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ABSTRACT 

Measurements of VOC, formaldehyde, temperature, relative humidity, ventilation and 
inspections of humidity related problems were made in 178 randomly selected Swedish 
dwellings. More than one hundred single VOCs was identified with a mean concentration less 
than 25 µg/m3• The concentration of 80% of the identified VO Cs were less than 10 µg/m3. 
One-family houses had a higher concentration of VOCs than multi family houses. Building 
period, type of ventilation system and indications of humidity related problems in the dwelling 
did not correlate with the concentration ofVOCs to any larger extent. Relative humidity in 
indoor air were positively correlated to some VOCs, however, temperature and ventilation rate 
was not correlated to voes. 
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INTRODUCTION 

The main part of the done measurements of Volatile Organic Compounds (VOC) in non­
industrial indoor air has included the ··total"" concentration ofVOC, i.e. TVOC [2,14]. This 
means that there are limited data concerning single VOC-compounds (VOCs) in indoor air, 
particularly for dwellings. The purpose with the study was to estimate the concentration of 
single VOCs in the Swedish housing stock and to investigate the co-variation between single 
voes and different building related factors. 

METHODS 

Samples for VOC were taken in 178 randomly selected dwellings in Sweden, 85 single family 
houses and 93 apartments in multi family houses. voes were collected with a passive 
equipment for 30 days. The definition for VOC in the study was VOCs that could be adsorbed 
on Tenax TA TM with a boiling point between +50°C and about 290°C. Adsorbed compounds 
were desorbed thermally to a GCMS-system (Shimadzu QPlOOO, equipped with a Chrompac 
Thermal Desorption Device). Results were reported in n-decane equivalents with a lower 
detection limit of 1 µg/m3• Indications of dampness related problems in the dwellings were 
investigated and reported by inspectors. Five different indications were used: Condensation on 
inside of window panes, humidity problem in bathroom, humidity problem in basement, 
humidity problem in dwelling, mould odor in the dwelling. Two indexes were calculated: 
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DAMPl: at least one of the four indications (condensation excluded), DAMP2: at least one of 
the three indications,( ccv?:��Il§!l�io� aµd}�µn;i�di,ryc)?Jqhlems �n �as.ement e�cluded).-.Statistioab J 
analysis of differences in inean concentratio1?; 19f:, yo� ,be�_een,4iffereri , bui_�ding: 1 :« �: · • ·' if; 'i o 
environments were made by ANOV A. 
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toluene 167 93.8 3.0 126.0 11.2 12.6 
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Table 2. Mean concentration of different chemical groups for VOCs including TVOC _in 178 
d I 1 t d S d' h d llin ran om1y se ec e we lS we 1gs. -

Chemical group(s) Valid Min. Max. Median Mean Std. Dev. 

/!,1g 1. ' 
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, � I; , ) ('. () ! '/( t l i'i 
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" ·1(u�Yl'D3) (Ui;?/ �)" m· . lll2/�3) 1<Uii/ful) , .. _.. . , H • 

•P.8.5.'0i·' lOSO.O: ,·i3 1S(I. '351 ', ' lBfO ·' • 

alka�s/al�erres/yN'klO!:lll<.llmes,,, ,, l'1·7.6c-1 ; . l '.131.0 I -484.0.i I' J'/0 f. I 'ii ·80 '66-.51' , ' 
teroenes/.arnma�i�·i ;,.,11 iw�i,)i '..I.': 1 lr72 ,,, ;(, ::.P·J):; . I 44Q.Q,' .. 29 ·:r . sv�1' IS'f.8' 111 . 

aldehy_de.s ,id ',-[ l 1 Ji' "; r : '\j J:�,3:' t ! :l�P �orl: . , ,s6.d - 19 r' �'.;J�O, " J :·-rn.14 .. I /JI/" 
alcoholes 99 3.0 29.0 ,i ,{J •, 7,;� fl 4.:9 : ( .' 
ketones 91 3.0 1 16.0 9 13 16. 1 

