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ABSTRACT: Experimental study is carried out to investigate the heat transport capability
and thermal resistance of sinusoidal axially grooved heat pipe, comparing its performance to
trapezoidal axially grooved heat pipe. As a result from this work, the heat transport capability
of sinusoidal grooved heat pipe is lower than that of trapezoidal grooved heat pipe for the
same size of outer diameter. As the ratio of depth to width of sinusoidal groove heat pipe is
higher, the heat transport capability of heat pipe becomes higher. It is found that Aluminum-
ammonia heat pipes with sinusoidal and trapezoidal grooves have good thermal resistance,
below 0.1 C/W at evaporator section and below 0.05C/W at condenser section.
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Table 1 Specifications of heat pipes used in
this study

Description Detail specification |Remarks

Number of grooves 25
Cross section 14.71 mm X 14.71 mm| extruded

Pipe material aluminum, 6063-T6
Working fluid NHs, 99.9999%
Total length (L) 1422.4 mm
Length of evaporator 127 mm
Length of adiabatic 1168.4 mm
Length of condenser 127 mm
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Fig. 1 The shape of sinuscidal grooves used
in this work.
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Fig. 2 A shape of trapezoidal groove (TAG).

BHE ZE JEFHO|ZZAN, FE A2 T
ojZof] FRYtE AFHAMEZ ARSI o,
Table 16 Z7|E A3 Jeluiger 228 ¥
Aol ME EGEZY XY H¥S B7 9
&, AAARY aF B e F(w)H Hol
(kY9 ¥ A (h/w)E 1135 0733 24
% AL Fig. 19l Z+zk SNSD1, SNSD2& 3o
yetdiglch A0 QAR 2878 H4739
A5HRE Y8, WRe 278 A+ R F77
ojF8tE 715 R FAol FAY FAdE IF
vy S EFo|Zo WL Fig 29 YeERAAT
AJARY ¢ Aty aFre) o o4FH
FREE Table 291 wlmsts] A3 Gell Aok
H, ZF5FA FAF Wt W AIA
By O%8 ez dAY £4E et

Table 2 Measured groove dimensions

Description SNSD1 | SNSD2 TAG
Area of grooves|22.639 mm?|13.471 mm®|34.832 mm’
Wetted perimeter] 4703 mm | 2419 mm | 4977 mm
Width of groove] 1.30mm | 1.30mm | 0.73mm
Depth of groove| 147mm | 0.95mm | 1.54mm

Vapor diameter | 10.33 mm | 10.33 mm | 10.27 mm
Inner diameter { 13.27 mm | 1223 mm | 13.35mm
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Fig. 3 A schematic area of charged working
fluid on sinusoidal grooves.
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Table 3 Charging mass of working fluid of

heat pipes
Groove shape | #./k |Charging mass (m, )
1.00 215¢g
SNSD1 0.75 204¢g
0.50 179¢g
1.00 154 ¢g
SNSD2 0.75 146¢g
0.50 129¢
TAG 1.00 322¢g
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Fig. 5 Heat transport capacity for operating
temperature for sinusoidal groove heat

pipe of type SNSDI with A/w=113.
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Fig. 6 Heat transport capacity for operating
temperature for sinusoidal groove heat
pipe of type SNSD2 with 4/w=0.73.
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Fig. 7 Heat transport capacity for operating
temperature for trapezoidal groove heat

pipe of type TAG.
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Fig. 8 Thermal resistance for operating tem-

perature for sinusoidal groove heat pipe
of type SNSD1 with A/w=1.13.
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Fig. 10 Thermal resistance for operating tem-
perature for trapezoidal groove heat
pipe of type TAG.
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