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A Numerical Method for Thermal Convection in Some Complicated Shaped Long Pipes
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A new numerical method that is suitable for the calculation of thermal convection in a channel of very large aspect
ratio is developed. Thermal convection in a very long region is important for disaster prevention or manufacturing. For
example, flow of fire disaster in tunnels or metro stations or elevator shafts. We proposed the new method that is
effective for the calculations of incompressible flow in a long region. The idea of the method is that the flow variables
are expressed as sum of the main flow and their variations. We applied the new method for incompressible flow in a
long pipe and obtained good results in previous studies. In this study, the new method is extended for 3dimensional
flow with heat and thermal convection in some complicated shaped long pipes.
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Fig.1 Computational Domain and Location of Heat Source.
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Fig2 Complicated Shaped Long Pipe.
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Fig3 Long Pipe with Branch.
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(a) Present Method.

(b) Standard MAC Method.
Fig.5 Temperature and Velocity Vector
at Timestep = 100, 1000, 2000, 3000, respectively.
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Fig. 6 Flow Rate along z-axis.
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(a) Present Method.
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(b) Standard MAC Method.
Fig.7 Temperature and Velocity Vector
at Timestep = 1000, 2000, 3000, 4000, respectively.
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(b) Timestep=4000
Fig.8 Flow Rate along z-axis.
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(b) Standard MAC Method.
Fig.9 Temperature and Velocity Vector
at Timestep = 100, 1000, 2000, 3000, 4000, respectively.
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Fig.10 Flow Rate along z-axis.
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