[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

oligS !5
Ol ) (Kb pole ol KiSld alxo
VARZYAA AFAY LT Y o480

39 ébbfgdab S g w0 ‘slhguw &;M'séc’,&lﬁdk)’)l
oligs ool SOy WU sled g v b o bliNgiray Ju

VG JBTIR5 7 LT 185 paie saud 935T & cowl (Sugo (L slidl izmo ' JSgee Ol Ylous ! 2515 o1

AYIAIY s gy AYIAIY todim g 31 4ol b3 AYIYIY (Mol Cag oy g5 4 Jlio Jluyl  AYIFNY 1allas il 5o
( ousSz |

b yol> Ghagy 1 ogdie @S0l 50 LS5 Gulel Guals 4 zie (CO2) o Sasliss cble (ol :Bus g diro)
A plil Lo WIS (led g ages b o)1 L3 ) 5 oLLS g bb slo s (cwryd sloodS CO2 clale s o

5o oblE (Sippsle olKuils (IS YA o bl el DS YA 5 oyl p0d £ 0 YYAY Sl 0 pole bogi aslllas (b Jigy 9 Slgo
CHE e (o $losilly et S 5 ol e €O olSias b CO; iomins a5 plal ol 5508 1935 5,5
S il 5IUT (Gl pame (g ol (slaygasl Boyb 5l lmools T o ookl abgy o Cand Sz o 39250 ledbol 51 CO2
s plowl Jats T 5031 5 48,

(P= - 1-Y0) cetls 892 bl s Sl )3 (cialo S s 5 (P= +/+YV) 505 g5 L CO2 1y (5 o sims bLs )l ldazdly
AP= 1)) cls 02y (5,l0 gme LI SLLS g Ll (wjloe wye sla oS 50 CO2 clale oy

L3 )| ciolo jw g ciolo,S (slapimm 5 43585 £55 L g 099 YU o o)S 28T 10 CO2 cllale oS ols )Lt ol anlllas 15y Aot

sl

SLLS ¢ bl e IS 545 o058 anSTig0 1 gulS (glaoly
J

.
slabize )3 5 01 oo 3y CO2 lagludl &5 o> dodio
Gy s 07y e > Sl 5 Jlog e clayls 5l (S lsie 4 (CO (S oSl 518

! Sl cdale 5l YL aiey e o COp clbale , e e
Sl 52 0 O PR Ay e )3 A2 SN 3 oo oogina lgn (Fogll Jalse 5 (ol ails S

Ol ol LS (Ko psle ol wibligy sdStils ams Sobligy gudiga 05,5 Jlysbil )

g.)b..r'\ 4JJL AJJlJ é“:‘f’ r}l& a@.ﬁl: ‘é:‘j‘;:' a.&.ﬁb ‘.]n?’m C».&U.@J ‘5.».&.@.# a})? Sl -Y
Ol ol LS Koy psle ol bl ol das Sy gudiga 05,5 il ¥

Ol bl LS (S psle ol obligy odStils as Sbligy gudige 03,5 0

Oyl bl ol Sy pote oty (g ptils Sl 45 el Sy i oS sl -0

Ol el ey (K psbe oKty (Kt oaStils i3 pmatg) 5 SUT 05,5 gt ST i)l ulidiS7 2

Ol sl oLl Sy pse o3 el Sl a8 claoes Cubligy pontign A1 ol (6 pntils (J ss sbi ) Y
z.aghalari @gmail.com : Sss =1 oy o 8V-OVYIFAYE 555 @ DV-VYYDL YV : iy


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

o003 S S o SunSles el o5, VA

D38 oo iy Lo 5 uyd IS U, 5, sk
ooy oS D (59, S S 0 oads plaxil axllas [4]
clale aaily paoliol 4905 457 DS j2 50 ol lis
@ gwyiwd pas [Ve] 0g ppm Veee Sl i, CO2
Vg e O clale ol 5 Collae sl ot
29 ] 65,50k ,o Pl g Gile] ials a4 e
sl s COz clale s Boa b pol> gy 13
o 5 a5 b o bl 5 oLlS 5 bl sl (oo
A bl b WS
g5 9 dlge

