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1 Backward-forward simulation
2 Backward simulation
3 Coast down



FA-OF doxio (WWAY (lasl) Y0 5 )l «yig0 lising iy — sale Lolind

I o
. I

Toted funl vind ()

Mechm o Accesiny

Loa3s -ads»

9w (R Mews (59,095 (Sl (oS (il 13 9)395 (sl (Sl Jlages ¥ JSS

b STyl o g pan (SAuYT (ilodd ol duglio F Join

Lo £9985 (90}l 9 (Silwdnd @l Jod>

SR pgwye sladd > () s ol e Sl
(L/100km) Céguw Bpuas  (grams/km) ‘_5.\,4\/\ Sy & Y¥ S oo FY ~ HC
(lit per 100Kk)
HC:~,-¥Y WY . AN L OV ( l((:;) )
AY €O+ 0+ L)) gr/m
) b0 A ALY NOx (gk/m)
NOx:+,+ )
¥ YA AY FC (gk/m)
HC:+,+¥)
AY CO:+,0\0 1S5 el )
NOX:+,- A s SwYl Gleaws I & ool L omls ) dwlis L
HC:+ - ¥A Borel 9 bo)l 9 olitd sload 2 3 dow (59395 CS gt yas
AS CO:+ 050 RS Suly claas e cpl )l esliel &S W Gl e il o ooty
NOx:+,+ VA 61).3 C;;::.’é]a jl )90 4 g Cuwd u,..»lﬂ (eSS J])\ Jr dl)-.’
HC:-,) ol D o Cuwds il (pl 0 CAgwdas o L;.\»\ﬂ
- €o:,-4 <1 9 <) oS sl (Sanly B S ans el 2 ¥ U
NOx:+,+ YV LS o AT ST o ols (ol

OU s9nl g (mpe BB & s 2lie LIS (135 )15 Jore
I550 b Ot Ceamd 33 5358 &S o L &Sl o osimd
S oSl 5 Gred Cuomd 4 Cund g3Vl (205l b g0
YL (33l ygige o (bl 3 B cpl (585 )15 a8 (e
3 Chgudyan 5 SVl e arg LB Gl cle o)
Bl e b apss S Gl sl ST el (Sl B pp
223k odgae 53 gliiS @i oil I e3game Cuand (D>
ogydgs cnl 3 (Sudgiote (uiz gy ) )8 dndin 5 ollae
S G o590 omb Glaygd ) CEgudyas Gl cage

D g0 NS (g0 C8 > & £y 9095 &5

SVl 4 boyye @l 2950 oanlie 0 Joaz )3 & jbo lon
Loy OS] Susly &8 wSThie Cuound )0 Coguwidyuas o
Cuound opl jD Cogwidynme D)0 1o (y9m 9 (S yked Ceomd gD
ol aLdly 6pSauin olj8l 0l S (05095 dw o (gly
g by wwld b cou ehg &5 pSanSlee oauYl
390 hly ops lp sl 988 oslite g pSTols
0l (Silodd (G935 93 3 ) ediow (59955 slp 5 /IYO

ROM PSR EWIHH 74 SRIRRTS
Cégucdyan 5 SVl giloand mbs oimy L ¥ cla S5
Sl B )3 jow S N g jow (n3 Mew ehly (9%
bla Sioles 0l oss ooly oylis o b a8 ol .l ST s
S5 @y BB d (g Crond ) Bagpgs ol Hie )8
JSS loplsy bl g (gy0d Cuond )3 )5350 )5 blES [ Sdoles



BA SO domio (WAY (L) YO 5)lad «ygige liios gy — sods dollad o] San 5 Sloskes (540

