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Abstract

Nowadays, the issue of environmental pollution is one of the major challenges in densely
populated cities. In the meantime, due to the prominent role of the automobile as one
of the largest producers of pollution, it is very important to examine the equipment
effective in producing its pollutants. Considering the effect of spark plug and wire
quality on the production of engine exhaust pollutants, research has been conducted on
the effect of the lifespan of this equipment on the production of engine exhaust
pollutants. In this study, the main goal is to examine the effect of using spark plugs and
wires with different functions on the emissions of automobile engines. Thus, spark plugs
are considered in four groups including zero to 10, 10 to 20, 20 to 30 and 30 to 40
thousand kilometers and wires are considered in two ranges of zero to 20 and 20 to 40
thousand kilometers. At each stage, after installation on the vehicle, toxic pollutants
emitted from the engine, including HC, CO, and NOX, have been examined. According
to the studies conducted, the production of all three pollutant gases has a direct impact
on the operation of the spark plug and wire. However, the depreciation of the vehicle's
spark plug has the greatest impact on the pollutant gas HC, and the maximum increase
in emissions in the study groups was reported to be 51.8%, 13.8%, and 32% for HC,
CO, and NOx gases, respectively.
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1- Introduction

The issue of increasing environmental pollution in

different countries is known as one of their most
important problems. Excessive production of
vehicles, poor quality of parts and non-standard fuel
are among the factors that can be considered very
important in the production of polluting gases. On
the other hand, the high volume of fossil fuel
consumption by passenger cars is considered one of
the main causes of air pollution (Salehi and Faghani,
2020). Therefore, considering that the operation of
the vehicle is directly related to the production of
pollutants, the need for research on equipment

elated to the production of pollutants in the vehicle
has increased. In this regard, many researchers have
conducted research on the control of vehicle
emissions and related equipment (Aliakbari et al,
2024; Bidva and Hasanzadeh, 2018; Niajalili et al,
2021). The increasing number of vehicles and their
traffic has made the problem of pollution more
important. Therefore, given the increasing
expansion of urban areas and the increasing use of
cars, the most important problem facing today's
cities is the increase in pollution caused by urban
transportation. Despite the statistics that are
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obtained from comparing the amount of pollutants
in Tehran with global standards, the main
environmental problem of this city, which is one of
the largest and most populous cities in Iran, can be
considered  the issue of air pollution
(Ghanbarihamedani, 2016). Behrouz Mashhadi and
Ardalan Maleki (2022) have considered the issue of
pollution to be one of the most important issues in
the world of automobiles and have declared it
essential to provide a suitable solution to reduce fuel
consumption, reduce greenhouse gas production,
improve air quality, and stop the production of toxic
gases.

In this study, the first stage describes the
performance of the spark plug and wire of the
vehicle. In the next stage, in eight stages and four
repetitions, spark plugs and wires with different
functions were installed on the vehicle ignition
system and their effect on engine exhaust pollutants
was evaluated.

2- Research Methods

To determine the effect of using spark plugs with
different functions on vehicle emissions, a Pride
vehicle with the specifications in Table 1 was used.
At this stage, four groups of spark plugs were
considered in the operating ranges of zero to 10, 10
to 20, 20 to 30, and 30 to 40 thousand kilometers,
and two groups of wires were considered with the
operating ranges of zero to 20 and 20 to 40 thousand
kilometers. The spark plugs used in this study were
all from the NGK brand with the technical code
BKR6E, and the wires used were from the 1.P.N.C
brand. Figure 1 and Figure 2 show a view of the
spark plugs (one example from each group) and the
wires installed on the study vehicle, respectively.
Gear wear is a common defect in mechanical power
transmission systems, typically developing over
time. To expedite wear formation for analysis,
controlled resistant load tests were conducted on
gear teeth. The crank and spring mechanism enabled
precise load application, simulating real-world
operational stress conditions. The selected gears had
a module of 4, with a 20-tooth pinion of 80 mm
diameter and a 50-tooth gear of 200 mm diameter.

Bearings of type 6306 were selected according to
DIN625-1 standards to withstand maximum
operational speed and load.

Table 1: Technical specifications and equipment status of the
study vehicle

Technical specifications

Vehicle name Pride 131

Year of manufacture 2011

Engine code M13
ECU type S2000
Compression ratio 9.7:1

Engine capacity (cc) 1323

Emission standard Euro 4
Fuel type Gasoline
Fuel delivery system Injector
Injection system MPFI

Equipment health status

Fuel System Status Healthy and without defects

Sensor Status Healthy and without errors

Figure 1 : View of the spark plugs used for the test with the
following performance (thousands of kilometers): A) Zero to 10 B)
10 to 20 C) 20 to 30 D) 30 to 40

Therefore, in eight stages, these spark plugs and
wires were installed on the study vehicle and
analyzed by the NEW SPX test device, model
ULTIMATE 500.
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Figure 2: View of the wires used for the test, which have the
following performance (thousands of kilometers): A) Zero to 20 B)
20 to 40

It should be noted that the aforementioned emission
measuring device has a calibration sheet with a
probability of conformity of over 99 percent and
was in perfect health at the time of the emission
measurement of the study vehicle. To ensure the
accuracy of the information, each step was
performed in four repetitions and the average of the
parameters was taken into account.