Oleipa ssba &5 ul drog g9l polo adlllas
A g saS Jlad jo bl el g0 0 WYAY Gl o
b Oy 4 )3 Gl S 50 9885 3,58 )8 SLUS
039 o] o 90 ol Sl cde B pdy bl g6l
Wls Gglite sz Luld gl g Ol s ) aS cul
52l b b 588 Jlod jo bl ped &5 50 cno
5ol )9S 3y )0 SLUS e g o2 sbye sloe
O (nl 4nd )8 (ol 45 s )ls Sis g 05 (slea
S e 9 Sz llyd ply COz clale og oglis
V]

COz clale fomiw anlllas opl Ban a5 Sl>g)
000 LM Hl e 5 005 (35900 bl 5o
PRV SORIN - D P SR R W 4 R L SWRUER SN KOS
OIS YA g gliw,ms awjone £ 4 bl ps 0 CO2
olai Ojae 4 S 5 (wjylae Gl ol asxl e

S omlae ol &5 Cui s cpl @ g Glal> e s

YA« ppm sg0> CO2 cdale 5L slad o [Y] el o5l
Oev pPM 5l e et Bble (pam po Ll el
ool Lt S jelgmadn) linios [¥] Cansl 0ids b3S
ceb pSaSles deer ppm b Yoo clale a5
COz YL clale ogi o oLdl oS Joe jo s
Sy > s Ghbel GalS (iSO 4 e
Kool s ctlage 5 sl (slo amnnsie [F] 05500
4 C02 oy ) (oyme ;o ()5 1,8 a5 ogei )15
guges dloz 5l cuac oDe sl Coge asli 10 Do
S e Bl 5 oo ,5 olsy a8t
«Wae olail col ol imas 0ed oo 00is
Wybos jb (Sog (o 9 (D (B pe ol DD
ool Cews 14y e CO2 wsyo Ve il i
5 oWl Ken ¢ Abolhassani [0] s9i o (s)ldign
a, Sledl Jele CO2 glivtal olsie o 955 anlllas
Cloise bwg CO2 liciel o wsls ol
ceel celo SO Gae 4wy O 51 i Kl
56 Cos Vsere CO2 cdale [F] 00,5 oo 4, Sloall
5 ol G cdld plie 5 e (Sl B3 Sl
€9 9 9975 5 LGl o3l ezpa letsle sla S
clile imiw [V] adlie byl s Wi
“op dis gl o rezd ooV lge 4 CO2
Cantl Bl olKidls § wyloe o Gl WIS s>
Hlasbs Slg) Lawe g ogllas (S35 sLa3 15 woun
Olszotls 5 oligel il a6y 5 USS 5 (ot
Yol i Qs nls 5 Oliseliils @dly po AL o)l

3oy Ve sgas g b jo 1) 0g5 S5 ae

VYAY Jlo A oyless (\Y 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

Ya

&‘)&@3 SOy el

Sz 5o (0,005 0925 b 3,18 3929 1ogb e (glga w,lad
Ll sile laSs jolite 4035 (69l ez Cend
COz clale (55 o5l e 08 90 o ;0 CO2 (5 u5o;luil
ooy oS el SO elldS ) e WS e o
RWINES
> Gl 05 LS Gl 5 G e
COz e 3y wsbre Glsn 5 Stz slon 0y
Oligel aals 51,8 VY Ll s 6l asl ey
Olsz iy I8 Ve g Bl et po)lae (Sl s
mouly bl ed s 18 oLl (Shg pale oKy
olas S0t cund 3, 5l gl g (gl
31 st oolawl 5550 deli i i ploul Solediuns
aS 39 [VY] (Miljomedicine040) o laibew! aol i
Slrl ordizme g ol )b asd sy 5 2Ll
Lol obl ol aVlie Sy 0 ool oad gl
i 5 VF] 0 acle < IVO Flog,S WT (ge;l
Oszee hulrd Jo 4 B LT aS b ooy 5500 4als
axllas 3,90 o3l g 03,5 4,z WIS e o |,
S slsn oS ok ) e |y 355 Ol
sloan S B s (osbye slpe 5 Sas lsn 0y
oS ool in,S ol ME,e s eyl el el
S Sl )5 (LS Glae) aaa o LYl i
g 03,5 425 1) (@b e lpn 9 S Slop 0y
ayzs ais 5o )b g b Sy as ol 3l g Todel! a4y
Sl es e a5 ol 8l g "yl 8" 4l F wisg 00,5
Ay gy 00,50 4y alas Job o1, HsS 3 sla I

