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Introduction
Understanding of boiling under different gravity conditions and with
various heaters sizes is important for design of space-based hardware.
7.0 mm and 2.7 mm microheater arrays were used to
vary the heater size from 0.27 mm to 7.0 mm.
Variable gravity experiments (0-1.8g) were performed
during ESA’S 48th and 52nd Parabolic Flight Campaign.

Effect of Fluid
Pentane, P=1.0 atm, a/g=1.0:
Lh/Lc>2.3

Variable Gravity and Heater Size
FC-72, P=1.0 atm:
Heater size (Lh) as well as the acceleration (a/g) was varied.

• Buoyancy dominated boiling

Lh/Lc<2.3

• Surface tension dominated
boiling

Capillary length mimics the
variation in departure diameter.

Effect of Pressure
FC-72, P=1.86 atm, a/g=1.0:
Lh/Lc>2.1

• Buoyancy dominated boiling
• q” is heater size independent

Heater Size Effect
FC-72, P=1.0 atm, a/g=1.0:
Lh>2.1 mm

• Boiling is buoyancy dominated
• q” is heater size independent
• Bubble departure frequency
not affected by heater size

Lh/Lc<2.1

 Surface tension dominated
boiling
 CHF is reduced significantly

Capillary length mimics the
variation in departure diameter.

Lh<2.1 mm

• Boiling is surface tension
dominated
• q” is heater size dependent
• Rarely departing or non-departing
bubbles similar to microgravity

Variable Gravity Results
FC-72, P= 1.0 atm, Lh=7.0 mm:
 a/g>0.1
 Bubble departure
 Departure frequency increases with gravity
 Heat transfer by bubble growth, departure and rewetting

 a/g<0.1
 Non-departing bubble
 Heat transfer by conduction, evaporation at the bubble base,
condensation at bubble top for subcooled fluids, and thermocapillary
convection

Conclusions
Boiling with small heaters and/or under low gravity is surface tension
dominated
 Heat flux is heater size dependent

Boiling with large heaters and/or under high gravity is buoyancy
dominated
 Heat flux is heater size independent

Further experiments with 2.7 mm microheater identify 1.62 mm as the
threshold heater length.

 Transition between surface tension and buoyancy dominated boiling
occurs at Lh/Lc=2.1.

Capillary length is a good parameter for scaling length:
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