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Numerical Analysis on the HVAC Characteristics of
Double-deck Train
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ABSTRACT

Numerical simulation is conducted to clarify the heat transfer and fluid flow characteristics of HVAC(Heating,
Ventilating and Air-Conditioning) for double-deck train. The HVAC system is installed under the roof of carbody. In the
lay-out of HVAC system, air duct must be installed to supply air to 1st and 2nd floor respectively.

The standard k-epsilon turbulent models and SIMPLEC algorithm based on finite volume method are used to solve the
physical HVAC model. To assure convergence, QUICK scheme for momentum equation and the first order upwind scheme
for turbulent equations are used. From the results of simulation, the temperature and velocity magnitude are also
distributed uniformly in the interior of passenger car. '
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Fig. 1 Calculation model Fig. 2 Tetrahedral mesh
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Velocity Vectors Colored By Vetocity Magnituda {ms)
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Fig. 3 Velocity vector (section 2000mm)

Fig. 4 Velocity vector (section 8500mm)
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Fig. 5 Temperature distribution

Fig. 6 Path line
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Fig. 7 Vertical temperature distribution

Fig. 8 Horizontal temperature distribution
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