,'. 1: \!I f1, i.r1!1r. ")'_ Iii� (fj'j�:· .' ,f-.,11 ('Jf l IJ; ;,,Ii' i ':,l . : •• j "ii >./ �!· , 
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A comparison was made between the air-concen1.'liatioo of smgle.VOCs in��iQgle faniily __ .. . 
hou�es ppdIDulij r�J.}{ ·Jimise� .. L7:VOCs sh�w�d a lnghM �ean co:n�e?tration in single I' I 
farmly \1_ou�-�s .. I::L�w:¢_yeJi}: 1h�tJbf&..r�nce w.as s.tgruficant.on:ly m..6 case . =f'he TVOC-. -. -: 
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The c01�pafiiw;-etw.e��dk1litl�i·'buil���fdre and..afte;·i973--sho;oo �o s�gnifi�an;·· ::! 
differetjce.for .single vf>cs.JHow.e�eL.tr,ie-m�h...concentq'ltion of-0.lk4nes/alkenes wef H)l�..:.! "l 
significant.higher in .cf'Wellin,lgs..b�il! bef9re--19'73.-�92/.'.7-l ��m3). • - ·'. · � �_:! ' ':I 

t' .- t'. I I r l , • ( � .., .:• - ::......: • ...J- • •·--•r - •-• I - -• - - 0- -lo. • -- •• --

The mean concentrati�n' C}f �ing(bocs ws-}tigh8f m--n�r-ally ventilate� dweli;ir}gs . n 20 !.. :.: I 
cases. Howe¥er,- tlle..restilt-- wa�iiGant-e�ly-for .. n-nonada1 and n-undecane. ·F'urfu�ore · --1 
the concentta'tion ef T¥0G-{40tL3l.?-µgtm3\11 �nd-aldehydes (:3-2/ P� Jl01m3) were significant� " t II � I I<' .&,tf• 1\ . ( � . i 9' --1 , . � ..-, . J. 
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.
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Thus tif e- ift�?st�g�tio�-��o�ed t#��:the·��� building �s-tlie �o�.t in�o�ta:nt ·b�i'.eJi.ni "-'. ,, ;: .. 
factor f?r ·V.f(f; tn�mdo9rair: a s����ed ·ana�is-was mac;te for buijd�ng penod and fyP,e .of .: , , 
ventila�on �temlini:espec1fof :'.J.P=: o1iltljq.g. �ev�r., ho 11nalys�· shOW_e<I the 

. 
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ind1cat1?�-gf..:hun:f!dit:fjpl'O'b1e-ms-:-1t,\ctoorn. Tlitt analysis sli<i?wea lliat .the 1ean concentvat10n to£ 
18 VOds wer� ighet:1Jl.dw¢tting �wiilf�epofWd cbnae�sali.on o�-�hiaow E_an�s_. �owe;ver; ,_i: 
the resnlnvas. signific�Yority ror."b\ifoxyefoXiyitan"Ol�{21 ,9/6.9 µg{m�). ':('he mean . _, 
concen�ati�.j1 °ror E11Yf9imil .' U£.a w_��j£s�g��? 1� -�e�lfug��wi�-I!Ph�ed·fi�D.icl�!=}'- ·. 