8,5 ol ) 5,

e bl Sl JSolal 900y bbb
Sl g bl b Ghysn s Obisel oylol jo ez
aib 25l Gojlae Gog il wiz 4 azg b e
A plosl WS G JBlas  Bolay & jgoas

oW YA CO2 imiw Sz 3o oLLS ol yo
Sl 5 )by (Sl leaSails o]
S8 gy 950 SLLS (S pele oKD
Oygody oBuily leoasiils o S b
392 (5 Loy

ool bolaol (bl s ojlae o )15 plxl Cye
Logolae jo 5 oaged (Simlon (Byn 5 Gijee]
ol gl 1 So a9 lpse (Salen
oKisls jo b plxl b WM o CO2 clale s
Oy b (Salon Gy 5l 5 SLLS (S psle
2 el IS 50 CO2 o doaSiiils i jgal

Jaw 56 CO2 o, st olKiws 51 CO2 ioiws >
oSiss COp (5,50jll plin . oolictul TESIS70
IR ey e 5l el Ve g e SO el o
dae U o atdle a5 coll daado Vo Soe 4 g <85
sae ol s ol 4l wiz gly oBiws jeiile )
Ol Sz DY 0 beme 0 CO2 Sl
Joss 3 S CO2 ke g S sl
Slptars (b wsed b gorke aintd useS €99
L s i otale s Slapinn ()l b 5led i oiale S
k> Gl s B Jgl Sk oS Sl sty
S5y 1y k> lor )l S92y b o> S92y ip S

3925 b ol 3g>g 1 SiS (sled 15 vz Loolo

Y Jlo A ojleds AV 093

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

o003 LS o S unS ey chle o3, VAY

aibb @ bgype 55 lade 0 5eS 9 YAVA PPM le
LLs,las ols plas Jiiae t (yee;l .09 YZA ppm gl
SIYYY) cunlad sz dids 90,0 CO2 (o (5,0 (e
oW P S a ol e 1 (P
5 5Lad 51 (ao,s YA/F) LS YY g (asyo YV/F)
oy plas Jhew t aeyl ain,S e eslaiwl (5,
oS gt g9 L CO2 (oo s )lone bLs )
a5 2l WIS j0 a5 (g sk 4 d(P= o[- VO) Clls vg2g
20,5 oo ooliial (piale)F piann Olyie 4l
by s Sl 5105 2165 COp clale (S0l
AYIY) oS YY g (o0 YYIA) oS0 5o oy &
t QsA}T W30S e ool 4y g codewl 51 (a0
5 L CO2 o gyl cxe bL3,l a5 ol oylas Jatuws
4 ook & P= /0 00) SIS D92y (stalo s
aloyw gl ploie 4 Sobil I a8 ola WD
Jguz) 0 1S CO2 cdale . Sle 3,5 o ooliiul
YY) 4 Y7 a5 ol olas Ql}yiui..slo 3 Gy ()
WDdgr 05,5,z WIS lae o |y 0w gler (B0
1y L 00z (6 o sin b5 ol s Jitos t g5l
3 aSsyeb 4 dP= o/ VY)) cll 0z O
Sy Slop 0gs 00,5 bl lgal zils 45T Lla WIS
dgr i COp cdale Sl ivgs 00,5 as |,

O Jgo=)

