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A Generalized Flow Model and Flow Charts for
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ABSTRACT: With the phaseout of CFC and HCFC refrigerants, refrigeration and heat pump
systems must be redesigned to match and improve system performance with alternative re-
frigerants. A generalized flow model for predicting mass flow rate through short tube orifices
is derived from a power law form of dimensionless parameters generated by Pi-theorem. The
database for developing the correlation includes extensive experimental data for R12, R22,
R134a, R407C, R410A, and R502 from the open literature. The correlation yields an average
deviation of 0.3% and a standard deviation of 6.196 based on the present database. In addition,
rating charts for predicting refrigerant flow rate through short tube orifices are generated for
R12, R22, R134a, R407C, R410A, and R502.

Key words: Short tube orifice(2.8] 3 2), Generalized flow model(g%3ld F+3F E4) Flow
chart(fZX %), Mass flow rate(-F %), Heat pump(g 3 =)
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Fig. 1 Comparison of predicted mass flow rate

with measured data.
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Fig. 2 Deviations of predicted mass flow rate
from measured data for CFCs and HCFC.
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Fig. 3 Deviations of predicted mass flow rate
from measured data for HFCs.
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Fig. 4 Comparison of the present correlation
with the Payne correlation for R134a.
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Table 4 Comparison of the flow model with experimental data

Correlation

Data Payne(3) Present
CFC R12 Payne:zz -139~195 -141~135
R502 Payne —14.4~82 —179~99
Aaron and Domanski® —89~104 —11.0~9.8
HCFC R22 Kim and O’Neal® -101~124 -157~133
R1344 Kim and 0’N<(e%l(2) —14.4~129 —-136~153
Singh et al. —~224~383 ~165~15.2
HFC R407C Payne and O'Neal® —133~114 -139~147
R410A Payne and O'Neal® -55~166 —20.7~179
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Fig. 5 Reference mass flow rate for R12 and
R22 (L =127mm, D=1.35mm).
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