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Abstract
Background and Objective: Considering the worn-out public transport fleet in Karaj city, it needs to
replace the fleet with up-to-date standards. Considering the economic and environmental dimensions,
the effectiveness of the measures taken should be evaluated. Therefore, achieving the goal of evaluating
the change in the emission of pollutants based on each alternative scenario can help the authorities to
adopt air pollution reduction strategies. The purpose of designing scenarios in this research is to estimate
the effectiveness of scenarios in the field of replacing the fleet of worn-out single buses in reducing the
emission of air pollutants.
Material and Methodology: First, the classification of buses and units based on parameters such as
different systems, year of production, pollution standard, type of fuel consumed and vehicle class have
been studied at 1398. Then, scenarios of reducing standard pollutants were designed in two plans,
replacing the worn-out fleet with a hybrid fleet, dual-fuel and with fuel consumption, with Euro 4
pollution standard, and finally the scenarios were compared with the basic scenario. Pollution emission

coefficients and scenario design were calculated using the International Model of Mobile Vehicle
Emission (IVE) model for passages, 1st degree arteries, highways and freeways, with slopes of zero and
22%.

Findings: The results of comparing the scenarios showed that by replacing the entire worn-out fleet in
terms of age (to the new fleet, scenario four), the maximum reduction in emissions of standard pollutants
was 40% (CO, 60% (VOC), 42% (NOX), 86% (Also, the results of the distribution of pollutants in the
city of Karaj, with Arc Map software showed that the highest emission of pollutants is related to region
10, and the lowest emission is in region 1, Karaj city.

Discussion and Conclusion: According to the findings, the effectiveness of replacement scenarios of
the worn-out fleet (use of hybrid, dual-fuel vehicles with Euro 4 fuel) in reducing the emission of air
pollutants has been 40 to 80%. Pollutant reduction scenarios and strategies to increase air quality are
useful for policymakers and researchers to better understand the current state of air pollution in the
region and are largely operational, requiring timely funding and well-planned planning.

Key words: Air Pollution, Replacement of worn-out fleet, Karaj, IVE Model.
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1- International Vehicle Emissions (I\VE)



AY

e G 9L (S0 3lr g buw (i ST b

&9 Sledbl cnl wlal g gl g 5 o0 S35
TS A 5 ki hlo g slaganans s 5l plas jo aley
Joe jleslazw TG ‘_;.A..;i‘)ﬂ e sl colpe (5) sl cuw s
g5 a sl & adB hls slaganarws SIS ol VE
5 ko Sloced biplolil s (255 ) azps Glyd e
VOC CO slaoan¥T ,Lil mhaw g olil oo)o Y
At 85 1B 3550 Blae 1,5 5 SOx NOx
sl pals wals gl (5L s g )l (A1b Soa
oo cpl jlaasl o s 15 el (PM) Gl <)
sl 1 ogagil gl

Joe 5l oslil by Sam¥T Lt Jade ar b jshiteds
2 lg,043 Lal & 5 wledbl 5l atw s k> IVE 5 Lal
(Oley axly )3 e ) adii Jolug (Sasily o5l Ll
Lilyd g il glaganain s jo adiiblo s 5k <55
S Slan e iz g aihte oLz 5 Slsesol
CEg £5 9 b)yd gl s gl iugh; dlos Jolt)
O JS8) ah ool (5 o

s & bgrye s IVE 38105 63559 0255 59,—2
Cowdy 6y el (9,095 Gl g Jaw e s ) ( Sl
Ty G5 9 9,095 Aat e 5,05 5l b cnl 0]
15 baoany¥T JLazil ials glogy L aalsl 1o .39 oo solicial
(B e ol ) O 3L (30 9 il 38 j9om0 iz
35042 5 (CNG) 50850 5 (50 yp 4l Loluog 51 oolicl
Soled o gt (b F gy ol ulb ety cuiS
0 oy s oty ¥T Lzl LalS o Lagy L i il e
3l oolaiw 1 b oanVT jLal oliae sloaiss ags .(V Jgoz)
IVE Jos 5l 79,5 slaools s Arc Map 10.6.1 )58ls 5

