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Abstract

Heat pipes are the key technology to maximize ffieiency in a
heat transfer system. The preliminary study in gaper is to develop
and manufacture a medium temperature heat pipe.€ekperimental
study will be conducted to investigate the therpatformance of the
heat pipe when the operating temperatures are bat2@0-500°C. The
container and the wick are made of copper and tbkimg fluid is
Dowtherm-A and water. The length of the heat ppabout 300 mm.
Preliminary experimental results show that 1.90f gure water filling
ratio has the best thermal resistance of less €hatC/W, but lower
overall heat transfer capacity and temperaturedonte has its limits.
Filling 3 g and 4 g of Dowtherm-A fluid, it is incited that the high
heat transfer rate medium temperature heat pipehnsneat resistance
are lower than copper, suitable for solar concéintgahermal devices

application.
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(©) (gfcmg) () n () I
(Poise) (dyne/cm?)
*10—5
K
0 0.9999 0 1.783 0 75.64
3.98 1.0000 10 1.302 10 74.22
20 0.9982 20 1.002 20 72,75
50 0.9881 50 0.548 50 67.91
99 0.9591 100 0.281 100 58.85

% 3 DOWTHERM A ;&8 chs. ) 4% |4

Typical Properties of DOWTHERM A Fluid?

Compaosition: Diphenyl Oxide/Biphenyl Blend

Color: Clear to Light Yellow

40°C (104°F) 37.6 Dynes/cm
60°C (140°F) 35.7 Dynes/cm

Property S1 Units English Units
Freeze Point 12.0°C 53.6°F
Atmospheric Boiling Point 257.1°C 494 8°F
Flash Point' 113°C 236°F
Fire Point? 118°C 245°F
Autoignition Temperature? 599°C 1110°F
Density @ 25°C (75°F) 1056 kg/m? 66.0 Ib/ft?
Surface Tension in Air @

20°C (68°F) 40.1 Dynes/cm 40.1 Dynes/cm

37.6 Dynes/cm
35.7 Dynes/cm

Estimated Critical Temperature 497°C 927°F
Estimated Critical Pressure 31.34 bar 30.93 atm
Estimated Critical Volume 3.17 l/kg 0.0508 ft¥/Ib
Average Molecular Weight 166.0
Heat of Combustion 36,053 kd/kg 15,500 Btu/lb




# 4 DOWTHERM A4 fri% §8 45 14

Saturated Liquid Properties of
DOWTHERM A Fluid (Sl units)

Specific
Heat

kJ/kg K
15 0.00 5.00 1558 | 0.1395]| 1063.5
65 0.00 1.58 1.701 | 0.1315]| 1023.7
105 0.01 0.91 1.814 | 0.1251 990.7
155 0.06 0.56 1.954 | 0.1171 947.8
205 0.28 0.38 2.093 | 0.1091 902.5
255 0.97 0.27 2231 | 0.1011 854.0
305 2.60 0.20 2.373 | 0.0931 801.3
355 5.80 0.16 2.527 | 0.0851 742.3
405 | 11.32 0.12 2.725 | 0.0771 672.5
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