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Flow channel scheme of U-shaped cooling channel

in scramjet
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National University of Defense Technology, Changsha 410073, China)

Abstract: Three-dimensional simulation of different channel schemes of four channel
U-shaped channel plate were conducted. The two configurations of U-shaped channel plate with
the same direction inlet/the reverse direction inlet were mainly studied, and the cooling effects of
different entrance and exit schemes in each configuration were also discussed and compared. The
results showed that the channel scheme with alternate inlet arrangement of the two configurations
was more suitable for the regular non-uniform heat flow, the channel scheme with the inlet chan-
nel located on both sides of the plate of the two configurations was more suitable for relatively uni-
form heat flow environment. In the U-shaped channel, the temperature difference between the ad-
jacent channels was large, accompanied by strong heat transfer between the channels, and the
lower temperature coolant channel can absorb more heat flow from the combustion chamber wall,
which can significantly reduce the cooling burden of the adjacent high temperature channels.
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Table 2 Inlet and outlet coolant temperature of U-shaped channel plate with the same direction inlet
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Table 3 Physical properties and pressure drop of outlet coolant in the U-shaped channel plate with the

same direction inlet
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Fig.18 Temperature distribution on the bottom wall of the U-shaped channel plate with reverse inlet
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Table 4 Max,min and averaged temperatures on the
bottom wall of the U-shaped channel plate

with reverse inlet
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Fig.19 Temperature distribution on the section y=0.002 5 m of the U-shaped channel plate with reverse inlet
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Fig.20 Temperature distribution on the different z-sections of the U-shaped channel plate with reverse inlet
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Fig.21 Temperature distribution on the different x-sections of the U-shaped channel plate with reverse inlet
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Fig.22 Coolant temperature distribution on the center section of each channel of U-shaped channel plate with reverse inlet
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Table 5 Inlet and outlet coolant temperatures of U-shaped channel plate with reverse inlet
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Fig.23 Distribution of coolant flow velocity on the center section of the U-shaped channel plate with reverse inlet
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Fig.24 Distribution of coolant density on the center section of each channel of a U-shaped channel plate with reverse inlet
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Table 6 Physical properties and pressure drop of outlet coolant in the U-shaped channel plate with reverse inlet
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Table 7 Bottom wall temperature of different configurations and different channel schemes
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