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Extended Abstract

Since an absorption chiller can increase the gas consumption during the summer period, it is an efficient and
complementary cooling system for national energy supply and demand. Double effect absorption chiller that has been
widely used in current days has two generators (high temperature generator, low temperature generator). The objective of
this study is to model the high temperature generator for H,O/LiBr absorption chiller and to find the optimum conditions
that result in the minimum size of the heat exchanger. The generator size is dependent on four variables of tube
length(Lype), tube diameter(Dype), the number of tubes(Nuw) and curvature ratio(Rey). The optimum conditions are
decided by an optimization algorithm and the whole process is executed in EES (Engineering Equation Solver) program.

In this study, the high temperature generator consists of a shell and curved tubes where high temperature steam passes
through and the outside of the tubes is filled with H,O/LiBr solution of low concentration. As the heat exchange occurs on
the tube wall, the steam and H,O/LiBr solution leave the heat exchanger as subcooled water and in high concentration of
LiBr, respectively. The Gnielinski’s correlation [1] is used for modelling the single-phase flow in the tubes and the Shah’s
correlation [2] is used to model the condensing flow in the tubes. The Cornwell’s correlation [3] is applied for the pool
boiling of H,O/LiBr inside the shell. As the refrigerant evaporates during the pool-boiling process, the saturation
temperature changes according to the concentration change in the H,O/LiBr side. The saturation temperature variation
according to the frictional pressure drop in the tubes and the minor loss due to curves is also considered for the steam side
[4,5,6].
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Fig. 1: Pressure drop and total heat transfer area according to the variations of Nye and Dyype.
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Fig. 1(a) shows the frictional pressure drop in tubes according to the variations of Ny and Dy, Of the high
temperature generator. When Nyp.>9 the pressure drop becomes less than 1% of inlet pressure, which means the pressure
drop can be neglected from this point. Fig. 1(b) shows the total heat transfer area according to the variations of Ny and
Dtube of the high temperature generator. The total heat transfer area increases with increasing Nype and Dype, Which means
that the heat transfer coefficient decreases for a given amount of heat transfer. From these results, an optimum combination
of variables having a minimum size while satisfying the pressure drop constraint can be obtained.

This study proposes a novel modelling method for practical design of high temperature generator and provides the
optimum conditions for the key parameters for the minimum volume of the generator.
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