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ABSTRACT: The objective of this study are to analyze the flow characteristics of R22
flowing through EEVs and to develop an empirical correlation to predict the refrigerant flow
rate. The mass flow rates of EEVs with different geometries were measured at various con-
densing temperatures, subcoolings, and EEV openings. Based on the experimental data, an
empirical correlation for mass flow predictions in EEVs was developed by modifying the
orifice equation. The correlation showed good agreement with the measured data for R22 with
average and standard deviations of 1.4% and 6.1%, respectively. Approximately 90% of the
measured data were within £10% of the predictions.

Key words: EEV(HA AW B) Mass flow rate(f%), Correlation(4#4}), Orifice(2 &5 2),
Dimensionless parameters(F*x9 =), EEV opening(EEV 7]1%)
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Fig. 1 Schematic diagram of test setup.
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© Table 1 Specification of experimental setup and test conditions

Model Saginomiya ~ Fujikoki
EEV DKV14 | DKV18 | EKV24 | BD14SH | BDI18SH | BD24SH
e Orifice length 22mm | 22mm | 2.1 mm 1.6 mm 1.6 mm 1.6 mm
specification . .
Orifice diameter 14 1.8 2.4 214 1.8 224
Capacity 2~4kW | 5~9 kW | 10~ kW | 2~4 kW | 5~9 kW | 10~ kW
Condensing temp. 4057C, 4757C, 545TC
Test Evaporating temp. 7T
conditions Subcooling temp. 357, 657, 11.5T
EEV opening 100, 150, 200, 300, 400, 480 step (EEV full opening : 480 step)
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Fig. 2 Mass flow rate as a function of sub-
cooling.
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Fig. 3 Mass flow rate as a function of inlet
pressure.
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Fig. 5 Schematic of EEV cross section.
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Fig. 6 Mass flow rate curve of EEV.
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