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Validity evaluation of calculation model of LNG water
leakage consequences based on CFD
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Abstract: With the increasing proportion of inland LNG fuel in the energy structure under China’s " dual-carbon strategy" ,
the consequences of LNG leakage on water surfaces have become a primary risk factor in its promotion and operational
processes. While some studies have verified the validity of LNG ground leakage models, the heat exchange process between
water surfaces and LNG is far more intense than on land, and its impact on leakage consequences cannot be overlooked.
Based on existing research, this paper proposes a heat transfer simulation method for LNG leakage on water surfaces,
integrating a multiphase flow model, turbulent diffusion model, and combustion model. Using data from large-scale LNG
water leakage tests (Falcon-1 and Phoenix-1) , statistical parameters such as FB, MG, VG, MRSE, NMSE, and FAC2 are
employed as quantitative evaluation metrics to assess LNG leakage behavior and its effects. The results demonstrate that
when simulating LNG waterborne leakage, diffusion, and combustion using this method, the quantitative evaluation indices

meet the model validity criteria. This confirms that the model can effectively predict the consequences of LNG waterborne
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leakage, providing critical insights for policymaking related to inland waterway LNG operations and fuel safety. Thus, the

model can serve as a reliable tool for future LNG waterborne leakage simulations.
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Fig.8 Comparison between the measured value of the flammable gas cloud volume concentration and the Fluent simulation value

PRAD A i RABL RN 1) e R 4% D /), ELS5 B 0
B LE , #873 Fluent FE4DE -5 00 & 5 A4 K0l A7 7
—E WIS, e O T T B B, 5 LNG Bt
Fr RS AT R BH R S 2 SO0 B A AR K T 1 4
H FAERLDL B 25 TR 3 5 4 flh i ) A S ffe, I
A7 B A R FHAR ST BB (HLL I LNG 28K
TR PR IR ZE BN A 2 R B ) R P T
W, BARE s W R BDE S B 6
R R B
3.3.2 Phoenix BRJE X 3542 HL

HIHT Fluent ZH7EAH [R5 26 5 T X Phoenix-
1 SR 6 MEAT 0L, X F LNG BRBe i lim & , &
SR A KO B 1R S A A AR AL 0
AR Z2E o MR Phoenix-1 IXBGEE , SO 1P 2438
FERYBAME S I B RO XS LU OO0 10 thak 1 af
L T BRI 4 AN 5T AR 00 ik £ 1
BRZEBITE 10% LA, VX1 220 4. 68%

F1 MNERETEHEERMUESNEERLFER
Tab.1 Comparison of simulated and measured

flame surface temperature

B (a)/s REE °C M/ C R/ %
322 1288 1197 7.60
350 1305 1354 3.62
382 1351 1289 4.81
468 1278 1 209 5.71

S 1301 1262 4.68
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Fig.9 Fitting of measured and simulated values of

flame surface emissivity
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Tab.2 Calculation of statistical deviation between simulated value and field measured value
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Falcon -0.30 0.74 1.26 0.22 0.29 1.00
Phoenix 0.32 1.39 1.12 0.41 0.11 1.00
E -0.07 0.95 1.09 0.09 0.11 1.00
RPN bR -0.40~0.40 0.67~1.50 <3.30 -0.50 ~0.50 <2.30 >0. 50
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