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Numerical simulation on flow and heat transfer-in rotating

channel with small spacing pin2fin arrays

ZH ANG Li, ZHU Hui2ren, ETU Songling
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Northwestern Polytechnical University, Xipan-710072, China)

Abstract: Numerical simulation was.conducted-to study therotational effects on flow

and heat transfer in pin2fin rotating ducts... The pin2fin is low and the chord2wise pin spacing

is small:"Numerical results show that rotation influences the pressure distribution and chord2

wise ejection mass flow rate. In'pi2finrotating duct, the pressure increases gradually in the

radial direction due to the effect of centrifugal force. The chor 2wise ejection mass flow rate

becomes smaller near the entrance and becomes larger near the radial exit. Rotation also in2

fluences the wall heat‘transfer, and enhances the pin2fin endwall heat transfer slightly. The

heat transfer.onthe leading side of the duct is slightly higher than that on the trailing side.
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Fig 1 Computational domain
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Fig 3 Rotating axis and pir2fin duct
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- Standard RNG( renormalization group) Realizable = SST( shear2stress transport)
SR AR
RE RE RE X
SR RE 01 686 a 663 o 594 a 675 a 626
AR 2/ % 3135 13 4 6 817
Ui EESEY Nu 28413 217 2 212 0 230 3 2231
AR 2/ % 236 25 4 1819 215
7 15145 38 IR B EAE A v E G n i 5 n, AR Ak F
55 a5 — 3 VAR TS RE. B B L
a1 BOTLLEH, SRR H AR 5004 1L 5

Bl 4 g5 T PR A S R R A T
AR SO0k 4 SR 45 R L. N T LR
e, VHEAEI R R A T RO T R,
55 SIS BI) 45 —FF, WEUE kA, B R
() VSRR S 56 {8 AR A5F 5459 LU, TH 5 5 5
I RZ RN AR IR ZE N 5L6%). B S 45 T b
HESPER) SCTE IR BN B v S 25 3 5 SCR[ 5] 3 5
g5 R beas, I HeT UG, v 50 S0 sk

PRAT 75 LL AL, U W B AEAORT L A5 21 b s
B PRI SIS 4 S B ) T S5 R B S B 4 R
M 1 PO A3, (HAERUE LA 2.
212
FTRE 4 Ro AR TERE RS20, A Ro K
IR e 5 IR RO SR 2 L, 5 Sk
Ro= D (4

uo
Ferfruo D9 JHIE N - 3593 5 5 XN e % A T
D R EA FK KT HAZ.



2492 ]

24 3

0.80

0.75

0.70

™ 0.65

0.60

0.55

0.50 -
3.0 4.0 5.0 6.0 7.0 8.0 9.0

Re/10*

P4 SERBOHAA LR
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pi2fin duct with and without rotation
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Fig.9 Nusselt number along radial direction
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