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A Study on the Heat Flow Change of Vacuum Jacket Valve According to

Pressure Change and Jacket Thickness
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Abstract: Recently, continuous research on cryogenic valves is being carried out with the
rapid development of the cryogenic valve-related industry, and especially, high
performance of cryogenic valves is being promoted due to the breakthrough development
and demand of users, etc., of the mechanical, shipbuilding, semiconductor and display
industry and the aerospace industry field, but it is the reality that technical
development and research on cryogenic application equipment on vacuum insulation are
insufficient.

The present research focused on interception of heat exchange with the outside by
keeping low pressure after installing a jacket pipe outside a stem and also considered
heat transfer properties on changes in pressure of a vacuum part and radius of a jacket
which can reduce heat exchange for effective heat transmission control by studying it in
a three-dimensional numerical analysis method.

Key words: Vacuum-jacket valve, Heat flow in, BOG (boil-off gas)
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Figure 1: Model of vacuum jacket valve
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Figure 2: Schematic diagram of jacket valve
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Table 1 : Variable for analysis
P

R 0.2atm | 0.4atm | 0.6atm | 0.8atm latm
7.5mm | L=190mm| L=190mm| L=190mm| L=190mm| L=190mm
12mm | L=190mm| L=190mm| L=190mm| L=190mm| L=190mm
15mm | L=190mm| L=190mm| L=190mm| L=190mm| L=190mm
22.5mm | L=190mm| L=190mm| L=190mm| L=190mm| L=190mm
30mm | L=190mm| L=190mm| L=190mm| L=190mm| L.=190mm
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Figure 3: Temperature distribution of flow region for
D=15mm
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Figure 4: Temperature variation according to the
Pressure change inside jacket
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Figure 5: Heat flow into jacket surface according to
the Pressure change inside jacket
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Figure 6: Temperature distribution of flow region
according to the Thickness change, P=0.4atm
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Figure 7: Temperature variation according to the
Thickness change
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Figure 8: Heat flow into jacket surface according to
the Thickness change
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