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The study examined the flow characteristics within an LNG cargo pump, specifically focusing on how variations in the
geometry of the inducer and inducer casing affect pump performance. LNG cargo pumps are essential for transferring LNG
from carriers' storage tanks to onshore facilities. The inducer significantly influences the pump's suction performance,
making it crucial for efficient LNG transfer. Given that the inducer often operates under challenging conditions,
computational fluid dynamics (CFD) analysis was conducted on various geometric configurations. The analyses assessed
velocity, pressure, efficiency, head, and pressure loss coefficient. Among the configurations studied, Case 4 exhibited the
lowest efficiency and head, although the differences compared to other cases were minimal. Notably, Case 4 demonstrated
more uniform pressure distributions and stable velocity profiles. Additionally, its pressure loss coefficients were 34.9% and
10.9% lower than those of Case 1 and Case 2, respectively, indicating enhanced flow stability and reduced energy loss.
Overall, within the design parameters of this study, Case 4 emerged as the most optimized configuration for stable LNG

transport.
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Fig. 2 3D Geometry of rotor in LNG cargo pump

Fig. 3 3D Geometry of LNG cargo pump
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Table 1 Design parameters of inducer and inducer casing

Inducer casing (R) [mm)] Inducer angle (0) [°]

155 0 (Case 1)

130 5 (Case 2)

215 10 (Case 3)

120 -5 (Case 4)
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Fig. 4 Velocity streamlines in cargo pump

(a) Case 1 (b) Case 2 (c) Case 3 (d) Case 4
Fig. 5 Velocity vectors in cargo pump
Table 2 CFD results of efficiency and head
Case 1 Case 2 Case 3 Case 4
Efficiency [%] 44.75 46.12 49.46 44.02
Head [m] 174.2 177.1 201.5 172.4
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Fig. 6 Velocity LNG cargo pump on Z-axial length

(a) Case 1
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Fig. 7 Pressure distributions in cargo pump
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Fig. 8 Pressure in LNG cargo pump on Z-axial length
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Fig. 9 Pressure loss coefficient on Z-axial length

Table 3 Average value of pressure loss coefficient for each case

Inducer design K,
Case 1 1.948
Case 2 1.407
Case 3 4.114
Case 4 1.268
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