3- Results

In the first case, a set of wires with a service life of
0 to 20 thousand kilometers was used for four
groups of spark plugs in the service life ranges of O
to 10, 10 to 20, 20 to 30, and 30 to 40 thousand
kilometers, and emission measurements were
performed for them. In the second case, wires with
a service life of 20 to 40 thousand kilometers were
used for spark plugs with the aforementioned
classification. Figure 3 to Figure 5 show the
comparison graphs of the values of the HC, CO, and
NOX parameters for the two aforementioned cases.
According to the studies conducted, the operation of
spark plugs and wires in most cases has caused an
increase in pollutant gases. As is clear from Figure
3 to Figure 5, increasing the service life of car spark
plugs has a direct effect on the increase in HC, CO
and NOx pollutants. This increase, which is greater
in the HC pollutant gas than in the other two cases,
except in one case for CO gas, where this parameter
did not change with an increase in ten thousand
kilometers of spark plug operation, in all categories
with an increase in kilometers of spark plug
operation, the amount of pollutant gases has
increased.
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Figure 3: HC parameter values for four candle operating groups
and two wire operating modes
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Figure 4: CO parameter values for four candle operating groups
and two wire operating modes
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Figure 5: NOx parameter values for four spark plug operating
groups and two wire operating modes

4- Conclusion

The increase in environmental pollutants is a major
challenge in densely populated cities. On the other
hand, cars are estimated to be one of the largest
producers of toxic pollutants in Iran. Therefore,
research and study on equipment that affects the
production of pollutants are very important. In this
study, research has been conducted on the effect of
the operation of two of the most important parts of
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the ignition system, including spark plugs and
wires, on environmental pollutants HC, CO and
NOx. Thus, spark plugs are classified into four
operating groups, including zero to 10, 10 to 20, 20
to 30 and 30 to 40 thousand kilometers, and are
considered in two cases with wires with an
operation of zero to 20 and 20 to 40 thousand
kilometers. In the next stage, in each case, they were
carefully evaluated by the emission measuring
device, which is of the NEW SPX type. In order to
increase the accuracy of the extracted parameters,
four repetitions were performed in each case of the
experiment. In general, the following results were
obtained:

e The percentage increase in pollutants of the
study groups in the highest case was
reported to be 51.8, 13.8 and 32 percent,
respectively, for HC, CO and NOx
pollutants.

e The wear of the parts under investigation
has the greatest effect on the production of
HC gas.

e Carbon monoxide gas has shown the least
changes in relation to the increase in the life
of the spark plug and wire, so that its
changes in the low operating range of the
parts are evaluated to be close to zero.

e In the higher wear range, the percentage
increase in NOx gas moves with a steeper
slope than the other two gases.

Therefore, in general, it can be said that timely
replacement of spark plugs and wires in a car can
have a significant impact on reducing the pollutants
under study, and by more careful monitoring of

vehicles in this category, a cleaner environment can
be achieved.

5- References

[1] M. Salehi and H. Faghani, "Investigation of
emissions and energy consumption of DENA
hybrid electric vehicle," J. Engine Res., vol. 58,
no. 58, pp. 11-16, 2020. Available:
https://www.engineresearch.ir/article_697861
59a56fe59c7e12fa87266f58c365c7cc.pdf.

[2] K. Aliakbari, S. M. M. Delavari, and M.
Sheykhi, "Numerical simulation of EF7 engine
in different operating conditions," Sci. Technol.
Mech. Eng., 2024, doi:
10.22034/stme.2024.446307.1056.

[3] S. S. Bidva and M. Hasanzadeh, "Environmental
review of the automotive industry and the ways
to reduce its pollution,” J. Environ. Res.
Technol., vol. 4, no. 3, pp. 1-7, 2018. doi:
10.29252/.3.4.1.

[4] M. Niajalili, A. R. Nemati, H. Bakhshizadeh
Kolori, and A. Kochakinejad, "Research on the
effect of using optimal wires in car ignition
system on its emissions," J. Environ. Sci. Stud.,
vol. 6, no. 1, pp. 3383-3389, 2021. Available:
https://www.jess.ir/article 122515 e8al67034
f8alledeaddbf3ff6e0465b.pdf.

[5] S. Ghanbarihamedani, "Survey and measure the
environmental pollutants emitted from exhaust
of commercial vehicles in an industrial unit," J.
Environ. Sci. Stud., vol. 1, no. 1, pp. 45-52,
2016. Available:
https://www.jess.ir/article 46685 97dba5d82a
1a5b45e8e7dd486ead121e.pdf.

[6] B. Mashadi and A. Maleki, "Influence of
cylinder deactivation technology on fuel
consumption and emissions of four-cylinder
spark ignition engine,” J. Engine Res., vol. 35,
no. 35, pp. 41-51, 2022. Available:
https://www.engineresearch.ir/article_697724
83821707fd5779c319f2daefc6cf340b.pdf



https://www.engineresearch.ir/article_697861_59a56fe59c7e12fa87266f58c365c7cc.pdf
https://www.engineresearch.ir/article_697861_59a56fe59c7e12fa87266f58c365c7cc.pdf
https://doi.org/10.22034/stme.2024.446307.1056
https://doi.org/10.29252/.3.4.1
https://www.jess.ir/article_122515_e8a167034f8a11e4ea4dbf3ff6e0465b.pdf
https://www.jess.ir/article_122515_e8a167034f8a11e4ea4dbf3ff6e0465b.pdf
https://www.jess.ir/article_46685_97dba5d82a1a5b45e8e7dd486ea4121e.pdf
https://www.jess.ir/article_46685_97dba5d82a1a5b45e8e7dd486ea4121e.pdf
https://www.engineresearch.ir/article_697724_83821707fd5779c319f2daefc6cf340b.pdf
https://www.engineresearch.ir/article_697724_83821707fd5779c319f2daefc6cf340b.pdf

