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Simulation of the flow characteristics of R1234yf
flowing through capillary tubes
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Abstract R1234yf has been developed as an alternative refrigerant to R134a, which has been associated with global
warming. The capillary tubes as expansion valves control the mass flow rate and balance system pressure in the
refrigeration cycle. The present numerical model used the governing equations including the law of conservation of
mass, momentum, and energy in a capillary tube. The mass flow rate of R1234yf decreased by 47.0% as the capillary
tube length was increased from 1 to 4 m. As the inner diameter of the capillary tubes was changed from 1.3 to 1.7
mm, the mass flow rate of R134a and R1234yf increased by 117.9% and 121.0%, respectively. The mass flow rate
of the R134a and R1234yf increased by 28.3% and 29.1% with subcooling increasing from 0 to 7°C. In addition,
when the inlet temperature of the capillary tubes was changed from 35 to 60°C, the mass flow rate of R134a and
R1234yf increased by 31.0% and 45.4%, respectively.
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[Fig. 2] Comparison of experimental data and
simulation results.
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[Fig. 3] Comparison of pressure drop with R134a
and R1234yf.
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[Fig. 4] Comparison of mass flow rate of R134a and
R1234yf with the variation of capillary length.
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[Fig. 5] Comparison of mass flow rate of R134a and
R1234yf with the variation of capillary inner
diameter.
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[Fig. 6] Comparison of mass flow rate of R134a and
R1234yf with the wvariation of subcooling
temperature.
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[Fig. 7] Comparison of mass flow rate of R134a and
R1234yf with the variation of condensing
temperature.
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