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Optimization of Measurement of Fuel Passenger Vehicle’s Coasting Resistance Coefficient

WANG Ru-xiao', ZHANG Chao', ZHOU Bo-ya', LI Su®, LI Bo'
(1. China Automotive Technology Research Center Co. , Ltd. , Tianjin 300300, China;
2. School of Energy and Environmental Engineering, Hebei University of Technology, Tianjin 300401, China)

Abstract: In order to study the influence of vehicle coasting resistance coefficient on vehicle endurance and
power consumption, the relationship between the measured coasting resistance and the recommended value of
look-up table method given in the national standard is analyzed to improve the accuracy of vehicle
performance test result. Based on the vehicle endurance and fuel consumption test, the actual road coasting
experiment onl4 fuel SUV types, which are divided into experimental group and control group, is carried
out. According to the experimental result of the actual road coasting test, compared with the recommended
values of the look-up table method given in the national standard, the calculation formulas of the coasting
resistance values of the vehicle with the experimental mass within 1 650-1 850 kg are obtained respectively
by using the method of fitting the difference between the measured value and the recommended value obtained
by look-up table and the method of averaging the measured resistance values. The result shows that the
difference between the resistance value obtained by the formula and the actual resistance value is within 5%,
and the error in the common speed range is within 3%, while there is a big difference between the
recommended value obtained by look-up table method and the measured resistance value, and the resistance

values in all speed range are lower than the measured resistance value of the vehicle. Then, the influences of
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the measured resistance, calculated value and recommended value obtained by look-up table method on the

fuel consumption of the vehicle are calculated by simulation calculation. The result shows that the error

between the calculated resistance and the actual fuel consumption is 1. 5%, while the difference between the

fuel consumption calculated by the recommended value and the measured value is 6% —8%. The practicability

of the formula is verified by simulation and real vehicle experiment.

Key words: automobile engineering; resistance calculation formula; difference fit; passenger vehicle;

coasting resistance
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Tab.1 Fuel passenger experimental vehicle information

FR s im/kg oRiR/ kg KxExE/mm’ FA
1* suv 1504 1 960 4700x1 860x1 746  JRiMZE
2% SUV 1 470 1 850 4 655x1 835x1 760  #RIM%
3% SUV 1557 1978 4 574x1 876x1 664  KAih %
4* SUV 1 690 2215 4 780x1 837x1 730 R4
5% SUV 1603 2 090 4 545x1 8501 655  JRIMZE
6" SUV 1 680 2 205 4 625x1 860x1 720 AW
7% SUV 1 606 1 960 4 645x1 880x1 690  Hkih 4
8" SUV 1 661 2110 4 620x1 846x1 690  JRih%E
9% SUV 1 660 2185 4 706x1 909x1 664  FRIMF
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Tab.2 Standard resistance coefficient

TR ks S A -
a/N  b/[N-+ (km-h™)]

1 530<RM <1 640 1 590 7.6 0.0515

1 640<RM <1 760 1700 7.9 0.053 6

1 760<RM <1 870 1 810 8.2 0.0557

1 870<RM <1 980 1930 8.5 0.057 7

1 980<RM <2 100 2 040 8.7 0.059 1
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Fig.1 Coasting resistances of experimental passenger vehicles
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Fig. 3 Measured values and recommended values (1*)
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Tab.3 Coasting resistances of experimental vehicles

AT/ (km - h™") R AR ATHL/N

120 110 100 90 80 70 60 50 40 30 20
1* 872.92 764. 95 665. 40 574.27 491. 56 417.27 351. 40 293.95 244.92 204. 31 172. 12
2" 893. 46 784.23 683. 58 591.51 508. 02 433.12 366. 79 309. 04 259. 87 219.28 187.28
3* 845.32 734.02 632.97 542.18 461. 66 391. 39 331.38 281. 64 242.15 212.92 193. 95
4* 885.71 772.10 668. 59 575.18 491. 87 418. 66 355.55 302.55 259. 64 226. 83 204. 12
5" 865. 89 755.72 654. 81 563. 16 480. 77 407. 64 343.77 289. 16 243. 80 207.71 180. 88
6" 937. 14 820. 52 713.85 617.15 530. 40 453. 62 386.79 329.93 283.02 246. 08 219. 09
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ATLAE 3 40 50 UE 42 6 1 BEL T S0 5 S 0 ) iR
28N, TR AR R TR S SENE 2 R A R
ZETE 5% AN, K40 ¥ B2 2T IR 2278 3% LA,
JIT LA AT ATA Ay 388 328 SR FH SR B4 82 A BEL T - 34 1Y
T AR BN T A X RE AR 7 (1 H 58 il 00 T R 7R
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Tab.4 Coasting resistances verification vehicle

AR/ (km - h™') R R4 ATRL/N

120 110 100 90 80 70 60 50 40 30 20
1" 900. 20 787.17 683. 90 590. 39 506. 64 432.65 368. 42 313.95 269. 24 234.29 209. 10
2* 911. 49 793.73 686. 11 588.63 501.29 424.09 357.03 300. 11 253.32 216. 68 190. 18
3* 881.28 767.78 664. 20 570. 54 486. 80 412.98 349.08 295. 10 251.04 216.90 192. 68
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