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Study of Pool Boiling of Dielectric Fluid FC-72 with
dissolved gas Between Narrow Rectangular Space

Student : Chih-Min Huang Advisor : Ding-Chong Lu
Institute of Mechanical Engineering

National Chaio Tung University

ABSTRACT

The goal of this thesis is to study the characteristics of pool boiling of dielectric
Fluid FC-72 with dissolved gas in a narrow rectangular space under one atmosphere.
The narrow rectangular space consists of a heated surface made of a smooth copper
plate with 10mmx10mm area and a parallel acrylic plate with two confined side edges.
The gap spacing S between the heated surface and the parallel acrylic plate are
S=3mm ~ S=2mm ~ S=1mm and"S=0.5mm. The dissolve gas is pure air which is made
up of nitrogen and oxygen. The dissolve rates Cg are 0 and 0.0029. The onset of
boiling, nucleate heat transfer and-critical heat transfer flux at different S and Cg were
studied. The results showed the gap spacing laced great influence on critical heat
transfer flux. Which could be increased with gap size increasing matter the air
dissolved in FC-72 or not. The heat transfer coefficients of the case with Cg=0.0029
were much higher than those of the case with Cg=0, and the critical heat transfer flux

would be increased as well.
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%02-1 AR FCT2 fm * F BT 2 A A E27]

Properties FC-72
Average Molecular Weight 340 kg / kgmole
Critical temperature > Ty 178°C
Saturation temperture > Tgy 56.6C
Density of liquid * o 1600 kg / m’
Density of vapor > 0. 13.39 kg / m’
Heat of vaporization ::hg, 94790 J / kg
Thermal conductivity of liquid » K 0.0538 W/m~+k
Specific heat of liquid » Cp 1102 J/kg

Thermal diffusivity of liquid »/ ¢f;

3.064 x10°m’/ s

Kinematic viscosity of liquid * v,

2.729 x10" m’/s

Prandtl number of liquid > Pr 8.900
Coefficient of thermal expansion of liquid » /5 -0.001639K™!
Surface tension of liquid > o 0.008348 N/m
Dielectric constant > 25°C ( 1KHz) 1.76
Dielectric Strength » KV (2.54mm gap ) 42
Solubility of Air 48
( ml gas/100ml liquid )
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Run Tbulk Tsubagas Pv=Psat(Tbulk) Pt Pg Cg
(C) (0O) (kPa) (kPa) | (kPa) | (moles/mole)
1 56.6 0.0 101.3 101.3 0.0 0
2 36.6 20.0 47.3 1009 | 53.6 0.0029
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