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Numerical Simulation of Fluid Flow and Heat
Transfer in Spirally Fluted Tubes

SHI Yiqi, Ll Ling
(School of Energy and Power Engineering , University of Shanghai for Science and Technology ,» Shanghai 200093 , China )

Abstract: The flow and heat transfer in spirally fluted tubes were investigated numerically. The
velocity vector fields in spirally fluted tubes with different groove depths under different Reynolds
numbers were compared. The influences of the thread groove on the two types of flows and heat
transfers were investigated. It is found that the spiral flow is enforced with the increasing groove
depth “e”,the disturbance caused by eddy is gradually enhanced and the heat transfer in the pipe
also increases. However, when e rises up to a certain value., the enhancement of spiral flow
concentrates mainly in the center region of pipes which has little effect on heat transfer. In the area
near the wall where the flow type has a great influence on heat transfer,the change of spiral flow is
small and therefore it has little effect on heat transfer enhancement. The center of the eddy
becomes a ‘still zone’ which weakens the heat transfer. In addition,when e is kept increasing, the

still zone enlarges.
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Fig.1 Schematic of spirally fluted tubes
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Fig.2 Grids in spirally fluted tubes
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data and the simulation results



2l

LA S BREUEAT PN I 3l 15 % B B 135

2.2 AEIEEH Re THMREIH AR

XF Re %4354 10 000,20 000 F1 30 000 K fé 1
B8 IR SIS BLBEAT BT I 4 AP 5 23 Bl il
T e J9.0.6 mm I, BRECHE A 8T 8 R o A [T A
PR IR TR T ) SR B R . IIAT 4 T AR B W
AR BRI B« I EL I g s A I AR IR e R AR OK
1715 2T MR U F o 98 3 DXL A e 2 7 B2 T A2 /)
PE— 2 B TR] Re % 19 B2 O 1 [ T LA L B
A Re B3 0 e A B 3 5. X N Re 0
TIN5 DAY D AT B A A G A B 3 5 Wi e R R
R 5 A /) S SO e A sl e

[l A& 5 al LA 3 iy 3 3R 80" AR 1 TR (A B
3 A A7 A 6 1) T A B 3 0 R O3 B U AL
PRI Sl y 7 1) MR 3 7 A T 10 3 s O ELRE 7 v
KR o UVRE RS A A XS )

P
Ceveeeaan
Cee e RAR

() Re=30 000
4 BEgEHEEREXENHE

Fig.4 Velocity vectors distribution on the cross

section of spirally fluted tubes
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Fig.5 Streamlines at the projection towards the

profile face in the spirally fluted tubes
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Fig.9 Local Nu numbers at the wall of spirally
fluted tubes
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