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Fig.1 Parameter model of 1.5 m* C-type LNG

storage tank
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Fig. 2 Evaporation rate of bare tank with different

thickness of heat insulating layer
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Fig. 3 Evaporation rate of tank with sole timber under

different thickness of heat insulating layer
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Fig. 4 Evaporation rate of tank with changing distance
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Fig.7 Evaporation rate with considering different
heat leakage factors under 400 mm thickness

of heat insulating layer
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Fig. 8 Evaporation rate caused by piping and sole
timber factors under 400 mm thickness of

heat insulating layer
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Fig.9 Evaporation rate with considering different
heat leakage factors under 300 mm thickness

of heat insulating layer
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timber factors under 300 mm thickness of

heat insulating layer
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Fig. 17  Effect of sole timber on evaporation rate under
different thickness of heat insulating layer
0.239
0.238
0.237
a>0.236
0.235
0.234
0.233 , , .
100 200 300 400 500
p;/mm
cBEEER PRV IS S PPV ERT 2
Fig. 18 Effect of piping on evaporation rate under
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thickness of heat insulating layer with

changing thickness of pipe wall
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Fig. 21
of heat insulating layer calculated by finite

element simulation and simplified algorithm
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Simplified algorithm of evaporation rate for 1.5 m’ independent
and C-type LNG storage tank
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Abstract: Considering heat leakage factors of hull, sole timber, piping and heat insulating layer, a
simplified numerical model for calculating evaporation rate of 1. 5 m’ independent and C-type LNG
storage tank is put forward. The independence of all heat leakage factors is proved, and the
calculation system is established. The relationship between the evaporation rate and the environmental
temperature is obtained by statistical regressive method, and a simplified calculation formula is
proposed. The temperature field of tank is parameterized, and heat leakage factors are simplified and
parameterized. Finite element method is used to numerically simulate temperature field of tank and
obtain the value of heat leakage. The effects of hull, sole timber, piping and heat insulating layer on
evaporation rate are compared. The calculation results show that temperature field of each heat
leakage factor does not produce superposition effect in engineering design. Hull has a great effect on
evaporation rate, but the effects of sole timber and piping are little. The results show that this
algorithm can rapidly and effectively predict evaporation rate of 1. 5 m’ independent and C-type LNG
storage tank, and simplify modeling calculation process. It has a great practical value in the overall

design phase of LNG storage tank.

Key words: LLNG storage tank; heat leakage; evaporation rate; simplified algorithm; parameterization



