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Optimal design of centrifugal pump with large
power and high pressure

Wang Leqin, Ping Shiliang, Wu Dazhuan
( Institute of Chemical Machinery Engineering, Zhejiang University, Hangzhou, Zhejiang 310027, China)

Abstract; Aimed at the requirements of centrifugal pumps with large power and high pressure, such as
high head, large flow, high rotation speed, high operation reliability, and so on, some key technologies
were studied through hydraulic model design, rotor dynamics design and safety design of high pressure
devices. The hydraulic model of pumps was designed by applying CFD technology to optimize flow parts,
meanwhile the influence of the tip clearance flow on the dynamics of the rotor systems was considered. In
the design of rotor dynamics, the twist vibration characteristics of units shafling and critical speed were
analyzed in order to ensure rotor rigidity design and unit operation reliability, especially, the “wet” ecriti-
cal speed analysis was introduced when pump practical operation conditions were considered. In the opti-
mization design of high-pressure shell based on stress classification, the theory of pressure vessel design
was introduced and 3D numerical simulation was carried out. These key technologies have been success-
fully applied in high-pressure pump with 3 800 kW power, which provides a reference for development of
centrifugal pump with large power and high pressure in domestic.
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Fig.1 Mesh of calculation domain

ftUFsi].
2410

-
= | 090
=8 —

W2 Bt shit AR

Fig.2 Computational results of clearance flow

2 HAHMREFIHINFESN

KNBEHEZRBORRYE KK R
AR I, B A BRI, KTh
R EBORAE KL AR LML — R
FERE, M BEITHELEMT EEERES. K
W, BROK S 2V RE VG5 R e S R O T R
RERIN AR MARN R REERHLRFE
B AUKTER )RS

HATR A RAE T, R KD R A EFE LA
A7 W ARAS B X i FE B DL A 755 F 80 S5y
Frivs B AR RIRE 1, %5 50 2 76 HLLH b R 41 5% % 5 0
8 I N I B SRR R R R
S AR L
2.1 BIGFEEESIHT

Lj— S RYEAN ), KRBT O 4G 7
BRYACHEL THeF 3 1 E 0 Bt bR 78 1B S LA K
Bl SEEPESR i 8 A5 1B SR A 1 TS
T F— BRI, 107 007 o B B4 4 A 448 1) il
TRZ ), IO A5 7 i e S5 R A K. s it
i 7B AT G SRS AL LA HLRIAS



[A. “¥87 RAF i R T BAL RN 3 PR,

i

B3 @ RET MR ER A

Fig.3 Calculation model of critical speed in *wet” state
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Fig.4 Dynamic model of rotor with clea.rance seal
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Fig.5 Relationship between seal clearance and critical speed
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Fig.6 Shafts model
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Fig.7 Strength analysis of shell
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Fig.8 Strength analysis of screw thread
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