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Numerical analysis of an air-cooled ammonia condenser with plate fins
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Abstract

Ammonia has been used as refrigerant for more than 100 years in absorption as well as in
compression systems. Due to its poisonous and inflammable properties, however, its use has
been mainly on heavy industrial plants in which regular maintenance are available. For these
systems, condensers are generaily water-cooled. This is suitable for large systems over 20
RT but is not suitable for small systems. In order to apply ammonia for a small system, it is
important to adopt an air-cooled condenser. In this study, simple numerical analysis of an
air-cooled condenser for an ammonia refrigeration system has been carried out. The con-
denser is designed as horizontal tubes with plate fins attached at the outer surface 1o en-
hance the air-side heat transfer rate. Effects of fin shape and arrangement are studied in de-
tail. Since the local heat transfer coefficient is highest at the leading edge, heat flux is high-
est at the edge and decreases along the distance. Conditions of inlet air are also varied in the
study and condenser length that is required for full condensation is calculated. The results

show that 1t 1s important to enhance both the air-side and internal heat transfer coefficients.
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Fig.1 Plate fin heat exchangel

caleulation domain

Fig.2 Arrangement of tubes and plate fins
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Table 1 Fin dimensions and conditions of inlet
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Table 2 Thermal entry length for a parallel~

plane system
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Fig.3 Nusselt number for a parallel-plate
system
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