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Virtual Test System for Coastdown Resistance of Motor Vehicle with
Compensation of Wind Speed and Direction
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Abstract. A vehicle road way coastdown virtual test system with compensation of wind speed & direction
and road slope was developed to satisfy the requirements of reducing environmental influences and
improving test accuracy and efficiency. Firstly, based on the American SAE J — 2263 standard and the
sixth stage’ s fuel consumption test standard of China, the CompactRIO was employed in the test system
as the key controller which was made by American National Instrument Company. The test method of
wind speed and direction, road slope, tire pressure and temperature, etc. , and the sensor layouts were
systematically introduced. Secondly, the systematic data processing method was proposed, including the
connection of segmented coastdown test data, the compensation of wind speed, the elimination of
abnormal data, and the coastdown model building based on the test system. Finally, the test system was
installed on a passenger car and the systematic coastdown tests were conducted. All the tests indicated
that the test system worked reliably and met the test precision requirements. The processing results of the
test data showed that the repetition of the coastdown resistances with the compensation of wind speed &
direction and road slope was 2.2% . And the systematic deviation between the compensated and none
compensated coastdown resistances was 3.7% . The designed coastdown system improved the test
precision of coastdown resistance effectively and provided the means for vehicle resistance compensation
for the vehicle performances test on the chassis dynamometer.

Key words: motor vehicle; coastdown test; compensation for wind speed and direction; compensation for

road slope; test system; road way tests
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Tab.1 Performance parameters of test system
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i - RS 232 A RERiERTA
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Fig.2 System test schematic diagram
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Tab.2 Coastdown resistance coefficients of SAE model for no-load tests

R4 U by, Cm @ @ @ 3 Ay
1 208. 815 0.707 861 0.012 03 1.071 09 -0.002 83 -0.000 90 -0.002 33 -0.00029
2 194.709 1.044 979 0. 000 77 1.202 61 0.012 25 0. 025 86 0. 005 32 0. 000 29
3 161. 139 3.945 551 0. 056 30 -0.20500 0.005 79 0.007 02 0. 000 77 1.75x107°
1E AT 4 237.001 -0.287 388 0.022 72 1.025 18 -0.000 89 -0.013 30 -0.00238 -9.60 x10"?
5 191. 612 1. 624 349 0.017 00 0.821 12 0. 005 78 0.009 16 0.001 28 5.47 x107°
6 203. 845 0.771 413 0. 000 57 1.233 61 0.001 76 0.011 55 0.001 50 5.28 x10°°
7 199. 137 1.272 136 0. 000 65 1. 147 65 -0.012 86 -0.002 50 -0.00071 -3.79 x10°?
1 188. 104 2.072 200 -0.01370 1.350 59 0.047 56 -0.01020 0.001 44 -7.48 x10 73
2 180. 084 2.028 399 -0.01090 1.369 18 0. 004 66 -0.004 30 0. 000 84 -3.48x107°
3 173.371 1.842 028 0. 002 37 1.05178 -0.019 12 0.010 23 -0.001 32 5.26 x10°°
S 1] ¥ AT 4 190. 136 1.252908 -0.003 10 1.348 52 -0.007 23 0.003 41 -0.000 41 1.86 x10 7>
5 191. 249 1.169 120 0. 008 00 1. 086 64 -0.02157 0. 005 36 -0. 000 26 3.87x10°°
6 186. 851 1. 168 601 0. 006 66 1. 060 44 0.024 49 -0.009 10 0.001 09 -3.52x107°
7 217.567 1.682293 -0.012 10 1.368 73 0.054 98 0.001 87 -0.026 75 -0.003 67

W A% & SAE BB 28 a, b, e, oo, LG P £ S /NS R
WHIMATRE S Fy K 2 (4) PEAT /N B4, LA 45 SR 3 3
Fy =fy +fiu, +fou. (4) R, AT EE N 2. 2% , T E AR
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Tab.3 Simplified SAE coastdown resistance coefficients with three coefficients for no-load tests

NALRGER ALRGER
P fo f 3 fo / £
1 192. 0650 0.508 023 0. 059 872 158. 8872 2.251968 0. 045 863
2 188.940 2 0. 566 166 0. 057 928 159.055 4 1.959 228 0. 050 629
3 141.983 7 3.647 702 0. 040 925 153.1353 1.765 129 0. 048 808
4 218.0390 —-0.366 340 0.067 768 180.356 9 0. 865 537 0. 059 395
5 170. 694 9 1.541 783 0.051 527 184.714 4 0. 650 074 0. 058 245
6 192.4610 0.429 138 0.057 728 174.876 0 0. 853 577 0. 054 963
7 187.369 0 0. 883379 0. 053 691 177.721 0 0. 878 498 0. 053 429
fa] 1k 1 SAE #52 RY [ Jy A1 5L T [ b5 45 ) 19 ¥ 47 R RGMw 2R 3. 7% , 06 B 2% o
BHJ3 (TR % GB BEAYRH J)) % b an 36 4 Fros, AT 5
T O B L R 4 R G e ) 4 T il
U, 7 v BL SAE BERL M AT BE ) A Gl K o PR 4 (1) T H A A8 1 i v 17 B0 DK &R 46,
$4 Wiﬁ*ﬁﬂﬁ’ﬂl@?‘?ﬁﬂﬁ%?ﬂ U%Iﬁl SAE J72263 %%ﬂﬁ?ﬂé/\ﬁﬁﬁiiﬂﬂﬁ?)ﬂﬂﬁtﬁ
Tab.4 Coastdown resistance coefficients of two models 1y HE A SR T GH B AT A AR R AR U
e T 7 - JAL 60 T 3 5 BRI R T M IR
GB i 171. 544 0 1.091 99 0.052 15 B G I T B AR R I 2 A B Rt
SAE #ii 74 173.3650 1.286 90 0.053 40 Tﬁ;&qﬁ&o

(2) LE W A7 By T B3 A58 80 e S5 B XU R 3 S8
A D T R A R I 2R G R R AR T X
B EOR 2 T TR SR, R4
Yy i Be eI 1R B R R R S o T 4
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Fig.9 Coastdown resistance curves comparison A i Fe A i {ﬂ%ll{':‘ SRUIR= ’ jq{éiiﬁ?{mﬁt%% 142{%
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