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ABSTRACT

A numerical simulation was conducted to establish the analysis methods of the unsteady
conjugated heat transfer with a hot gas valve. Two methods are proposed to reduce the
computational cost and analysis time of the unsteady conjugate heat transfer; namely, the
multi-section analysis method and the one-way analysis method. The multi-section analysis
method exhibits relatively high reliability. In the one-way analysis method, the unsteady conjugate
heat transfer from the fluid domain to the solid domain was simulated from the analysis results
of the steady-state flowfield. The incipient accuracy of the analysis results obtained by the
one-way analysis method was slightly lower than that of the results obtained by the multi-section
analysis method. However, the discrepancy became smaller with time, as the analysis progressed.
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Fig. 2 Schematic of hot gas valve.

Fig. 3 Hot gas valve grid.
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Table 1. Analysis sections.

Section . . Time step
Analysis section .

number size

Section 1| Flow field development 10 us

Section 2 | Pressure rise termination | 100 ps
. Temperature development
Section 3 p . P 1 ms
in flow area
. Temperature development
Section 4 p P 10 ms

in solid area
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Fig. 4 Principle of one-way method.
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Fig. 10 Comparison of temperature in flow field
as function of length at axis line.
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