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Abstract Experimental research and numerical simulation are conducted in this paper to investigate
the influence of inclined angle on the thermal performance of heatpipe-type heat sink used for

It is found from the results that the
The heat dissipation of the heat sink

firstly deteriorates with increasing inclined angle, reaches its worst value around 30°, and then

LED lamp cooling by natural convection in infinite space.
inclined angle affects thermal performance significantly.

increases. In the same inclined angle condition, the radiation heat transfer increases progressively

with power input. However, the ratio of radiation heat transfer over the total power input is below 7%.
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Fig. 2 Schematic diagram of experimental system

Al 3 R I 1 e s R BEAE 7 ORI A%
AE TR AR 2. NEFATUE, &
MR SR AT, BORASRHE R HRELME
FEHUBE RS R B g K TSI, ERIETHEA L
k. FEINRDI AR T A AR B & T, #E
RBRANRFRER 4~6°C WEFH, THE=ER
BEREE (5URH B B KR R E AR, HEp st
AR 30° EAE, HAGSIRE AR EEEE &
KiE, WETE B RE.

(&l 4 ATER FO AR A A BT | AR N h & e
HORAR A F A BB . NEP AT LA
AR REREESE IR BT REME
MR BE . BUAESIRE MR MR AR S, &K
WETE 7°C £f, FHBREH AL SEEE WA A
BERUAIRR SRR TR, RS A B S MU
FohaRE LR E S MRS R T AR, X
W T RX P B R AT B RK, W AR
YRR, [t i W] LA H X A T L R B 4
WA S], RMETE 8°C A4 . WL EHsMfT
ORI AR, {5 A B R Th R i A R R
HIHIRYERE A BRI, (R AR KSR
HERIEA.,

AL

0F
651
g 60:
-'j:%( 55 - _
fﬁ 50p :?4_5: 1
® 45T s ]
= of sl
35k ——90° |
¥
50 100 150 200 250

Jn#ahE /W
B 3 R B R EEAREE A E TRMASRA L

Fig. 3 Tmax vs. power input in different inclined angles
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Fig. 4 Temperature distributions on heat sink in
different inclined angles
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Fig. 5 Comparison between numerical and
experimental results
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Fig. 6 Radiation heat transfer and its ratio vs. power input

62030 60 80 100
FH I (°)
B 7 AR A E TR R E S bt

Fig. 7 Tmax on base bottom and radiation heat
transfer vs. inclined angles

re I B TR 7y 5 e B AR RE 1T A BE W AR AL AT
BEHE. B 7 AT LA R, AR 30° A
HE, R R IREXSRAE, B
MR RE, XGRS ERERMYE. FT,
TERRFE R R R AET, B HARTER R st
AERELIFAR, BRREN 1 W £f.

4 7% ®

A SCR I SE 5 A AR T ST 7 R B R
I HARXFARAET, Boar R A B H R
AERYSEM, 13 LT 4he.

(1) MR N, BRI AR R TR A
BRI BACFARL, TEBRAE N 30° LA
Hp R 2.

(2) EERBTITF, BRI Y B i R A
MU AN Rt 0% T 1 FE 53 A7 B 4 SIS IR A
BRMER, TERRIEAARET, SRSHRE
PISHERCE.

(3) BE I F i BRI T B iR B 5 L R
LRV, TR AET, S b
PR R B CRIERE R, (HEEM RS B
HRREL R LI/, 1 TRLL T

& £ XM

[1] Hewlett-Packard, Co. Benefits of Lumileds Solid State
Lighting Solutions vs. Conventional Lighting. Applica-
tion Note, 1998, 1149(6): 1-4

(2] EEHE, BE FROEIDEE - A6 LED HREHER.
J G5B EAR, 2003, 1(5): 33-34
LEI Yu-Tang, L1 Hui. Future Lighting Source-White LED
Technology and Development. Optics & Optoelectronic
Technology, 2003, 1(5): 33-34

[3] Gray Dd, Giorgin A. The Validity of the Boussinesq Ap-
proximation for Liquids and Gases. International Journal
of Heat Mass Transfer, 1976, 19: 545-551

[4) BI3CE. BUEERE BT R FRSE R AL
2001
TAO Wen-Quan.
Xi'an: Xi’an Jiaotong University Press, 2001

[5] Hptthés, Mk (R EIR. 8 FHEE LA,
2006
YANG Shi-Ming, TAO Wen-Quan. Heat Transfer. 4th
ed. Beijing: High Education Press, 2006

(6] BSC4e, A9, 407 LK IR Py TR S S A IER 1 T A B3
HHE. W E KR, 1985, 19(3): 65-76
TAO Wen-Quan, LI Wu.
Heat Conduction Problems involving Radiation Exchange

Numerical Heat Transfer. 279 ed.

A Numerical Scheme for

within Solution Domains. Journal of Xi’an Jiaotong Uni-
versity, 1985, 19(3): 65-76

[7] ZHAO Cy, TAO Wq. Natural Convections in Conjugated
Single and Double Enclosures. Heat and Mass Transfer,
1995, 30(3): 175-182