problems iii ;b�llirqo�1�i14tases"l)\it s1�ifiaant o .. �ly !o� n-tridedn�2-�l.R:ene_C.!-? .<1!!.d1aJ.k!J:Q.e�. 
C7. In d�eW�is 11fu.f.�orteah�i.iliidify· problems ·n th� b����n�!he m�fil!:corrcepJrati-on·bfi_: 
individ11arvocs was�l:iigfi�ri.l� i cas��f ho��we�:i:�� -��.�tly__hig_q�r 91].)y for n-uirr<;l�ffil!� 1:�i 
(21.1111.4 µgriii3)+cinon:Oonane (f4.4/7.0 µg/m3).1i dwelLin� with ID� crj_te,Q� Q.f_De..MP.1 -
fulfilled; th� -W.�� CO��§�a�o!1 _of:14 y.!(?C�,����igE-�;·e"°o�p�e_9.. to d)elling� y.rithol'fJ:i:�.; :.I!! I 
DAMP 1 fulfilleo . lrowever, ®.X��ii�t.iWas1gignificant,•iF\uihenhore� 1-2 VOCs hatl a! higher ,. ( 
mean concentration w.her.e DAMRilowns..fulifilled but the. di.ffererxoesl were:ohl}"signi�Cfilit fQ'r1 � 
n-tridecane. alken (unidentified}1and1alkan�C?!1.1i1..... ..1 .. : • •'· ,;,,i :.• "'.'} l i:·tl· i · .. .. ' :• : . ,JI' 11 
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Finally, the correlation between the concentration ofVOCs, relative humidity in;,iJQ.�UQl'.iain:;.:;. 1 

ventilation rate, and indoor temperature was calculated. Since both relative humidity, 
venti�at\ � n1t� a�� tempwatu.re j� c;ljjlt'�riW{� (iQ' 1�inglftl (;;unil:Y ib.91.l��§ C1Q:tnp�req�tp Wlllti 1fµ,milM ( 1 
h01,1ses, the �n:1=1.lys\s• h�v;e, P\1yl) .adjµs,t� for typ�rP� h»U!imm,,; T;h� 1&:n.-IHy,si�tinEt�11d�tineli'iiShl;ail, � .111 i 
voes which,�oµld J?,<i ideutif�ep f!lrrrwr� th�n12Q�Jofthxll7r8 c;i�W�eyjlR�l�tiive ��miQii�;in.: 
indoor air W;).::> .�jgni:ficantly posi��veLy Qorrelal�d; .tq 1,4� 9QAC!¥P,.ij°atip_I). ·�ffi,�Yr�).l :YOG:; r:·; ! f I '�) (I ( ,. ' 
compounds (f9;nn;�lqe,lwde, n-d�.�P.�ov·Win:9-ntl'fH�, a��1H� �17j P.-:-Qyxanal, [�-;�r�decf!I\�,; �lk.�q�, ( 1� 
C 1 O)"Jndoo)'. �cropq;at;gr� was sig»iflc;��tpq�itivcl\YJQ:OJrp�atcdrto tgfµ�1' 1qi,:µ(ji :,womat,C,8H. r: 1:ii H.:< :1 

