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Study of Pool Boiling of Dielectric Fluid FC-72

in a Narrow Rectangular Space

Stundent : Yu-Chi Chang Advisor : Ding-Chong Lu
Institute of Mechanical Engineering

National Chaio Tung University

ABSTRACT

The goal of this experiment is to study characteristic of pool boiling
of dielectric fluid FC-72 in a narrow rectangular space under one
atmosphere. The narrow rectangular space consists of a heated surface
made of a smooth copper plate with 10 mm x 10 mm area and a parallel
acrylic plate with two confined side edges .The gap size S and the
inclination angle © between 'the heated . surface and the horizon are
S=0.5 mm, 1 mm, 2 mm and S=3'mm; and ©=0°, 45°, 90° separately.
The onset of boiling, nucleate heat transfer and critical heat transfer
were studied . The results showed that for ©=0°, under low heat flux 30
kw/m” and S=1 mm the heat transfer coefficients of this experiment
were found better than those of unconfined one. For ©6=0°, the critical
heat fluxes for all gaps were depressed compared those of the
unconfined one. For ©=45° and ©6=90°, the smallest gap of 0.5 mm
could enhance the heat transfer coefficients and if under low heat flux,
especially for S=2 mm and 3 mm and the comes critical heat fluxes

were found higher than these of the unconfined one.
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FEVR T B P R T £ 0.01Am > FPESEGE BIRIET £ 0.1Volt - T HERf
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P AT R - FRERS
Qloss: Qside+ Qbottom ( 3 4 )
E[ IL'_EAFIJ ;’ﬁ%tI ll»;‘j'_’ 5<|JJ]:@E%QtatalE%’fﬁlfj’?’?‘:}‘qu‘\l:bﬁj Qloss /Qtotal °©
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Properties

FC-72

Average Molecular Weight

340 kg / kgmole

Critical temperature > Tt 178°C

Saturation temperture > Ty 56.6°C
Density of liquid > o 1600 kg / m®
Density of vapor » o, 13.39 kg /m®

Heat of vaporization > hyg 94790 J/ kg

Thermal conductivity of liquid 1k

0.0538 W/ m <k

Specific heat of liquid > Cpy

1102 J / kg

Thermal diffusivity of liquid 1 a

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 > 3,

-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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OO T 7 T IR 2 L oy VR 5 g 1 T e (o
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