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Abstract: An air-cooled condenser is a device that is used for converting steam into condensate by using ambient air.
The air-cooled condenser is prone to suffer from a serious explosion when the condensate inside the tubes of a heat
exchanger is frozen; in particular, tubes can break during winter. This is primarily due to the structural problem of the
tube outlet of an existing conventional air-cooled condenser system, which causes the backflow of residual steam and
noncondensable gases. To solve the backflow problem in such condensers, such a system was simulated and a new
system was designed and evaluated in this study. The experimental results using the simulated condenser showed the
occurrence of freezing because of the backflow inside the tube. On the other hand, no backflow and freezing occurred
in the advanced new condenser, and efficient heat exchange occurred.
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Fig. 1 Air-cooled condenser of A-frame design
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Table 1 Specification of the present experimental set-up

Item Specification

Steam generator 32Kg/h, 20kW

Chiller 5600kcal/h, 1.5kW

Electric heater 0.528KW
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Fig. 3 Schematic diagram of the present experimental
set-up
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Fig. 5 Temperature changes of the steam over the time
resulting from freezing experiment using a
conventional air-cooled condenser
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