Y Y US5) 2,5 bl

2- Engine Stress

»))L.\.al.o_w‘ sdjlfﬁb s.a.’>9_~u lJ @ljjb a aobj_w)é »‘5‘)«:949."
‘NOX ‘CO 6&0@}’—‘ )LMM.:‘ u...bls )Q ‘Lg..\;)u.b 9 f 99
Jow jleslaiw 1L PM) Blae I3 05 4 g VOCs SOk
DS g Oy aies ool i aismen ool IVE
Soslw T iz ,S b axlgyusigsl (56l ooV Ll
S s a5 Ve gblie plaS 4y by o AIC Map 38l 5
2l plil el
daxjllao S)90 adlio -
9 Olrlslosed 51 (S0 255 ot cadlllas Sl 00gume
Golodh por ol | el Gl Camazr |55l (L] 55 50
e B3l ggemme ol ;a5 1,Y09,YAF wlass Y0 Lo
Qlfjb &9.9.7.9 9 o _wo Ay C)S @‘)w}a}o‘ Ja5.!a.’> B Jl.tﬁ
(A1) ool sBws \VE b cogas ido
IR P T

LngU"’)ﬁd AJJUQA )‘ OQLQ.A_MJl l.) J..>|5w9_a})‘ Qlfﬁl) CJLC)’U@‘
65.3 9 o)"..\.?‘ Wlax s uu.’.: 6‘)—’ C)S ).Q,_MJ c]a_») LSY)UG."S
St PBlas 5 )b JagJor Ciglao ()50 b adiial s
5 OBl b aslne ( 8 danles oSy 5l Sledol oz S
F SN eizmed 5 755 b e Goggil Slaoliun]
Olyee axdllas (pl jo a5 dS1VYAA Jw jo g0l ey
T A s 53 axls il 005 51 (230 b Sa¥T jLac
aloz 5l ola el )l ulwl 5 85l anlol jo o s
oW 5 (Fran CEsm g5 wdy Jlo il lapin
59 bgy0e5 lalo g (Boul) b Slaw axlas by 5045
Oliee 41 bogypo Sledb| pumon Al Gy zS s s

9 J.d.l 9 J.o.’> GAL’> Oladlae Sileds! 099 09> 50 O yg—o jO

1- Vehicle Specific Power (VSP)




SSon g 599 BT 1F+Y olo s Y'Y 0l comn § o (59195 g pole A¥
Joe La> Sl 4 boes e glaosls
v
Almg o a3h) S (550l8 2 pg Y
Eordae g eolinal lie v T
S bass s o Ailoma
® g bl ol ol us bawr v i B %
oWl jLe=st YR
$sE g eaY!
. — 7
e
sy Jdad s R e ey Ol
g 3 »® T s ® bl - Sgals
A Jodas 3 =F Anlae < ”® - ® 9
La Laas s Fynes kS L¢3 s oo
’ Ca Eokee (Soak)
t t t t ‘
ol 4 bgsre glradls
la2 glas (5 5 ol v
odlr s Vv
S g o anlae V7
Jail 5 L 4 Bog e el
Eselas 43545 praews etlicul ¥
STty s v
e g gals ey Y
ea plodl Siley Glpe ¥
IVE g Licis!l Jow yo oledbl i3l p s lw —) sl
Figure 1. Information processing structure in the IVE diffusion model
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Table 2. Emission of total pollutants (in grams per kilometer), in 1398, the basic scenario of the bus fleet in
Karaj
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Table 3. Percentage reduction of standard pollutants in scenarios, compared to the baseline scenario in Grade 1
arterial passage, with road slope of zero and +2
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Table 4. Percentage reduction of standard pollutants in scenarios, compared to the basic scenario in the highway
crossing, with road slope of zero and +2
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Table 5. Percentage reduction of standard pollutants in scenarios, compared to the basic scenario in the freeway,
with zero and +2 road slope
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Table 6. Percentage reduction of standard pollutants in scenarios, compared to the baseline scenario in grade 1
arterial passage, with road slope of -2
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Table 7. Percentage reduction of standard pollutants in scenarios, in comparison with the basic scenario in the
-highway crossing, with road slope -2
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Table 8. Percentage reduction of standard pollutants in scenarios, compared to the basic scenario in the freeway,
with slope of the road -2
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Figure 2 . Average emissions (CO) (a) and (NOX) (b) , the basic scenario of bus-unit in 10 areas of Karaj
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Figure 3. Average emissions (SOX) (a) and (PM) (b) , the basic scenario of bus-unit in 10 areas of Karaj
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