Phb & CiS lgie oad 55 Jelge g SleMBl (pl @ a2g7 L
ale b sl S o8 s 4 gl 5 b clojus
oled (5 ew Bl e e 4 S Lo gy
s glopse Ll ST a &S a0 anles lagyss
0l el jol (pl g Cawl 335 Lol (gl yous (laic & (gdgax0
5 8y pSlite Cuond )3 (s 0ed Sbajhe sl odes Cian oS
(RS Sl ye GoyS g Gl L nlple 0,80 )3 gl
mori YT 5 Clguidyms ) lilasde b i 4 s e
L o cnld 0d cpl 0 @low slrgpdss ik
sl gl Sanl Glye 56 b B cogw jlodlatul
b )y 4l ol el ) o SaeuSlaige 5 (Sleyd ()8
ConmS yudin Jloinl g (3l yl daiome VL (slod e 4 joujl8
Co gy Cod (58] Ot (SanV (g8 JoSlge Nise

sl 5V 30

S5 4 9 S o2 -0
20 W g Sl b aal g iy bl (gl Gimgly cnl
S e slogyoss 5 (3l Coguidpas o (ST A5 Ky,
by Shse sboisySojlul jl ool b jolate cpl gl ol (o) 2
ST b 5 3k sl el ol by Blobus Blolus 31 oolis
Lol )5l &l 656 ganadss gy b Sl X S
Lo g jou S5 Maw (g9 93 08 Uil 0o (gilodnd
ol Cogucdpan 5 SaVT 5 25 (o ysige b g ok
<y cilises Lailpd )3 (Slysl ygge 3,51 bl (ulul y; Lag)d95
&S ol oyl 5l S gileans s b jleans sl

ol 5 oMo S e ) S s > lagyss Sl g
Syl sgige 68 LB 5 o) ne b wel 5 ) Ll
5 My sl SVl Jlude wel g cé,y bils s b g ats
OExen NS (0 s dalllan )90 (lag 395 plad > Cguidpas
g oShie 2ol 5 cd) Lol )5 (il ygise 358 (ol dlllas
Fodjl o5 (2l 3 Slynl ygse 3 Sles il (S BBy slaglej
SLypn (Sl g il b & €85 donS Gl Cole
9 ddxie slaaley 5l ot &S go50 A (STl b 3 (gl 5 8,
Sl 5 coguidpas  lgie 0sd xSsle il

Wl (5350 905 4 ng)30

()
60 A i N @ CONGESTED
50 - ‘ ‘\\ = URBAN
ey A EXTRA-URBAN
40r A A —~ 1
. —
T—
£ 30 . L A aa e
: A - 4 u
A 20+ (] a4 A
w % ad ‘l. :“ - - Aa
o 10- oun g L Aca n 4 a il
4 N o L 'l A
5 ° 1 @0 maWa i
F oor "o o . . R .
]
-0 o - A i
b4 °
=20t °© .
3 . L . L . .
00 1000 1200 1400 1600 1800 2000 2200
ENGINE REVOLUTION (RPM)
(<)
hsont Engs GV a1
100 AT J ~ i. CONGESTED
2025 N a = URBAN
80- a ~~_|a ExtRA-URBAN
[ A _——
60 ‘u & 4
. n A
£ A, A A " 5
Z 401 Y |
g A aa 4w I AL a . a,
Qo 8 oa =, @ L [ .
A
e [ & - wa F Y Y -
0 Y )
° p °
20 9 ° 1
o0
°
48 . . \ L . L
00 1000 1200 1400 1600 1800 2000 2200
ENGINE REVOLUTION (RPM)
()
Ve Engen (AT bl md sk
100 " @ CONGESTED
0 = URBAN
80 — A EXTRA-URBAN
" A
—
‘é- 60 . » A 4 A ™ ry . |
Z 40, Loa ey, a4
w 40, 4 Am 4 A
3 ° N o N
20r - T A By -
nO: ..‘l e iy Adgy ..
[ 7Y
= o- o° A - ‘O‘E. s 4
20 o o .
h . o °
4 . L | . . L
EUD 1000 1200 1400 1800 2000 2200

