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Experimental study on liquid metal cooling for LED light

MA Lu, LIU Jing" "

» MA Kun-quan, ZHOU Yi-xin

(Technical Institute of Physics and Chemistry,Chinese Academy of Sciences,Beijing 100190, China)

Abstract ; A novel liquid metal cooling method for LED light is proposed. A prototype system driven by an

electromagnetic pump is developed. According to the experiments, when the input power of LED light

reaches 25. 7 W,the liquid metal cooling system still maintains its base temperature at 33.1 ‘C,which

ensures the safe running of the LLED chip. The impact of the input power of the electromagnetic pump

and the surface size of the fin and fan on the heat dissipation performances of the system is further eval-

uated.

Key words: LED light; liquid metal; electromagnetic pump(EP) ; cooling

1 3 7§

LED JTJ&—Fh & IR , HALBEAE TR 5 fL 76 5E i [H] BR
AR SR S B LD AR 43 BRI T 7 A 3R B AN R T Ao 4R
Stk M. BT LED XTI R IERCRAURE R E] 10~20%0, H 80~
0% RIRER L W IARE, MiZFE LED Th% B 4R, &1 15
A PN 52518 T dE s LED W 5 092k g 7= A= ™ B s
Wy SIS A 2 Ak BB R BT, &%) LED Yy #E
P, EH KBRHFST, Christensen % A2 AR 00 T £&
FIRTE YA 5K T B T3 LED &5 g n] @, IR 38 L 76 B
SRXTIE T . ARIIE LED BEfS 4 4 TR, RO R A G 1 W;
X = B S TR LED, whZ5 %5 B 25 A 5 38 X IV 55 32 8
BT % . Kim FEBIRSE T & 22 LED i85k 45 s (BRI
FEREME AT T OREES 2 AR P R EBE ) A, Kovac 2604 [ 54
THFAPMTHLE SR B E LED B WA~ 205 W, 3
fe iy RR Y LED W3 & B0 T F 5 o B B i M FETEAIR Ty
KRR, At DI T PN S5IEXT LED it & kK @
FERNFATAYREI . ZRARREL0) SR 4 B 2R AR Lt R A
TEA R AR b AR SOEHR , LU/ R GEABE IRk 55
NI 25 R R R R D3 LED G A it e i AT 7

« Wk EHE:2008-12-11  {&1iT A #7:2009-04-24
x  BEETH:EZRHAREIL AR B H (50576103)

% » E-mail ; jliu@mail. ipc. ac. cn

k. B ZARBIXT LED &R B Ris dve SR T TR 54
H S HBCHRCR T L g ) Cu BGER 14 20 £, ShiFd S0 ik
ZHEA RO TIEXT LED S5 M E4T fif (L Ak 21, 25 S0 A 1 4%
PR IR K LED 85 & G I i B2 3% 43 A o 9l 1 210
BT ) R Tk SR AT AT AR T 5 U O e AR A T L S
SR LED AU B R

ARSCE WG A A 2 T TR S B LED AT #9155 RCHCER
AR GER B AL A B TCI2 3l 3 ) H 1 R 2 s <8
JE BRI A TN LED AT R 817 A ¥ 20 R S8 I 52 BLA 2L
MR

2 BEEBERANRZEIRE

WS4 RS R AT R T 2002 AF 1 YA Y Hoed 32
T HHANLS 2 Ma SRR A TR A Bk
PR IR SRS SRR AT .

Bl 1R TSGR B 2R G0 TAR I H b B 1
f— TS 15 e 20 LED KT 3R AR £ fish . 55 — i b B A
B . EEEARR RO A E . B 2 TR R A
SRR T R B R R R HOE L HA RT3 A A i
B, AREA (EP)4 $2 4 LK Sl 25 6 8 TR i 3h /i .



BOH B BSF.LED AT MBS SR e H IR U

1. Main cooler; 2. Auxiliary cooler;
3. Connecting tube; 4. EP;
5,6. Fin; 7. Fan; 8. LED; light
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Fig.1 Experimental principle for liquid

metal based heat dissipation system
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1. Main cooler; 2. Auxiliary cooler;

3. Connecting tube; 4. Electromagnetic pump;
5.6. Fin; 7. Fan; 8. LED light
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Fig.2 Prototype of liquid metal cooling system
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Fig.3 Base temperature in natural convection

and active cooling by liquid metal cooling system
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Fig. 4 Different cooling performances
in different input power of the EP
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Fig.5 Different cooling performances in different

surface size and running state of the fan
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Fig. 6 Different cooling performances

in three cooling methods
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