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Abstract: Boiling heat transfer is one of promising means to be applied for the thermal

management systems handling a large amount of heat in space. However, gravity effects on the
two-phase flow phenomena and corresponding heat transfer characteristics have not been clarified
in detail. Experiments on flow boiling heat transfer onboard “KIBO” in International Space Station

are proposed to clarify the flow boiling heat transfer phenomena under microgravity conditions.

Ground tests by using a Ground Model (GM) are conducted to verify the performance of heated

test sections.
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Table 1 Experimental conditions for ISS
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Simulated JEM
cooling system
i18
i =
L -% 1. Pump
@ a: for high velocity
— = b: for low velocity
5 R 2. Strainer
i 3. Turbine flowmeter
4. Preheater
5. Mixer
- 6. Transparent heated tube
I 7. Metal heated tube
8. Transparent resin tube
9. Condenser
10. Buffer tank

11. Accumulator
12. Relief valve
13. Chiller

Fig.1 Structure of Ground Model (GM).
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Fig.3 Structure of 1 segment of Transparent heated tube.

Table 2 Experimental conditions for GM

Test fluid FC72(deaerated)

Tube inner diameter  d;=4 mm

Mass velocity G =30 - 600 kg/m%s

Inlet condition ATgpin=0- 10K, x;n=0-0.9
Heat flux q=1-100 kw/m?

Cooling water Tin=17 °C, V=45 L/h

Test fluid FC72(deaerated)
Tube inner diameter di=4 mm

Mass velocity G = 150, 300 kg/m®s
Inlet condition Xin=0-0.7

Heat flux q =6 - 25 kW/m?

Cooling water Tin=17°C,V=45L/h
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Fig.4 Heat transfer coefficient versus vapor quality
at G = 300 kg/m’s (Metal heated tube)
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Fig.5 Heat transfer coefficient versus vapor quality
at G = 150, 300 kg/m’s (Transparent heated tube)
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Fig.6 Stratified flow
(x:» = 0.08, G = 150 kg/m’s, ¢ = 10.0kW/m?)

Fig.7 Annular flow
(xin = 0.30, G = 300 kg/m’s, ¢ = 25.0kW/m?)

Fig.8 Annular flow with partial dryout
(xin = 0.60, G = 150 kg/m’s, ¢ = 15.0kW/m?)
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