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Thermo-Fluid Simulation Technique for Practical Problems
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With the progress of computers having high computation speed and large memory, the numerical thermo-fluid simulation
technique is serving an important role as a design tool in various fields related to product development. In notebook type
personal computers, for example, because components having a high heat flux are mounted in a small casing it is very important
to take heat release phenomena into consideration in the thermal design process. Due to shorter new product development
cycles, numerical simulation is playing a more significant supporting role than ever before in the thermal design process.

Considering heat transfer phenomena only due to conduction, we have developed a thermal analysis solver that can
quantitatively predict temperature profiles using a workstation-level computer.  Moreover, from the standpoint of cooling design
for high-voltage gas-insulated transformer coils, the numerical thermo-fluid technique is playing an important role in identifying
hot spots in coils and designing the optimum coolant flow path.

In addition to describing these applications, this paper presents some results of numerical thermo-fluid analysis of a gas
turbine combustor.
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Predicted temperature distribution
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Configuration of coil structure
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Numerical model of coil structure
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Comparison of predicted and experimental coil surface temperature
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Comparison of measured and predicted streamline
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