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Abstract: A vapor chamber is a two-phase heat transfer components with a function of spreading and
transferring uniformly heat capacity so that it is ideal for use in non-uniform heating conditions. This article
mainly researches in vapor chamber application on non-uniform heating electronic components, such as
CPU, GPU, and LED, with its ability to spread and heat transfer. Firstly, the calculation program developed
in this paper named as VCEK_ML V1 and BaseResistance ML employ to estimating the ability for spread-
ing and transferring heat amount of vapor chamber. Then the Windows software VCTM V1.0 with the
thermal-performance experiment analyzes the thermal phenomena of the Vapor Chamber module in the
thermo physical conditions of non-uniform heat source, and finally, a thermal imager can be employed and
proved the heat spreading capability of vapor chamber through the temperature distributions. The results
showed that, a vapor chamber module can effectively improve the thermo physical conditions of non-uni-
form heat distribution phenomenon, which is better than pure copper and pure aluminum plates.
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Figure 1. Operating Principle of vapor chamber
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Figure 2. Diagram of non-uniform heat soruce
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Figure 3. (a) VCEK_ML V1
[& 3. () VCEK_ML V1

(b) BaseResistance ML
(b) BaseResistance ML

Table 1. Unifor m-temper ature performance of based plate
= 1. BFAERAE

Distance From Central (mm) —40 -20 0 +20 +40
. upper 6.8 6.9 7.1 6.8 6.7
Vapor Chamber(‘C)
lower 6.8 6.9 7.2 6.9 6.7
1 Watt
5 upper 8.2 8.4 8.7 8.4 8.3
Cooper(C)
lower 8.3 8.5 9 8.4 8.3
upper 17.5 17.8 19 17.6 17.5
Vapor Chamber(‘C)
lower 17.7 17.9 20 17.8 17.6
3 Watt
. upper 21.2 21.4 22.3 214 21.0
Cooper(C)
lower 21.2 214 23.8 21.6 21.2
upper 26.3 26.7 27.8 26.6 26.3
Vapor Chamber(C)
lower 26.6 27 30.8 26.9 26.5
5 Watt
upper 31.9 324 34.1 3255 31.9
Cooper(C)
lower 32.1 32.1 35.8 32.9 322

S

@ < s ZW M —®
% @ vE;RC,M‘ﬁT' —©
£ W TR, —®

b

1-1EATHE 2~ 4R 3~ Mok B

4~ BT 5~ MR X 6 ~ 2k FE 435 51 [

T~ CWHRBIEH 8~ DCAMEH 9 ~ LED#% # 3R S 2 AR
10 ~ AR 3t

Figure 4. Experimental equipments
4. ZHRRUHFRER
TE 92 SIRERIKE TR RS H S Ny W RLL L,
S TR HSE. PIRIREATIZHEIY 1 Watt, U5 5%
PENFRERIRIE 35°C,  HARRR A i #AE (R DL o
AR 2 (4) 1 B A% G A 7 2R A BE AH O 3
W, FH VB6.0 KITEFFE 5 8AF, BEPAFT LA

Copyright © 2011 Hanspub

P B 5 R AL T R S AR R ) AR St
VCEK ML V1 % BaseResistance ML, 1] 3 ffi7x.
(6 2 (k) 2T ot e,
ox\_ ox) oyl oy ) oz\' oz 7ot
“)

Horb xyz N=RNEMMIR kOB e B R
B, TN, ¢ NEFE. H, NSRRI S
LG p REEL ¢, A R
2.3. M EESCIN

A SEBG AT FH Z AU R Ny D2 FBH, Tl B fH AT
T Re B E B AR, I HL AT TR WA
18, FIT R FENE. RAHS . SRR S
ARG T2 T B A5 5 0 5258 B 75 2211
i AR, FEERE ) s RS D9 6 200°C 2 1E 350

APP



24

1000

FRE | AR T AR S B %

1000

900 —

800 —

700

600 —

= =
= £
= = s
= =
;-:' K3 95 ; Above CUJ' gvs. K (2.0mmyC)
R4 g gws. K{3.82mm 400 — ;S —mmmm +—F— 40x40VC
L +—+—+40xoNC L ¥ oo 50 % 50 YC
m [ 50 50 WC e | T 50 % 60 VC
. |B8= SIS EOS L O—G6—O 70X T0VC
200 O—S—0) 70x 70 VC - A A A S0 % 80 VO
A—A—Aggxggxg B —— w0xeVC
L o % L
——f— 100x 100 VC
100 — J—h—i 100x 100 VC 100 —
0 | 1 ‘ | | 1 | 1 0 1 ‘ | 1 | 1 | ‘
i 20 40 &0 80 100 0 20 40 a0 80 100 120
d jn( Watt /cm2) q in{ Watt / cm2)
(a) Thickness of 3.85 mm (b) Thickness of 3.00 mm
(a) JEREN 3.85 mm (b) /9 3.00 mm
Figure5. Effective thermal conductivity of vapor chamber
5. RINBEMNWFHALSRY
0.7—1 0.7
i A A A
0.6 Power vs. R, 0.6 A
® ©® ©® Cooper plate ’ A
i A A A Aluminum plate Power vs. R,
g ¢ & @& Vapor Chamber E ® Cooper plate
~ = Aluminum plate
3 0.5+ * A
& 05 g 0.5 € Vapor Chamber
¢ &
_ ¢ .
* *
040 [ o o ¢ [ 0.4 ° ® ® ® o
¢ *
0.3 T T T T T T T T T ] 0.3 I T T T T T T T T T ]
1 2 3 4 5 6 1 2 &) 4 5 6
Power (watt) Power (watt)

(a) FULHMEME Ryr
(a) Theoretical Ry, 1

(b) SEEGHBHAE Ryg
(b) Experimental Ry g
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