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Analiza i izbor rashladnog sustava broda

SAZETAK

U radu se analiziraju rashladni sustavi brodskog strojnog kompleksa. Na
osnovu modela razlicitih rjeSenja centralnog rashladnog sustava, kao najboljeg
sustava za rashladu, obraduju se pojedini elementi u sustavu sa glediSta

sigurnosti, termodinamike, izdaSnosti i sa ekonomskog aspekta.

Predlozen je model rasladnog sustava sa samousisom (scoop uredaj) kao
integralnim elementom sustava, te simuliran njegov rad kako u kombinaciji sa
pumpom mora, tako i zasebno. Definirani su glavni parametri za odabir scoop
uredaja, kao jednog od bitnith ¢imbenika u sustavu optimalno vodenog

rashladnog procesa.

Najvazniji 1 najskuplji element rashladnog sustava, centralni rashladnik
izraCunat je po NTU metodi koja omoguc¢ava odredivanje optimalne rashladne
povrSine izmjenjivaca topline a time i plaCanje najniZe cijene za centralni
rashladnik. Metoda odredivanja faktora oneciscenja s teziStem na mogucnost
povecanja koeficijenta prolaza topline kod odredenog sloja oneciséenja na
rashladnim povrSinama, daje smjernice za smanjenje ¢imbenika sigurnosti kod
brodskih izmjenjivaca topline.

U radu su optimirani energija pumpanja i centralni rashladnik i izvrSena je
ekonomska analiza rashladnih sustava sa cijevnim i plo¢astim izmjenjiva¢ima
topline, Sto bi trebalo olaksati dileme oko izbora rashladnog sustava broda.

Kljucne rijeci: rashladni sustav, konvencionalni rashladni sustav. centralni
rashladni sustav, izmjenjivac toline, rashladnik, samousis (scoop uredaj).



Analiza i izbor rashladnog sustava broda

ANALYSIS AND SELECTION OF THE COOLING SYSTEM

SUMMARY

The thesis deals with the analysis of the marine engine cooling system.
From the point of view of security, thermodynamics, efficiency and economic
aspect as well, particular elements are analysed, based on the model of different
solutions of the central cooling system, being the best of all the possible

systems.

A model of the scoop system, as an integrated element of the cooling
system, is proposed, and its operation, either separate or combined with the sea-
water pump, is simulated. The main parameters for the choice of the scoop
equipment, representing one of the important elements within the optimum
cooling process control system, are defined.

The most important and the same time the most expensive element within
the cooling system-the central cooler-is calculated according to the current NTU
method which enables the determination of the optimum heat exchanger cooling
space, as well as the payment of the lowest possible price for the central cooler.
The method, by means of which it is possible to determine the pollution factor
and which aims at increasing the heat transfer coefficient at a particular level of
the pollution on cooling spaces, deals also with the guidelines to be used when
the ship's heat exchanger safety factor is to be decreased.

The paper deals with the optimization of the pumping energy and the
central cooler, as well as with the economic analysis of the tube and plate heat
exchanger cooling systems, which should help in deciding which of the ship's
cooling system to choose.

Key words: cooling system, conventional cooling system, central cooling
system, heat exchanger, cooler, scoop equipment.



