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NUMERICAL ANALYSIS TO DESIGN HIGH TEMPERATURE HEAT EXCHANGER
OF BETA TYPE STIRLING ENGINE IN 3-D COMBUSTION FIELD

SH. Kang," HJ. Kim® and D.H. Chung’

Numerical study is conducted to design the high temperature heat exchanger of Stirling engine by using the
commercial CFD solver, FLUENT. The Fin-tube type of heat exchanger is designed as a reference model by
considering the type of engine which is Gconfiguration. To find the optimal design of heat exchanger in heat
transfer capacity numerical calculation is conducted by changing the shape, the number, and material of reference
model in three-dimensional combustion field. Adjusted one-way constant velocity of working fluid that is helium is
considered as the representative velocity of oscillating flow. The optimal design of heat exchanger considering the
heat transfer capability is suggested by using the calculation results.
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Working fluid
flow channel

fin width
= 3.6mm

fin length
= 25mm

1 fin thickness
=1.6mm

Fig. 1 Reference design model of heat exchanger for
numerical calculation

Fig. 2 Domain with generated mesh
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?Pressure outlet

Pressure outlet /_Sy mmetric

t 4

Fuel inlet (4kW)
‘ V=0.1456m/s

Species mass fraction
1 CH4 0.08, ©20.21, N2 0.71

1! I~ Porous zone
Porosity = 0.81

He inlet stesl

V=0.68mfs
Fig. 3 Boundary condition
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Fig. 8 Heat exchanger efficiency according to the number of fins
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Fig. 11 Temperature contour of heat exchanger cross section
according to the slope of fin
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