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Serious increase of pollution from cars in the enclosed residential parking lots is an important challenge.
Forecast and estimation of generated pollution from cars is applicable for proper design of residential
car parks. In this article, the pollution concentration in a residential parking lot is measured
experimentally and the results are used for validation of numerical solution. In the second part, the
pollution is simulated in several parking lots and the equation of pollution incensement with time is
proposed and offered in the form of analytical equation. By using this equation, the allowable time of
man’s presence in these parking lots is offered.

e 9 xS [82] sls SuSL e pSanSe
Sl 1y 0g5 s Cdlae 5 conl Cool b Sloj g0l 2 10 (S S gie
@ Gefams LS L o laoan¥] clale ¢ Soslal aiw; 4o [5,4]
woy (pl o (B DlaioS Cens 39290 (B9 LS ged peiilan )90
@5 S d LSS o eaVT iy (sluand aiej o S
21y Sl Gl [7,6] Kep g dJosSlowwl ol sg0mm0 & j50
5 S s, (6 eFo il iy Lamgte KiS L 5yl dlab poix
@l Olime 50591 ety gz slabal, [9] Sen 5 5250 5 [8] o)l5en
5 ) losls sgntey Kk e ol & a2y L s
s Lgte S8 S o ) beun ¥l il e [10] o San
ailen) logndle 55551 5l (25,5 1S amSsie 5 5 00,5 (5 pSosll
b odnlie §9b sla gl 40 a5 wsKiles .ailosges 41yl 1 (Ls 9 il

Please cite this article using:

doddo -1
2w Sl (ppad 4 g SIS ) eolinal (gl Lol o554
Sy 53 oAy i by 45y 5 S sloaine
Supde pleitle (GoSas (sLaS 4 LSES)L ool Jlal 5 398 sla
o ooyl S gl el Caradl Uy s 5] 50 lgd CareS a9 S5l
slogide @ badl, 5 bgpel, G)b 5l Sl Gt Sl o
05 sl obyl 1y bl NS 5 sl o, laile SsSaws
JE begie 5 SosS GlaSiS L aes 3 (GeSme diny oSS L
2 357ye S5l uyage Nsd Al b Syge w4 by wd S
Sbos oil o Ygano o3l [1] casl () SapnSsie aty oSSl
S5k 5l eslaiul ey (Jg wjls jphm ey ST L 5o (2L L
il g S S s 2 yme 5 Wil 6513 poe g0l il SSne

taples odlitwl Jo3 &jle 1 o ol @ gla ) (g1

J. Amnian, M. Maerefat, Offering a model for prediction of pollution increasing with time in residential enclosed parking lots, Modares Mechanical Engineering, Vol. 16, No. 7,

pp. 399-402, 2016 (in Persian)


http://journals.modares.ac.ir/article-15-11199-fa.html

Downloaded from mme.modares.ac.ir at 22:01 IRDT on Monday April 22nd 2019

38 px0 (5340 9 il Slga

395 Al SIS )b )3 Ylo) b 0 3i VT calale hul 331 iws i Jde &l

(WO § (SO0 -3
ol ST ¥ln i S 55 Soll i 0] oot
Sasl Jao olen & (Sogll 455 5 (551 piiege 2 sl SYolae
5 iy o¥oles lise wilosds o “ags SiaSlie, S 5l oolical U kg
Jo sk 4 el oad ol [13] azye yo of o 438, L0 layally
g bl )0 e llpd (38 S o (Sodll g lse by goue
e Oype & bodle 59381 5 (29)> LA Djpe 4 g9 (SaBib
a0 70 9,5 sloo L [10] 4l o5 44 oo b ooV ol
Oley 50 9 SuS L ,0 Lo jlade .l sals b 5 s o [14] of 5 sle
(@ o Cyz el oo s F L 0 ol 5 Gl a0 20 L ply adsl
Dyge & SuS )l sleojlps o Lo 5 (Suadl ey sl sl saon
il axd 5 L 0% Jss 4

Jo Conlir (oo p 5l o 30 S Sz oud DBl 05 slass
130 105 90 slows jekate (o .l 0,5 140000 L plyy 0,5 slows a
140000 olass 5 8,5 13 ooy 0y50 J> gz 0,5 165000 4 140
Al ol goue o cq 0,5