Sl guigo 39 (59U g ple 4 i
YA-Y axan ¥ O)Lo.ai) <Y 0)5d AFeY JL"

https://stmechanics.bomtc.ac.ir :a; ;25 o0l

DOI: 10.22034/STME.2025.481475.1079

s 5L y3s5 50 29y o YT oy yls g Eeul Coodw WU gy y

Folipguans (orizme JOIH S g8 (e T (2ls) Glumw (il ls guge

u‘)Jl au‘).é‘s asl))l.e,c LsLA oKisls asS.uliA (g 03; S -)
u‘))‘ ‘QIJQ” sC))LQA L;.o ol u_g.utg.o (EWIo 05; ‘wLM)K -y

ul])l ‘Q‘)ef sCJ)Le(: (;A oRisls ss_i.aLgao (SR 05; (S -y

Ol et ol oo oSl (SilSa swskig 09,5 ¢y ltils ¥

oS wlols’
o ¥T
I

95995 1990

VXV i el s
VoIV 1F allie 5,550
VRN /T tallio by

Jgionn o i°
Sl e

ouuS>

bl o0 75k Cenrozr g3 51yt Sy 32 SN 51 (S Glgre s hanmocam 5 sl FoglT (sallu 039 0l
Syt (o3 2 1 SO QEUSS g 0 5S35 31 (S Ol 97395 dwr 1 A S @ oo 021 59
ST sbml 33 ply g @od oS 15l & a2 g b ol candl o o )T sloouia¥T adg 5 Y50
sl 0 il 590 (2955 o YT udgi yr Olims ol poe Jgb U ol Sl 9)095
=35 SLeui¥T (59; woliso 8,555 b ply 9 @od 31 eoliiusl 5T (w1 ool Bun (Ghgsy cnl 5
N Tl Fe g¥e BYe Ve e de B oo Jold a5 0,5 )k 50 (o 45 O)guoim s ol 95095 59590
o 3l g d g0 g 53 g oabaid,S SIS 53 gl Sl Fe UYL g Yo U jho 05l 99 50 L plg g pioghs
Gebo sl 4385 5158 (o 332590 NOX 3 CO HC Jolid y9790 51 (o255 (s s0g¥T 09,095 (59,
S0 ol )10 il 5 s 255515 (im0 b i 55 00y VT 55 s 12 gl couplonil glo o)
Sl laie JSTas g andliS HC oaig¥T 55 69,y 1y il o1 yidien 95995 aadd Sl 45 ol
NOX 5 CO HC a3l 51y cui ids duoyd YT 5 WA BYA ol & Slalllio sloog,F 50 Susu¥T

Joos |

mniajalili@nus.ac.ir

Ll 0als o, 35

&5 Pl Sy csan ol iRl slacssw ) eolanl
losls sloian 1) 0 o [V SG sl
Sl cdnwgiJlo)d slaysiS 5 (S Glsrear ool HeiS o
SAAL el oas 5158 s lasbiwl 51 iy Sogll slagasls )
S35l el Srae 53 (425 JB e JByfox Caro Koo S5k
oS GlagSa L] o)ls damecun; slooan¥T adg cpuimen 4
O deS g oy Fooa Sop eadplel Gldlas by
Sl DV o] cal sog bag o Lawgs Yo ¥ Jlo o sadades
Sl oad el dagl 550 5 s50e 5 adis g olass (53805,
S Gl & ez LI oS il e (Sogll sl
Crrme g9 5l eoliiul (593359) Lol g (Sl (Godgue
Sl Fogll 2l s si950 sloyd ;Sole S o sllla

doodo -

cilizee (sla,giS o Jasmaion) slaSagll Sl sl
49yt el5 098 o0 a3 b EKEs (et 5l (S sy
ozl o)llivlpe EEgm g Dlalad Collasl ColS dag 095
I PSR FUWRRRCE S S C R P P LW SR L RTINSy 4 9
bgi GlojlgSon slacsgu S rae YL 2 Koo )b 5l s
Dl 35ds 50 03 yadsy g Sogll ol Yo 5l (s)lsms slog 055
oa¥T oy b erdiians bl )| cgy095 0,515 aSinl 4 4z g L 1
2 SRVl a4 dily Sliaas (59) GaioS Dj5pe )l
U sl 6l yliioes Lol ol 5 sciunsl azly 53l 5,565
IY-F1 wlos 57 gy o) @0 iy Sliags g Lagpo95 (SanY]
Sl Ol dagyogs o (Sogll S Coeal 4 4y L

JOrorLh

©2025 the authors. Published by National University of Skills, Tehran, Iran. This
article is an open-access article distributed under the terms and conditions of the
Creative Commons Attribution-Noncommercial 4.0 International (CC BY-NC

YAA-YYYY 1 Sy iUl bl

License) (https://creativecommons.org/licenses/by-nc/4.0/)


https://stmechanics.bmtc.ac.ir/
https://doi.org/10.22034/stme.2025.481475.1079
mailto:mniajalili@nus.ac.ir

VY Y oleds o 0,50 VEAY L

SlSe (gwdigs )3 (59l g ple s

lagnSg0en mals wo s WV g9l e slaged ol
sl 0030,8 oaline ais gus

O3l 1y 093 Slidios [V ooljpms ard o g lgo loes dns
slooly 5 ilogpoen lio 5l (AU endady la Sogll o)y
59, 5o agl ailesls sl o Sogll ol ials sl Jee
5 s Jgde> hlug 999 b oS aunsls pledl 93 Slisiow
S SRl T a o3 38l30, 5L s Jewegil ol il
Sls5a 85 13 JaigJar slaailal 3T Cod o
ooV 5l Lol 1) enll Ol s 51 (Glodes wpa 0)9,0l 45
ot 5l ol sla Sogll aslb e adss il 5l eadoadss
Sl 5 Syo e sla Sogll i 4w & Glsiee |y Jais e
o il (gloog 5 ot oy 2 b GliEe (] 0,57 (gaipdtes
1y Jlade oy (ol lsm 5o oadpiiie (Sogll jo Jaig o
lap | ilos,S" o3y wo s VIV (liee 4 g S (slg ;055 (sl
G2l Gl des Gl Sl e S B s> Gieoh o
Wogas el 03,5 o 11 40l ooy (al38l 51 (S50 o Sogll
03,54 CNG 5 LPG wiile Sy o ges aulin 51 ol a5
5 Shped W slagyoss l eolinul dag,093 jgige (cwaige
ozl eI 039 b alegyegr Sl Gl (ng lag sl
ol ol Grzmes wiloe b Sosll 0l b alilie slael 0 s
8 aisle agos s hos sloss 5l oslil a8 azsls 1, ks
R 50 (ol GBS 435290 5 (ST Jrygige comail s ted
il dalgs Iga  Sogll