Sz 51 0 6,505 b Sledbl (5 )5laex 5 e
S VY ahs SPSS e 5y ledlbl o
5 by slp Sl i hrog slaaslo
56Tl Jeol mls ple le Sl Jsla Sl s
Gob g lbesls bl b esliiu] &S glaite
g a8yl Sy il lg LT ¢ Gl 50 (55l (slagyga;)]
laosesl slosie gl ad plnil Jites t (5ej
RGPV NSRRI
dwyde £ a4 by W YA 0 CO2 ioew
VeIV) o Y o ol plas b yes jo Slbaw s
YIV) oS Y jo g Ve ppm 5 CO2 (s (000
PPM YL o lade op 5 i ;0 CO2 i (o0
£ OFF/VY o) 50 CO2 clale nKlo 090 YO«
wors £y wlol » COp clale anslio 0g YOVA/LYF
DRk a5 ol lid cclsls sezg o WIS yo 4 (4
oo asd &5 o W 4 bgpe CO2 (5
Goes (Moyd AYY) OIS TY jo ggemme jo il
3 Gk 3l grmb Sopod g 9SSl 052y gl
U osesl e plosl oy 5 oo )s (0gal atus
5 L CO2 s 5ylo cme bL3,aS ol las Jatuw
2 COz cdale aslie (P= <1+ V) Cubls 0929 diges
ols oyles waxals 13 T j0 b WS a5 Sl el

a4 Jsh 4k a4 by COz lpe cppgim o

VYAY Jlo A oyless (\Y 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

yay

&‘)&@3 SOy el

B oS G 38 (U8 ialol 50 b IT TS 9 UL 3 ol (Sl 35 33 (S o COR il slono Syl 9 poGilea — | 3ot

. Coz (ppm) ,
P jlade RUCH TP N TP ST Tk R S b s ol
. AOANE £\FL Y 35l ) )
It aya UL (Bl Jed) sl o ls £ 320 41500
- J
\OYY/E £ £0V/) Jsl :
STV 15V £ 80T . (B - olnl Jlod) ()l sla s
= £9 .
b oS’ i
AYONV £ V- a¥ Js! g o < ;
e [FYY AAUA £+ Y0 ass (SLLS— 1 ! p0) oSl gl WS
- 9
\EONIY £ 5510 oSy .
Felelye VY SVIY £ Yasia ) ) | (J{l{—d‘}l‘ JL&M) O")"“"’ ‘_;La»u.bls G““L”)“’W
\SOOINVE SYE/Y e . o
ST s s e (ol Jed) el Gl e
+ 589
. WYY £ £ A s bt 1) oo <o s
o VPO £ BAY/O s ol Jld pulie slous .
S
)Y/ & FAY/) 5o 3 o o sl
Y e Yy o (LS (11 (5 ) 05231 (gl IS
- p)
- WA/ £ Y000 s bt 1t o ee s
e VEYA £ 8- FIY s (B -olnl Jled) go)lse glo
c s
. YN £ 707 s ) ) P ol sl
T OVY (SLLS— 1 ! p0) oSl gl WS
AYA/D £ DOVIY 5l
ooy VEQENY £ ST/ s b ) e <o
! VESYI) £ OY 1Y 5 (b =olnl Jlo) i slos .
o AYAIF £ 08V sl o 5o Sl <lo N G
' )+ ¥AIS £ 505 s CEETolal o) elslh slagr
. \VPFQIY £ 7Y 3l bl s | oSS
! \PYFIF 2 FANF o (ol ded ol slae ‘
o ha¥ AY0/4 % OY/A 3 o 5 Sl clo NS b sl
' VY E £¥5 s el ssl sl
VEA Jslos
YaIA JSTas '
e - (=21 Jlod) 5l slo 3
o) OFFIY Jlno Gl ol
Yy Jslos
ere A (SLLS— 3l ! & ) o521 (gl DS
_ SLUS- ol ) @ y0) oBlilo sl
9. Y/45 Sl
BYYIA Jlno Gl ol

