s R 5 T &

Science Technology and Engineering

ISSN 1671—1815
CN 11—4688/T E5%34

Y 4

Sy 2025 4F 225 % A 13 1)
RS 2025, 25(13) :05662 -09

DOI:10. 12404/j. issn. 1671-1815. 2405931
SI AR ZE a0, b, WIS, S5 ATERE B A IR A PO A R ERUE B[ )] R ER
Qin Jiayang, Wu Song, Hu Yupeng, et al. Numerical simulation of convection and heat transfer in a rotating closed cavity[ J]. Science Tech-

k]

nology and Engineering, 2025, 25(13) : 5662-5670.

F#, 2025, 25(13) ; 5662-5670.

iz MR
B e %% 3 ] BE A 3 20 AE B I B E A AL

AEMm, ZR, AFMT, A
(R TR A 5 e B A T AR ST T, 4R BH 621999)

W B ARRARBZAEASHABERARSRRZAARGS S EAFRG Y a5 AREHAERA T LA SE RS RT
BT 2 MMEM KETKTBEHERECHBRESNEERA T RRABA KA ERANKTHREY BEDH I, A
BB R mE A TR E R AR T T RBEA A EAL TS TRMR RGO HaE, ERER . S TRFEEH
AR T ey AT, R R RIS R AN BRI LA ENE T A AN SN IE T HIE, B8 FRTR
PRI TR 3 TR AR A EAE R T ey bR, R R AL R E AN PRBET AR, LE
55 KB RRT | A% AR A 0 35 3% 2 S 3B G SRAL B AR AR . AR R & T, KT B E A R AR R 64 A A HE AR T
HIREMEAE R, LA AR R R

Rk Gk, ®EY, BEAY,; BRI, LM

hELY RS V2311, SCHkbR RS A

Numerical Simulation of Convection and Heat Transfer

in a Rotating Closed Cavity

QIN Jia-yang, WU Song, HU Yu-peng“, LI Ming-hai
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China)

[ Abstract |

closed cavity, a series of numerical simulations were carried out on the air flow and heat transfer characteristics in a closed cavity. The

In order to research the effect of rotation on the flow and heat transfer characteristics of heat convection system in a

distribution characteristics of velocity field and temperature field by different Rayleigh numbers and rotating Rayleigh numbers by hori-
zontal and vertical temperature gradients were obtained, as well as the local and average Nusselt numbers on high temperature walls.
The effect of rotation on the thermal convection system by two kinds of thermal boundary conditions was discussed. The results show
that for the heat convection by horizontal temperature gradient, the gradual enhancement of rotation makes the flow characteristics
change from single-cell to multi-cell, and enhances the heat transfer performance of heat convection. For heat convection by vertical
temperature gradient, the enhancement of rotation makes the flow tend to the steady-state flow characteristics, that is, the flow stability
is enhanced, and at a large Rayleigh number, the enhancement of rotational action will first inhibit and then strengthen the heat transfer
performance. Given the same conditions, the convective heat transfer performance by horizontal temperature gradient is better than that
by vertical temperature gradient, and the stronger the rotation effect is, the more obvious the feature is.

[ Keywords ] rotation; velocity field; temperature field; heat transfer; numerical simulation
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Table 1 Thermo-physical properties of air
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Fig. 10 The average Nusselt number on the hot wall
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