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Numerical analysis of LNG vaporizer heat transfer characteristic in LNG fuel ship
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Abstract: The heat transfer characteristics of LNG(Liquefied Natural Gas) vaporizer on the ship was per-
formed by numerical simulation to get the optimum NG(Natural Gas) generating condition. The gly-
col-water was used for heating in LNG vaporizer, and the cooling water of main engine was used as
heating souse for glycol-water. This cooling water temperature increases again after recirculating from
the main engine, and then it can be used to heat the glycol-water. The numerical analysis results has
good agreement with the experimental results by liquid nitrogen for validation. So CFD technique was
used to simulate the heat transfer characteristics of LNG vaporizer on the ship. The numerical results
show that the operation condition of LNG vaporizer shows NG temperature of 6°C in the outlet of LNG
vaporizer, and the mass flow rates of LNG and glycol-water were showed 0.111 kg/s and 1.805 kg/s,
respectively.
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Figure 1: Schematic of LNG Vaporization system.
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Figure 2: Comparison of NIST database material
of nitrogen with P. Zhang et al.[5] data's.
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Table 1: Geometric parameters of heat exchanger.

Parameters Values
Shell inside diameter 800 mm
Tube outside diameter 42.3 mm

Tube pitch 125 mm
Total length of shell 2344 mm
Total length of tubes 26147 mm

Gautd Aol g3k 2] A|377 A|135(2013. 1)

Baffle pitch 277.78
Baffle cutting ratio 25%
Type of baffle Segmental
Heaterdlir;lriztf; outlet 1053 mm
LNG outlet diameter 79 mm
Material of tube Copper
Material of shell Steel
Table 2: Boundary conditions
Parameters Values
Viscous model k-0 SST
. LNG (NIST)
Materials
GW - 50%
Inlet LNG Mass flow inlet
Absolute Pressure of LNG 0.6MPa
Operating Pressure of GW 1 Atm
Outlet Outflow
Temperature inlet LNG 110k
Temperature inlet GW 323k

LNG mass flow rate

0.097-0.152kg/s

GW mass flow rate

1.250-2.361kg/s
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Figure 5: Thermal Properties of LNG
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