W52k W1 moR E T Ok R Rk Vol. 52 No. 1
2020411 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jan. 2020

DOI;:10.11918/201809089
FrEemAKittmEZmMPMREKREHIIEFGESH
FEK, BRE, AT
OBFETRRY 3 TR, R 430033)

B OE: HAAERRASANAREARESEARSFEA KRN IRY , B THERAAKENEKR KL FING BT AL
BoEREAM, FEBEARHOENKBBAEAFENZERNA A EXTEZREAMEERRBARAKRE LR E-
ME-HABEA MBRARAEEGRITEE AR SimuWorks FEFEHTENRARAGAHA FHATEARE WL
b BA AR TESAGERERREENFGHT RARABEEZEZT ANRARE EN BEREAEXESHM
MAFEBL BN EOERL HAREREA, YRARAZNFREARET FHARANBEBH MR B RA K EEER
WA MERAENAENEANANZTERBRERAN EARBSMBERRF 2R EABT LA REEAHBEIHIESN. ®
XZRRAFETTHRARKRE - MBEARENIIE X TARNE TR R ESELAEEZSENE.

KB BAR;E B S BRI R AR

hE 43S, TK 229.5/TP 391.9 XHkFRER: A XERS. 0367-6234(2020)01-0118-08

Simulation analysis on startup period of condensate pump considering impact
of high temperature water leaking

QIN Haibo, JIN Jiashan, NI He

(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract; For the defects that the outlet pressure of condensate pump fails to meet the prescribed requirement
during startup period of a marine feed water unit due to the fact that high temperature deoxidizing water enters the
condensate pump and its suction pipeline during the standby state and the standby switching start-up, which leads
to the cavitation of condensate pump, and on the basis of the head-volume flow rate-rotation speed model of each
impeller obtained by Differential Evolution algorithm, the model of condensate system pipeline and valve, and the
whole condensate system simulation model were established with SimuWorks simulation platform, and the changes
of parameters such as enthalpy, pressure, temperature and the rate of vapor content with the switching process of
the unit were obtained by simulation under the condition of different high temperature deoxidizing water leakage.
The results show that the startup condensate pump will cavitate and its outlet pressure cannot be established in time
when the condensate pump is filled with hot water before startup due to the leakage of suction gate valve, as well as
the leakage of high temperature water from the startup unit and the outage unit which has lost drainage ability is
large. Thermodynamics is used to reveal a special fault mechanism of marine condensate system, which has
important reference value for system design improvement and fault detection.

Keywords: condensate pump; standby startup; high temperature leaking water; cavitation
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Fig.1 Structure diagram of marine condensing system

BB
e
S
amtikn: M RFER
------ e 2 (T
""" I S
o

HEKIE
=Yt

,/gE.'Q
HEK R
e
K H B BERY

K
BEK A
— 2Rt
B2 RK-EBEREHEE

Fig.2  Structure diagram of condensate booster pump
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Fig.3 Comparison of calculated results of evolutionary models with experimental data
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Fig.12  Trend of external characteristics of condensate pump

during starting process
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