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Carbon Dioxide in Air-Conditioned Bedrooms
without Mechanical Ventilation

Thanit Chindavanig *
Department of Architecture, Faculty of Architecture, Chulalongkorn University

cthanit@chula.ac.th

Abstract

This research had an objective to study carbon dioxide gas accumulating in air-conditioned bedrooms
without mechanical ventilation in houses since they were occupied in an air-conditioning stage for
a long period. The methodology of the study was investigation in actual ten occupied houses. A
scientific instrument was installed to measure hourly carbon dioxide level during occupation under
air-conditioning stage. It was found that after two to three hours of occupation the carbon dioxide
level reached over 1,000-1,100 ppm. At this point it was considered that the ventilation of those
rooms were not enough. In cases of two, three and four occupants in bedrooms the carbon dioxide
levels could reach 1,900 ppm, 2178 ppm and 2,665 ppm accordingly. These carbon dioxide levels
had impact to occupants’ health. Therefore ventilation, bringing outside fresh air, in air-conditioned
bedrooms was necessary.

Keywords: Carbon Dioxide, Indoor Air Quality
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wesn uaeTesfiflssunsualneanles 2,500 ppm
Wisuiieuiuluvesiifasueula-sanles 600 ppm
aussourlunmsindulaanasesnsfituevddayfiana
7 Tu 9 wm3n

nesgIussavingatsuaulaoanlaa
Tuaians

Tngunfonianeueniziiivaisusulneenlanes
$77 300 9 400 ppm sgauigAsUaulneanlyn
TupAnstuegfiusuuau ssovnaiiiiog Ui
pmAMeuaniiiun vuinvesios wandmmn vl
el wu leidesasusd W Msguyy
wazaudndusuaulaeanlyinieusn



51 TuAIain
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w3esflefldiiumieniveulaeenlemiuedesdle
findnlag Lutron u MCH-3835D sf¥a NDIR i
92971539 0 9 4,000 ppm AMUAZLDIANITLARNING
(resolution) 1 ppm WaziAuuiug (accuracy)
+ 40 ppm (< 1,000 ppm) Tlerduduiindoyase
SD Card fawandlunindi 1

WanIsAnY
wieauaunvinsAnwIwIugldnu 1-4 au wun
NUAUSTUIaL 12.00-20.50 15190405 (1RaY 15.51

M151993) USumsies 31.00-53.30 gnuaAniins
(128 40.92 gnunAnling) ANENITEELENYBLTn

d' v = =
MN19199 1 aqﬂmamwuaauaumm 10 NFEUANYN

wumasInanKND AWEU

LM MCH-3835D

156.
egl
650"

wu@asin €02

i 1 inSesllensiaindivaisuaulneenlys

Case No. No. of Area of Volume of Crack Type of Material of
Occupants | Room (m?) | Room (m’) | Length (m) | Opening Opening

Case 1 2 17.10 44.46 22.30 Slide UpPVvC
Case 2 3 12.80 33.28 10.90 Slide UPVC
Case 3 3 16.32 42.43 12.60 Slide UPVC
Case 4 il 20.50 53.30 26.90 Slide UPVC
Case 5 1 12.00 31.00 10.00 Slide UPVC
Case 6 a4 16.00 41.60 13.50 Swing Wood
Case 7 2 16.32 42.43 13.70 Slide UPVC
Case 8 3 17.10 44.46 22.30 Slide UPVvC
Case 9 2 12.00 31.20 21.50 Slide UPVC
Case 10 2 15.00 45.00 10.70 Slide Alumimiun
Average 15.51 40.92 16.44
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10.00-26.90 wns (1RAe 16.44 Lun3) SNwauzYeln
I3 o a @ 1 Y a
Wuvrudsudaamuassmadudiulunaiuuiuta
Faqurunsousdu UPVC Il uazegliflon dauana
Tups199 1

PnmMsdrnanuisseznadludunsldtesuoy
ﬂmsu%’ummﬂagjﬁ 7.00 2lus auds 11.50 Halus
TneUssanaviowds 9.26 93lus 970 10 nsdifnw
Wudl 2 nsdiAnuiienudutuvesinsasuoule-
gonlaslyiiiu 1,000-1,100 ppm ufensalfinwil
7 dailildau 2 eudugndesuradnuaziineny 6
U waznsaifnedl 8 ﬁawﬁmﬁﬁumﬂﬂiz@jmu
dounelurosueu

A15197 2 HaaTUNSAN®IYDY 10 NTRIANW

PnnsdfnwangndndaniesUsueinia
wazdnldesunu 2 8 3 Plusszdunnudiudues
FnapnsusulavonlusiGugaiu 1,000 ppm lunsdl
ﬁﬁ;ﬂ%mu’luﬁmuau 1 AU 2 AU 3 AULAY 4 AUNY
anududuresfrenisueulnoenlediugagai
1,360 ppm 1,900 ppm 2178 ppm W& 2,665 ppm
AdU Anadeaududuvesiirisueule-
aaﬂiﬁﬁmaamﬂ”ﬁ’lﬂi’fﬁuaaﬁ 1,244 ppm kazAaGe
geanvesfasuavlaoonludog 1,607 ppm

HAN1SANENSEAUANULTNT LRI 1S UaUla-
ponlunluriosuauUsusInAnsaltauasas U
10 nsdifnwagUssnanddlumsnsdl 2 uazunugd
Tunwii 2, 3, 4 uag 5