Sz 5l esliul L3 (s, [5] R e
Olize (ol Wilos S iaghy seige (79,5 Sl ully » eSS
Sl adgs o s bB ST g,0en CS g g9 &Sl ke b
) g 5 sl ezl gise 5l olitul w s slailis
SgsS 5 Gly g0 dangi b a5 2o )S e lagT ailesls sleriy
Py IS8l Ces oS g (i slagy095 Shlre 4 (s
Soles )3 9 03,5 dmlie ma b jpwenS 5 g oS Sl g0 50 |,
S e SemeS 5 gige Sl s HC el a5 wisged pdlel
JB o> 0 (295 slajl5 50 25250 CO luie il 033y j9ms3lS
el 4Bl el g

Sloply cwp b oy 5o [F] ollSen 5 Llals saga
5 laply cpl 5l solinad b o Sle,cdgm pteam )0 A

lap,] wlosls 13 Jlowiga iz o)50 |, (zs5 slaSanyl

Olsee Al 51 a5 oo Lol ogzrgly sl (60 iy Jar 51 20
kel @S o0 Dyge Sz oo Jubil b ol slaoasyY]
5 AR 5l S gl & b ool aeeden ) S
lga Sogll alics (lgiin 1) Conl olpl slojeed o Fumaz
Sy San¥l couw VY] Sl Yol 5 sagiin 59,00 [V V] sl
l9o oS dgups slUlS I5 adg alS (g B yae LialS
Wl 7 Mel (5558 1) (o b3 S5 i

69y bl Gl 5 DY] Ghlses g Sew, T Loyail
ilools 18 a2 0550 (e 558 y0 1y iy (SoglTl ology0s5
Ol codls (6l (gllasl slaasly T2 ‘5?09” oSl oo b lag]
dlaily agde |, iy ‘_;%J'l L ebgogs » alll Jleshwoyls
> (s 0 a5 Al (2alS o) 8,90 Slroan YT den Lacs]
sl 4Bl 2lS 0o, V) sy S g0 g Blre )3 e

(6398l sz slogads cwyp UL DVE] o Ken g Jio piee
797 Slmoan¥l el 5 jgige 0 Shos 09:2 (96l |y Sk
5 oolitul 8b el 1) 055 slaaw,p gyl ilosls plol
Ol wsia i HstaS slayall 59, 6092 ez 5 90 slaged
99 )0 kB ;0 jea Yoot VB - j5ige 550 30 (SanYl g (550
Loyl aslosls plol 339381 b oy iy 5 (Jgare o5 5l ool >
3heolaial a5 asils Ly 4eSepl 0 Clidsg ploul 5l awy
PSP Ol s S Rl el 6052l ez 5 90 Glages
0330,5 53958l olyen 4y 3.5 g Jgere i 3l eolaiul Sl g0 o
el o0 oolizial Jgans a3 5l a5 2l o ialibl ol 4 ol
Lot ¥ adgs (liee (gmy 9590 30 O] iz ablse iy
oolazwl Cl 50 59 s laannST Lasil aS wiloaw ) dzes ol @
ot lp g 203 VITY (609 58Ul 90 gas 13 9 (Jgoro (23 |
e 8l a8l pl as asls ol s yo YIVY (09,580l e
223 MV (Sl pobods (395801 50 o (sl (599381 ol o 4
Ol cwl eals 5138 ey VAL (609 5SUl ez aed gl g
O PUE RN SPVESNIE PPN SARVPNI CT [T JRCN I B
699,551 95 slogods g (Jgars i 5l oolaiwl cdl> o aS 5 9boay
> [0 g e 3 FIFY (g0 xSl Lz sloaads sl y 9 oo YITF

5 o, VoY (699Ul g0 slogads 5 ($09381 Ly 3l oolainl



OHen 9 L=l sage

...L@o..\.:a“YT SS9y 2y 9 aed Cedw 36 o) A3

day al> e ;0 09b e planil 9)355 (Sig Sl S vy ey
03) 48,2 5 o) ol @ laply Boyb jleadolnl 3p b~
[F] 552 ol p5ign 35 2o Jos b 55

355,05 555 3,90 55 polo 3o Lol ggdg0 4 cnl 4 4z g3 L
ol 3 ailige 5,095 (s sleea¥l o 9,095 nls 5 aeds
A 31 2L sl g allsg lald ol gal g Dlonadgs Coand
e adbbg ol oo 03,9] 9,095 9> sleoa¥T o lagy]
B 53 (g lge bolie (pdle Jaiin jolaieds o8> olxl
e basl G548, a5 cl ol ol Bl 4SS Ll jaulw
Y sl jLad jo 9 Vb Ol (B yme o el o )b air YUl
sl askad pls Slos o s 0 5 Sz o8 ST s 5 ol
550 Slizl Ko 4 dsao g el (Sogll ygige 003l
b dor oy 4 ged oaano iy Lol wlabd g 1521 095 o
ale Ol 5o aBlise 635 50 99 58Ul 5 Bale (il 09 55U Lli>
B YL 51 a5 ool sionls 18 (g3l gblo, 51 IS (claloo (gaxkd
1385 sl o5 i 5y g mads o el il Shazel sl
ks o (s oa g5, i 5l g 039 (BT D D jg0a VU
S35y 098I (sl 50 dogas 5l g 5o [10] 35 00 Jae
D et Comglio oyl ko i sa 3 oSS! Caoglie Sy cpads
alas L amiliz ol Sglicie pods g5 4 azg3 L ool LS AL
5y il 5 s o 2015 48, 5y 35 e slonae o 5l ad
ol Vv IS D] el gois b 565 51 5Ly pmne Canglie ol
OS5 ol oo bl 0550 )0 ams 0 i 1) 9,065 aed I Soslads
Lsg oadolm) 3y ol 450l 4 azgi b oS el Coonl >
Joe B oghion 03) 482 5 odm) aod & aply G)b 5l BsS
e shole Glyedr 9,355 sloply 13 ol plil j9ige )3 3l 2]
Suoglie gycnl | Wgdior Cgmrne logad 4 JoS 5 JEHI o
Gl b ply S5 Conglie il oo 38 50 48> cuiS o ol
CorisS 4 05 o ks Canglio il il iy wal 5hS O 5|
30,5 Jlimd oo oloml 48, ] el 4 g baad 4 5 Jbo)
If]

