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Abstract: Rapid development of Liquefied Natural Gas (LNGJustry and LNG vapor’s
flammable nature have brought up many safety issGesputational fluid dynamics
(CED) modeling provides a powerful tool for studyithe LNG spill, vapor dispersion, as
well as other related safety assessments; howaditional single phase model is unable
to describe the LNG pool formation and phase chamg@ch are essential to risk
management. In this paper, we propose an integratdtiphase CFD model to simulate
the complete spill process (including LNG releasdyG-water interaction, LNG
evaporation and vapor dispersion) in open-obstduetesironment based on the Falcon-1
test. The computed results are compared with tpererental data and other simulation
results. It is demonstrated that the multiphase @k@lel provides better results than
other approaches in fully describing the LNG spribcess and predicting the peak value
of vapor concentration. In addition, the effect af impoundment on LNG spill and
dispersion mitigation is also investigated. Theuklss show that impoundment can
significantly control the vapor’s dispersion andotbn the hazard area, especially on
lateral direction.
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1. Introduction and M cotivation

The demand for natural gas supply has been signific growing over the past few
years due to the intense pursuit of clean energgurees worldwide, leading to a rapid
development of the Liquefied Natural Gas (LNG) isgly Growing interests in LNG and
pressing demand for new LNG terminals to be locatese to densely populated area have
caused many safety issues on LNG transportatiorregesification (Gavelli et al., 2008).
Once the containment of LNG on soil, concrete otewg failed during transportation or
storage, cryogenic liquid will spread to boil vigasly and form a vapor cloud. This is
caused by its higher density relative to air (Hage al., 2016). The vapor cloud will stay
close to the ground and have limited mixing withbant air. Considering the flammable
nature of the cloud, study on its dispersion charatic and time-dependent plume flow
behavior will be very important to the risk assessmand management in LNG
application.

Early research focused on large field trials. 18A.8ight LNG spill tests on water were
conducted under a variety of meteorological condgj known as the Burro series (Burro
Series Data Report, 1982). These were followed ®ydmbustion, rapid transition and
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