1600
ENGINE REVOLUTION (RPM)
() STl el (Sl 852 53 9,395 g0 (ilwannd ¥ S5
3B Yo (59995 (7) 9 jgm (i Sows (590365 () el s903
J

oy cpl 9,15 (¢t dges dltume pl wSTyte del g iy Ladl s )
odnlio ¥ (b JS )3 (gopls b (55 )18 Joe 3 plgiee |y
)l gy (Sl Sy g 6 pld (WSlite Cuond 3 0y
Sl el gpss <8 g3 iy g spSli i il
5,5, pae clde &y pizmad Dgd o (2)S S lain 0501 o Y]
ly oty GLBE 5 aie (235L L alaygd 3 90395 g
Cogw o1d 58 ol 998 S Ll plSin > iy psliiS
Sl e 53 5S35y b 5 g byl

g o xS Sl BauYT oI5l el sy ol g 0



o

55 9 RS Do SRS S Tyte el g 8y LS Jlaz )3 il g gl e (s Mo g5 Aw sl il oS B D Jsix

5 b O9xe SR oS | e 9P &
(L/100km) Céguibyms  (L/100KM) Chgucipns  :(L/100km) Cbgucdyms  :(L/100KM) Cb gusch yno
VED VeV VAY YA
(gr/Km) (S {gr/Km) SVl (gr/Km) (S (gr/Km) SVl Moo
HC:-,) HC:+ Y HC:+,)¥) HC:- YOV S50 O
CO:),-4 CO:+ Y¥O CO:N YAV CO:¥ YAY
NOx:+,-YY NOx:+,+YY NOx:+,*Y5> NOXx:+,* 5%
iR Pl CEgubpan g Jle Clgucdpas (bj Jle Chgucipas (Guh Pl CS g pas
:(L/100km) :(L/100km) :(L/100km) :(L/100km)
VE 5 Ve A VAA YE ¥
for/Km) S22 e /Km) S22 fer/Km) S22 for/Km) S22 -
HC:- - ¥ HC: e, VY HC:» ¥ HC:+,\VF 9 38
CO:Y,-AY CO:+ A CO:V SV CO:Y AbS
NOx:+,-\0 NOx:+,* 10 NOX:+,+\$ NOx:+,- ¥4
(L/100km) Cé guwbpae  :(L/100KM) Cogudpas  :(L/100KM) Coguwdpms  :(L/100KM) b gurh o
WY AD VA Y5A
{(gr/Km) (Sa¥l H(gr/Km) (SspY] {(gr/Km) Sa¥l {(gr/Km) (Ss;Y] K
HC:e )5+ HC:+ ) VA HC:+ VYA HC:+ FT) i
CO:Y,-FA CO:- YOF CON YA CO:¥AY
NOx:+,- VY NOx:+,+)) NOx:+,- V¥ NOX:+,+ Y'Y
[71 S.H. Kamble, T.V. Mathew, G.K. Sharma, References

Development of real world driving cycle: Case study
of Pune, India, department of civil engineering,
Indian institute of technology, Transportation
Research, Part D: Transport and Environment, Vol.
14, No. 2, pp. 132-140, 2009

[8] G.M. Montazeri, M. Naghizadeh, Development of
car drive cycle for city of Tehran, International
Journal of Environment and Pollution, Vol. 30, No. 1,
pp. 106-118, 2007

[9] M.H. Hosseinlou, A. Massahi, Developing
pollutant emission models for private car and taxi in
Tehran, International Conference on Ecological,
Environmental and Biological Sciences, UAE, 2012
[10] H.J. Lee, H. Gitano, S.H. Eu, Development of
motorcycle drive cycles for Malaysia, SAE
International, Paper No. 2010-32-0041, 2010

[11] LM. Rodriguez, Investigation into the driving
cycles for a delivery van around London, MSc Thesis,
Imperial College, UK, 2003

[12] A. Nik, G.M. Montazeri, M. Zarvandi, Application
of GPS system in development of Tehran driving
cycle considering road grade, 15% Annual
Conference of Mechanical Engineering, Iran, 2007
[13] S. Theodoridis, K. Koutroumbas, Pattern
recognition, Academic Press, USA, 2006

[14] M.G. Montazeri, A. Fotouhi, Driving pattern
clustering based on driving feature analysis,
Proceedings of IMechE, Part C: Mechanical
Engineering Science, Vol.225, pp. 1301-1317, 2010

[1] S. Nasiri, I. Rsahtbarzadeh, Investigation of
hybridization impact on fuel consumption and fuel
consumption of spark ignition engines, 2" Annual
Conference on Clean Energy, Iran, 2012

