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A Study of the Localization Development of Cryogenic Submerged Pump
for the Fuel Supply system of 600-Liter-Grade LNG Vehicles
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ABSTRACT

In this study, localized development of a submerged cryogenic pump for use in LNG containers is conducted
with large-sized commercial vehicles as the target. The submerged pump installed in an LNG storage container is
the key module that supplies fuel to the engine through the reciprocating motion of a piston. Research and
development on 660-L fuel containers is performed herein. The target is to achieve a mileage of 600 km or
more by applying it to major NGV vehicles worldwide. In this manner, the present study aims to verify the
operating mechanisms of the major parts of currently advanced products through reverse engineering in the early
development process and draw basic design data.
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Pump hydraulic drive
Pump drive shaft outer housing

Secondary relief tube
Vent tube

Fill line & venturi
Liquid level sensor

Inner-outer tank suspension
Shroud
High pressure gas filter

Pump vacuum jacket
Liquid drain tube
Pump cylinder

Suction filter
Ullage drain tube
Ullage space

Fig. 2 The LNG fuel system and key components.
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3 Details of the reciprocating High-Pressure LNG
Pump Design.
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(a) actual object

(b) 3D modeling
Fig. 4 Result of revers engineering for suction filter &
bellows pipe
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(a) actual object

(b) 3D modeling
Fig. 5 Result of revers engineering for inlet check V/V
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(a) actual object
Fig. 6 Result of revers engineering for pump cylinder

(b) 3D modeling

(a) actual object
Fig. 7 Result of revers engineering for pump piston

(b) 3D modeling
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(a) actual object (b) 3D modeling
Fig. 8 Result of revers engineering for piston rod &

drive piston
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(a) actual object (b) 3D modeling

Fig. 9 Result of revers engineering for pump housing

(a) actual object (b) 3D modeling

Fig. 10 Result of revers engineering for drive head flange
metal seal
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(a) actual object (b) 3D modeling
Fig. 11 Result of revers engineering for intermediate plate
assembly

(a) actual object (b) 3D modeling
Fig. 12 Result of revers engineering for drive cylinder

(a) actual object
Fig. 13 Result of revers engineering for drive head
flange & heater fluid coil

(b) 3D modeling

Fig. 14 Final assembly design of cryogenic submerged
pump for localization development
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