JUS! (3388, 5| by 9,095 aed aalby (n et 5l S
ar ) g GleCenl (g5 4 jlamil BT g0 5l )l el
Gl Conglin 4+ +°C 10 Lol S o o g3y |y Ax +°C 5>
S e Colan wias a1y Slee 09 ,5SUl 5l g g e crs ] o9

5 35,5 (b 55 b gise iS5 gad Cundy il

Ol 4 g 00ls gl Cgane g el 5,095 2B (59, 1) 993 Slindos
ausls jals ojlee olad j0 Oz jial)l jlade a5 ooy azis
b, ] aibie SlS ol saimonlis gadse ol 45 e
18 50 HC 5 CO cain¥T lajl8 als a5 auals o\l uimen
St dsgivn MalS Wl (slag 055 ;0 a5l s 5l oolitul oo
£eoogax |y plle slog 095 ;0 CO rals 1Sk a5 (glieSay
oas¥T slaj8 sole wé &l 8590 40 gyl Lailes,S o w0
ol alalplas o ,S (Lo aisS ol 8 Slolpl slhls (slag o5 4o
B S 039y Gyt g 5 482 (55590 slaisy o lag)0s>
oaly 55 ol 31 ooliil 130 g 058 o 3lyiol CashsS (55, makinns
23,5 @dlel Zaled ;o 909,50 dnog 1) (B all b (aleg 095 )
Gl L g o093 (Sl )i g ol 50 dige sl g 5l oozl as
o 5 S s zils corge lasmadons; slooar¥T e
00,8 o
999> 2y 9 god 0 Shee a5 Jol alo e 0 g nl 5o
lopods ),S5 )l g dl> o St 10 s Al o 40 el 00s 03 5
odlinal 9,395 (5388, e (59, Dglite 35,5 L 2l nls g

sl 48513 b5 9590y (79> slean Y] o] il

I gy =Y

Wouiy¥T g caw) 1 990 Ol gy -1
oy Slabad 5l Gl anlyd e9,8 5 550 0 8z sl ol
Wiibos (S3a852 phen Szl 5l &5 aed g nly oSIs (S
iy sl G b alegoss ;0 0gd o eolil
Sgs adilhg oS 5 oSUo s poe 00 JisS 9 55U (gzmen (Slakad
O SRS oyt b i) ) Slesyge B> g 5p e s
a2 jgtms a5 ols higo slafisS ) 095 (slr (o008 it
2 daply B yb 5l g 00,5 S8 y0 5095 (Suig Sl S w5
S sl g yass 5l (pam 059yl S (0 Sl gt 4 ],
o (2l 5800 oo oolainl Ao & ygoay e G Sl naeds
S olped s Ojg0ts JigS g ountdoslital pgw o ply 5l K00
g WV dga gl slidg 025 o0 )18 ged (59, 0gS b 2l
85 ool 6l 5 0, YU |y 5 55 45 sl ] 5SS 5 035
Sly JBsS 5 a3 (g8 log )093 5o Bl ewlin godh Ly
Gaiple) Grized g bged & Gp peds )5 5500 095 o0 U

S ol 6855l e Juogil 1o 0,10 cage o 1) mals 10 43 > olox]



\f Yc)Loaj)Aﬂ 0)50‘\f"~ JL‘"‘

SlSe (gwdigs )3 (59l g ple s

7 Glojl 5 (53590 axlllas -Y-¥
S5, Dolite 5,55 b lagads 3l osliiwl 15U i cot (sl
V Jsaz 0 ogzge lasie b wily 5)055 o Sl poss (SanYl
Ll 0l solazul

Yool U}uo;)lf‘_gbo)'lg).)éo.&05;)%45).0().3‘)0
SSL nly g, 93 5 jashS jle T LY g ¥ LY VA
IS PRCPUER SUTIRCINI SN [P SUTE DI PRTIFI
39S LNGK w5l Y sled jo gl onl 5o oolaiwlsge
)Jéj B I.P.N.C J.))J )‘ ] obu:...:‘b)yo 6L£b)4|5 9 BKR6E
) band 5l oles o ¥ USS 5 ¥ USS ol ondass §
y Gl (55,055 (55, o0 cecd slaply 5 (05,5 y2 5l aiges

e o i

Sl 59,095 Ol Caridg g (S8 Olasin ) Jgus

DAL 8 clasee
WY Wl JIRYERAE
Y- colo Jlo
M13 Fge S
$2000 ECU ¢
AV w51y s
AAAAS (o) 5590 o>
Euro 4 SSanYlslastil
R S £
Brag I
labiiae Ol

Sl S s

Sl g 5 plle Sl ) g s Cupndg
Uas 90 9 ol g Candg

Wl bl
el o o o35 6lopurg s

5,5, slyls u:».:lo)T &l oolaiwls g0 (sld zouds diges 3 (lod ¥ JS&
(RoghsS )38 o )i 5 4
FolYe(@-Ye LY (g-YeUVe(o-V b o0 (W

