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Abstract: Investigation of mechanisms in nucleate boiling under microgravity conditions is

essential for the development of the cooling systems handling a large amount of waste heat. A

transparent heating surface with multiple arrays of 88 thin film temperature sensors and

mini-heaters was developed for the clarification of boiling heat transfer mechanisms in
microgravity. To investigate gravity effects on the relation between local heat transfer coefficients
and behaviors of microlayer underneath attached bubbles, images of liquid-vapor behaviors and

corresponding data of local heat transfer were obtained simultaneously in microgravity pool
boiling experiments by ESA parabolic flight campaign. The present paper reports the analysis of

the experimental results.
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Table 1 Specifications of temperature sensors

and mini-heaters.

Temperature sensor | Mini-heater
Materials Ti/Pt Ti/Au
Size 1.3mmx 1.3mm |3 mm x 3 mm
Thickness 0.1 pm 0.04 um
Nominal
resistance 8002 3500

(rear side)
Mini-heaters

Fig. 1

(liquid side)
Temperature sensors

Structure of transparent heating surface.
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Table 2 Outline of parabolic flight campaign.
Number of parabolas in a flight/day | 31 times
Flight days 3 days
Gravity level 192g +0.03 g
Aircraft cabin pressure 0.08 MPa
Aircraft cabin temperature 18 - 25°C

Table 3 Experimental conditions for aircraft experiment.

Test liquid FC 72 (deaerated)

Pressure range in boiling | P=0.06 - 0.1 MPa

vessel

Heating mode Uniform surface temperature

T t ot t f
arge emperature O T,a,gg,: 50.0 - 85.0°C

heating surface

Liquid subcooling ATep=3.0-17.0K
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Fig. 2 Outline of experimental setup
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Fig. 3 Assessment of heat transfer coefficient distributions and liquid layer thickness
(Target=75.0°C, A Tgup=3.0 K, Tpue=38.0°C, P=0.0613 MPa).
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