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Experimental study for the pressure drop of R-22 and R-407C during the
condensation in the micro-fin tubes

Geon-Sang Roht

Abstract : Experiments were conducted for the investigation of pressure drop inside
horizontal micro-fin tubes during the condensation of R-22 and ternary refrigerant,
R-407C(HFC-32/125/134a 23/25/52 wt%) as a substitute of R-22. The condenser is a
double-tube and counterflow type heat exchanger which is consisted with micro-fin
tubes having 60 fins with a length of 4 000 mm, outer diameter of 9.53 mm and fin
height of 0.2 mm. The mass velocity varied from 102.1 to 301.0 kg/ (m®-s) and inlet
quality was fixed as 1.0. From the experimental results. the pressure drop for R-407C
was considerably higher than that for R-22. The value of PF(penalty factor) for both of
refrigerants was not bigger than the ratio of micro-fin tube area to smooth tube area.
Based on the experimental data, correlation was proposed for the prediction of frictional
pressure drop during the condensation of R-22 and R-407C inside horizontal micro-fin
tubes.
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Symbols s, latent heat (kJ/kg]
P pressure (MPa)
ey Q heat capacity kW)
A area (m?2) q heat flux (kW/m?)
d diameter (m] z quality (/)
f friction factor (/)
G mass velocity (kg/m’s]
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Greeks

®#,  Lockhart-Martinelli parameter( / ]
X Lockhart-Martinelli parameter( / ]
¢ void fraction (/]

L viscosity (kg/ms)
p density (kg/m?*)
Subscript

CON  condensation

CW  coolant

EXP experiment

F friction

IN inside

M momentum, micro—fin tube

oUT outlet

REF  refrigerant

S smooth

V vapour

W tube wall
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Fig. 1 Schematic diagram of experimental apparatus.
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Tabile 2 The constants for the void fraction

correlation eq.(4)
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Lockhart-Martinelli
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