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(i) Inner structure (ii) Coolant circulation

Fig.  FGHP(Fine Grid Heat Pipe) heat pipe heat spreader.
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Vapor chamber group

Author

Vapor chamber type
Dimension

Heat input
[W]

Thermal characteristics
(Thermal resistance or effective thermal conductivity. 

The best case in the respective research.)

Spreader Heat source

RatioCasing
material

Working
fluid

Wick material Size
Area

[mm2]
Size

Area
[mm2]

This work
Copper Water

Copper plates manufactured by etching 
technique

50x50x2.0 2500 5x5 25 0.01 49.7 0.080 KW-1

S. W. Kang et al.(2004) Copper Methanol
Copper plate manufactured by etching 
technique

31x31x2.7 961 13.97x13.97 195 0.20 45 1.09 KW-1, Fig. 8, groove 82 %

Jeun San Go (2005) Aluminum Acetone
Stainless steel manufactured by etching 
technique

83.1x69.1x3.5 5742 12x12 600 0.10 140 0.236 KW-1 (evaporator), Fig. 6(b)

Yasushi Koito et al. 
(2006)

Copper Water
Sintered copper powder
(porosity: 40%)

76.2x88.9 6774 24.5x24.5 600 0.089 144
The effective thermal conductivity in
the liquid-wick region, keff, is 8.32 Wm-1K-1.

Yasushi Koito et al. 
(2006)

Copper Water
Sinter made of copper powders
(porosity: 40 %)

76.2x88.9x4.6 6774
12.2x12.2 149 0.022

24 - 220 0.12 KW-1, Fig. 1017.3x17.3 299 0.044
24.5x24.5 600 0.089

X.L. Xie (2008) Copper Water Parallel plate 42x35 1470 - - - 50 - 420 0.118 KW-1 (heat sink total), Fig. 7

Yen-Shu Chen et al. 
(2009)

Copper Ethanol
Sintered copper powders has a thickness of 
0.5 mm and a porosity of 0.36

86x71x5 6106

10x10 100 0.016

30 - 60

Rvc [KW-1] 0.0357 (aspect ratio 0.512)
Orthotropic approach
ks [Wm-1K-1] 48.74
kl [Wm-1K-1] 2316.1, Table 1

20x20 400 0.066

40x40 1600 0.26

Hung-Yi Li et al. (2010) Copper Water Mesh 87.6x92x4 8059 - - - 30 0.143 KW-1, Fig. 6

Jung-Chang Wang et al. 
(2010)

Copper Water
Porosity of the capillary structure in the 
interior of cavity is under 0.5

90x90x3 8100 90x71 6390 0.79 60 - 180 965 Wm-1K-1, at 55 CFM, Conclusion

Shwin-Chung Wong 
(2010)

Copper Water

200 mesh x 1 or 2 with 
100 mesh with parallel channel of 1.0 mm 
(W1.0), 1.6 mm (W1.6), 2.0 mm (W2.0) 
width, triangle cross section

100x80x1.0-1.5 8000

11x11 121 0.015

17 -365 0.0429 KW-1, Fig. 8
21x21 441 0.055

Shwin-Chung Wong 
(2011)

Copper Water, methanol, acetone
Bottom: 200 mesh,
top: 100 mesh with parallel channel of 1.0 
mm width, triangle cross section

100x80x1.0-1.5 8000

11x11 121 0.015

17 -365 0.027 KW-1 (Water, 9.61 cm3), Fig. 8a21x21 441 0.055

31x31 961 0.12

Xiaoling Yu et al. (2011) Copper Water Sintered copper powder Φ50 1963 12.4x12.4 154 0.078 200 0.173 KW-1, Table 2

Qingjun Cai et al. (2012) Silicon
Water,
ethanol

Silicon 38x38x3 1444 30x4 120 0.08 4.5-10
0.110 K/W, Table 2, Sample D
(Obtained from 1D heat transfer experiment)

Justin A. Weibel et al. 
(2012)

Copper Water CNT, partially opened plate 25.4x25.4 645 5x5 25 0.039 6 - 140 0.223 KW-1, G:0 (Grid pattern), Fig. 5a

Justin A. Weibel et al. 
(2013)

Copper Water
Integrates conventional copper screen mesh 
and carbon nanotubes

25.4x25.4x1, 
substrate

645 5x5 25 0.039 5 - 138 0.25 KW-1, Fig 7
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 This work (FGHP spreader, Lhs=5.0)
 Go et al. (2005) (Lhs=12.0)
 Koito et al. (2006) (Lhs=12.2 to 24.5)
 Wong et al. (2010) (W=1.6, m=5.0g, Lhs=21.0)
 Wong et al. (2010) (W=1.6, m=4.3g, Lhs=21.0)
 Wong et al. (2010) (W=1.0, m=3.75g, Lhs=21.0)
 Wong et al. (2010) (W=1.0, m=3.4g, Lhs=21.0)
 Wong et al. (2010) (W=1.0, m=3.75g, Lhs=21.0)
 Wong et al. (2010) (W=1.0, m=3.85g, Lhs=11.0)
 Wong et al. (2010) (W=1.0, m=3.4g, Lhs=11.0)

 Wong et al. (2010) (ThermaBaseTM)
 Wong et al. (2011) (Lhs=31.0)
 Yu et al. (2011) (Lhs=12.4)
 Weibel et al. (2012) (Lhs=5.0)
 Weibel et al. (2013) (Lhs=5.0)1/
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FGHP®®
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800WW

Cannon (EOS-Kiss X5)

Vapor chamber grouppo
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800W

77.2 m

75.4 m

Cannon (EOS-Kiss X5)

FGHPHP 577570WW

EOS-Kiss X5)5)
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*1, 2, 3, 4
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