2020 . ALY sl gkl aabad) Alaall . Assigl aghall dad draly Alya

Gugelal) aladialy cisSl b Saaliall o)) 51Skaa
Wralad daaa .2

ol

Lalal) gsalpall Mg Apal (e bl Al ) SN @ty cqpSl b s1a) Al ABag Alald BlSlaa i) 138 218
Ao galad) Ayl Al A iadlly ASalial) Adall 1y cAulad cigdad EBU SLSLa Gl . AT Aall (e BLSlanll
39 omainl) Gashal) Jaa Aaglig cBilamall (g paall) Aopuad) AN AU cipdipally Sale saaty Alld Sl Salipal) 51 ) Apaillyg
o leall Lpallal) (3lgadl) b g prall S s £1 D i) digal) iy £ bail) (a5 O ) Aagdl) quag Uiy . sludll

o Lagg - Gashal) oo Bdlia g Auald JLIA) aelgh o La) upat IS, pgaand) Ay (Ao Blaad) £ilai (a) 22T 138
gl ) Agand) Jalsal A8k aladial; ybaa dipal) 138 apaad i) ¢ 18 Slia [alS qullaiig 8 I Ay jatl) L)
Chled) saa) Ay Kia/Ri0 G 5l Ao SLSlaall ol (Galy o1 Clpdisa aan Giad) 1A b add Bl JUiaSy
oy U e Alarioaal)

s el par! Aol Aadl) hanl) 138 b il i .z Ly il 4B Gugpall AUAT) Blslaa (f Al quili ciyglal Sl
dswasl) (a GUaiY) diald (e dllig (s 10 Gsillad) WS b L i) Adad il 3) cAaiball A4 8 (e Basaall Ay il Lagdl)
Aaglly Al gst) cbead) o3l Al b L Blslaal) fsabaa aladid) ¢Sy Adiioal) cilaally Jyal .100Km/h Wb dspu )

Aol o)) e cdaalyy et (Sealinn Aadat ecasS) Bl ¢ Saalinn o1 3LSlaa :dpaliial) cilalst)
cge JalS gl (a3 ¢ Glall Ui Al ¢ssmal

Beied dmala— LS5 ASlSaal) dustigh 4 ALEN ¥y i) duisin and — 20lse nd O

119



Gugmlad) aladialy GiaSull chbid Salipal) £14Y) 3lSlae Balad dnay (uaigall ) giSAl)

Simulation of the Dynamic Performance of the Passenger
Cars by Employing Computer

Dr. Joumah Shihada®

Abstract

This research presents a precise comprehensive simulation to study the performance of the passenger
cars, based on theory of the motor vehicles on the one hand, and based on the general principles of
simulation on the other hand. the simulation includes three major steps: dynamic modeling, mathematical
modeling , and computer programming. As to the dynamic performance of automobile, it is usually
described by three parameters : the maximum speed of a car, the maximum uphill inclination angle, and
the acceleration time. It must be pointed out that the acceleration time represents the major parameter
of performance , according to the common practice in the international markets of automobiles.

In general, the time of acceleration can be determined experimentally on special stands or directly on
the road . Since the experimental tests cost much and require qualified labor, so it will be better to
calculate the acceleration time using Numerical Integration method. In this research, as an example, all
the performance parameters have determined by applying the principles of simulation on "Kia Rio",

because it is one of the most widely used car.

The results of comparison have shown that simulation of the real system is achieved successfully,
Indeed, the calculated time was identical to the experimental time , which was given by the manufacturing
company. In both cases the approximate magnitude of the acceleration time within a certain speed
interval (0-100 km/h) is 10 seconds. Finally, for the future studies, the simulation principles can be used
also to study the dynamic performance of electric and hybrid vehicle>

Keywords: Simulation, Dynamic performance, Passenger car, Dynamic modeling,
Mathematical modeling, Performance parameters, Maximum speed,
Inclination angle, Acceleration time, Numerical integration.

@ Associate Professor , Department of Automobiles and Heavy Machines Engineering , Faculty of
Mechanical & Electrical Engineering. Damascus University
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[19] 1.05 [6300| 660 | 803 [122] 13.4 | 48.1]5586| 299 |3.15]0.64|3.27 [ 0.19 | 3.71
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