Ven,tilati�µ nJte ex;press�5t:as l/�.:·.Wfi §h9W.((A'n� sigpif];C(ant .cpn-�lati01kwit)1i MQG.1 .ijow,e;v�:tf� i ,,: i 
ventilation rate expressed as l/s,.peJ!��'wa�;µ11g�fof�ly1i:i9q;�l��4,to.tViQ�, ��<t\,��e.rr; , ··ilr:u· ,, 
concentration of hexanal. 
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formaldehyde. 15.8/9.1 *** 11.0/13_2 ns 12.5/12.2 ns 1 l.8/13.2ns 12.9/12.0 ns 
toluehe "1 ·:•.1 · 1: 1 1 ' 1 1 · '1 'EJ.'.9tlt'i"'"-''· ''1Y'5r1'l',O'iis 11'.9/I0:8'nsr1 • i11_r7;vr2!&rts' ·"'-f6!<iff1g3:ns ., 1 ·Jii ,. 
n-decihir i · · 11 1 '· ,: 1fri.'8Ytl:�f*v ·"1,''f5.i.Mt:4ns'1··i.16.2112.3 ris"1: 1 'f6'.'sif3'v:9'hii0 ! fil.lf!114-'.l 1IDJ' r p( I IO'.l 
n-dodecane""' ll.i :ll • i! I,. ' 12:.ftl>Y9.'S1b.'S r: 11'o:9MJ�?iii's ! l.H.9/10'. l ns \) JI ili�Oli'L3'ns fl i I 11b.9t10.rt ... 11s(· I:; I 
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alkane Cll <' I ·:,) I;: I•' 2 l.7/�3l'V hs ) l/.J(6/22i. l ns1: ' 2��9/21'.41ns· I .i6li7/�0•9 llS!() t123:6/2i2ch1ii"J !O(j ., 
alkane C12 11.4/12.3 ns 12.3/11.6 ns 11.8/12.0 ns 11.1111.4 ns 11.6/11.9 ns 
n�hexa'tiat J : Ii r:6:2/4.S1'.'r� I' i ! r ·sltlt516111s! �: i J r:5.;7JJiL4 nsr·h J fl"5i4'/$.6 ns:. 5/1/5..4 ntn ::;r[ ' 
n-decanal1 u:. 1Jr11 • l 1 �.0/9:5 ns ,. i 1·1 1 %7/S:fo1s1" ") 19.3/81'11>.,nsL .�1r1 dk6/a,�.t1s i . · 1 ( 17.6/819: hS: rr · 1;· ·1,1 
n-tridecane. )f!i ;j' I' ·7.4"/5. l mn " 5.:117!3 ns• ·:. u ,� .5,�/;'7,iO l\i>: J ir l rr9�${6.'2! nsi l '. · I IF 11il1o11/5;f), * , ( )  i . 'I nl ',, 

aromaticC8 26.4/8.0** 16.8/17.2ns 20.5/H8ns 26.5/17.0ns '40;f>Al4.�)n�1[ r 1 ·1r{I 
alkene C12 7.9/9.8 ns 9.3/8.4 ns 8.4/9.3 ns 1 L3/8J ns 12.0/8.1 * 
n-nonane: h:.f113i•l1 ' ( .,91,Q�9.5 hl) i, u;18Jl/7;,Q.ns ii' x:.·r�-A/{:l.fi.:inS' .i Jd1\2;f(7)•�!118;; I 'r!&-rJllh7tn1trn ll"�J;!'1 
a-pine1,1e.,v· : ·:i.iJ· ;H, 6,8f,4!��ns)'' I: 5.4(fj18,ns,, '"'>�,q/,q,J1�S,,11, ,4.?/S,�i{IS, .. ,1 . . -.�,p/f'.?1Qrn� · trrrr;rl 
alkaneCJQ,,. " '' .• :l,6..,Q��.2ns.1,,,,,J.4.4(9.9,n� ... ,,:1 q10(?".�r.11�,, .,,fp/12.J�qs ,13.?n,2,ii�1L,. io:J 
alkane Cl.3 , , 11,7;�/�.1 J?i� , ?,3,1.7.9,ns ,� 7r919.l,,IJ.S.,.;, ,,6,f)l9J>.mr. , , ,5,J[&t�rflS·,, ·ro , j�I 
arom51ti<:< .C9. , , , .. ,, ,,22.8/ J ,O,� r,t& , >'42-91\4} 1w. 1 2Q,7/J�\i,Jw ... 2?,51);9) µ,� ,20)0 8,2 1'�- : r------.,__,_..-...._...._ ....... _........,__�__._....._..._...,_,+'-'-'_._-....._ ......... ....,_......__.--_._.._--1�-.-- ',;f_. I 
2-ethylhexanol 5.0/5.2 ns 4,5/5-2 ns 5.0/5J ns 4.9_, /.5 . . 2 . . ns 1 -5 . . 1/5.1. ns t---..__-----+-------l'---- --�---...,.;.,,...J.-,�,.;.:...;...;.;;-.....,.-!+1-+-J..:.,-.........;·"""''4+--'I Hp.'", 
Li-3-carene 8.5/5,0 ns 8.6/7.0 ns 5,8/8.4 ns .. 5:5/7.4 ns 6.0/7.1 ns' -
buthylacetate 6.0/4.6 ns 6.1/5.2 ns 6J/5.0 ns 4.4/6.2 ns )14-�/5.�lq.s� .,.,,,10_) butoxyetoxyetanol 5.8/14,6 ns 16.4/7.1 ns 14.1/7.4 ns 8.1/7.0 ns 8.8/Hi:s ris · 
butoxypmpanol 14.4/J<?.4 ns 15.,0/11.9 !J:S 16._�/]_0.4 ns l 5,.W,3:,<1 ns )9.5112,4 n,s 
alcohol. , '- , .. ·)1' '. �'..'8/4�5-ns - • ' 4_-6/(1 ns . '. " 4:6/j,9 ii�". 3 0/4.Q'M ".� 3',o/4'.3.Jis /I 
unidenti:fibd1;'11J'-' ' 1 - -'· ' U' , . ;�: : m 1 1,,.rh r � ! 1 <Jli,.1 l > :J." " ,·:1i)?.'�-l �1 . ,lfll."I f\ I 111 b.�.> � l:JW) 
n-butanol 4.\1.i.2 ns 4.3/4, 1 ns 4.3/4:·o:Hs fl YN u 5:1'T/4:b''ds;; "1''14�6/4,� Hs ,[") ) 
a1h'ti'e1e7-'j r,rj;; r . .  �'112:9/9Jl1h's0;' i112.9itfo.J\nS' !.·1�:'1'!1()'.!Hiis'�f''i'1�6Y�d.1�Vi1!i'r' Y��s'71lt91*<Jr11 <, 