[2] I. Fomunung, A statistic model for estimating
oxides of nitrogen emissions from light duty motor
vehicles, Transportation Research, Part D, pp. 333-
352,1999

[3] A. Fotouhi, G.M. Montazeri, An investigation on
vehicle’s fuel consumption and exhaust emissions in
different driving conditions, International Journal of
Environmental Research, Vol. 6, No. 1, pp. 61-70,
2012

[4] M. Li, K. Boriboonsomsin, G. Wu, W.B. Zhang, M.
Barth, Traffic energy and emission reductions at
signalized intersections: A study of the benefits of
advanced driver information, International Journal
of ITS Research, Vol. 7, No. 1, 2009

[5] F. Halek, M. Keyanpour-Rad, A. Pirmoradi, A.
Kavousi, GIS-based estimation of urban suspended
particulate air pollution concentration”,
International Journal of Environmental Research,
Vol. 4,No. 11,2010

[6] T. Markel, A. Brooker, T. Hendricks, V. Johnson, K.
Kelly, B. Kramer, M. O’Keefe, S. Sprik, K. Wipke, A
systems analysis tool for advanced vehicle modeling,
Journal of Power Sources, Vol. 110, No. 2, pp. 255-
266,2002



V-0 dxan ((\‘NR‘N ul.uwb) Yo 3)[«5 9y 90 Slaudss ey _‘_;QJ-C Aolilad 60|)L§M 9 L;\Lo«lu-' Ee

[15] SAIPA Group, Products technical specifications,
http://www.saipacorp.com/portal/home, 2012

[16] IKCO Group, Products technical specifications,
http://www.ikco.com/en, 2012

[17] A. Fotouhi, Application of traffic condition data
in intelligent control of hybrid electric vehicles, PhD
Thesis, Iran University of Science and Technology,
Iran, 2012


http://www.saipacorp.com/portal/Home
http://www.ikco.com/en

M. Soleymani et al.,, The Journal of Engine Research, Vol. 35 (summer 2014), pp. 53-61 61

The Journal of Engine Research

Journal Homepage: www.engineresearch.ir

Modeling of traffic conditions impact on fuel consumption and emissions
of passenger cars in Arak city

M. Soleymani?*, P. Sajedi?, A. Esmaeilion3, A. Nazer+*

1Arak University, Arak, Iran, m-soleymani@araku.ac.ir
?Arak University, Arak, Iran, parsamobb@yahoo.com
3Arak University, Arak, Iran, abed_esmaeilion@yahoo.com
*Arak University, Arak, Iran, ali.1369@gmail.com
‘Corresponding Author, Phone Number: +98-86-32765007

ARTICLE INFO

ABSTRACT

Article history:
Received: 05 August 2014
Accepted: 18 November 2014

Keywords:

Traffic conditions
Driving pattern
Emission

Fuel consumption

Impacts of traffic conditions on exhaust emissions and the fuel
consumption of passenger cars in Arak city have been investigated in
this paper. For this purpose, several measurements in various routes
of Arak city at different time intervals using GPS system were
investigated. 212245 raw samples have been gathered and classified
as 2340 separate micro trips. The micro trips were then clustered as
three separate clusters using the fuzzy clustering approach. Centers
of fuzzy clusters were then selected as the representative traffic
conditions, i.e. congested, urban, and extra-urban. Finally, based on
representative traffic conditions, the driving cycle for Arak city was
developed. Exhaust emissions as well as the fuel consumption of
three common vehicles in Arak city including Samand with national
engine with gasoline fuel, Samand with the national engine with CNG
fuel, and Pride were estimated at various traffic conditions using a
backward-facing simulation approach. Simulation results revealed
that conventional ECE-EUDC and TEH-CAR driving cycles could not
give a good estimation of the fuel consumption and exhaust emissions
in Arak city. Moreover, traffic conditions had a considerable impact
on exhaust emissions and the fuel consumption in Arak city, as a
drastic increase in the fuel consumption was reported; while vehicles
were experiencing congested traffic conditions. At the same time,
despite prior expectations, due to specific nature of the congested
traffic condition in Arak city, not only HC and but also CO and NOx
emissions were increased.
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