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Study on the effect of thermal strap on BOG reliquefaction process in cryogenic vessel
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Abstract: The reliquefaction process of BOG in a vessel was numerically simulated by using the finite element analysis soft—
ware in order to study the influence law of the thermal strap on the temperature field and the velocity field of the fluid after the re—
frigerator was opened. The results show that the location of the supercooled liquid nitrogen in the vessel is different due to the dif—
ferent length of the thermal strap and the distributions of the temperature field and the velocity field are also very different. At the
beginning the fluid temperature stratification is obvious and its flow is relatively intense forming a number of vortices symmetri—
cally distributed along both sides of the thermal strap then the distributions of temperature and velocity fields tend to be uniform
the flow slows down and the vortices gradually disappear. However at the same time with the increase of the length of the ther—
mal strap the temperature stratification weakens the eddy symmetrically distributed on both sides of the thermal strap decreases
and the time required for the temperature and velocity distribution to be uniform becomes shorter. These indicates that the thermal
strap not only transmits cold capacity but also balances the distributions of fluid temperature field and velocity field of the fluid
eliminating temperature stratification and eddy and preventing the tumbling of cryogenic liquid.
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Fig.1  Copper foil thermal strap structure
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Fig.2 Cloud diagram of fluid temperature field change with time

(a) 300 mm
(b) 450 mm
(¢) 600 mm
3
Fig.3 Cloud diagram of fluid velocity field change with time
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