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Analysis on the dynamic gear shift schedule of

AMT vehicles in plateau environment
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Abstract: In the plateau area, the performance of internal combustion engine vehicles will be affected by the
altitude. Based on the analysis of the fact that engine performance changes with the altitude, a simulation
model of AMT vehicles” power transmission system is established, and the dynamic gear shift control
schedule of AMT vehicles in plateau environment is studied. By modifying the control parameters of the
optimal-power shift schedule, the formulation method of dynamic shift schedule based on different altitudes
is proposed and simulated. The simulation results show that the proposed plateau dynamic shift schedule
can acclimatise AMT vehicles to the plateau environment, and improve the dynamic performance of AMT
vehicles obviously.
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Table 1 The relationship between ambient temperature and relative atmospheric pressure with the change of altitude

AR R )5/ m T / °C FIX R AR T
4 000 0 0.59
3000 5 0.68
2 000 10 0.77
1 000 15 0.88

0 20 1.00
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Table 2 Engine torque under different ambient temperature

B/ T./(N+m)

(r+min ") 20 C 15 C 10 C 5 °C 0°C
1 000 128.42 128.93 129.47 130.02 130.56
1 200 141.52 142.46 143.45 144.50 145.59
1400 153.52 154.12 154.72 155.34 155.98
1 600 162.04 162.91 163.76 164.58 165.37
1 800 156.64 157.32 157.99 158.67 159.34
2 000 155.41 156.35 157.31 158.33 159.38
2 500 167.42 168.57 169.72 170.89 172.10
3 000 176.90 178.51 180.14 181.46 182.77
3 500 172.14 173.43 174.76 176.08 177.45
4 000 187.71 189.50 191.41 193.36 195.36
4 500 189.42 190.98 192.57 194.18 195.78
5 000 186.08 187.76 189.49 191.27 193.11
5 500 182.54 183.98 185.75 187.28 188.66
6 000 170.19 171.25 172.38 173.55 174.70

®3 EHVEERARERETLER

Table 3 Engine fuel consumption under different ambient temperature

B/ bo/(g+ (kweh)D
(remin ") 20 C 15 °C 10 °C 5°C 0°C

1 000 297.35 297.16 296.96 296.75 296.57
1200 290.83 290.62 290.38 290.14 289.87
1 400 285.54 285.33 285.05 284.82 284.57
1 600 281.85 281.60 281.33 281.17 280.80
1 800 280.45 280.20 279.95 279.77 279.48
2 000 279.90 279.65 279.38 279.11 278.83
2 500 278.80 278.49 278.20 277.88 277.58
3 000 280.32 279.95 279.59 279.23 278.89
3 500 286.15 285.87 285.53 285.16 284.72
4 000 291.05 290.58 290.12 289.65 289.17
4 500 299.82 299.42 299.02 298.61 298.23
5 000 312.22 311.81 311.39 310.99 310.58
5 500 323.74 323.30 322.85 322.41 321.98

6 000 336.14 335.43 334.81 334.19 333.58
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Fig.4 Engine fuel consumption at different altitude Fig.5 Engine torque at different altitude
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Table 4 Comparison of economic performance
TR R /m HABEMFE/ L - 100 km) ™D SR IE AR/ mL
4 000 8.39 928
3 000 8.06 883
2 000 7.83 856
1 000 7.35 812
0 7.24 793
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Table 5 Comparison of dynamic performance

3R L /m I 4/ (km » h™h) 2y HUE ]/ s
4 000 159 35.16
3 000 175 20.88
2 000 190 16.52
1 000 204 13.56

0 217 11.36
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Table 6 Amended coefficient of shift schedule

WEAR 5 B /m ko kg
<1 000 1.00 1.00
(1 000,2 000] 1.10 1.05
(2 000,3 000] 1.15 1.10
(3 000,4 000] 1.20 1.15
=>4 000 1.20 1.20
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Fig.9 Comparison of accelerating performance at different altitude
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