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Numerical Study on Heat Transfer and Pressure Drop of an
Integrated Array-Jets and Pin-Fins Cooling Configuration
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(College of Energy and Power Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to investigate the effects of array—jets and pin—fins coupling structure on comprehensive
cooling effect of hot components, a numerical study was performed to investigate the flow and heat transfer charac-
teristics of an integrated array—jets and pin—fins cooling structure, with the main concern on the effects of pin—
fins arrangement with respect to the impinging holes (inline and staggered modes) and fin—to—hole diameter ratio
(d/d=0.5, 1, 2). In order to consider the highly—coupling feature of heat conduction and heat convection in the
integrated cooling structure, an equivalent convective heat transfer coefficient on the heated side of target plate
was introduced. By using the convective heat transfer coefficient on targeting surface and the equivalent convec-
tive heat transfer coefficient on heated side of target plate, an evaluation on the comprehensive performance of in-
tegrated cooling structure was made. The results show that, compared with the smooth target surface, the heat
transfer on the target surface with parallel and cross rows of spoiler columns increases by about 30% and 10%,
and the inline mode of pin fins is more pronounced on enhancing the convective heat transfer when compared to

the staggered mode. Simultaneously, the pressure loss ratio in the inline mode is otherwise less than the staggered
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mode. With regard to the effect of fin—to—hole diameter ratio, it is found that comprehensive performance evalua-

tion based on the equivalent convective heat transfer coefficient on heated side of target plate is significantly dif-

ferent from that based on the convective heat transfer coefficient on targeting surface.

Key words: Array jets; Pin fins; Integrated cooling structure; Comprehensive performance; Numerical

simulation
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Fig. 1 Schematic diagram of computational model
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Fig.2 Comparison of CFD data of averaged Nusselt

numbers on flat plate with literature data '
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