5SS 59l gmmdiw 4z 0 Aee B Vel 0T Ol as o
2 08l ood camilin o (510 0+ +°C 1 a8 )l > a0 ($)b
JEl eyl 05 o o] 30 srSiogmy 5 aod ile 3y csly
Ol sl S o eme 1y T Gl Gl e 0 o)l
Bl ol a5 Wah oo aiSle g5 93 50 laged 5390 £95 9 5>
Loyl a5 el )5 b aibasl ol g 0ym b olisS )y pas
JUE 1) Oy S5usS o onad 40 5 8 g a3 g0 JUiil by oo
Dl 05 a3l 0 455 855 40 |y Syl 5l g laie 5 asls
Joo VU o515 oy L slogign 5 Yool oo slogads 23,5 0o
P Slaged W)ls 35 0adla gl sla)gise 5 92)95 Slo)ise
o Gl slaygs 53 ea 45 3l lagysss sl Vgess
WS (oo )5 ool Jao Vb slayge o w5 0y, slaSTEly
[10] 5,65 oo 41,3 ooliczals g

Gl 5l 56 (g5 laoai¥l sses (i sla)gise
e yiSlas ol jo VY] aslb e NOX 3 CO HC o)lge Jols
YO+ 5 ooz a0y 1Y i pa HC 3 CO sV slajl5 jlxe
lee 45 5 351 Cgz Lag 095 (SanV] oS cakaid 5 a5 50 ppm
B G & Sl 34 p5¥ S el polie cnl 5wl (8
b 01 S gige o (ol (35 anles 45 8L 5 1 NOX
aile 2l 5 (58852 e 53 0lnl g (A8 Gl Jds 4, CO
ol laalas alozl 055 g0 05 2S5l Gj9m 9 2y ooy
ogdle .aSloe 59351 5IVL 593 53 ol 393 29,5 CO (92 VL sl
Oy Vb Sl wlsicoe 55 5,993 CenddBlS )5 Ml 992 ccnl
Jsa HC L adgs glognS5,008 090 jlne 9 51 CO s
5 095 (o Dby a5 S5l 0l oo )5 59351 5l A8 Gl )
Sebioe 5951 eyt 3 ol 393 5 garhael 55 ol el
O5eSTL 039555 58 oS 5 150 5 NOX L (53958 sl
S 5B Cnl g oo adgs Gyl alaize YL Ol a0 50
s (Sogll 1o e Jole Sy plgieas Wi 5 035 ndy STy
20,85 Al

o oy

it by
P

A —— e

[ e Lt

97995 @ 31 Suilouds oplod 1) S5



OHen 9 L=l sage

ooVl (59, plg g gl Zadhuw )-s-’L ST L

ey g gl =¥

yoslS (e Y U e o 00gase 10 ply cawaSy 5l cdle gl 4o
Yol Ujj.ad)lf 6"“"‘55‘)’“ )o@_i)oj; )LQ> 6‘]‘.‘ ‘Q;JLY
Uziaw g odboolaiwl jieghS e Fe LY. 4 ¥ LY. (¥ U
o;)lS l.a @Lm)..lg )I Ay cJl> B o o..\.wlnl.’?u‘ L)] ‘_g|).' ju\Ji
oadsoslatwl H95 3 oaiws b lagos &l yoskS Ja Fe LY
CO HC ‘_gl.m).'l.ablg: olie duslio )‘O}QJ Vs bo s ]

Salajl al> o b (sl polo gl (S @lrgld F U

909> S35 Bly 9 god il Al>pe a0 g 0l
Jae NEW SPX 55 & s oS fawgs g oadicnas Slalllae
S3apY el ans 318 Llssga o5 5,00 ULTIMATE 500
L OW‘ﬁ‘.ﬁJlS Af).g ‘_g|)|\> )55& ;MYT T oKiws el
ST Goiw ley ,0 5 039 duoye A% (VL Gl Jles
Y JB.AD- | 0dg )‘0)95).3 J.ols Ceodlw )| dl.t.]Ua.A ‘55)095
Ao o i 1y SouVT o oKiws Slasie

[1a] Fusu¥T o ol&ws wlasive ¥ Jyas

New SPX olXws ol
ULTIMATE 500 J
auil b ol 98
NO--Vo- (Olshes) oKz (15 Lauma s
4 (43:33) (ale S oy (o ST
Vo- (o> 22,3) CO
Yoo (o> 30,9) CO2
Yeorosn pm) HC 03g94e
Yo-- (o2 30,5 Oz SxSeslul
Oeve-y @pm)NOy
4.44-- A

Sk 5o dole ol s e (Dledbl Cos Sl liell g

IS Slrsls ol 01558, i 3 a2l il 5 ol
#8lr @le eSS B g Sl oo il Greshy
ol 5o sl oo ools las F S 10 pls g ped Linlesl 5l al> e
b gley 0 NEW SPX SanVT o olKiws 5l ol S

el oo ooly lis s ledlbl

40,5, glloas ui'ulnﬂ &l oolawlsygo sl plg 51 (2 led ¥ ST
(oglsS 538 cons p)cud 5
FelYe (Ve b oo (A



Vs Y oleds o 0,50 VEAY L

SlSe (gwdigs )3 (59l g ple s

5 Sl G alesT elnil cuz god saes S 4l
S ol 0als a8 5 L5 0 gl S S Ve alold b slosgusa
5 A slaganaies o (FandT Gl Gl S o)
el 0 03,51 ¥ gz ;0 e ply L3S > 90 (sl
rois &5 o ewl sadosls HLas Y Jgaz j0 a5 jobjlen
b anslio ;o Cowl jiegS )l Fe B Y 55,15 00game j0 5,095
MY i HC s )0 OV/A (jiashS Sl Ve b a0 0 5,157 L s
aS el oal 5,158 i NOX vy Y4/R 5 i CO sy
Al oo SoghS o Yo U jho Sl ol (sl ply 0,55 eogume
oy Feoooply aglS (e Fe LY. 55,15 oogasme jo iulidl ol