TVOC 388/317 h>F�'Y I I Uj7$1/3·3� iii;'lj I '14()1Ygt7-·'i'rw 1: l3'61?3159' ns· H ' I 3'30/3521n$Jf ( 
*=p<!O,os.i*�p-<Ol01 i.'t<�"'=t>'<O:OO l1 rls=no6!goill·cant; •0 sirlgit!..familY:lio(111es1(tf�5')/rtitiltti 1 fnm i t)'lli6us�s 1 1 I) 

(n=c95). lJ., BuiJ�iJtgs erecte.d1b.�fo.re! J 9'13.!J3uildinga :ti(ecte,!Jrlllftdri il 2173.:�:Nl\ttlI"�ll� rve(ltilatio.n/meeb.anioal' 'l �i 
vcntilntion. �) Criteria for DAlvfl' I fulfilled/Criteria for DAMP 1 I�().t �!filled,.,56 1Cjri���·ia;fgr,D��1; i :Ji)�:- : 
fulfilled/Criteria for DAMP2 not fulfilled. , , 

.�' ;' i ::; VI" i !) r1; ,) ( : ,,, ',j i , ' ;  r r�: )I ; ' ? f' J (j f I II()') (;; iJ '.) i ··: ,, ; ; 'J j '. : '  .n " I: I ;J. I JJJ l l "' 
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1·,_ !.' ·,, 

Difilirerit iti:Vestigations:have:tdentified 1sevet!alJ hund'red�differeft.t V:OC�coinpounds iti 'bionl ,-: · 1 • 

industrialihdo�r aw11Ati AUierieliii d'at�base!showed tlil.tftlie'cc:mcentiation1fotnearly 50% Of; 
66 identiirfied v0ie::edni'p6'uhtlsi were! o.�4 µg/tii3; [,11]: [6rrepl'lrtietHhat the'mea:hJ1 • '.. ) 
concentratioh feiriS'mgte¥0Cs VVas ie�s· than-5()1'µg/m3 ahdm6'�t o'fthe voes showed a I " .• . . . ; concentration leshliail-�1·µ.g/m�:<Furiherth(}t&, seVeta:h:ffirestigations have shown·;: ' 
concentrations less ltllari 1 ol µg/rh�. [ 4, 7 ,9 ;1>01.:Thtis;itHe 'fostllts .presented in this--iri'VestigatiH11; 
is ili1agreemerrtlwith' l!,ther'studieii'even ifct:h:hparisbns'is difficult be6.ause Of differences in1• ·/ 
sampling methdds� afii:Yl1Slis·m'et&ds; diff�reilfehvitbl'nn'entsi,· etc. '; >· · . ( : r;· '1 • ·: "·' 

