petpnuéves dxtods 1ol Apyatoioyt-
%00 poveeiov Tig Qeocahovinyg cuyrevtphosis TéY deptewv pimwy Oz NO, NO,,

\ \ \ e 4 3 \ \ / ! y 2 \ | g
pall wé Tic Omohoyiopéves amd TO povrého cuyrevtpwosts péou oty allovsn g
Bepyivag, v 76 Sufipepo 6-7 Maptiov 1995.

T v aifovoa T¥g Bepytvas, T énimeda t6v pdmwv TpwTap)d Qaivetol ve.
xaBoptlovrar &md o mote Tibetor of AerTovpyin 6 xhpaTicpds, SAadl dd TO ToTE
elodyeTon gpéoxog dépac 6o ydpo xal ot Tt mosbryreg. Tovilerar &71 670 cboTypa
TOV aepayeY®V 3ty dmapyouv eldixd QidTpa d€pe, xaTEANGAX VL& TV XATAGTROPY)
&y Omo perétn aéprwv pimwv. Of mosbryreg véou dépa mov elodyovral 670 Y G-
00, Léow TRV depaywydy, 3y elvar otabepéc. Oi dpeg wod addverar 6 pubuog elo-
po¥ic véou aépa oty aibovoa, clvar ol dpeg mob xal o énimeda g pdmaveons Tijg
g wrepuniic drpbopaipag sivar YAk, Ol dvayxes hoimov ELacpiopol ol ywpou eb-
voodv 77 npovpyia HYMAGY cuyxevTedoewy TéY deptwy pirwy uéou oty aibovsu.
Ot mpoPhembpsves &md 10 povrélo ovyxeviphoets yik 76 NO EAdyrota droheimovron
76V EETEpGY TILGY ToV, XaTd Tig Mpeg wob AstTovpyel TO wnyavixd choTnue Ea-

epropod. “Avdhoyy elvar xal 9 ovpmepipopd o NO,. Mdhiora xdmoreg Opeg of «év-
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Syfux 1: ATTA ZOO®IA (6, 7 Maptiov 1995).
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Syfue 2: AIOOYEA BEPTINAX (6, 7 Moptiov 1995).
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\

T06» ovyxevrpmoets ol NO, mpoPAémeror vo. dmepBaivouy Tig @xrben. Adrd mbo-
vorate dpeihetar 670 yeyovog 8ti, Yk dpnetic Bpsg, T& nimeda TEY «ExTdo» GUY-
revtpicewy drnpotvrar dnhd. Tic tdieg Gpwg dpee, slvar adinuévy 7 elopon Qpé-
o0V Gépa 670 YBpo xal AbYe Tob pstwpévov pubuol pwtéluons 6Td dowTepind
eivoeitar 9] oueshpevuey) Tob NO,. Mo 70 8ov of EowTepinds ouyrevtpdoelg detyvouy
xal adreg EEdpTnon dno o pubud Sicioduong ppéoxov dépa oTd YBpo. Ymoheimov-
oL TRV EEWTERLXGY GUYXEVTPWGEELY GAA Byt ToAd. T viyta mod o unyavind 6d-
ornua EEacpropod 3¢V Aettovpyet, To @dto offvovy, 6 povrédo detyver pndeviopd
T@Y pbTTWY.

To oyfjua 3 iver yia &va Sufjucpo Tolg Abyoug TGV PGV GUYXEVTPWGEGY
(M/E = péoa [¢Ew) propévev deplow pdmwy, ate dbo %tipla, 8mwe Tpoxbmrouy pé
Bonbeia &Y dmotedeopatey ol povréhov. IpoPrémovrar HYmAd mococTa o o~
vover ol suyrplotne e dvo xtipre. Anradn 10 xhipatilépevo %ripo, wod dtv Srabé-
e Bpee xatdhhnhe @idToo dépa Yo THY %aTAGTPOPY Géptwv plTwy, dtv mpoopépet
UeYdAr mposTacto oTa oreyaldpeve Epya Téyvne. & adtd 1o ntipo, Spwg, ol cuvli-
xeg pmwopolv va Eheyylolv ednolbrepa dmd Tic cuvlijnsg oty Ewxlnota, 8mov T&
TVt elvor ExTog EAEYYoL.

Ot péoeg poic mpoc tic Eowrepinic Empdvetes Yk dbo Spastineds pbmoug, 10 Oy
xol 0 HNO;, dmoroyilbpeves xdrm dmd tig Hmobéoeig mod Seyrinape yo iy Me
Xnpeta mepintwoy, elvor yie Ty “Ayle Zogla 8 xal 5 pg.m=2h-1, dvricrouya. I
v alBovca t¥ic Bepyivag ol dvrisrouyeg Tipdg elvar 13.6 pg.m-2h-! & 6 O, and
5 pg.m2h-! yie v6 HNO,.

