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Reduction of Time for Precooling Pipe Systems by an Insulating Thin Layer
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NOMENCLATURE
A :complex amplitude [
¢ :specific heat [Wkg * K]
dt  :sampling period [s]
f  frequency [Hz]
k  :Thermal conductivity [WI(mK)]
M integrated flow [ka]
m  :mass flow rate [ka/s]
P :Pressure [kPaA]
Q :the amount of heat transferred W]
q c:heatflux [W/m?]
S :heatexchange area [m?]
T  :temperature of the test section [K]
t  time [s]
t.  :time for chilling down [s]
vV :volume [m?]
AT :degree of superheat K]
At :sampling period [s]
p  density [kg/m?]
Subscripts
sat :saturation
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Fig. 1. Schematic illustration of the test apparatus
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Fig. 3. Drawing of the test section
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Fig. 4. Cross section of the test section with PAI

Table 1. Physical property of SUS304 and PAIY- 9

. Thermal Specific
Density ..
lke/m?] Conductivity Heat
[Wim - K] [J/kg - K]
SUS304 7930 16.7 590
PAI 1430 0.35 1100
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Fig. 5. Schematic illustration of downstream of the test section
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Fig. 6. Overview of downstream of the test section
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Fig. 7. Temperature variation of the test section
at tank pressure of 150kPaA
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Fig. 8. Temperature variation of the test section

with tank pressure
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Fig. 10. Boiling curve
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Fig. 12 Magnified pressure variation
at downstream of the test section
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Fig. 13. Power spectrum of the pressure at downstream
of the test section
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Fig. 14. Temperature variation of the test section
without PAI and with PAI
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Fig. 15. Effect of PAl on Pre-chilling down time
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Fig. 16. Mass flow rate at pressure of 150kPaA
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Fig. 17. Effect of PAl on integrated flow rate
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