Siwot g0 jT*

Gyl G il 31 T 05T

Y Jlo A ojleds AV 093

ow,ésﬁf}m&mwu


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

o003 Sl S o S unSles chle o5, VAT

S ea¥l G lgie & CO2 pol> adlhe o
G S35 3 sy 3y50 98 50 ez ee SO
S L ses sl NS i 40 COz cdale a5 ols
0 fl:)u‘ axdllas .ol 0dg aLLE JY LSLQQ*‘){S )|
O oS el 59y GHIes 5 PENg Ly
FPAY ppm p SaeaSles cdale o 5V as ol las
bog ol Gyd 50 oad bl adlas [VO] o4
30 S aeSles adbale ol lis i Sea (Griffiths
YL A ppm VO Gl e ey sl pdST SS]
9 Ramalho [\?] Y u,ujl..\.o o 03 dogd C.'a..u
2 N FAR 5 CO2 clale yliae oy il Ko
do,s YV o ol lis guls a5 wisls pledil 1) anlys
[VV] 0g ppm VYoo 51 5L COz cbale o wDIS
aly lid oad o )lal Sldllas b Liwlype ol dslllas
ol cpl aS 0g Vb w0 sl WS 40 COp clale oS
olawi g canlin ayggd 3l oolaiul pae Jdo 4 wilgs oo
Gly b plple wil oo Gl s o o4l
@ axg L CO ol cdale o aslsl 5l g 5ol
g oolatwl caslio dsgei 3l Lo WS ,o of 3l olaws
LU b e e S jo pol> gy o
sk 4 0l sanlin 4505 £ L CO2 o (5 lo e
COz clale wails goudns ayge5 a5 ola WS jo aS
5 Canha lwg ool plxil asdlls ol )8 jaS

ol g b ws b JWn wjlae jo il Sen

SroaSiils 4 bgye WM YA ;o CO2 ioeiw
VYIA) oS0 o ols olas obls Sy pole olKisls
Ol oS aws ;0 g 0+ ppm 55 CO2 e (aoyo
Sg VO e ppm YL s e i 0 CO2
O MY 20Y/-0 W ;0 COp clale Sl
3o 250 SO (soled )3 450 g5 el o
5 ol phaew £55 iz es O ke 455 gy
dmlie g L g9 5l LW eled o (ol S
15 ol o ol a5 Slib wll , COp il
O bywe CO2 e (piim a5 ol glas axsls
8 5l GayeS s YOPO PPM (e @ Jsl 4kl
olas Jaaw t ge3] .0 YV ppm gl ails 4 Loy
Cilas dgzg ainb 90 4,0 CO2 (o (5)l0 sme bL3 1 0ls
25 00 a5 ol Hlas bez il 5l s (p= +/FYY)
03,5 a3, WIS asme 40 1) 0 Slga (dus s OY/R)
e Gl g bl ol lis Jates t ge;] a0y
Sogb @ dp= /- \Y) Cils 5935 o, slea L CO2
Sloa wog 03,5 bl lg ils &5 ola WS )3 &5
9 yudy COz clile (i Sile wio)S a2 1) 0w
() Jgo=)
Oliee O 9o olad 4l S il ly 5T (oge]
il buze g0 Guys oS o COp il
3525 (5 o sime L)l (Rails 5 (wjlae o W)
5 COp clile a5 ob 4 (p=rfee)) culs
o S 5l i Glal Jled s sla S

Dy HghS 3y

VYAY Jlo A oyless (\Y 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

yao

&‘)&@3 SOy el

byl stboyw 5 ole)S Glapianw 5 4505 &9
Ol i Gl S 50 CO2 ol cpiz oo cobils
Lalys 4y ol Olfis o ol 00g jiien (b 2e2)
ol ols Ced Bl el osboye (slse 5 ol 5 oo
olSiils g wylae pdgte o)l L g oo Slgiien
g ST Sl pLbd B L 6 e &b
5ol glalae (ilag Conds by Jlo Sl
Slop CuhsS egata Lilage sleasa ples Sl
Loopbe Sige 0 5 eoon olisle 20
2 ol Sleladl (Ml g Lo slas lastil
yolo dslllae @68 bla jlogd slxil ) sl WS
slobize ;o loo il g5d50 (om)n & OlPse
A5 50wl awlie izen g oS o lil at
5 cudgame 5l 0,5 o)Ll Slee g Ol a5l eglae
A e oy Sl pae ol sl Cans bl
oulde o5 slass s 4 gabge (] AT og oLLS
D91 0LLS oy Gliw o
S0y g Sl

sils 6 JB1 g il asl gl ) sty 2l Al
1545 il s Lago Cblagy g o) owlid S alako
o0 s SUS il Sl 5 S psle olKtsls
Sl b ol alie I S5 iy (s ool
CFF) o)t ob) apmidls Cligis aiaS g
Sygtd g Slidos Ciglas g aeS ol 5l cplply wibe
w1 3o ol 5l e coles a5 SULS (S pole oSl

