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Abstract. The paper considers the features of using heat exchangers of the "box-cooler" type 

in central dual-circuit cooling systems of ship power plants. The advantages and disadvantages of 

their use are analyzed. 

Key words: marine power generation; heat exchanger; box cooler; cooling system; thermal 

load. 

 

Traditional for modern ship power plants is the use of a central dual-circuit system of cooling 

its components with water [1; 2]. One of the possible schemes for implementing such a system for a 

diesel plant is shown in Fig. 1. 

In the above scheme, all components of the power plant are cooled only by purified fresh water, 

which circulates in a closed circuit. The cooling of the fresh water, in turn, is carried out in the central 

cooler 12 by sea water. 

The use of such systems, compared to single-circuit ones, allows you to reduce the length of 

the seawater pipelines inside the engine room, minimize the number of elements in contact with it, 

and thereby significantly increase the reliability of the power plant. As advantages of this scheme, it 

is also noted that the use of brass for the manufacture of seawater pipes now does not lead to excessive 

costs, and in the fresh water circuit in most cases instead of shell-and-tube heat exchangers, more 

compact and efficient plate ones can now be used. The central cooling system is certainly not without 

its drawbacks, but due to load optimization it maintains high energy efficiency parameters in all 

operating modes [1; 3; 5]. 
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Figure 1 – Scheme of a central dual-circuit cooling system [3]:  

1 – diesel generators; 2 – air conditioning system coolers; 3 – coolers of other ship elements; 

4 – boiler plant condenser; 5 – main engine charge air cooler; 6 – main engine; 7 – engine casing 

cooler; 8 – main engine oil cooler; 9 – fresh water generator; 10 – high temperature water cooler; 

11 – main engine cooling pump; 12 – central sea water cooler; 13 – sea chests; 14 – sea water 

pump; 15 – fresh water pumps 

 

In recent years, there has been a trend towards using box-cooler type heat exchangers on small and 

medium displacement vessels in similar dual-circuit schemes instead of a central cooler 12 [3; 6]. 

The box cooler consists of a bundle of U-shaped tubes (Fig. 2) vertically fixed in the ship's sea 

chest. Cooling of the fresh water passing through these tubes is carried out mainly by natural 

convection of the sea water in the sea chest. Circulation and constant renewal of the sea water is 

ensured by special openings in the inlet and outlet grids. Additional improvement of the cooling 

efficiency can be achieved by forced circulation of the sea water caused by the movement of the ship. 
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Figure 2 – Location of box cooler in the sea chest 

 

The using of box coolers in cooling systems has the following advantages. 

1. The consumption of electricity during the operation of the vessel is significantly reduced, 

since the costs of operating the pumps for circulating seawater are eliminated. (The balance of 

consumed electricity for different types of vessels indicates that cooling water pumps are one of the 

most expensive and most used elements of the power plant, which operate in all modes of its 

operation. The electricity consumption for their drive for some vessels reaches 10% of the total 

amount of electricity consumed [3].) 

2. One of the least reliable elements of a ship's power plant are the elements of the sea water 

cooling circuit (pipes, valves, pumps, control and measuring instruments, etc.). The absence of these 

elements, due to the use of box coolers, will significantly increase the reliability of the power plant. 

Some threats associated with the loss of the ship's propulsion and flooding of the engine room are 

also significantly reduced. 

3. The costs of building a ship are reduced due to the refusal to purchase sea water pumps and 

fittings; the costs of installing equipment and the saturation of the engine room with mechanical 

equipment are reduced; the number of bottom and side fittings is reduced. 

It should be noted that at present the use of box coolers is concentrated mainly in diesel power 

plants of small-displacement vessels. The issue of their use in cooling systems of marine gas turbine 

power plants and in vessels of medium and large displacement remains relevant. 
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ВИКОРИСТАННЯ БОКС-КУЛЕРІВ В ЦЕНТРАЛІЗОВАНИХ СИСТЕМАХ 

ОХОЛОДЖЕННЯ СУДНОВИХ ЕНЕРГЕТИЧНИХ УСТАНОВОК 
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Анотація. Розглянуті особливості використання теплообмінних апаратів типу «бокс-

кулер» в централізованих двоконтурних системах охолодження суднових енергетичних 

установок. Проаналізовані переваги та недоліки їхнього використання. 

Ключові слова: суднова енергетика; теплообмінник; бокс-кулер; система охолодження; 

теплове навантаження. 
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Анотація. Виконана оцінка теплового навантаження на централізовану систему 

охолодження судна від пропульсивних газотурбінних двигунів простого термодинамічного 

циклу і обслуговуючих їх систем. Проаналізована можливість використання для охолодження 

даних двигунів теплообмінних апаратів типу «бокс-кулер». 
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теплове навантаження. 

 


