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The influence of nitrogen mole content on BOG generation of large storage tanks
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Abstract: In order to study the effect of nitrogen content on the generation of boil — off gas ( BOG) in large LNG storage
tanks a large single — capacity LNG storage tank was used as an example to establish the BOG calculation model. Based on Asp—
en Pluse software the variations of LNG saturation temperature density latent heat of gasification with nitrogen content in the
tank were analyzed and compared with the theoretical calculation value. It was concluded that the influence of nitrogen content on
evaporation rate was obtained. The following findings were obtained based on the above analysis. When the pressure is 1. 01325
x10°Pa  the higher the nitrogen content of LNG the smaller the saturation temperature and the latent heat of vaporization the
greater the density and the theoretical calculation of latent heat of vaporization and density of LNG are in good agreement with the
software simulation results and the maximum relative error is 7.24% and 9.75% respectively. The evaporation rate of LNG in—
creases with the increase of nitrogen content. When the nitrogen content ranges from 0 to 30% the differences between the theo—
retical calculation and the simulation results of LNG evaporation rate are only 0.0018% /d and 0.0003% /d respectively. The
BOG in the storage tank increases with the increase of nitrogen content the theoretical calculation is consistent with the software
simulation results and the relative error is not more than 3. 11 %.
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Tab.1 Compositions of LNG and BOG
CH, C,H, CHy, i-CHy n-CH, i-CH, n-CH, ¢/ N, Co,
LNG 99. 692 0.076 0.027 0.010 0.003 0.004 0.001 0.008 0.164 0.015
BOG 73.89 1.28 x10°° 26.11
2 20 000m’LNG 0. 038306 W/( m® * K) 293.
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Fig.5 Variation of evaporation rate with mole fraction of ni—
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