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Improvement in a Pipe Chilldown Process by Changing Surface Properties with Functional Layer
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NOMENCLATURE
A :Complex amplitude [kPaA s]
¢ :Specific heat [J/kg/°C]
f Fequency [Hz]
A :Thermal conductivity [W/m/°C]
M Total mass [kg]
m  :Mass flow rate [kg/s]
P Pressure [kPaA]
g :Heatflux [W/m?]
T  :Temperature of test pipe [°C]
t Time [s]
. :Chilldown time [s]
At :Sampling period [s]
¥V Volume [m?]
:Density [kg/m?]
Subscripts
i :Inner wall
o :Outer wall
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Table 1. Physical property of the materials

. Thermal Specific Heat
Density o
s Conductivity [J/kg/°C]
[kg/m] o
[Wm/°C]
SUS304 7930 16.7 590
PTFE 1430 0.25 1050
PI 1130 0.35 113

Table 2 Comparison in contact angle

of the materials to water
Materials PI PTFE SUS304
Contact angle to water [°] 140 108 50

From LN2
supply system

Test Observation
pipe pipe

Coil shaped
heat exchanger

Fig. 5. Schematic diagram of downstream of the test section

Test pipe

Fig. 6 Overview of downstream of the test section
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Fig. 7 Temperature variation of the test pipe
with tank pressure
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Fig. 10 Temperature variation of test pipe with thickness of PTFE
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Fig. 12 Effect of PTFE on total mass
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Fig. 13 Temperature variation of test pipe with thickness of PI
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