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A Numerical Study of 3-D Flows
in Spiral Tubes with Square Cross-Section

Nahmkeon Hur and Seongwon Kim

Spiral tube heat exchangers can find numerous applications in many engineering fields. Flow
in spiral tubes is interest to engineers due to occurrence of secondary flow which enhances the
cross-sectional mixing and the heat transfer rate. In the present study, an incompressible
viscous 3-D flow in spiral tubes with rectangular cross-section of various torsion rate and
Reynolds number is studied by using a finite volume method. It is shown that the axial velocity
profile is affected by the secondary flow motion. Because there is some difference from
correlation proposed by Hur et al, a lot of analysis and arrangement of experimental results are
needed. This study showed the results of variation of hydrodynamic entry length for torsion and

Re numbers.

Key Words :

1. A8

4 3 FE A9 9 3¥) He FUys
Adted AFAX BE AFEC] g
53], FHE "N d ALL&e FUAFY
st Freo dRoA 23 §5& FEAE
B WY Ee] ALHAY 23 fFL £59
L FAA717] GE Fouling® ZAAZ
T AR, =3} F J2&E FHNZ 5+ Aok
IR 9 Hol= Yol Twisted taped A
stAY, 428, AAY § gUd uEg e
Spiral tubeE AM8-3E d @77 AFH
gt

Twisted tapes A4S A ulo)Z o] ust

T A, AR S AT
s, AFEE e

AR A 4 8H(CFD), Az @ (Rectangular cross-section), Spiral Tube, Turbo-3D

g 7% 2 @ Mg W g 2AY ¢ £
2 A A7t 5Ny, Spiral Tubeol
A A3 gdex 289 Chang S(113%
Tuttle[2] < B©Y9 @HE 2t Twisted pipe
o] FF #%ol sty dFePAT o] Foj=
t 444 EAE A U

Masliyah 9} Nandakumar[3}{4]1& Stream
function-vorticity =¥ A& Twisted
square tube(Fig.l AR)Ae ¢A3z wWgs
% R 4 AL dAA 239 AL F935
Ak =G o]ES FIu|J 29 Atz PR
Twisted tubed] -3 #53 & Agol dalA
= 478 Hur S[6I61[7]e 9Agdss
AbgsteE 8 AFYS ALE, O3 FIu s
ze= v H B (Spiral tube)ell A9 §5L d7E
fov, vl A5 (Friction factor), Holx= &
(Reynolds No.), Torsion No.$t¢] AL



28 - 249

= AR

oh

3] %]

re
o

27d

1.

Fig. 1 Schematic of spiral tube
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Fig. 4 Axial velocity profile for various
torsion No. (Laminar flow, Re=360)
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Fig. 5 Friction factor variation for various
mesh size (Laminar flow, Re=360)
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Fig. 6 Friction factor variation for various
torsion No. (Laminar flow, Re=360)
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Fig. 10 Axial Velocity Profile for Various
Torsion No. (Turbulent, Re=41240)
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