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ABSTRACT: This paper deals with heat and mass transfer characteristics and performance
evaluation of a counter flow double-tube condenser for a multi-component refrigerant mixture.
The local heat and mass transfer characteristics of ternary zeotropic refrigerant mixtures
composed of HFC32/HFC125/HFC134a are evaluated for a counter flow double-tube condenser
cooled by water. Then, the local values of vapor quality, thermodynamic states at bulk vapor,
vapor-liquid interface and bulk liquid, heat flux and condensation mass flux are obtained. The
heat exchange performance for ternary zeotropic refrigerant mixtures composed of HFC32/
HFC125/HFC134a on the total pressure drop and the heat transfer characteristics are also
compared with those for R404A, R410A, R502, R22, R32, R123 and R134a.

Key words: Horizontal smooth tube(% % &#), Condensation(-3-%), Zeotropic mixture refri-
gerant(¥] 24] £#Wrl), Heat and mass transfer(F3 2 AD)
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Table 2 Dimensions of condenser

Inside diameter of inner tube d,,; [m] |0.00892
Outside diameter of inner tube d,, [m]|0.00952
Inside diameter of outer tube D [m] | 0.016
Total condensation tube length L [m]| 35
Thermal conductivity of the copper
tube 4, [W/mK]

385
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Table 3 Component of refrigerant mixtures

Number Component rate (%)
R407A R32/R125/R134a 20/40/40
R407B R32/R125/R134a 10/70/20
R407C R32/R125/R134a 23/25/52
R407D R32/R125/R134a 15/15/70
R404A R125/R143a/R134a 44/52/4
R410A R32/R125 50/50

R502 R22/R115 48.8/51.2
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Fig. 2 Comparison between predicted and experimental results for condensation of HFC134a/HCFC-
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Fig. 3 Condensation characteristics of R407C.
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Table 4 Comparison of condensation characteristics among several kinds of refrigerants

. G, G. T voim P 4P K, QA ey A
Refrigerant | @ o/m®s) | (kg/m’s) | (T) | GP2) | GPa) | (W/m'K) |GcW/m®K)| (kW/m’K)
R407A 306.5 400 5.6 2475 1.67 1643 342 297
R407B 397.1 400 55.4 2619 255 1700 368 297
R407C 2713 400 570 2354 145 1627 335 297
R407D 2714 400 574 2050 151 1604 326 297
R404A 412.1 400 538 2505 3.30 1786 410 297
R410A 3085 400 529 3266 1.66 1862 453 297
R502 424.6 400 54.8 2352 3.18 1682 355 297
R2 ma | a0 | w7 | 2n | 1 | w2 | 3m | 29
R32 198.1 400 525 3325 0.89 1982 531 297
R123 251.3 400 56,5 251 9.07 1764 399 297
R134a 276.7 400 55.9 1526 2.03 1623 334 297
40 uiel R410A, R407A, R407B, R407C, R407D,
RAMA, RS2 W& 45E Frlstod obds

|

——G,=277kg/ms (R4OTC)
| | G,=3091g/m s (R410A)
10] |- -G=m/mis(R22)
—-—G,=412kg/m’s (R4O4A)
———c, 425kg/m s(nsoz)

0 02 04 06 08 1
1-x

0

Fig. 4 Distribution of heat flux.
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