1 ooz 0 028 GpSosluil b anlio g goue Jo 5l Jol> mls
5 78 S oill bl wed o cdalive A5 AKles Ll ool Lo
alis ol &5 witen ol Liws M3 glls lanl 4id5 6 o goae
Syl b o opdle 59351 51 e slaoanyT ol cdale s 4
ool 2 [6] el 00y onalice oo YlEe K00 40 0dsdy (el O yu
BB ile 8 kil Gl 40 (g ,5 00V lie (Ll o sl
J15] codl aile gole 0,815 > 51 s cpeile ol g, ool
39 b el 4l alS bt o Soles ( olal 4B B e 5l o
oSSy CBLE s ssose S 5 s Seiail o 5o o
a3 5 1,840 PPM oogame ;o baaly (695,5 )0 oo 40 00l (5,50 ;lul
5 omtle S35 (S heaS sie e 45 Cenl ol ik s (ol
g aly @ o (59955 i 5 onms; Jolas b 4y SuSL 5l 29,5
ol 00 Coli S iz o0 5l T oz

o ¥T cdale ol 91 Jow-4
bl Gl o Al Blgsoe 1 oz 5o 0ad lo @l 4 axg L
“olsl | Lol s jSils oS glabaly cn i 0gei Gl 1) oy 5 00Vl
sl e g pSojluil glaids 20 Glej sosl o 5 03g 2 SRS
el (1) ooy )& alal ) el prslie 280
€ =15133Int - 65.8 (1)
(5) oles o b (PPM) (S st alé Lo C (1) ala o
K5y ailen awain a5 il solizd B b sl (1) ala, o
IS (&,..S)b TeEs 0l323) aib 5b Coow S slylo 1SS o el le
ol g o0 1 U2 b pillae (St sl 38 SISk oS (e
B¢ oy wad lw o ;o oV clale iul58l il aw o] oo
© Sk & oedtle (29 5 83959 e WS Sjge a0
o) PR 50 00 &S (Fhge ;0 5 oo Jled olnd 59, n Serse
Sl 5 oam i oSk 4 e gep 5l I Bl ay lapndle S
o Jel s 3l sl il e 4 o] 5 oSS

* reactingFoam
® Wall function

7 o )lois16 095 1395 e (uioe Suilfo wiiie

Pl Jlo 4 b iy (GgSme slo S5 3h 50 (Sogll Grlidl Jae (o)
5% el waz S (egdge de) (nl )3 (2785 5 (g9 gy 9 ot
@d3e > 5 oy 6peSojlail 5l eolanal b ooy VT clale o8l dlis ()
1 . . . .. . . e

or 390 pBol Bl eslial b (SeSns dty ST SO 0
SrSo3ll b jleslainl b goue Jo mlis jolate oy .ol a8 3 1,3
BRYRTRL [ WA SN ONUN =1 ] 3. ) SR KO ORI PR W P ORI S ge )
&5 iz o y3a bme ploj e ol leslil b g end ol ST

e o @) sSn diay sla S5 Jglate

w0 ST 5l 33 o ¥T (g po 31 -2
el el oad eols isled 1SS (0 odd pwyp S L awais
ZL‘ML!. ey el 2ye yie dg gl e 3 sk e 11 (6l S
Cand 5l (Gye A alold jo g ool aisle 2o 2.5 5 je 1.5 slel o
09 ISk 4 6999 w0 Sk (Jled oSl Sk (29
Al o alply ool @y goue siluand 5 s pSolal s
SF Ceond ol ol 4 F LA 5 0 lers g 4 goae (gilwand
50 Wy il 98 .0 ks ofy ol Glad @ g 004 ojlps (slylo S L
ol g0 g o (rbgy (spSojll hal j3 95,8 g anils I8 SuLS L

