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Abstract: With the development in economy, urban public transportation tends to pay attention to be safer, faster, more
stable, coupled with the increasing importance in global environmental awareness; EMU car is comfortable or not will
have a significant impact on passengers’ travel, especially on commuters’. The objective of this study is not only make
the process of car passengers enjoy a comfortable ride journey, but also improving the EMU energy efficiency of air
conditioning systems. This study uses CFD software to simulate the EMU car’s air conditioning system, the temperature
variations of kinetic energy. Air-conditioning outlet (inlet) is set to 2, and exports (outlet) is set to 4; air velocity range
of 0.1 m/s, 0.2 m/s, 0.3 m/s, 0.4 m/s, ITU body temperature set to 30°C, 38°C; air conditioning temperature setting is
22°C, 25°C, the human body the best standards of comfort, the temperature set to 28°C (301 K). The simulation results
show that: 1) The lower temperature location is near air conditioning outflow system. The higher temperature is on both
sides of the EMU; 2) At the same wind speed, when the temperature profile is setting lower, the contours of the flow
field is more intensive; 3) Inside temperature changes directly affect the comfort of the passengers in the car more stable
temperature gradient, the higher the comfort. The simulation results show that increasing the wind speed can reduce the
temperature and speed up the time to let it more efficiency, not decreasing the temperature setting.
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Table 1. Five points of time and temperature table

# 1. ERlsNEErES5RRELRR
I ] W SR ERARE ERNE
! 22.7C 79.3%
M2 22.8°C 87.0%
17:25
~ = K 59
() A3 23.3C 88.5% 23
=) 24.1°C 84.0%
5 23.6°C 81.3%
Ml 24.4°C 64.9%
17:35 52 245C 66.2%
(AfE 45y .
. et . .09
S 3 24.4°C 66.0% 24
I, HBE) g4 24.6°C 65.6%
M5 24.6°C 64.7%
! 23.3C 56.3%
52 23.6C 56.7%
17:44 . . )
(74T A3 23.2°C 58.1% 8
H4 24.8°C 58.3%
M5 24.8°C 56.3%

Figure 1. Carriage basic chart
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Figure 2. Temperature flow field changes in residual shown in
figure
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Figure 3. Air-conditioned wind speed is 0.2 m/s, temperature, flow
temperature of 22°C field distribution
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Figure 4. Air-conditioned wind speed of 0.4 m/s, temperature of
25°C temperature flow field distribution
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Figure 5. Air-conditioned wind speed of 0.2 m/s, temperature 22°C,

the temperature distribution of compartment section
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Figure 6. Air-conditioned wind speed 0.2 m/s, the temperature is
22°C Y direction section temperature distribution
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Figure 7. Air-conditioned wind speed of 0.3 m/s, temperature of
22°C Y direction section temperature distribution

B7. A5NEAR03ImMs, RER22C, Y FEVIEEESHE

Figure 8. Air-velocity aspect flow of the chart
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Figure 9. All air-velocity flow of EMU of the chart
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Figure 10. Wind speed 0.2 m/sec, the Z-direction section pressure
distribution map
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Figure 11. Wind speed 0.3 m/sec, the z-direction section pressure
distribution
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Figure 12. air-conditioned wind speed of 0.2 m/s, temperature 22°C
compartment section pressure force distribution
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Figure 13. Wind speed 0.2 m/sec speed X Z direction section speed
distribution Map
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Figure 14. Wind speed 0.3 m/sec, X-speed cut speed in the Z
direction layout
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Figure 15. Wind speed 0.2 m/sec, Y speed cut speed distribution in
the Z direction
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Figure 16. Wind speed 0.3 m/sec, y speed cut speed distribution in
the Z direction
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Figure 17. Wind speed is set to 0.1 m/s, the temperature setting of
22°C Y-axis cut surface temperature maps
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Figure 18. Wind speed 0.2 m/sec, the carriage section speed
distribution
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Figure 19. X-direction velocity maps
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Figure 20. Y-direction velocity maps
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Figure 21. Z-direction velocity maps
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