5533 % 4 5 ) m=sh =ik Vol.33 No.5
2018 4 5 H Journal of Aerospace Power May 2018

X & 42 :1000-8055(2018)05-1178-08 doi: 10. 13224 /j. cnki. jasp. 2018. 05. 020

o [ 37 3L e A R A R AR 1

¥ M. ZEXF.F oA, pERY
(1. dbmtmizs ik ok Gl 5 3h ) TR Be
i 2 K ML sh R 9e g6 %, dbat 1001915
2. Jeikfias RN HLYMEBLE oG, dbst 1001915
3. WEML A Tl A BR A A A E B LB RS A, VLY AR 333001)

1% B XA R A HUE SRS I s 5 e B 4 SR P2 S S8 1 vk ke A5 TR e 3 A T B A g
FIOF9E o 38 3 X b AN [R] T2 100 R 50 5% 2 SR B0 1 Y %% 3 SR B30 728 10155 B0 40 AT T8 % s v 4% 7 o 0 3l 5 e 3R Y
I BB ERB S KT RSN AR AN, SREW . AENR SHRMEZ RTINS
O FIEE . JE PR B X AT R o R AR AR AR S S R R M S T R X Sk R B RS RS
b A7 T 2 o 3R X . Sl ] 3 A A R A A R e A R R [ K B ) 5 R IR R B R 4
5 A0 A T A 7 o B bt S B A B e N 55 4 A 7 A 5 A R FROE AR TR ST R AR T 2 AR Y e AR
ORI TR] . P35 2 IR B 5 R 0 55 S OR BB AR it 1Y AR A1 0 e A — 2

X # W R, AR, Mk BRI B

mESES: V213 XHERERD: A

Heat transfer characteristics of a rotating cavity with
axial throughflow of cooling air
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Abstract: Targeting the flow structure and heat transfer of the aero-engine compressor
rotating cavity, an isothermal rotating cavity with axial throughflow was investigated exper-
imentally. By comparing the changes of the local Nusselt number and average Nusselt num-
ber in different working conditions, the effects of various forces in a rotating system on the
flow structure and heat transfer were analyzed, and correlations of the Nusselt number and
non-dimensional parameters were obtained. The results showed that the flow structure and
heat transfer were mainly affected by the inertia force, centrifugal force and Coriolis force.
The rotating cavity can be divided into two zones: the inertial convection zone located in the

low radius cavity where the inertia force occupies the leading position and the rotational con-
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vection zone located in the high radius cavity where the Coriolis force occupies the leading po-

sition. The inertia force rises with the mainstream rate and the Coriolis force rises with the

angular speed. Heat transfer is enhanced with increase of the inertia force and coriolis force

respectively. These two forces’ effects on heat transfer suppress each other. With the coac-

tion of these two forces, heat transfer changes with various working conditions and radius.

The changes of average Nusselt number and local Nusselt number are consistent with the

variation of variables.
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inertia force
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