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Abstract: There has been no previous study on technology development of large capacity drainage pump for rescue sinking ship
in the country. The agricultural drainage pump was widely used for rescue sinking ship but this pump has several problems
such as efficiency, low displacement and malfunction in winter. Therefore, this paper proposes to solve the problems for swiftly
rescue sinking ship and develops the drainage pump system that has 20 m’/min mass flow rate specification at suction head 8
m. The centrifugal pump type the most commonly used in the field of naval architecture and ocean engineering was selected
and designed based on the requirement specification. The blade design of impeller was derived from the Stepanoff coefficient
and requirement specification and used computational fluid dynamics to review the target mass flow rate according to the im-
peller RPM at design operating conditions. We also performed structure analysis of the impeller to find structurally vulnerable
points for the pump in service and completed the theoretical design of drainage pump system.
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Figure 3: Diagram for rescue sinking ship using under de-

velopment of large drainage pump system
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Table 1: Requirement design specifications

Requirement
H (head) 20 m
Q (mass flow rate) 20 m’*/min
N (rotation speed) 1000 rpm
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Figure 4: Stepanoff's empirical coefficients
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Figure 5: Geometry of numerical analysis model

Figure 6: Unstructured mesh of computational domain
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Figure 8: Boundary condition of computational domain
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Figure 9: Velocity magmtude contour of impeller

(c) 1500 rpm
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Figure 10: Vector contour of drainage pump
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Figure 11: Mass flow rate for drainage pump
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Figure 12: Pressure contour of impeller
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Figure 13: Total pressure contour of drainage pump

Table 2: Pressure difference & maximum pressure of pump

APoytin Pr max
500 rpm 17 KPa 0.62 MPa
1000 rpm 71 KPa 1.6 MPa
1500 rpm 143 KPa B.5 MPa
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Table 3: Material property of impeller

Property Value
Material Aluminum (AC4C)
Elastic Modulus 72.4 GPa
Yield strength 250 MPa

O T

Figure 15: Boundary and constraint condition of impeller

332 Qe DEA A Y 24
Figure 16 919e] 2314 23 57438 Hxs} WY
FE e elth $713Ee] A WS AHe
252



=] 2~
HgA

=

P2

]

%

Aol SAVF QA= FEe BN F Fl 40.2 MPa
=24 sslen, sheol AEE ] G Fitel
A ARRE &8 B2 8 MPazA AlAIES] Al

2ol 250 MPa} Hlasf & o FRAOR v

¢

-

3 58-89 0]

T TS I 7 AN

T ofy 1S e ohrOﬂ e Wy By
= vehlla ok sl 22 Hdl 0.03mme] WP o] AitE
Rom, MEES ust A FRHOR ke o=
et = ATk

(I

A

(0%)

w

o IO

o e

N i

o iz yo
il
)

v
Lo
[0
ox
lo
i om0
3
|
N
o
)
ol
¥
[ BT o

1 oot
oo
o ¢
2 o
i) ;‘g y
R

o

K

v

by
9

rx

o

o e -
il

o)

o,

[

=

ol

rir

£ 2 o0

(3]

émm{nrﬂ

o

- )
o

Hol AelA]

o] @ﬁls}aﬂ;guq, P 20E9] )
H

ol b1 o
= wo tht |k
N X o

o o,

B one o

o o )y &2
o 2
32
2 o
off 4o
QL

g
o
ol
ol
o
o,
o?.L

Figure 18: Housing 3D modeling
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