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Abstract

Due to the global warming effect, R-22 refrigerant
will be forbidden to use in the near future. R-407C
refrigerant possess similar physical quality but does no
harm to the surroundings, so it is called green refrigerant
and it will replace R-22. A theoretical model was built for
the flow of simple refrigerant (i.e., R-22) through adiabatic
capillary tubes. It was characterized into a subcooled
liquid region, a metastable liquid region, a metastable
two-phase region, and an equilibrium two-phase region
[1,2].

This study discusses flow characters of R-407C in the
capillary tube of an air conditioner by using computer
numerical simulation. Since R407C is not a co-boiling
mixing refrigerant, metastable region can’t exist, the flow
of refrigerant in capillary is regarded as two regions: the
sub-cooled liquid region and two-phase region.
Two-phase region undergoes temperature glide due to the
different boiling point of the mixture ingredient.
Individual concentration can be analyzed by the
combination of Dalton’s law and Raoult’s law. The flow
will be choked at the exit of the capillary tube if its
backpressure is low enough. The mass flow of choked
refrigerant, which is related to the process of phase change
and easy to be measured, is an important index between the
numerical simulation and the available experimental data.
The simulation results show only about 8% difference
comparing with the experimental data. The results also
reveal that the capillary entrance effect is necessary to be
taken into consideration to have a higher accuracy.
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