pemled o (Slo a8 cailails ouge

L owylae ;0 COz clale ols ylis goudne ayses b w3
Sl 2l ggalas 505 9 Sl 039y i (b 505
o VA s oy sl S 0 CO2 cule clale
220355 5k g b g sl 8550 (e ST
S lge oS S8 sln ol Gl oy
gt SR G e )0 D go oolaiwl L WS
o) Ll g 0gd cai osliinl (ol ;o gorbao 5 (Sl
5 Woymy 03,5 5k oy SIS 4 o3l slsa 395
lga slmoas¥T ;508 g &l (g, cp a5 cl oy
Jole e VO] Wgdioo s N S)ly Sy @
Cyatte olde ;3 ohg 4 (Sl Lase )3 (sepe
s e bl oplae Gdgtae cnlnly 09 o
S L b e las lo 59 5l ele 3 el
ORIl Gy aled (6T gle at sladare Slsa
(22,3 YY) s a5 olo oylias bgmiils g olygel
3015 0 slap (auo 0 OY/) Loz yiils o Ql)'yﬂui.jla
Ls o ot s oy o0 45 OIS b
5 [V4] el S 51 ol 31 il o 59, 0y oLt
CO2 lje ols oylis pol> ragh sloausl aS >
S9d oo Sleiin cnlple Conl i Sy (LS sl o
Qs glolazme gl o lasbiwl glos o la WS o
Db Cule, o\)fs’;.;Lw az, o VY BV s
SS1 50 COp clale a5 ol las pols aallhs

4.Lo>. )‘ g;.:)...% 6L®)~c‘)l) L5>J" L: 9 o»)y yl) L‘buuys

Y Jlo A ojleds AV 093

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

o003 Sl S o S anSles chle b5, Vas

References

[1] Velayatzadeh M, Davazdah Emami S, Naserzadeh Z.
Correlation analysis of carbon dioxide, oxygen,
temperature and humidity from Y adavaran Qil field
in Khuzestan province. Iranian J of Research in

Envi Health 2018; 3 (4): 288-99. [Farsi]

[2] Satish U, Mendell M, Shekhar K, Hotchi T, Sullivan
D, Streufert S, et a. Is CO2 an indoor pollutant?
Direct  effects of low-to-moderate  CO2
concentrations on  human  decision-making
performance. Envi Health Perspectives 2012; 120:

1671-7.

[3] ASTM. Standard Guide for Using Indoor Carbon
Dioxide Concentrations to Evaluate Indoor Air
Quality and Ventilation. D6245-12, ASTM
International, West Conshohocken, Pennsylvania
2012. Available: https://standards.global spec.com

/std/516199/astm-d6245.

[4] Persily AK. Evaluating building IAQ and ventilation
with carbon dioxide. ASHRAE Transactions 1997;

103(2): 193-204.

[5] Seo J, Choi Y. Estimation of the air quality of a
vehicleinterior: The effect of the ratio of fresh air to
recirculated air from a heating, ventilation and air-
conditioning system. Proceedings of the Institution
of Mechanica Engineers, Part D: J Automobile

Engineering 2012; 227: 1162-72.

[6] Abolhassani M, Guais A, Chaumet-Riffaud P, Sasco

A, Schwartz L. Carbon dioxide inhalation causes

pulmonary inflammation. J Physiol Lung Cell Mol

Physiol 2009; 296: 657-65.

[7] Mainka A, Zajusz-Zubek E. Indoor Air Quadlity in
Urban and Rura Preschools in Upper Silesia,
Poland: Particulate Matter and Carbon Dioxide.
Tchounwou PB, ed. Inter J Envi Research and

Public Health 2015; 12(7): 7697-711.

[8] Aghalari Z, Ashrafian Amiri H, Mirzaei M, Lelahi D,
Jafarian S. Investigation of Environmental Health
and Safety among schools in Babol- 2015. RSJ

2018; 3(3): 12-19. [Farsi]

[9] Pegas PN, Evtyugina MG, Alves CA, Nunes T,
Cerqueira M, Franchi M, et al. Outdoor/Indoor air
quality in primary schools in Lisbon: a preliminary
study. Quim Nova. 2010; 33(5): 1145-9.

