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A Study on Simulation of an Water Cooling Intercooler
for a Small Marine Diesel Engine
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ABSTRACT

This study was carried out to improve the design of an intercooler for a small marine diesel engine. Diesel
engines for small marine ships have mainly been developed by changing the structure of the vehicle engine. Sea
water was most commonly used in the intercooler of small marine diesel engines to cool the hot air compressed
by the turbocharger. In this study, the intercooler is modeled and simulated using STAR-CCM+ in order to find
optimal data for the design of an intercooler. In the results, the temperature differences between the data from a
numerical analysis and experimental data were 0.38°C in the hot air outlet and 3.63C in the cooling water
outlet. Therefore, it was confirmed that both analysis and experimental results need to be considered when
designing an intercooler. A closer degree of similarity in the two datasets can improve the confidence in the
design of these intercoolers.
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Table 1 Specification of diesel engine

Description
Engine type

Specification
6-cyl., 4-stroke DI engine

335Ps/2,150rpm.max

Displacement 11,150cc
Compression ratio 16 : 1
Fuel injection Injection pump and nozzle

Rated power/Speed

Air intake system Turbocharger and intercooler

Heat exchanger by sea water

Engine cooling cooling

Table 2 Test procedure for main engine

Mode 1 Mode 2 Mode 3 Mode 4

Speed 100% 91% 80% 63%
Load 100% 75% 50% 25%
W. Factor  0.20 0.50 0.15 0.15
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Fig. 1 Marine diesel engine
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Table 3 Comparison for each temperature

Intake air Cooling water

Temp.(C) Inlet  Outlet Inlet  Outlet
CFD 143.8 43.2 24.9 33.2
Experiment 1438  42.8 24.9 36.8
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