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Analysis on Effect of Installation Distances between Air Conditioning Units on Aerodynamic Drag of
Metropolitan Rapid Rail Transit Vehicle
Fang Ming' Xiao Fei! Zhang Xiaohan? Li Tian?
( 1.CRRC NANIJING PUZHEN Co., Ltd, Nanjing, 210031; 2.Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  Based on the numerical method of 3-dimensional incompressible steady Navier Stokes(N-S) equation and standard
k-¢ turbulence model, the aerodynamic drag of the vehicle and air conditioning unit was investigated by changing the installation
distance between the air conditioning units. The results show that the aecrodynamic drag of the vehicle can be effectively reduced by
adopting a reasonable air conditioning installation distance. At the vehicle speed of 160 km/h, compared with the installation
distance between the air conditioning units of 24.23 times the height of the air conditioning unit, the aerodynamic drag of the
vehicle with the installation distance of 0 is reduced by 6.3% approximately. Moreover, the reduction effect is obvious only when
the installation distance is less than 18 times the height of the air conditioning unit. With the increase of installation distance
between the air conditioning units, the aerodynamic drag of the first air conditioning unit of each carriage first increases and then
tends to remain stable, or even decreases in a small range. The aerodynamic drag is mainly affected by the leeward aerodynamic
drag while the increasing aerodynamic drag of the second air conditioning unit is influenced by the windward aerodynamic drag.
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Fig.2 The air conditioning geometric model of

metropolitan rapid rail transit vehicle
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Fig.3 Schematic diagram of the computational domain
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Table 1 Comparison of aecrodynamic drag coefficients under different mesh numbers

X IR 1 I 4 2 R4 B BRI R
Meshl 0.3232 0.1447 0.1249 0.3458 0.9386 —
Mesh2 0.3188 0.1296 0.1208 0.3476 0.9167 2.38%
Mesh3 0.3145 0.1315 0.1232 0.3509 0.9201 0.37%
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Fig.8 Comparison of aerodynamic drag components of

the air conditioning unit for the first vehicle under
different installation distances
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Fig.9 Pressure distribution of leeward region for the air conditioning unit A01 of the first vehicle
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Fig.10 Pressure distribution of windward region for air conditioning unit A02 of the first vehicle
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