Case No. No. of Occ. Hour of A/C CO2 >1000 Ave CO2 Peak CO2
(hr.) ppm at Hr. (ppm) (ppm)
Case 1 2 9.33 3 1,114 1,357
Case 2 3 7.00 3 1,366 2,108
Case 3 3 10.50 3 1,559 2,178
Case 4 4 9.75 2 1,701 2,665
Case 5 1 11.5 2.5 1,192 1,360
Case 6 4 8.75 0.1 1,426 1,500
Case 7 2 9.85 0.1 887 985
Case 8 3 8.32 8 893 1,010
Case 9 2 10.55 a4 986 1,403
Case 10 2 7.05 2 1,320 1,900
Average 2.6 9.26 2.77 1,244 1,647
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ﬂiﬂiﬁﬁ;ﬂ%ﬂwﬂuﬁmuau 2 AU WUIMEIINNISlY
ulUwdUszane 3 9alus 3 1u 4 nsdldnunilseeu
fingprsuaulneenledagauaiu 1,000 ppm uay
anuduturestieaisueulnoonlodifingstu
Uszuna 1,400 auds 1,900 ppm Tugaevingves

sl fnsdifnud 7 finududuresing
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Aldormsidudmgeusradniudineny 6 wau
Usvneufuuinasiesueuiilawadeuddlungnin
AaRsvoInsdAnuTILA
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2000
1500
£ == Case 2
g
== Case 3
1000
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500
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1st 2nd 3rd 4th 5th 6th 8th 9th 10th 11th 12th 13th
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Al 4 unupiuansauntutuaisveulaeenled (ppm) nsaldglta 3 Ay

nsdifdgldenduvioauou 3 au wuimdsannsly
muluudszana 2.5 $alus 2 Ty 3 nsddnud
seaufwaniveulaeenledavauguiu 1,000 ppm
waganudutuvesfineaisusulaeenlediiivgs
1710177 2,000 ppm wazamstuldssana
2,300 ppr wdsnsldenuiu 8 Hilus Tunsdlfinw

i 8 fiszduanududuvesingasueulaoenles
avauligenn enaidlesnnluiosuoudiszgioni
Hulszguiudoununalvguasnihisiosignide
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2500 \
2000
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& === Case 4
== Case 6
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(
0
1st 2nd 3rd 4th 5th 6th 8th 9th 10th 11th 12th 13th
Hr. Hr. Hr. Hr. Hr. Hr. Hr. Hr. Hr. Hr. Hr. Hr

AW 5 wnipduansnnududumsveulneenles (ppm) nsdliglede 4 au

ﬂia‘jﬁﬁsﬂsﬁmﬂuﬁawau 4 auTunsdldnud 4 wu
Fwdsanmsldom 2 Flueseszruiensuaula-
aaﬂlezjﬁazam%mquﬁu 1,000 ppm LagANLTLTY
vasihganfuesulaeenledgaiu 2,000 ppm dsnns
T¥owiu 8 Hilus uazifingannndt 2,500 ppm
deldmudu 10 d5lus lunsdlfinedl 6 WHufivn
funnirssdufieaivoulneenlefavaugedulsl
wnwdlounsdifinund ¢ weilenailesnandnuas
LLaﬁammmuL%LﬁummﬂmlﬁﬁﬁiaaLLEmmaJ
NSOUNTNA1NINNTIUIUTALUU UPVC v8snsel
Anwdl 4 vhlinisduveserniadnunluresuou
Ignninsaifnedu

unasUuastiaiduauug
INMSANBIASITNUIN osuaulsuananliinng

ssungeIMARIgIona 8 Tu 10 nstlAnwilsyauning
msvaulneenledaraugeiu 1,000-1,100 ppm

@

dndngndansldauludssann 23 Filusseau
mmL%@in’fuﬁwm%Uaulmaaﬂiezjﬁmaiuﬁmqﬁwﬁu
1,000-1,100 ppm @ ﬁ;ﬂﬁﬁ@iéﬁwﬁmiixmammﬂ
T anonuAwuginues ANSI/ASHRAE 62.1-
2016 m'ﬁxu1EJEJ1mﬂé’m%mmmwmmﬂmﬂuﬁ
yausu LaENINT1UYDY The National Institute for
Occupational Safety and Health

ddn 2 nsdfnuiiseiufeansueulaeenles
azaulaiiiy 1,000-1,100 ppm mmﬁmmmmﬂ%
wosweuivwiasnnedn luunsdenaiinis$du
mﬂﬂizamaiumaﬂﬁaauauﬁﬁmﬂﬂﬁﬂﬂizﬁﬁﬂmﬁu 9
nsdlffgldem 2 auwuin mnududuresfing
m%uauimaaﬂisuﬁmmmLﬁuqﬁwismm 1,400
U 1,900 ppm IUHiﬂjﬁﬁﬁm%’ﬂ’]u 3 AUAIY
Wuduvesiensusulneenludenaiiingannnis
2,000 ppm uarannsaTulURUsyane 2,300 ppm
Temdsnsldnuiu 8 $alue uazlunsalifgldany
4 au Anudutuvesineasueulaeenledaaiu
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2,000 ppm lvdensldanuan 8 4lus uazanusn
Lﬂ'maamnﬂdw 2,500 ppm ioldenuin 10 Falu
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