el ¥ 6,5 b o

e S Giegy opl o ad) I S S e (5 S ojlusl sliiws
Sladsd duwge o laibiwl ulwl 5 a5 cwl cp SaS g 55 caies
S el Sl o Ll 8] [11] pll i
5 ) B9 s 5 o SunaSsie Fes el oad wnl [12]
shie OF iz 5l (g 2S5 iy iz 3105 S 50 L (sloandy S
2 057ye ol L b baog iUl 51 (S Spslme po (S s 55 o
0398 St lagg 9 0ol b S aeaSlss 4 g osls 25Ty lga
g ools (iiSly Igo (5anSTL 503 39 SN & jglons )0 9 o Sody Sl o lg
Sbml Grge 4 S Sjgo GlediSly 00,Se Ol Jou 4 o oo
S5 Lle ppm e ghl o nel SU A0 B L sgam o (S bz
CBLE 50l slian o5 se 95550 33 a5 (2 S 5
20 05905t 5 g 039 h3 dgu 0 olftws ol 4o (g S oyl glas .l
O 9 ARBIS ol 0,8 4 (g5l 598 oKiws LaS e LIS 1000 ppm b
B, 1y oS S g (g S ol coblB (gslaslely 5

o 5 3 el s e 3 ST 3 oSS s pSesla
2 Sy a8 L g glaids 20 Slej o)l S 0 9 65 2 B 15 gl
laigl jo a8 cunl Oyg0 s S0l gy ol 48,5 plol gladds
g Lol (63555 )3 CasBys ;0 (S S gie Sa g 0dd (2B Lapdle
Sles 03l 50 HrSaeS g lade (g Sl ol 18 (g me 1.5 glis)f o
53al B pdile s 9 4285 plomil oud ;55 Sloj slaplS L 5 4z 35 20
P ErSoll gan slaal>ye jo 09 Sy LT Hise b wigd o
5 dols b 5 43,8 el sl el aslen oy2e 2 5 1.75 slaglis |
2 505 gl dw o y0 0ad S oslail polie 5 s ol sad <3 ]
el 0ol ol 1 ooz 50 @l 5 oad 5 Sk Sblie Sloj 65
16 5l s S araSgie Glie ood Sl (38 Sloy o3l bl s

Lol a8 80

! OpenFoam
2 Stair’s door
® Hot Stabilized

400


http://journals.modares.ac.ir/article-15-11199-fa.html

Downloaded from mme.modares.ac.ir at 22:01 IRDT on Monday April 22nd 2019

8 px0 (534 9 il Slga

39S Al SIS )b )3 Ylo) b 0 3iVT calale hul 33l iws i Jde &l

B000 PPIM 31 s & 4t 140 51 der A5l 15 oSS yie
a9 b Sl 0uldS 5 (S aenS i Gliciul YL 9 oS aw; Saly>
Joe Sk 5o o eVl ke Gliee i ol o oad L 9,505, &
el oo Lo (3,2) Ly, &jgo 4 T b dad e Ll g o] coway ;500
g oad DLl B 5 2 la Ko wiilen Jue SIS0k 90 jskie (no
cble Gl g aB,S sl T jo oV iy goae (glwdnd
Jeod 4 g bl ead e 3 oz 50 ol b (S amSsie
6l a5 4 0, 850000 5 340000 slowes (AKass o il 0 > Commslr
5 ipe Lyt sl ont Ll goae > gz 3 5 2 ok L
el 3 i b allae o gl 3538 ) s Sogll
ooy & Oy p el ol a3 5 L s Ll on oy (o S
Oy M (phg) B edle dad g 039 i lapndle (29,5 5 62959
T s 5 5oyl 5 eps shses 455n sl LanSaS s o5
e o el s (sla iy G 4 ol b 1 55 e
ol 00 (65 bangie ;e BB 2 el )| gosl 0 00T l5e
Slaceile 3929 JoJs 40 3 SeS b wand oo i bt o5 igS les
AL e 2 S b &1 S 5l (Slyp kS el i
Sl abaly jheslinal b glssee 1 358 SISOl 59 50 (S See
352 S5k g0 ln oley b cile (aali8loged (le (2) Wolae aiilon

North
Stair's door
Door 1
‘ <> Door 2
[ e e
P54
[\ } ] |
T -Lj

Fig. 2 2nd Car park geometry
2 o)leds S L awain 2 IS5

North

Stair's door

o
=3
=}
-

Fig. 3 3rd Car park geometry
3 o leds XS L awae 3 S

401

j North S~

Stair's door

Car's Exhaust

Opening ‘
Fig. 1 The studied Car park geometry for validation

STk 3 S e S a3 g0 o g (27 65 ol gl anlie 1 g
Table 1 Comparison of the numerical and experimental results of CO
concentration in parking lot
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Table 2 The increasing of CO versus time in enclosed parking lot
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Table 3 The increasing of CO in parking lot of 2 and 3
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