20144F:8 /1 (T S A N Aug. 2014

#3654 8 JOURNAL OF PROPULSION TECHNOLOGY Vol.35 No.8

SRER %ﬁ%ﬁ
(VLHEMA S RGEE RS, MAEMERE IR S 2B, 1195 fat 210016)

wm = fmﬁﬁﬁwﬁﬁ%ﬁﬁ%&ﬂTxﬁéﬁﬁxﬁﬁ%% T B A he AT BALAS AT
R B kbbb BARZIR 0 AL, AR T sedbdh A B AT BRI AR A G HraliE, SIRSEREA
%:ﬁ%ﬁ%%ﬁ%ﬁ%ﬁ%ﬂﬁ,ﬁmﬁﬁgﬁi%#k%ﬂwﬁ-m%ﬁ%%ﬁﬁ&ﬁﬁ%%ﬂ
270°8F SPR M R AR B, IR, AR dhdh S BT R A JE A 004 180°RT, xR R BRAK, F
FEARK; RS RBEA R B A RAITIRIR A R BARE 55 A5 AT T EMRGTR AL EL T EMRY

:J;fﬁj] XT//!LAWQIJ -7 Vﬁ 0% ; 5‘]
KEWR: TREKR; HRBRKRE; FRA; FH0; AR
FES%ES: V2313 XEFRERD: A TEHE: 1001-4055 (2014) 08-1063-07

DOI: 10.13675/j. enki. tjjs. 2014. 08. 008

Effects of Rotation Axis Angle on Heat Transfer in Limited
Lamilloy in Rotating State

BAI Guo—qiang, CHANG Hai-ping

(Jiangsu Province Key Laboratory of Aerospace Systems, College of Energy and Power Engineering, Nanjing
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Abstract: The effects of the rotation angle on heat transfer in limited lamilloy in rotating state was re-
searched by numerial simulation. The relation between lamilloy heat transfer and rotation angle was acquired by
changing rotation axis angle. Results show that heat convection coefficients put up similar characteristic with dif-
ferent rotation axis angles. The heat transfer coefficient is the highest and the buoyancy force is the smallest when
the rotation axis angles are 90°and 270°, respectively. The heat transfer coefficient is the lowest and the buoyan-
cy is the highest when the rotation angles are 0°and 180°, respectively. The difference between maximum and
minimum heat transfer coefficient is about 55%. The effect of coriolis force paralleling to the lamilloy on air is
more remarkable than that of coriolis force perpendicular to the lamilloy.

Key words: Limited lamilloy; Heat transfer coefficient; Coriolis force; Buoyancy force; Rotation axis

angle

12 PR o N T Bl T R /NN € )L S A S AN 22
ol 5 308 TE T R AR B AS AN AR TR o XIS T ARG T

UL 2= 2 Bl AL AN Wy e Je SR X I8 e i A T L5850 S AR [ JE e iy B T ) BE TG 8 K 1) 52 ) LA
Ve ENROR o FERERE M b AR T2 B R L ATA] o B Y AR 2 3 X AT R ST . Parsons '
RFFC ) B AT AR WP T T B A T I3 3 23 A R4 F5E T T e 1 0] i P 3 3 s g 0 A0 18 T ) ) e R

T

* WFRHHER: 2013-06-14; fEITHHA: 2013-10-20,
EEE: MEM (1984—), B, Mo, WrSisosins &L iR H4H AR . E-mail: sxbgqsxbgq@163.com



