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IMPROVEMENT OF THE POWER PLANT OF CONTAINER SHIPS WITH
A DEADWEIGHT OF 42,000 TONS BY WAY, BRINGING THEM INTO COMPLIANCE
WITH THE CURRENT IMO REQUIREMENTS

Korolenko V.L., Cherednichenko O.K.

Admiral Makarov National University of Shipbuilding

Abstract. The analysis of the composition of ship power plants of container vessels with a deadweight of
42,000 tons to bring their characteristics to the current IMO requirements. A method of intensification of
heat transfer processes in waste heat boilers is proposed. It is obtained that due to the proposed solution it is
possible to reduce the EEDI index by 4... 12%.

Key words: container ship, power plants, efficiency, waste heat recovery, structural index of ship energy
efficiency
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IMPROVING THE ENVIRONMENTALITY OF SHIP ENERGY

INSTALLATIONS DUE TO THE APPLICATION OF ON-BOARD COOLING
SYSTEMS
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Abstract. Cooling systems for marine power plants with onboard heat exchangers have a number of
advantages. The use of such heat exchangers eliminates the removal of seawater and its subsequent discharge
overboard after heat removal in conventional recuperative heat exchangers. In this regard, there is an
increase in the environmental friendliness of ship power plants due to the reduction of harmful effects on the
flora and fauna of water bodies.

Key words: air temperature, cooling system, oil cooler, ship power plant, supercharged air cooler.
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Instead of traditional recuperative heat exchangers, in cooling systems of ship power plants
it is possible to use external surfaces of boards for the purpose of heat removal in seawater. In the
part of the ship's side, which is below the waterline, special cavities are organized in a special way
(Fig. 1) through which the cooled coolant of the internal circuit is pumped.

Such systems have a real application in marine energy [1] and are called keel cooling
systems. In the case where only the sides of the vessel are used, the cooling system with such heat
exchangers may be called on-board. The main advantage of using on-board cooling systems is

almost zero damage to the environment.

\J

Fig. 1. Fragment of the onboard heat exchanger: 1 — ship hull;
2 — channels for the passage of the coolant; 3 — additional letters; 4 — elements of the hull set

Calculations of onboard heat exchangers can be performed using classical methods [2, 3],
which are used in studies of heat transfer processes and fluid motion in the channels. The authors
know the works in which closed cooling systems are considered [4], but the given information is
not combined with a single system necessary for their use in a specific problem of calculation of
onboard heat exchangers and cooling systems. Accordingly, the parameters of individual
dependencies used in the calculations of onboard heat exchangers were selected, specified and
clarified.

The calculation of the on-board cooling system and all heat exchangers of the ship's power
plant should be performed on the basis of the calculation complex, which includes the method of
calculating all elements of the system, include the calculation of the system itself. All parts of the
complex must be connected to each other and use direct and feedback. An approach to the creation
and optimization of the cooling system was developed and relevant studies were conducted on its
basis. The parameters of the onboard cooling system are obtained, the optimization is performed on

the basis of the developed approach. The parameters of the onboard heat exchangers necessary for
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their design received as a result of research do not contradict experience of creation and designing
of similar heat exchangers.
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HIABUIMEHHA EKOJIOTTYHOCTI CYJHOBUX EHEPITETUYHUX YCTAHOBOK 3A
PAXYHOK 3ACTOCYBAHHSA BOPTOBUX CUCTEM OXOJIOJ’KEHHA

Koctupin B. B., JInako b. M., I'oroperko O. A.

HanionaneHuii yHiBepcuTeT KopabneOyayBaHHs iMeHi aaMipaia Makapoa

AnoTanisi. CUCTEMH OXOJIODKCHHS CYIHOBHUX EHEPTeTUYHUX YCTAHOBOK 3 OOPTOBHUMH TEIIIOOOMIHHUMU
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