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Abstract:

This study is a research on Dual Bore .heat pipe to investigate the ability of

heat transport ability, heat resistance and difference of heat transport ability according to

the type of heat pipes.

As the result of this research, we got several conclusions. Each
pipe of Dual Bore in one section has a similar heat transfer capability.

In the range

between —20°C and 60C the heat transfer capability is  double than single bore which was

analyzed by menas of GAP program.

Heat resistance is: below 0.05C/W at every point,

and it tells aluminum—ammonia heat pipes are proper for satellite: -
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Fig. 1 The sectin view of dual bore.

Table 1 Measurement result of the cross section

Description W47k Imeasured| unit
Inner Dia. DI 0.51 In
Vapor core Dia. Dv 0.40 In

Groove width W' 0.022 In
Wetted perimeter WP 0.157 In
Fin tip radius Rt 0.004 In
Groove area(each) Ag 0.05 In*

Number of groove Ng 25 EA
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Fig. 2 The schematic diagram of test set—up.
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Table 2 Property data for ammonia at 20°C.

¥ oo 713 |Property| %©9
Latent heat A 1337 kJ/kg
Surface tension o 0.0307 | N/m
Liquid kinematic -~ 2
viscosity Iy 3.56E-07| m*/sec
Vapor kinematic _ 2
viscosity by 6.01E-06, m“/sec
Vapor/Liquid
kinematic | ov/ul(uR)| 16.890

viscosity ratio
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Fig. 3 Heat transfer temperature of DBHP at
20C (DBL type).
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Fig. 4 Heat transfer temperature of DBHP at
20°C(DBT type).

Table 3 Tested heat transport capability.

Heat transport capability (QLmax, W—in)
S/N

—40T | =20C | =5 | 20T | 40T | 60T | 70T

Calculated | 9500 | 14567 | 17152 | 17739 | 17152 | 14097 | 9633

DBL 11760 | 15000 | 17640 | 17640 | 17640 | 14700 | 11760

DBT 11760 | 14500 | 17640 | 17630 | 17640 | 14700 | 11760
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Fig. 5 Comparison of Heat Transport
Capability of DBHP.
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Table 4 The test results of heat
resistance at eva. and cond.

SN Maximum thermal resistance('C/W)

-40°c [-20C[ -5 [ 20 [ 40C | 60T [ 70T

Evap.|0.0420.0330.0470.048| 0.04 | 0.0330.039
DBL~A

Cond.| 0.027 [0.028 | 0.03 | 0.029| 0.02 | 0.021 | 0.025

Evap. [ 0.042|0.034 | 0.044 | 0.041 | 0.034 | 0.025| 0.027
Cond.| 0.035(0.029| 0.03 | 0.024|0.027 | 0.03 | 0.025
Evap. | 0.033|0.036| 0.03 | 0.02 {0.0390.035]0.035
Cond. | 0.023]0.0270.018,0.017 { 0.026 | 0.027 | 0.021

DBL-B

DBT-A

Evap. | 0.045| 0.04 |0.049 |0.041|0.044|0.035|0.019
Cond. | 0.022 | 0.027|0.022 | 0.029 | 0.027 0.0220.019

DBT-B

Therrmal Resistance of DBL —‘

Resistance({T /W)

-40C -20C -5C 20C 40C 60C 70C
Termperature( G)

Fig. 6 Thermal resistance at eva. and
cond. (DBL type).
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Fig. 7 Thermal resistance at eva. and
cond.(DBT type).
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