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ABSTRACT 

 The study was conducted in different marine engines with different capacity of heat exchangers. In this 

study, we study the various heat exchangers in the test facility. The existing heat exchanger in 200 HP marine engine 

is 40 litres and the existing heat exchanger in 427HP marine engine is 50 litres to increase the cooling efficiency of an 

marine engine, we are proposed to increase the capacity of heat exchanger. Then by increasing the capacity of heat 

exchangers by 10 litres on both engines. We tested the engines in their test facility with those modified heat 

exchangers from the results it is observed that the cooling efficiency of an engine is the better than existing heat 

exchangers. 
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1. INTRODUCTION 

 Heat exchanger is an equipment which [1] reduces the temperature of medium by transferring of heat 

from hot fluid flow to cold fluid flow. Then the both medium are separated by a solid membrane or wall like 

structures. 

The marine engines are used for prolong operation. The heat exchangers are designed to maintain the 

optimum coolant temperature to avoid the engine failures. In marine engines heat exchangers utilize the sea 

water to cool the engine coolant. So they are designed to withstand the corrosion caused by sea water. For this 

the cooler core of the heat exchanger are made with cupronickel material. Our scope of project to improve the 

cooling efficiency of heat exchanger by increasing the capacity.  

Due to the prolonged operation of marine engines the cooling system leads to temperature rise. Over 

heating of cooling system leads to high oil temperature reduces engine life. Over heating leads to piston seizure 

,main bearing damages is shown in figure 1. 
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FIGURE:1 HEATEXCHANGER 

(https://www.google.com/search?q=types+of+heat+exchangers&source=lnms&tbm=isch&sa=X&ved=0ahUKE

wi-rous1cfhAhVOGaYKHfDjBI8Q_AUIDigB&biw=1280&bih=610#imgrc=jiIBkFpjL1j7iM) 

Body shell is the outer part of the heat exchanger. Body shell is made up of sheet metal (4mm) 

thickness. Inside the body consists bundles of tubes. Heat exchange core is made up of cupronickel tubes and 

make a flow of sea water inlet to sea water outlet side. Core can withstand high temperature and pressure of 

water. Inlet and outlet cover is made of cast iron and it can withstand the vibration &high temperature on heat 

exchangers. Radiator cap is made of stainless steel. Radiator cap can release when the to much of pressure will 

cause the cap to blow off steam and filler cap made of brass. 

 For the efficient operation, surface area of wall which separates the two mediums is maximized, 

simultaneously minimizing the flow of resistance of the fluid.[2]Exchanging of heat in heat exchanger can be 

done in between liquid and liquid, gas and liquid, Liquid  and gas etc. 

 

2. THERMOSTAT  IN MARINE ENGINE 

In the marine engine thermostat is placed between cylinder head and top of heat exchanger. Thermostat 

regulates the engine coolant temperature. Thermostat in marine engine opens at 71°C by maintaining an 

optimum temperature at its operating conditions. 

 

2.1 THERMOSTAT STAYS CLOSED 

The thermostat should be closed [6] when the engine is cold so that the block can reach its optimal 

operating temperature as quickly as possible. With the thermostat closed, coolant circulates inside the block but 

does not pass through the heat exchanger, where it would be cooled. Raw water from the raw water pump 

bypasses the engine but still flows through the heat exchanger. 
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2.2 THERMOSTAT OPENS 

  Thermostats are designed to [6] open gradually as the coolant raw water in the engine blocks heats up, 

allowing hot coolant to pass through the heat exchanger in indirect cooled engines or for raw water to pass 

through the engine in direct cooled engines and out the exhaust. 

 

3. LEAK TEST ON HEAT EXCHANGERS 

 Leak test on heat exchanger is to detect the manufacturing defects and to measure the pressure 

withstand inside the heat exchanger without any leakages. 

 

 

FIGURE:2 LEAK TEST ON HEAT EXCHANGERS 

 

3.1 LEAK TEST PROCEDURE 

 Heat exchanger is placed on the table. 

 Sea water outlet is fitted with pressure gauge. 

 Hot water is filled inside the core on sea water inlet side. 

 Sea water inlet is closed by plate fitted with air non return nozzle and air is filled up to 6 bar. 

 Pressure should be maintained constantly at 6 bar for 15 minutes. 

 After 15 minutes pressure is at 6bar.then the heat exchanger is accepted. 

 

4. TEST PROCEDURE 

4.1 PRE TEST PROCESS 

 Pre test is a process at which engine is tested at no load condition. This procedure is to ensure the 

engine should be free from leakages of all fluids i.e, Coolant, Oil, Fuel, Air, Exahust gas. Also in this test engine 

is checked for misbehaviour of fuel pump at no load condition. After passing this test the engine will be send to 

Bench test. 

 

4.2 BENCH TEST PROCESS 

 Bench test is a process at which engine is tested at load condition. In this case engine is tested to ensure 

the performance of it. Each and every has different load cycle. Based on that only the engine is tested and 

validated. The readings will be recorded. 
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 Engine Speed 

 Engine Torque 

 Water Temperature 

 Oil Temperature 

 Fuel Consumption 

 Smoke 

 Oil Pressure 

 Exhaust temperature 

 Fuel temperature 

 

5. CONCLUSION 

 Based on the results obtain from the study we conclude that by incresing the capacity if heat exchange 

by 10 litres can reduce water temperature upto two degrees in 200HP engine and three degrees in 427HP engine. 

This reduction in wear and tear due to over heating, piston seizure. The efficiency of marine engine colling 

system also improved. Hence the life marine engine is drastically improved.  
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