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Analysis on Coupled Heat Transfer of Phase
Change Material Ceiling and Air in Tunnel
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(College of Mechanical Engineering, Tongji University. Shanghai
201804, China)

Abstract: Phase ( PCM)
constructed by hydrated salt CaCl, « 6H,O in the underground

change material ceiling is
railway tunnel. The heat dissipation of moving train is
simplified as a moving heat source which generates equivalent
heat. The 3D model of moving train is established to simulate
numerically the dynamic range of the tunnel of the non-
steady-state thermal environment in short time. Coupled heat
transfer model (CHT model) of PCM and air in the tunnel is
established, in addition, solution is given and compared with
that of the 3D model, which validates the CHT-model. The
CHT-model is used to simulate the heat absorption of PCM and
tunnel temperature in the long time,and the results show that
the PCM ceiling can absorb 56.9% of the heat emitted by

train under the simulated operating condition.
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Tab.1 Thermal properties parameter of phase change material
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Fig.2 Mash near the train nose
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Fig.3 Comparison of pistons wind simulation

results and the measured data
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or without phase change material ceiling, { =60 s
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