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Modelling of an Automotive Block Type Thermostatic Expansion Valve
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ABSTRACT: The objective of this study is to propose two empirical correlations to predict the
mass flow rate through an automotive block type thermostatic expansion valve and then to evaluate
the correlations. The first correlation is deduced by modifying the basic equation of the orifice meter
for the mass flow rate and the second correlation is deduced by using the Buckingham's = theorem.
The first correlation showed very good agreement on the measured data for R134a, given by
Monforte.(5> Average relative deviation and standard deviation of it are 2.5% and 1.6%, respectively.
The second correlation agreed on the same measured data with a little greater deviations. The
two correlations may apply to common expansion valves which have different geometrical sizes
of the same shape.
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Fig. 1 Schematic of a block type TXV.
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Fig. 2 Characteristics of the bulb fluid of the
block type TXV, provided by the
valve company.
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Fig. 3 Schematic of the TXV calibration test
bench, provided by the valve company.
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Fig. 5 Mass flow rate measured and mass
flow rate predicted depending on
valve lift and TXV inlet pressure p,
with constant p.,.:(0.296 MPa) and
constant subcooling(5C), presented by
Monforte.”
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