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Abstract: Investigation of mechanisms in nucleate boiling in microgravity is essential for the
development of high efficiency thermal management systems in space. 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 through the study of the
relation between local heat transfer coefficients and behaviors of liquid microlayer underneath
vapor bubbles. Pool boiling experiments in microgravity by ESA parabolic flight campaign were
conducted using the heating surface developed, where images of liquid-vapor behaviors and
corresponding data of local heat transfer were obtained simultaneously in microgravity. The
present paper reports the preliminary analysis of the experimental results.
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Fig.2 Diagram of experimental setup.
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Table 1

Tablel Specifications of temperature sensor and

mini-heater 3.
Temperature Mini-heater Fig.2
sensor 2
Materials Ti/Pt Ti/Au #1
Size 1.3mmx1.3mm |3 mm x3 mm

Thickness 0.1 um 0.04 um #2
Nominal 800 Q 350 Q
resistance Fig.3

120 mm 260 mm

0.0012-0.0013 K'*
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Rack#1

Rack#2

Fig.3 Components of Rack#1 and Rack#2.

2 CCD

Table 2

Table 2 Experimental conditions

Test liquid

FC 72

Pressure range in vessel

P =0.06 - 0.1 MPa

saturation temperature

Tsat = 41.0 -55.0°C

Liquid subcooling

ATap=3.0-17.0 K

Desired temperature

Tw=50.0 -85.0°C

4.ESA

Table 3

ESA A300

Table 3 Experimental cond

itions of parabolic flight

campaign
Number of parabolas in a | 31 times
flight/day
Flight days 3 days
Gravity level 1g,2g,%0.03 g
Aircraft cabin pressure 0.08 MPa
5.
1
3 23 (PF23)
Table 4 Fig.4
1 5
(@)(b)(c)
CCD
Fig.5 5 Fig.6
Table 4 Experimental conditions (PF23)
Pressure range in vessel P =0.082 MPa
Liquid subcooling ATgp =11.0K
Superheat ATe=26.0K
Desired temperature Tw=75.0°C
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Fig.4 Transition of local surface temperatures (PF23).
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Fig.6 Sensor arrangement.
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Fig.5 Liquid-vapor behaviors from back side of transparent heating surface (PF23).
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