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A Study on the Vacuum System for High Efficiency Marine Steam Turbine System
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Key words : Liquefied natural gas(93}3 917} ~), Main steam condenser(F3 7] 2327]),
Steam ejector(Z 7] o) A E]), Main engine(3-7| &)

Abstract

The demand of clean energy, like liquefied natural gas(LNG), increase suddenly because it
generates few polluting substances when burned and from the point of view with caloric value
it generates relatively less COz2 gas than the other energy sources. LNG transpotion method of
our country is marine transportion by ships because the LNG producing district is far away
from Korea.

Main engines for most LNG ships are steam turbines, and the efficiency of steam turbine is
influenced by the degree of vacuum of main steam condenser.

This paper introduce the design method of the vacuum system for high efficiency marine
steam turbine. Especially, it is developed the CAD program for the large steam condenser and
steam ejector. Also, it is designed the pilot plant including high pressure boiler for the perfor-
mance test and maked a part of this plant.
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Fig. 2 Flow model near the outlet of driving nozzle
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Table 1 Example of input data of steam condenser
Input Data

Baffle Number = 5 EA
Ownner' Requirement heat Duty = 100,000  kealhr
Shell Side Inlet Temperature = 64 T

Shell Side Outlet Temperature = 64 T

Tube Side Inlet Temperature = 32 T

Tube Side Outlet Temperature = = 3% T

Shell Side Flow Rate = 50,000 kghr
Assume Shell Diameter = 300 mm
Baffle Cut Percent = 25 %

Type of Baffle = 4  Common
Tube Side Arrangement Angle 60 Degree
Safety Factor = 0 %

Tube Length = 1,300 mm
Tube Inside Diameter 17.6 mm

Heat Conductivity of Tube =- 320 keal/m hr
Baffle Thickness = 45 mm

Tube Side Nozzle Diameter = 100 mm

Shell Side Nozzle Diameter = 125 mm
Tube Pass Numbers = 1 EA
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Table 2 Example of output data of steam condens-
er

Output Data
Shell Side Diameter = 300 mm
Tube Numbers = 143 EA
Tube numbers per Pass = 143 EA
Tube Pitch = 24 mim
Tube Side Velocity = 0.399 m/sec
Shell Side Velocity = 38.3 m/sec
Heat Duty = 154,000 kcal/hr
Tube Side Flow Rate = 53,200 kg/hr
Mean Temperature = 30.5 T
Overall Heat Transfer = 573.8 keal/m*
Tube Side Pressure Drop = 0.12 kg/em?
Shell Side Pressure Drop = 0.07 kg/em?
Tube Bundle Diameter = 264 mm
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