1064 et

20144

B, VA TER M BN 90°7E 1k 2] 45°HF, i 7 ) At g
F1 e A AE S I REAK . Johnson A N e % ) i 2>
i JE R R W ) 2T e A R B 25 BE 4 D
Todd"* A} 76 T & Lt AR=4 By 55 45 i@ b, B=
135°09 T8 b B=90°1 T e 44 BE J1 3% . Liou T M
YIS WE ST T W GE 98 & H AR=1:2, ie 5% fa B=0° FlI
B=45° 1y [l i % Y 8 3 . N R iE S EL Ro<0.5
N, B=45° 1y Nu [t B=0° ) Nu K ,4 Ro=1 i},
B=0°Hy Nu tt B=45° ) Nu K. Luai Al-Hadhrami"’,
Mohammad Al—Qahtani[()]ﬁtE{ﬁﬁﬁ% T AR=1:1, B=90°
T 135° 1% J5E 5 i 1y 1 3 3 B 7Y, OGN ok Nu A B=90°
F| B=135° [#Aik . Guoguang Su'" BUE L AF 5T T 98
B AR= 1:1,1:2,1:4, B=90° 1Y Jig # Wi i i A5 A
HAA T AR BRI e 55 % Nu B2 A K . 2R H)
T A il e 2 X A R A — K B A
Ve SR A /D ¥ FDRR R AR Ok sz B A
S FEJRR S T AR K F 1. Michael Huh'' 2R H
R )7 B WF5E T AR=2:1, B=90° FIl B=135° [ jiE
B IE . WFFT R, B=135° Al LAy /N 18 K S i A
W 3 T 2 18] B Nu 22 5 . BASHA M85 (f B 400 BF 5¢
T B=120° ,AR=10:1 I Jie % 38 i 1) e K5 0 o WF5E
¢ B BF IC 7 25 oo 72 e T A OUT 1 TRLEE B EE L A B=90°
) B=120° , 38 8 1) $ P AE 7 & W7 BEAIC, (02 B AR 1Y
R e o B R A B=90° F1 B=180° ,
Ro=0~0.003532 , AR=10:1 iy £ fL vh i 32 PR )2 B A
RUEAT TR ARG, W 580\ O B 2 T 2 50 14 i, xof
AR A REOE W EAR . T AR A S 3R A R
WA A WA M | 3 2 AR S B T R A AN T
5 H Bz 5 ) B B G S OHAT AR TR T ek AR 1 4R
JE 2, AT X J2 B 4 B RE T 77 A b 3 B e . T LA
T 58N [) e % 1 BT 52 BRJZ M 1) e PRRe v LA R 8
HEEME X,

H A, [ P4 32 22 5 A T 50 % 8 3 7 58 2 Ry
115 ) BIF 5% B BRI (%) T A XoF o o 38 B B L X R
[Fi) i1 B A2 BR oot 90 2 Al 5 ) e R P E 5T 3R
Do R SCR B B ALY T i, 38 S I AR E B A R
JEE B4 5 T, S 30X T A Bl R AT A BE T B

2 AR RAEEIEE

PRGN 1S o ARG i gk e A
Ja U ) ) AN B o JE AR T 10ke/min, JiE
AR 0.5m o AR SO R AE I FE AT T2 R A S T

i@ 2 6y 30 32 4 1) o il XE 1 CRIDEE 11 56 90 O 1l 5 e e
75 6] AR 5 ) B £R B R B= 00, Jié sl 1 1 T2 B i
JiE 2% o T B35 4 1] 2 il 60005 1) 0 f B S B=90°, I H
HESmEAERZIL d, /d=1, 8 85 i 5L
HAEZIW z/d=1,ZRERKE S ERZ I
1/d=10 , i & 9 @& b AR=wlz=15 . A 3¢ 0 JH Rl
CFD 3k FLUENT6.3 X Jié % i R 22 R )2 4 1 9 ) 46
AT BT WAREE O OR R O REARCR
FH ARG B A5 vh 2 R B AR S 5 S A
B A o o A A ik 1) 3R 1S 5 R A T R
AT A AR L I SRR . BT E
R TR T S e T DL B AT Mk
R p=p [l —y(T-T,)]=p,(1-YAT) ., y & HI % K
MK ZE, AT=T-T, WA S IRESSHIRE
R 2

Baffle pla\le
-
.......... Target ,
"% Outlet ; pldi\'
ko
4y 6}@[ Y 'k Impact
X Heated 4 Z5.. plate
—.. ------------------- Surface/ |
7 g 2
—_— 5 —
B=0° B=90°

Fig. 1 Rotation limited lamilloy model
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Fig. 2 Limited lamilloy grids
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Fig. 4 Verification model for turbulence model
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Fig. 5 Experimental and computational results comparison
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Fig. 6 Effects of centrifugal force, coriolis force and
buoyancy force
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Fig. 8 Velocity and temperature of air with
y/d=5 and x/d=7.5
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Fig. 9 Effects of temperature ratio and rotation axis angle
on heat transfer coefficient (rotation speed 10kr/min)
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Fig. 10 Effects of temperature ratio and rotation axis angle
on heat transfer coefficient (rotation speed 5kr/min)
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