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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].

241



IHHOBALIII B CYTHOBYIYBAHHI TA OKEAHOTEXHILII XVI MixHapoaHa HayKOBO-TEXHiYHA KOH(EPEHLIis

e

A

L
AN A

—
=

12 «

13-

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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BUKOPUCTAHHSA BOKC-KYJIEPIB B HNEHTPAJII3OBAHUX CHCTEMAX
OXOJIOAKEHHSA CYJTHOBUX EHEPTETUYHUX YCTAHOBOK

[Tatnaituyk B. M., Ko3upko O. A.

HamionansHuii yHiBepcuTeT KopabneOymyBaHHs iM. anM. MakapoBa, M. MukoaiB, Ykpaina.

AHoTanisi. Po3risiHyTi 0COONMMBOCTI BUKOPUCTAHHS TEIJIOOOMIHHUX amapariB THIY «OOKC-
KyJep» B IICHTPATI30BaHUX JBOKOHTYPHHUX CHUCTEMaX OXOJIOMKCHHS CYyJHOBUX CHEPTeTUUHHX
ycTaHOBOK. [IpoaHaii3oBaHi mepeBaru Ta HeIOJIIKH IXHbOTO BUKOPUCTAHHSI.

Kiro4oBi cjioBa: cyTHOBa €HEPreTUKa; TEINIOOOMIHHUK; OOKC-KYJIEp; CUCTEMAa OXOJIOKESHHS;
TEIJIOBE HABAHTAKCHHS.
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AHoTanisg. BukoHaHa OIlIHKAa TEIUIOBOTO HAaBAaHTAKEHHS Ha LIEHTPali30BaHy CHCTEMY
OXOJIOJIKEHHS Cy/HAa BiJ IMPOMYJbCUBHUX ra30TypOIHHUX ABUTYHIB MPOCTOTO TEPMOIMHAMIYHOTO
LUKITY 1 00CIyroByIoumx ix cuctem. [IpoananizoBaHa MOKIMBICT BUKOPUCTAHHS JIJIs1 OXOJIOKEHHS
JAHUX JIBUTYHIB TETUIOOOMIHHHMX aIrapaTiB TUITY «OOKC-KyJIep».

KurouoBi cjioBa: cy1HOBa eHepreTuka; Termio00MIHHUK; OOKC-KYJIEp; CUCTEMA OXOJIOIKEHHS;
TEIJIOBE HABAHTAKCHHS.
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