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Abstract

Short Pin Fin array sees a broad range of applications in area of compact heat transfer devices.
Computation was conducted for staggered arrays of low aspect pin fins used for enhancing heat

EGIM: MR, REM, VRN MIRK, SKIR. SCEERE SR N D R AR R R E B AT ML SRR,
2020, 9(5): 489-497. DOI: 10.12677/met.2020.95053


http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2020.95053
https://doi.org/10.12677/met.2020.95053
http://www.hanspub.org

M %

transfer in limited spaces. Effect of spanwise and streamwise pin spacing and Re number on the
aerothermodynamic performances were investigated. Empirical correlations were established to
estimate friction factor and heat transfer enhancement level, based on which a quantitative analy-
sis was conducted for pin spacing. The results indicated that, friction factor increases with ex-
panding spanwise pin spacing, yet no monotonic variation is observed with streamwise pin spac-
ing, as balance is to be achieved between monolith and local resistances. The index value in fric-
tion correlation indicates that pressure loss is more influenced by spanwise pin spacing. Heat
transfer capacity can be enhanced by increasing streamwise pin spacing, similarly, it doesn’t show
a monotonic variation with spanwise pin spacing, as balance is to be achieved between pin-pin in-
teraction and depress of boundary layer separation on pin surface. The index value in heat trans-
fer correlation indicates that heat transfer is more influenced by streamwise pin spacing.
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Figure 1. Short pin fin array in the trailing edge of turbine blade
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Figure 2. Definition of pin spacing
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Table 1. Structural parameters of short pin fin array
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HID 0.5
S/D 1.0 2.0 3.0 4.0 5.0
S,/D L5 2.5 35 4.5 5.5
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Figure 3. Computational domain and boundary conditions of pin fin array (/D = 0.5, S,/D = 3.0, S,/D = 3.5)
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Figure 4. A schematic diagram of local grids
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Figure 5. Variation of pressure loss against mesh size
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Figure 6. Validation of numerical method
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Figure 7. Friction factor across array against pin spacing
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Figure 8. Array heat transfer against pin spacing
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