.' 1 ' �: f, ,' ( i { I , ) 

The analysis showed that type of building was the most important building related factor for 
conicehtr-Rtioti o':fi¥oes inclo&si. \ Th'e result� 1showed' tlfat the 'concentration 6fteh w�t higher: l 
in single family ho.uses . . One_p_o.ss.ibJe. explanaJipnior. this is thatJhe ventilaiiori raJe_-ils Joyer _in. 
single fainil:Yho ise's in SW"etl�n c�mpate'd''whb·mri,�ti family ho':l-�s [3l On the other hand ) -' 1 
very few P?rP1-�?unds w�r� 1:1-ypati�ely q��'.��ate� to tli� y,¥ptilatio11 rate in the dwellings. 

- ::. • .. - -- •• ., .. -- ..... • .I.. ., . ... - • - ··- • - • --- -- . ... 
The flndi�g;9}.m�hl r:c�Mf1:trlltidri� of.Vb�s iniJ�ll�in:f5,�,w�th �a-tui:� \ Ly·ventilati'o� .11�iY��f� : 
coul� b��-ex.P;t"11].�d jbx;l¢'1�f :>Veptiia:tion-in -�uiLaihls -With�$lIC · ve-\f��11q systcml. Ahd�� .s,., ?-:. 
et al. [3]�,PgweQ,Iliift We yentilat\on ��te.issi£nifiWint7o'A'.er m-1,J,utltlµlgs w1itli n·arurally��;-t�� ·;; 
Ventifaticm SyS��rp T9ffipa.L'e-Q_to ffiechagiCfl.Jr-systems. lp;&�e\ier,--:-sif<;:h,ai:Wifilffg CouJd-npl 0��1 � 
con���ipi� ��M's1s ·or·t2?.� �f:��nti�:ti9n is��t�n:; in .; ��me-3_ as, the.�es: s "":ere ��r;y-,_ - .� 
si�����- �.£�::� c��s:_Jh�fin�jng of�liigb�: ��mc_entratron 5?.�

_
YOCs m 

_
i:lw�lhngs wi� ._ •._!_. 

repor��d �ondens_ati<_?�Ofl(JW��r ea��S:E�b� also �S aar�ult o_f iO:W ventfla_tJ.Oll rate_. _ _ ,, .If ._! 
t ":_1 IJ .. If :.i� r._._ l!_ f- '"'· �' :�" 11 ..:.____ 1_ - - - - -

There wa�a posi�i�e �<?:Fela�OJ?.._�et�e_� t�l��ve hup1�d�ty-in indoor air_�p the conc�nn·atiCln , . 
of �o1:1e :voes. ':rhis !S · 1� af?{ee ___ e�t �th -��er stu�es: 'An��rsen e_t al. [_�] l_fo_'-!?-�. �at�the l ':,' 11 I 
e1mss1on of�r:mald_eRy9e fr9!'!1 c !P�O!!fed...::!nc��as.ed whe!l thh Jelativ� hu11i.1d1ty increased . ·� ·U 
from·�Qte_30_'l(d,:'.��ll 1£ .j � :� •• i _'.. I. ' Io'_,_ .r •;.; 

I I rt• • " I I . r l•'r ' • I • t 
·- � '� - �·- _4 _�_1 ·-� (. i-- ·�-' - - _:. � ... ·- _, .. L_ .. ·- .: ll :'I ! 

