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ABSTRACT: A new indirect air cooling system for steam
condenser in power plant was presented, in which the steam
power cycle was coupled with the positive and negative
sequence refrigerating cycle by means of a special dual-phase
change hesat exchanger. According to the ambient temperature,
the combined power and refrigeration cycle was expected to
work in positive or negative order for keeping the turbine back
pressure near to or below the conventional water cooling
condenser pressure and to build up the capacity for adapting the
air cooling system to suit the variation of ambient temperature
and wind velocity. This paper illustrated the components and
process flow diagram, predicted the effects, evaluated the
potentid benefit and pointed out the unsolved questions for the
new style air cooling system. The conclusions are that the
principle is credible, the technology is feasible and effects are
outstanding for the new cooling system.

KEY WORDS: air cooling system; steam power cycle;
refrigerating cycle; negative sequence refrigerating cycle;
combined power and refrigeration cycle
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Fig. 1 Air-cooled condenser in parallel
with wet-cooling tower
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Fig. 2 Principal layout of the air cooling system of steam
power cycle coupled with positive & negative

refrigeration cycle
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Tab.1 Back pressure, temperature, enthalpy, ideal
enthalpy drop and cycle thermal efficiency for the air
cooling system of combined power and refrigeration cycle,
direct cooling, water cooling
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Fig. 4 Comparison of heat transfer temperature difference
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