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The Condensation Pressure Drop of R-22 and R-410A in Small
Diameter Tube
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ABSTRACT

The condensation pressure drop for R-22 and R-410A flowing in a small diameter tube was
investigated. The test section is a counterflow heat exchanger with refrigerant flowing in the inner tube
and coolant flowing in the annulus. The test section consists of 1220 mm length with horizontal copper
tube of 3.38 mm outer diameter and 1.77 mm inner diameter. The refrigerant mass fluxes ranged from
450 to 1050 kg/m2 - s and the average inlet and outlet qualities were 0.05 and 0.95, respectively. The
main experimental results were summarized as follows : In the case of two-phase flow, the pressure drop
increases with increasing mass flux and decreasing quality. The pressure drop of R-22 is slightly higher
than that of R-410A for the same mass flux. Most of correlations proposed in the large diameter tube
showed enormous deviations with experimental data.
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A Abol E)
Nomenclature AP : Pressure drop, kPa
Re : Reynolds Number, Gd/u
A Area, m s : Slip ratio
d : Diameter, m u : Velocity, m/s
f : Friction factor x  : Quality
G : Mass flux, kg/m’s
L : Length of test section, m Greek symbols
a : Void fraction
TCorresponding author : sonch@pknu.ac.kr B : Volume flow ratio
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1 Viscosity, kg/ms
p : Density, kg/m’

0 : Surface tension, N/m
Xu : Lockhart-Martinelli parameter
® : Two-phase friction parameter
Subscripts
a : acceleration
cw : coolant
f : friction
weight
in : inner
I : liquid
r : refrigerant
sat : saturation
T : total
v vapor
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Fig. 1 Schematic diagram of experimental apparatus.
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Table 1 Experimental conditions

R-22 R-410A

Refrigerant

Test section Horizontal copper tube

din [mm)] 1.77
x[/]
Gee [kg/(m’s)]

P [kPa]

0.05 ~ 0.95

450 ~ 1050
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Fig. 5 Pressure drop variation of R-22, R-134a and R-410A with
quality
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Fig. 6 Friction pressure drop variation with mass flux for R-22,
R-134a and R-410A.
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Fig. 8 Comparison for experimental data with present correlation
proposed in large diameter tubes for R-410A.
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