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Abstract

In this research, the performance of the vapor bubble pump operated
LiBr-water absorption refrigeration system has been investigated in
details. More attention is focused on developing an analytical model for
the two types of bubble pump, which are air-lift and vapor-lift. The air-
lift pump analytical model is to relate its pumping capacity with the
injected amount of air at different riser tube diameters and submergence
ratios. It is based on a one-dimensional slug model, which describe the
void fraction, and on a proper modeling of the two-phase frictional
pressure drop across the riser tube. The same approach is adopted for
modeling the thermally operated vapor bubble pump based on general
properties of any liquid and its vapor. This model is then verified
experimentally such that, a non-continuous experimental bubble pump
test rig based on water as the working fluid is designed, constructed, and
tested. The agreement between the theoretical and experimental results is
satisfied. A thermodynamic model of the proposed refrigeration cycle is
created to calculate the cycle’s performance characteristics. The effects
of the geometrical configuration of the bubble pump as well as the effect
of the cycle operating parameters like evaporator, condenser, and
absorber temperatures are extensively studied. The results indicate that
the system C.O.P is independent of the bubble pump performance while
the cooling capacity is directly influenced. A new generator design is
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proposed to enhance the performance of the thermal bubble pump.
Application of this modification for the cooling system leads to a new
cycle configuration that expects to enhance the cooling capacity without
any change in the C.O.P and so it is obtained. The complete computer
coding and graphs drawing were done using EES software.
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