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Condensation heat transfer characteristics of R-22 and R-407C in micro-fin tubes

Geon-Sang Roh*

Abstract : Experimental results for forced convection condensation of Refrigerant-22 and
ternary Refrigerant-407C(HFC-32/125/134a 23/25/52 wt%) which is being considered as
a substitute R-22 inside a horizontal micro-fin tube are presented. The test section was
horizontal double-tube counterflow condenser with a length 4,000 mm micro-fin tube,
having 8.53 mm ID, 0.2 mm fin height and 60 fins. The range of parameters of mass
velocity were varied from 102.1 to 301.0 kg/(m2 - s) and inlet quality 1.0. At the given
experimental conditions, the average heat transfer coefficients for R-407C were lower
than that for R-22 at a micro~fin tube. Over the mass velocity range tested, the
PF(penalty factor) for R-22, R-407C were lower than the increasing ratio of heat
transfer area by fins, and the EF(enhancement factor) for R-22, R-407C were higher
than the increasing ratio of heat transfer area by fins.
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Symbols x Quality (/]
z Length of 1-path (m]
d Diameter (m]
EF  Enhancement factor (/) Subscript
a Mass velocity (kg/(m?®s)]
. Bottom
h Heat transfer coefficient [(kW/(m?K))
: CAL Calculated
L Total condensing length (m) .
CON Condensation
n Number of paths (/)
CW  Coolant
PF  Penalty factor (/) .
. EXP Experimental
Q Heat capacity (kW] .
ID Inner diameter
T Temperature (K)
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Range of experimental conditions

Refrigerant
R-22 R-407c
Parameters
Mass velocity(kg/m?s) 102~301 | 102~301
Saturaed pressure (MPa) |1.02~1.32|1.15~1.36
Quality [ /) 1.0~0.0 1.0~0.0
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