"Ev xaraxheidt, va dmoteréopata Tol povréhov Sivouv ik mpdTn Extipnon TV
pUTTLVTIX @Y 18toTNTOVY TOD dépa 6T wTiple adTd, Tob oTeydlouy TaAxid %ol GvexTi-
wnra Epyo éyvme. To Oépa Suemg yperdlerar moAd Babitepn mpocéyyiay, 1) bmola O
neplapwBdver woloTixd xal TocoTd UehéTH) TEV EowTepEY YRV, GAoxANpwpé-
vn pehérn Tob Eacpiopol, Tautdypoves petpoelg peydhov dotBuol pdmamy Evtdg xal
€xtog ol %Tiptov, xabd xal ToD pwTiopod xal Tie ayetindic Sypasiac. “Edv dviyveu-
<t mpwg 70 Bépa clvar Suvatdv va mpotaBoly Aaeig odoractinds Y1k petwon Tic
tontepiniic pdmavone otd wtipte adrd. To wovrého dmoreel éva moAdmipo 63%Y0
otV Stepebivioy Tob pblov Bhwv TV Tapauétpwy Tol TpoPAfuates xal T dANAe-

Tidpacng Toue.
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ATTA ZO®IA
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SUMMARY

Indoor air pollution: A threat to our cultural heritage.

Research over the past 20 years has shown that air quality inside buil-
dings can be in certain cases as polluted as the outdoor air depending on the
pollutant. Since the early 1970s’, investigators have reported indoor ozone
concentrations which were a significant fraction (greater that 0.5 in many ca-
ses) of those measured outdoors. In addition to ozone, high indoor/outdoor
ratios for NO and NO?! and other reactive species have also been reported by
several investigators. This is important because of the adverse effects of air
pollutants on the works of art. Indoor air pollutant levels are essentially un-
known for museums, churches, archives in Greece, despite the extensive re-
search of outdoor air pollutants carried out for Greek cities.

The research on the preservation of works of art housed inside buildings
is an interdisciplinary exercise involving various scientific disciplines. A dete-
riorating factor which requires attention is the air pollution inside the buil-
dings housing works of art. Concerning the indoor air pollutant levels several
questions are raised such as: i) What are the parameters playing an important
role on the indoor air quality and in what way they interact? ii) What are the
mechanisms govern the deposition of the air pollutants on the indoor surfaces?
In addressing such problems, indoor air quality mathematical models des-
cribing the concentrations and fate of indoor air compounds constitute im-
portant tools. The use of mathematical models for the simulation of indoor
pollutant concentrations can be used to guide environmental research indoors.
For example to diagnose the causes of observed indoor pollutant concentra-
tions or to investigate the effectiveness of air purification systems or to pre-
dict how a modification in the building’s operation will affect the indoor air
quality. Futhermore, assuming that the deterioration of works of art is pro-
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portional to the fluxes of the reactive species to their surfaces, it is possible to
estimate from the model results the potential risk of damage to the housed
works of art (Oskaynak et al., 1982; E.P.A., 1987; Cass et al., 1988; Weschler
et al., 1989).

In the present work we represent the calculations of the indoor air pol-
lutant concentration and the corresponding fluxes of reactive gases as O® and
HNO? into representative buildings, one traditional 8th century Byzantine
Church and one new museum (with air conditioning, ventilation and hearing
system). The calculations are the results of the applications of an indoor air
quality model (Nazaroff and Cass 1986-89), based on measured data.

As the model results have shown, the indoor /outdoor pollutant concen-
tration ratios are comparable in these buildings and for some species these ra-
tios are very high in both buildings. In most cases these ratios are higher of
30%, and depending on outdoor air pollution levels, that means that in many
days the indoor air pollutant concentrations in the two buildings are higher
than the air quality standards required for cultural heritage preservation. For
example, the model have shown that the average calculated fluwes to interior
surfaces for two reactive species, O and HNO? are for Aghia Sofia 8 and 5 pg.
m!2h1 respectively. The corresponding values for Vergina hall are 13,6 and
5 pg.m22.h!! for 0% and HNO3.

Therefore measures should be taken to preserve the important and irre-
placeable works of art which are housed inside them.

The present work seeks also to underline the fact that the specified stan-
dards for indoor air quality in buildings which house cultural property should
be more stringent than the health-based air quality standards, considering the
need to preserve unique materials for long periods of time (Thomson, 1978;
Shaver et al. 1983; E.P.A., 1987; Baer and Banks, 1985; Cass et al., 1988;
Brimblecombe, 1990; Cass, 1995 private communication). The recommended
objectives for indoor air pollutants are a few parts per billion. These objecti-
ves combined with the fact that indoor air pollution is correlated with the out-
door air quality and with the building system, clearly shows that the indoor
air quality problem occurs not only in buildings found in cities with high out-
door air pollution levels but also in some buildings found in remote locations
(Drusik et al., 1990; Cass et al., 1991).