ol 00 b5 iy NOX 0o 0 YY 3 CO w0 VYA HC

9 &ou 8,5 ,18 clido ge b 5o ouis¥T slay8 LT RWPLE, g PXeS

956> 9
Ao,
RWN RV 3,5 )5 oogaze 3,5 )5 oogae
35 oP c .l c
" SLEESU S e 52) et 52 »ls
= COoac¥l HC eunyi (rosks (s
NOx
S Vo b
£/ . Yy
Yebye o
S Yo BN
Vi YIv YIA
Yeby-a
i Yo B Y
Nid o/ AN
f-LY o
Yo U
AR
VF/0 YIv ARVAN
Yeby-a
Coms Yo BN
Y8 AIY YEN
f-UY o
G Vo
Y-/Q AIY OYIA
f-LY o
Comd Vo
Uy YIv A
Yebye o
Coms Yo BN
WY o/ ARTAY
Yebvea
i Yo LY
AIA oNn NY¥
f-LY o
f- LY
S Ve b
VO ANY ya/y
Yeby-a
Cas Yo Y
\RTA! ARIIN AR7AY
LY o
G Vo G
Yy VYA f-.

Mo
o Trone
oo
240
g:oo
% 1
100
W
L
010000 10000 20000 20000 30000 000040000 S
93 9 &0 3,535 09,5 )z @l HC jolyly a4y by po yrolio 18 Y
2lg 8,5, >
s
o Wy
048

038
= 0y
-

-
o0
-~
C a

01

a1

0.08

o

10000 20000 20000 30000 3000040000  km
99 9 g 3,58 °s;f 2z 615 CO polyly 4 gy po yolio :# S
1ls 9,55 &>

g

e Sro

NOx (ppe)
s § 88 28 ¢

o
=

O 1m0 10000 20000 20000 . S0 3000040000
939 &0 3,535 09,5 ez 515 NOX jiolyly s bgs po yp3lio ¥ Yo
Rlge Sl -

SV 3513 ply g gad 3,55 cosdplnl sloom;  Gebo
b S5 545 jobolen

s 5 5095 aad 3,515 ae Ll cienl Laseie ¥ IS5

ol o 00V glagls ialsdl sl

1545 ials3l ol s NOX 5 CO HC claoas¥T lsil e,
S el i K03 3550 99 & Cend HC ouYT 58
355 fask 3 03 Gl b il ol 45 CO S5 (sl 3,50
FoskS 3 L laganatos J5 55 sl 00,55 Sy o

@ axg bcwl al il s slajls Jlade e 0518



...L@o..\.:a“YT SS9y 2y 9 aed Cedw 36 o) Y

[1] M. Salehi and H. Faghani, "Investigation of
emissions and energy consumption of DENA
hybrid electric vehicle," J. Engine Res., vol. 58, no.
58, pp. 11-16, 2020. Available:
https://www.engineresearch.ir/article 697861 59a
56fe59c7e12fa87266f58c365c7cc.pdf.

[2] K. Aliakbari, S. M. M. Delavari, and M.
Sheykhi, "Numerical simulation of EF7 engine in
different operating conditions,"” Sci. Technol. Mech.
Eng., 2024. doi: 10.22034/stme.2024.446307.1056.

[3] S. S. Bidva and M. Hasanzadeh, "Environmental
review of the automotive industry and the ways to
reduce its pollution,” J. Environ. Res. Technol., vol.
4,no. 3, pp. 1-7, 2018. doi: 10.29252/.3.4.1.

[4] M. Niajalili, A. R. Nemati, H. Bakhshizadeh
Kolori, and A. Kochakinejad, "Research on the
effect of using optimal wires in car ignition system
on its emissions," J. Environ. Sci. Stud., vol. 6, no.
1, pp. 3383-3389, 2021. Available:
https://www.jess.ir/article 122515 e8a167034f8al
ledeaddbf3ff6e0465b.pdf.

[5] B. Shadidi, H. Haji Agha Alizade, G. Najafi, S.
A. Moosavian, and M. Khazaee, "Investigation of
performance and exhaust emission of diesel engine
in different ratios of lambda coefficient using
diesel-ethanol fuel blends,” J. Engine Res., vol. 60,
no. 60, pp. 19-28, 2022. Available:
https://www.engineresearch.ir/article_697880 9a8
62f952e34¢585dc9a7c415e5fecc8.pdf.

[6] E. Abdi Aghdam, M. Ataee Tarzanagh, and J.
Kanani, "The output performance of the 25%
gasoline-75% NG combination mode and its
comparison with NG mode," J. Engine Res., vol. 71,
no. 1, pp. 40-51, 2024, doi:
10.22034/er.2024.2025041.1037.

[7] F. Ommi, S. Souri, and E. Rostami, "Design and
simulation of a hybrid electric vehicle in order to
increasing efficiency and reducing pollution,” J.
Engine Res., vol. 37, no. 37, pp. 35-48, 2022.
Available:

https://www.engineresearch.ir/article 697736 406
5d11beaa4956b91e82b75cee04987.pdf.

S Sz -¥
Slojed 3 oot Gl lyear armacunyj slaoa¥T (a3l
S Olyear ygyoss Koo S 5l all o ke Cumaz
iloads 03505 plnl 8 (e glooan T (FanSudg o 55,5
YT adgs 0 38 b Sl el Ghegk 5 (Bedos 13
355505 5055 (59, s p G 0l po ilbios Surenl Sl L
2 2l s et Jold (5548, s Slabkid 0 Fate 5l 9)90 90
el oadplxil NOX 3 CO HC  aeion; slooossV]
A B yhe Jold a5 055 098 ez 50 boged &5 O )jgoin
30 g 00 (i diwd yieghS e e LY. oY LY Yo LY.
2 FagkS e Fe LY g Yo U jho s S50 olanly b cdlogs
iloadsass 5 s
o5 o Fan¥T i ol82us Laugs <l o )0 s alo ya o
s 5 5ads oyl 3y9e il NEW SPX g5
Sz pialesl 510,50 52 0 wendizl sl sl el ly s !l
el odolamoty 5l IS o o el sabelonl S5
Sl el SV pled )0 590 S5 50 s Slakad Sl <)
Sl 0 oy 110550 oan VT 55 aw 4o
o o yiin o Slalllas sleeg 5 slooan T jiolisl oo o =¥
CO HC sloosi¥T (sl oo ¥Y 5 VWA DVA o5 40
ool 00 4,155 NOX 4
HC 515 adss 5, 1y ol ity gy 29590 lalad Mgl -7
25ls
ot Gl i 3 1y s (g 2aS 05 aeSyige 55 -F
o s o5 SlaigFas ol o0l Lt 255 1 ply 5 o
el oals ob )l o 4 Sho 3 Oladad o 515 (5 ogasee jo
e b NOX 55 iol38l asys 3YL Sl oogase o =0

