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A Study on the Analysis of a Negative Pressure in the Seawater Line of a
Main Centeral Cooler (MCC) for a Large LNG Ship

Chang-Fu Jin* - Woon-Gon Sagong** + Jong—-Gyu Kim#* - Chung-Sik Kim#* -
Young-Ho Song#** + Soon-Ho Choit

Abstract © The heat exchangers in the ships have been changed from the conventional
shell & tube type to the plate type due to some merits as a compactness. a high
thermal efficiency and a light-weight. In recent. it is reported that the vacuum
phenomena were occurred in the seawater outlet piping of a main central cooler (MCC)
on the ships. From the viewpoints of a common sense., the vacuum pressure in the
seawater piping is rare event and difficult to be convinced because the seawater is
pumped into the piping by a seawater pump with a high discharge head. However, the
occurrence of a vacuum pressure in the seawater line of an MCC is real situation and
often gives a severe damage to a rubber gasket of an MCC with a plate type heat
transfer area. In this study. we analyzed the vacuum pressure in the seawater line of
an MCC by using the simpl Bernoulli’s equation and found that the vacuum pressure in
the seawater line of an MCC is inevitable untill the installation postion of an MCC is
not lowered.

Key words : Gasket damage(7}A7891E), Main central cooler(F9¥2t71). Negative pressure
(%1, Plate type heat exchanger(S#3€w37))

Nomenclature V.t Velocity, m/s
Z ¢ Height, m
g Gravitational acceleration, 9.8 m/s* g Specific weight, kgf/m’
P Pressure, kgf/cm? - g r ¢ Density, kg/m®
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Subscripts

a : Atmosphere

d  t Pump discharge
ex ' Heat exchanger
i : Inlet

loss @ Loss

o Qutlet

pipe: Piping
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Table 1 Test result

Case 1 : Valve 100 % Open

Flowrate Seawater 1280

(m®/hr) Fresh water 720
Pressure of a Inlet 1.5
seawater side
(kgf/cm® - g) Outlet -0.24
Pressure of a Inlet 1.9

fresh water side
(kgf/cm® - g) Outlet 1.0
Case 2 ' Valve 75 % Open

Flowrate Seawater 1260

(m”/hr} Fresh water 700
Pressure of a Inlet 1.4
seawater side
(kgf/cm?® - @) Outlet -0.20
Pressure of a Inlet 1.9

fresh watgr side
(kgf/cm® - g) Outlet 1.1
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