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Effect of Inlet Cooling Water Temperature on
Condenser Vacuum in Marine Steam Turbine
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Abstract

Recently, steam turbines are usually used on the oil tankers operating on the persian Gulf-
Korea route. In this route, however, the standard cooling water temperature 24°C for condenser
design is not so suited to the actual sea water temperature and it is very difficult to maintain
the ordinary design condenser vacuum 722 mmHg.

The author investigated the relation between the inlet cooling water temperature and the con-
denser vacuum by using a local over all heating transfer coefficient K as follows, K=a(1+bt)v".
Where a, b, n are constant which are determined by the fauling factor, tube materials and tube
size and t is the local cooling water temperature and v is the water velocity in the tube.

Then, those calculation results are in good agreement with the actual ones gained from one
tanker in that route.

As a result of this study, the actual condenser vacuum is given by the inlet cooling water
temperature, the heating surface area and the cooling water flow rate, and the actual vacuum
is lower than the ordinary design vacuum. Therefore, the condenser vacuum of those steam
turbine ships is desired to be designed with suitable sea water temperature of her anticipated
route. The results of optimum water flow rate and arrival condender vacuum on the inlet
cooling water temperature are shown in table 9.
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