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Fig.1 Physical model and coordinate system of

the rectangular duct
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Tab.1 The average value of physical parameters

at different rotation number

Ro 7 Ro. ) U. U, O Re Nu
0 0 22.5 18.3 —16.3 7 301 17.4
0 24.2 18.7 —16.8 7 475 16.9
3.0 0 21.9 16.1 —14.8 6 422 19.2
5.0 0 19.4 14.4 —13.8 5778 20.5
0 1.0 22.9 18.7 —16.9 7 484 16. 8
0 3.0 21.3 17.2 —15.6 6 905 18.1
0 5.0 19.3 15.7  —14.3 6413 19.3
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Fig. 2 Average velocity and temperature distribution

at different rotation number with the rotation

axis paralleling the y axis
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Fig.3 Average velocity and temperature distribution
at different rotation number with the rotation

axis paralleling the 2z axis

W4 FHBAHBLTWO/a=1.0 HET
ek - kil

Fig.4 The average velocity distribution on the

cross section of square duct with aspect

ratio b/a=1.0



56 1 RS TR e DA N iR G %R w R 987

——bl/a=2

N ~—bla=1
:E 2
1

(a) Ums

—~bla=2

0.3

(C) Wi
W5 R BEET %8R
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bisector at different rotation number
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Research on influence of different rotating axes on turbulent flow
and heat transfer in a rectangular duct

MA Liang-dong™ ., ZHANG Ji-li

( School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Turbulent flow and heat transfer in a rectangular duct with cross-sectional aspect ratio 6/a
=2 rotating along its spanwise direction were investigated by large eddy simulation. The unsteady
N-S equations were discretized based on the inconsistent fixed scheme (Adams-Bashforth/Crank-
Nicholson) with the second-order precision. And the dynamic subgrid-scale model was used to
evaluate the Reynolds stresses. The simulations were performed for a Reynolds number of 400, while
the Prandtl number (Pr) was assumed to be 0. 71. The rotation number was changed from 0 to 5.
The averaged velocity, temperature and turbulent kinetic energy intensity distribution were analyzed
in the cross section of the rectangular duct. The results show that the effects of system rotation with
different rotating axes have an important influence on the turbulent flow and heat transfer. It is found
that the turbulent flow structure is changed obviously near the stable wall and unstable wall at high
rotation number. At the same rotation number, the average heat transfer coefficient of the rotation

axis paralleling the y axis is greater than that of the rotation axis paralleling the z axis.

Key words: rotation; rectangular duct; turbulence heat transfer; large eddy simulation



