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Computer Simulation of the Vehicle Fuel Consumption
in Certain Operation Conditions

Dr. Joumah Shihada®

Abstract

The fuel economy of a motor vehicle is an operational propert , which shows its ability to employ the
fuel rationally. It is usually estimated by the amount of fuel consumption in liters per 100 km traveling

distance. In this regard, Fuel consumption is measured on the road or calculated by computer simulation.

Here, the study has focused on the calculation method, which includes three major steps : dynamic
modeling, mathematical modelin, and computer programming using Excel .

The basic purpose of this research is to show the influence of speed variation on the fuel consumption,
during motion of the vehicle on a level road at a series of constant speeds. This study was applied on two
different cases: petrol-powered vehicle and diesel-powered vehicle.

The results of comparison have shown that simulation of the two studied vehicles is achieved
successfully. In both cases , the calculated fuel consumption was identical to the experimental value, which

was given by the automaker at a constant cruising speed (120 km/h). Finally, for the future studies, the
simulation principles can be used to study the fuel economy of hybrid vehicles .

Keywords: computer simulation, fuel consumption, fuel economy, dynamic modeling,
mathematical modeling, petrol fuel, Diesel fuel, hybrid vehicle.

@) Associate Professor , Department of Automobiles and Heavy Machines Engineering , Faculty of
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1.05 [6300] 660 | 88.3 [133.8] 839 | — | — — - — — —
1.10 [ 6600 691 | 86.3 [124.8] 82.0 | — | — — - — — —
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Ne/Mp [r.pm|rad/s| Kw [ N.m | Kw [km/h Kw Y o/Kw.h | li/100km
0.20 | 840 | 88 |12.48|141.8| 11.48 | 29.0 |0.012| 2.55 0.22 | 1.16 | 1.09 344 4.00
0.25 | 1050 110 | 16.2 [147.6] 14.94 | 36.2 [0.012]| 3.51 | 0.23 | 1.15 | 1.06 | 333 4.27
0.30 | 1260 132 | 20.1 [152.6] 18.53 | 43.5 [0.013| 4.66 | 0.25 | 1.14 | 1.03 | 323 4.58
0.35 | 1470 | 154 | 24.1 |156.8 22.20 | 50.7 [0.013| 6.02 | 0.27 | 1.13 | 1.01 | 313 4.93
0.40 | 1680|176 | 28.2 |160.1| 25.91 | 58.0 [0.014| 7.63 | 0.29 | 1.12 | 0.99 | 305 531
0.45 | 1890 198 | 32.2 |162.5] 29.59 | 65.2 |0.014| 9.52 | 0.32 | 1.11 | 0.98 | 296 5.73
0.50 | 2100|220 | 36.1 |164.1| 33.21| 72.5 |0.015] 11.70 | 0.35 | 1.09 | 0.97 | 288 6.17
0.55 | 2310|242 | 39.9 |164.9| 36.70 | 79.7 |0.015]| 14.22 | 0.39 | 1.07 | 0.96 281 6.64
0.60 | 2520 264 | 43.5 [164.9] 40.03 | 87.0 [0.015] 17.11 | 0.43 | 1.05 [ 0.96 | 273 7.12
0.65 | 2730 286 | 46.9 |164.0| 43.12 | 94.2 |0.016| 20.38 | 0.47 | 1.02 | 0.96 | 266 7.62
0.70 | 2940 | 308 | 49.9 |162.2| 45.95 |101.5|0.016| 24.07 | 0.52 | 0.99 | 0.96 258 8.12
0.75 | 3150330 | 52.7 [159.6] 48.45 |108.7|0.017| 28.21 | 0.58 | 0.96 | 0.96 | 252 8.65
0.80 | 3360 352 | 55.0 |[156.2| 50.57 |116.0|0.017| 32.82 | 0.65 | 0.93 | 0.97 | 246 9.22
0.83 | 3476|364 | 56.0 |154.0| 51.56 | 120 |0.018| 35.59 | 0.69 | 0.92 | 0.97 244 9.6
0.90 | 3780 396 | 58.1 [146.9] 53.48 |130.5/0.018| 43.60 | 0.82 | 0.91 | 0.99 | 244 | 10.82
0.95 [3990| 418 | 58.9 {140.9| 54.17 |137.7|0.019| 49.82 | 0.92 | 0.94 | 1.00 | 256 | 12.28
1.00 | 4200 | 440 | 59.0 |134.1] 54.28 |145.0|0.019| 56.63 1.0 1.04 | 1.01 | 288 | 14.90
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