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Abstract

The objective of this research is to
design an auto-cascade refrigeration
system with nonazeotropic refrigerant
mixtures, which could achieve a
temperature range of —-30°C to -50°C.
This system needs only one single
compressor with a phase separator in
order to shift concentration of the
refrigerant mixtures .The vapor phase
flows through a cascade heat exchanger

and exchanges latent heat with the low
temperature liquid phase after expansion.
Then the mixture rich with higher boiling
component flows into an evaporator to
create the low temperature cooling and
merges into the mixture rich with lower
boiling component which leads finally to
the compressor and completes a cycle.
This system has two advantages. First,
utilization of the temperature glide of
nonazeotropic refrigerant mixtures can
reduce heat transfer irreversibility in the
heat exchangers. Secondly, the phase
separator shifts the concentration of
components by the temperature
difference of the boiling points. Thus,
this system can raise the cooling capacity
and can reduce the power consumption.
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