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RURseladl Recently, for such reasons as its inexpensive price and eco-friendliness, LNG has been under
the limelight as an alternative fuel for vessels and is expected to grow rapidly in the industry. However,
the technology level of domestic shipbuilders in manufacturing the cryogenic pump designed to supply LNG
for vessels is so low that design and manufacturing technology of core parts are in urgent need.
Therefore, this study describes the stepwise development procedure of cryogenic submerged centrifugal
pump for ship LNG supply system. And it aims to suggest practical and specific development methods of
the pump by approaching the characteristics of each step and major development items from the standpoint

of engineering and management.
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[Fig. 1] LNG Supply System Layout for Marine

Vacuum Vessel

Motor Motor
Inffus
Inpeller
Indicer

[Fig. 2] Layout of the submerged cryogenic cargo
pump
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" Build up methods of design and engineering
the cryogenic pump

Establish technology to design and manufacture
the cryogenic pump

Establish the system performance evaluation for
the cryogenic pump

' Build up methods evaluating stability and
reliability

Y
the mass production of the cryogenic pump

[Fig. 3] Work flow for researching the cryogenic
cargo pump
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[Fig. 4] System process for researching the cryogenic
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[Fig. 6] Vacuum Vessel Section
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[Fig. 7] Numerical Analysis by using CFD
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[Fig. 8] Impeller Blade Shape Design
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<Table 1> Head at Rated point & Shut off point

Condition Rated point A
. ) Shut off point %
(Rated differential head) %

-2 +8

151~300 [m]
+3 -8

Rated power +4 -

Rated NPSH 0 -

(L} E /\] &

<Table 2> Vibration Spec’ of vertical pump

Vertically suspended
Overall v, < 05mm/s S
Bearing housing .
Dlscretg v, < 0.67v
frequencies Y u
A <1
Overall u 00 pim
Peak to peak
Pump shaft
Discrete A/ < 0.754,
frequencies ( J< n)

V,, © unfiltering velocity , Vy : filtering velocity
Au : amplitude of unfiltering displacement
A ¢+ amplitude of filtering displacement

f :frequency , 11 : rev. count
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