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Table 3.1

Heat pipe working fluids

Medium

Melting point
("C)

Boiling point at
atmos. press.
(°C)

Useful range
(*C)

Helium
Nitrogen
Ammonia
Pentane
Acetone
Methanol
Flutec PP2!
Ethanaol
Heptane
Water
Toluene
Flutec PP9!
Thermex®
Mercury
Caesium
Potassium
Sodium
Lithium
Silver

=271
=210
—T78
—130
=95
—98
=50
—112
—00
0
-5
=70
12
-39
29

62

98
179
960

—261
—196
—33
28
37
fhd
T6
T8
D8
100
110
160
257
sl
670
774
802
1340
2212

—271 to —269
—203 to — 160
—60 to 100
—20to 120
0to 120

10 to 130

10 to 160

0 to 130

0 to 150

30 to 200

50 to 200

0o 225

150 to 350
250 to 630
450 to 900
300 to 1000
600 to 1200
1000 to 1800
1800 to 2300

Note: (The vseful operating temperature range is indicative only.) Full prop-
erties of most of the above are given in Appendix 1.
'ncluded for cases where electrical insulation is a requirement.

2 Also known as Dowtherm A, an eutectic mixture of diphenyl ether and

diphenyl.
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Screen wick Open channels Channels covered
with screen

Heat pipe
wall
Annulus behind screen Artery Corrugated screen

Fig. 2.13 A selection of wick sections.
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Channak and ocroan
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Figure 4.3.26: Capillary structures: axial grooves (left), screen
layers (right).
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™ THERMACORE
M HP-1HeatPipe

SINTERED COPPER PONDER

+ HIGH POWER DENSITIES WICK STRUCTURE

The HP-1's high performance sintered
¢ OPERATION IN ANY ORIENTATION wick structure permits the effective
operation of the heat pipe in any
orientation. See Fig. #2 for thermal
L 2 W|THSTANDS -65°C ENVIRONMENTS performance. This wick structure
assures the HP-1 will tolerate continual
freeze/thaw cycling found in many
commercial and military applications.

The HP-1 s a high performance heat pipe designed to handle Power vs Temperature
demanding applications. With a power density capacity of 200
50 W/cm?and the ability to operate against gravity, the HP-1 ’ e N
will provide effective cooling for electronic components 3 1%; " -
The HP-1 Heat Pipe is available in diameters of .250" s t o
(6.35), .375" (9.52), .500" (12.7) and .625" (15.88). It is 3 L =
available in lengths from 3" (76) through 18" (457).The HP- 8 L7’
1 heat pipe is manufactured with a copper envelope, copper ' T ]
sintered wick structure and water as the working fluid. The e e
HP-1's nominal operating temperature is 40° to 180° C. % 25 50 75 700 125 150 200 250
Temperature Degrees C
12°Long / 3" Evap. & Cond.
Horizontal Operstion @ 100°C
Delta-T vs Power Power vs Angle
14 200
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Fig. 7.20 A heat pipe heat exchanger with spray bars (visible on the RHS). These are used
on the exhaust side for indirect evaporative cooling, in addition to sensible heat transfer
(Courtesy Deschamps Technologies).
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Figure 4.3.28: Heat pipes connect the north and south sides of
the German television satellite TV-Sat [4.3.17].
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Fig. 6.43 Electric motors employing rotating heat pipes (Courtesy Furukawa Electric Co.
Ltd, Tokyo).



Heat pipes located
around rotor periphery

Fig. 6.44 Location of heat pipes outside rotor centreline.
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