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Optimization of cooling performance of X-type truss array channel
based on response surface methodology
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Abstract: Based on the numerical results, the second-order response surface models with high
prediction accuracy for the wall average Nusselt number, friction coefficient and comprehensive thermal
coefficient of X-type truss channel were built. The influence laws of truss rod diameter ratio, truss rod
included angle and truss rod inclination angle on the cooling performance of X-type truss array channel
were analyzed, and the optimal parameters were obtained by optimization. The results showed that
increasing truss rod diameter ratio and truss rod’s included angle both can greatly improve average Nusselt
number, but also increased the friction coefficient accordingly. Enlarging truss rod’s inclination angle first
increased and then decreased the average Nusselt number and friction coefficient. Increasing truss rod
diameter ratio, truss rod’s included angle and truss rod’s inclination angle made the comprehensive thermal
coefficient first increase and then decrease. When truss rod diameter ratio was 0.075 0, truss rod’s included
angle was 60° and truss rod’s inclination angle was 33.79°, the heat transfer performance of the channel
reached the best. When truss rod diameter ratio was 0.067, truss rod’s included angle was 37.88° and truss

rod’s inclination angle was 31.36°, the comprehensive thermal performance of the channel was the best.
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Table 2 CCF experimental design
HWAZH LRI 1 HMAZH LRTE S
Frs Frs
d/D a/(®)  p/°) Nu, f F d/D a/(°)  pI°) Nu, f F

1 0.0375 45 30 100.678  0.038  0.619 11 0.0750 30 15 114.529  0.060  0.606
2 0.0563 45 30 120.464  0.054  0.660 12 0.0750 60 45 134.040  0.103  0.592
3 0.0375 30 45 94262  0.038 0.582 13 0.0750 60 15 129.925  0.084 0.615
4 0.0563 45 15 111.956  0.048 0.637 14 0.0750 45 30 138.637  0.075  0.680
5 0.0563 45 30 120.464  0.054  0.660 15 0.0563 30 30 114.142  0.047  0.653
6 0.0563 60 30 124294 0.061  0.655 16 0.0563 45 30 120.464  0.054  0.660
7 0.0750 30 45 129.400  0.070  0.651 17 0.0375 60 45 97.120  0.048 0.554
8 0.0563 45 30 120.464  0.054  0.660 18 0.0563 45 30 120.464  0.054  0.660
9 0.0563 45 45 114.864  0.053  0.633 19 0.0375 30 15 98.238  0.035 0.620
10 0.0375 60 15 103.233  0.042 0.616 20 0.056 3 45 30 120.464  0.054  0.660
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Fig. 5 Fitting deviations of response surface models
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