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Study on Temperature Controllable Oscillating Heat Pipe
Yoshiro Miyazaki, Hiroyuki Ogawa, Naoko Iwata and Fuyuko Fukuyosi

Spacecraft for future scientific missions demand evolutional thermal control technologies with small
resources of power and weight. An accurate temperature control technology of light weight is
especially important. We proposed VC-OHP (Variable Conductance Oscillating Heat Pipe) as a
candidate for such a requirement. VC-OHP is a new concept of a temperature control device, which
consists of an oscillating heat pipe and a reservoir. The thermal conductance of the heat pipe can be
varied with assist of the reservoir and the heating section temperature can be controlled. This paper

describes the analytical study on temperature control mechanism of VC-OHP.
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Fig. 1 Analytical model of fixed conductance heat pipe
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Fig. 2 Analytical model of variable conductance heat pipe

TEEN IR L BRI DB A o Z 7 B AR EALT D A =X b % Fig. 31T, BVART 2N/
SWeLE— AL TOREDOET E L BIZAKEMELS 2D VP =" OAEEIEA & — 3o
TIWZHAT D, ZOWBZEHAMICES N, BAFORTILORIER/NEL 2D TORR, F5)
72 BERE AR NI R NI Y . Bha 27 2 o 2R /ha b, ZOHZIFTK T v v 7 (Liquid
Blockage) & FRIXN 5, BB L WITHE AN b — b XA TOWMAF 2L Y F— I2BB L, E5)
W7 BERE AR BB RN I LB = o 7 o 2R RE e D,

ee——— L I

Fig. 3 Effect of liquid blockage
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Fig. 4 Two types of flow pattern of OHP
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Fig. 5 Effective heat transfer area in the case of oscillatory flow
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Fig. 6 Schematic diagram of VC-OHP operation
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Fig. 7 Experimental results of VC-OHP (Atmospheric environment)
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Fig. 8 Experimental results of VC—-OHP (Thermal vacuum test)
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Fig. 9 Thermal conductance of VC-OHP
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