[10] Lee SC, Chang M . Indoor and outdoor air quality
investigation a schools in  Hong Kong.

Chemosphere 2000; 41: 109-13.

[11] Taub D. Effects of Risng Atmospheric
Concentrations of Carbon Dioxide on Plants. Nature

Education Knowledge 2010; 3(10): 21-25.

[12] Apte MG, Fisk WJ, Daisey JM. Associations
Between Indoor CO 2 Concentrations and Sick
Building Syndrome Symptoms in U. S. Office
Buildings: An Anaysis of the 1994- 1996 BASE

Study Data. Indoor Air 2000; 10(4): 246-257.

VYAY Jlo A oyless (\Y 0493

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

yay

&‘)&@3 SOy el

[13] Hoboobati M. Evauation of safety and hedth in
schools and how to improve the city of Yazd. J Med

Sci and Health Services Yazd 2001; 8(2): 89-93.

[14] Vafaeenasab MR, Morowatisharifabad MA,
Ghaneian MT, Hahosseini M, Ehrampoush MH.
Assessment of Sick Building Syndrome and Its
Associating Factors Among Nurses in the
Educational Hospitals of Shahid Sadoughi
University of Medical Sciences, Yazd, Iran. Global

Journal of Health Science 2015; 7(2): 247.

[15] Peng Z, Deng W, Tenorio R. Investigation of Indoor
Air Quality and the Identification of Influentia
Factors at Primary Schools in the North of China

Sustainability 2017; 9(7): 1-14.

[16] Griffiths M, Eftekhari M. Control of COz in a

naturally ventilated classroom. Energy Build 2008;

40: 556-60.

[17] Ramaho O, Mandin C, Ribéron J, Wyart G. Air
stuffiness and air exchange rate in French schools

and day-care centres. Int J Vent 2013; 12: 175-80.

[18] Canha N, Almeida SM, Freitas MC, Taubd M,
Hanninen O. Winter ventilation rates at primary
schools: comparison between Portugal and Finland.

J Toxicol Envi Health A 2013; 76(6): 400-8.

[19] Jafari MJ, Norloei S, Omidi L, Khodakarim S,
Bashash D, Abdollahi MB. Effects of heat stress on
concentrations of thyroid hormones of workersin a
foundry industry. Occupational Medicine Quarterly

J 2015; 7(3): 69-79. [Farsi]

Y Jlo A ojleds AV 093

ow,ésﬁf}m&m@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.8.8.1
https://journal.rums.ac.ir/article-1-4351-en.html

[ Downloaded from journal .rums.ac.ir on 2025-10-30 ]

[ DOR: 20.1001.1.17353165.1397.17.8.8.1]

e Sl b ) 53 cakige (3 0L ity 35S 5 SIS oy 2 VAA

Evaluation of Carbon Dioxide Concentration in Classroomsin Babol and
Gonabad Citiesin 2018 and Its Relationship with Classroom Ventilation And
Temperature: A Short Report
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Background and Objectives. Increasing the concentration of carbon dioxide (CO,) leads to reduced comfort
and learning disruption. Therefore, the present study was conducted to determine the concentration of CO. in
classrooms of Babol and Gonabad cities and its relationship with classroom ventilation and temperature.
Materials and Methods: This descriptive study was randomly carried out in spring of 2018 in 6 high schools
and 28 classrooms of Babol in the north of Iran and 28 educational classes in Gonabad University of Medical
Sciences in the east of Iran. A CO; meter was used to measure CO,. In order to determine the physical
parameters affecting CO, concentration, information of a checklist was used. Data were analyzed by statistical
tests such as Chi-square, ANOVA and t-test.

Results: In the present study, there was a significant correlation between CO; and ventilation type (p = 0.021)
and heating system in Babol schools (p = 0.025). There was a significant relationship between CO, concentration
in school and university classes (p=0.001) in Babol and Gonabad.

Conclusion: The present study showed that CO, concentration was high in most classes and it was related to the
type of ventilation and heating and cooling systems.

K eywords. Carbon dioxide, Ventilation, Class, Babol, Gonabad.
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