Ther_e-�re-\utdi�gs �1.a .it�ef1��fill� _1'��t� ·_ ��ano� a'nd;n-_buta11_0l c��� b_e_a,��_9tj���..10 .:'. . _ . '.·! hUillp1ty. prdl.ilems .mdoor..s ... e:g llllSStohs_fro� clegrad:ated P,VC-ca±Pefs and adhes1ve.s.'on· ·_ : 
concret�odrs [S,8]. .Tliere.vlere nO: ' ndlilin�gs m'J:his' tudy._It shob..tclhe observ.e 'ihat __ ;I 
reported 1n'oi'��e pro.� 1�ws:.�ere�b�s��¥t�i�m�n�s� frpm-

,
j�specto '·s ,a!(d, �at no r�l 1p.b�s

.
rw· •1�:� 

measurements �ercr-d· nf¢ -constructron� .�t'Jnfprtunatbfy, ther w-et nq 1nformation on..:iis� ·::. 
( ' P'"Tf"'\ l...1 '� !{,j ·t : I • .  Jt. ' <(11< • I 11/ .,. carpets eg. · : -·""""r<>FUS�l!HlClllesl es. --- -=t·-- -- -:.-··-- - ·-·-·:- -·-·- - .. - ..: ' - _: i - . .'' � ·� ··- ...'...�..': _:1·-· , __ I, ,, ' :· .• - - - • . '. . ."· !..:.. ·"-' wr � ,. t Ir ' I . � 'l: { ,, [ , .. , . J " I L'i ' ·•1·" .·' ' . I CON'GL""SIONS - -

.. 
- - t - • • _. :.:.. - --·· ____ :____ --- ·- _ ·- .. ___ • ....:_·:_:_' _, 

-· .�. 1 •• '··. ·i· �.:> ·� !
I 

' 
I 
-,·l�-11 -,- ..:..::.._� �.-'- --+-�tl : l . i ;·

,
-
, 

f. ·, :!....'._''•/.?'�·:·", � .. 
, • M'Ore ,than · 100·smgle; V0C-con1�ofiii;t1s' fu co��entl:ation� exceeaill�-l--µg/m3 eoul'ti:_�b-·-�--'.­

idendfied 'in 178 r�d�aily sefecfod sv'.tedish d�eil'.ings. qf these 27 vpc could ?,e . ·· �·'·' 
identj.fied in· more than 2�-dwetli,uP's:- · -- · - .. - -· -i · ·-::- . , _ _._ · - ·- - -

H ,'f' I �; .I "'· I . f I· I. t 1• I •• • 
• T��m��ifc(?.ncerit; af104,o · i'denti�eo �Q1gle v9q;-:-wa�-1�ss �han 2;;·µgtm3 and aboti 8tT!fo 

O' fQ.11ntifi�4 .. v<!JCs, sffe�,e.a ·�-c-on�P,� (lJj.onfosf�ff�n 10 P,Lg/rrf. .. - ;:· .. - · - • -· -.,_,ii 
• The-coi�eni"�rtionof1Uia�J.· naLrVO �.was in ma.n.}!1�s.�Oigli�r:.illsu�fejfiriuly mises· ; 

compared: to, multi1 ifamiJy: lrotises., '13uilcti111g-period and. fype1 of>ven�ilation sys�ein.:' w�s - :; r•. ' 

associafed/'ti:f\llC)em.•a'lesseride�ee:.1 :1.'.r1J ic· 1:i _,;i:) 1n1: : . .; 111/,J· r 1011 .. ,,, : . : ,,, , , "'' .... 
• Humidity related problems could be associated to voe ih'dt6W ·�asei/ r. ,,;i ... : ,\li:J. Ii I 
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• Relative humidity in indoor air was positively correlated to a handful of VOCs. 
Temperature indoors and ventilation rate was not correlated to VOC. 
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