S e S 0 S 50 4 (8

92955 nls 9 @od Bgeds angel (S (i o0 IS > 0 W
Ly ansls anllae 3,90 slooan¥T zals jo oljwas 15 Wil oo
$FSL Camjlazme (lgioe ol (nl 5o g9 S8 b

3590 ol el


https://www.engineresearch.ir/article_697861_59a56fe59c7e12fa87266f58c365c7cc.pdf
https://www.engineresearch.ir/article_697861_59a56fe59c7e12fa87266f58c365c7cc.pdf
https://doi.org/10.22034/stme.2024.446307.1056
https://doi.org/10.29252/.3.4.1
https://www.jess.ir/article_122515_e8a167034f8a11e4ea4dbf3ff6e0465b.pdf
https://www.jess.ir/article_122515_e8a167034f8a11e4ea4dbf3ff6e0465b.pdf
https://www.engineresearch.ir/article_697880_9a862f952e34c585dc9a7c415e5fecc8.pdf
https://www.engineresearch.ir/article_697880_9a862f952e34c585dc9a7c415e5fecc8.pdf
https://doi.org/10.22034/er.2024.2025041.1037
https://www.engineresearch.ir/article_697736_4065d11beaa4956b91e82b75cee04987.pdf
https://www.engineresearch.ir/article_697736_4065d11beaa4956b91e82b75cee04987.pdf

A Y oleds o 0,50 VEAY L

SlSe (gwdigs )3 (59l g ple s

[13] A. Arcila, T. Chen, and X. Lu, "The
effectiveness of consumption tax on the reduction
of car pollution in China," Transp. Res. Part D:
Transp. Environ., vol. 134, p. 104302, 2024.

[14] M. Safar, F. Ommi, and Z. Saboohi,
"Experimental study of the effects of multi-
electrode spark plugs to improve engine
performance and reduce pollutants of the XU7JP/L3
engine," J. Mech. Eng., vol. 50, no. 4, pp. 105-113,
2021. doi: 10.22034/jmeut.2021.9959.

[15] M. Baghani and A. HoseinAbadi, "Car spark
plug,” Mater. World J., vol. 9, pp. 17-19, 2010.

[16] A. Ahmad, A. Shahram, D. Davood, and G.
Kiomarc, Fuel and ignition system for passenger
cars, Iranian Textbook Publishing Company, 2019.
(in Persian)

[17] E. Akbarpouran Khayati et al., "Reduction of
emissions and fuel consumption of diesel engine by
using common rail fuel injection and aftertreatment
systems," J. Engine Res., vol. 68, no. 68, pp. 3-11,
2022. doi: 10.22034/er.2022.697921.

[18] M13 Engine Repair Manual, Saipa Motor
Corporation. Available:
https://www.saipacorp.com/.(in Persian)

[19] Gas Analyzer, ULTIMATE 500 NEW SPX.
Available: https://parizanbazar.ir/.(in Persian)

[8] S. Khalilzadeh, Z. Khalilzadeh, H. Emami, and
M. R. Masjedi, "The relation between air pollution
and cardiorespiratory admissions in Tehran," 2009.

[91 M. R. Saberi, A. Ghandehariun, and E.
Naghashzadeh, "Investigating the sustainability of
diesel, biodiesel and hydrogen fuels in diesel
engines with the approach of sustainable
development analysis,” Sci. Technol. Mech. Eng.,
vol. 2, no. 1, pp. 101-113, 2023. doi:
10.22034/stme.2023.409418.1042.

[10] R. Zhang and S. Fujimori, "The role of
transport electrification in global climate change
mitigation scenarios,” Environ. Res. Lett., vol. 15,
no. 3, p. 034019, 2020.

[11] S. Ghanbarihamedani, "Survey and measure
the environmental pollutants emitted from exhaust
of commercial vehicles in an industrial unit,” J.
Environ. Sci. Stud., vol. 1, no. 1, pp. 45-52, 2016.
Available:

https://www.jess.ir/article 46685 97dba5d82alab
b45e8e7dd486ead121e.pdf.

[12] B. Mashadi and A. Maleki, "Influence of
cylinder  deactivation technology on  fuel
consumption and emissions of four-cylinder spark
ignition engine,” J. Engine Res., vol. 35, no. 35, pp.
41-51, 2022. Available:
https://www.engineresearch.ir/article_ 697724 838
21707fd5779c319f2daefc6cf340b.pdf.



https://doi.org/10.22034/stme.2023.409418.1042
https://www.jess.ir/article_46685_97dba5d82a1a5b45e8e7dd486ea4121e.pdf
https://www.jess.ir/article_46685_97dba5d82a1a5b45e8e7dd486ea4121e.pdf
https://www.engineresearch.ir/article_697724_83821707fd5779c319f2daefc6cf340b.pdf
https://www.engineresearch.ir/article_697724_83821707fd5779c319f2daefc6cf340b.pdf
https://doi.org/10.22034/jmeut.2021.9959
https://doi.org/10.22034/er.2022.697921
https://www.saipacorp.com/
https://parizanbazar.ir/

	Nia Jalili-ٍEnglish-1079
	مقاله 1079- نیاجلیلی -1403-12-24

