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Abstract

Experimental results for forced convection condensation of non — azeotropic refrigerant mix-
tures inside a horizontal smooth tube are presented. The mixtures of R-22+R - 134a and
pure refrigerants R —22 and R - 134a are used as the test fluids and a double pipe heat
exchanger of 7.5mm ID and 4 800mm long inside tube is used. The ranges of parameters are
100 - 300kg/h of mass flow rate, 0 — 1.0 of quality, and 0, 33, 50, 67, and 100 weight per cent of
R - 22 mass fraction in the mixtures. The heat flux, vapor pressure, vapor temperature and
tube wall temperature were measured. Using the data, the local and average heat transfer
coefficients for the condensation have been obtained. In the same given experimental condi-
tions, the liquid heat transfer coefficients for NARMs were considerally lower than that of the
pure refrigerant of R —22 and R - 134a. Local heat transfer characteristics for NARMs were
different from pure refrigerant R -~ 22 and R - 134a. In some regions, local heat transfer coeffi-
cients for NARMSs were increased in the following order ; Bottom — Top — Side. The condensa-
tion heat transfer coefficients for NARMs increased with mass velocity, heat flux, and quality,
but were considerably lower than that of pure refigerant R - 22 and R - 134a.
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Symbols
B, C' 2| gA S ]
Cpe : B9 vy [keal/(kg - K)]
AL R [keal/(kg - K)]
d BAE {m]
G 8% (kg/h]
g FIENMEE (ro/s?]
h (gAY (kW/(m? - K)]
hy 1 EFFE [keal/kg]
i IR (keal/kg]
Nu  : Nusselt number 1
P : ¢ [MPa]
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Q AL (kW]
q #& [(kW/m?]
R T Aty AAS (kcal/(kg - K)]
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y 1378 0
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n PR AS [kg/(m - 8)]
v B A [m? /s]
P -1 [kg/m?]
o HAAR ]
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Fig. 1 Schematic diagram of experimental apparatus.

10. level gauge

11. Refrigerant injection line
12. Water flow — meter

13. Compressor
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Coolant water flow line
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19. Water pump

20. Voltage transformer

21. Hybrid recorder

22. Differential pressure transducer
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Fig. 2 Details of test section.

A1) A FFo 2 2HAE o] BT} o BA}
ojo BAFo R Yoo B EWITH LT
o2 324 = Ut

Fig. 2¢ €279 A =& Jegd 3ot &
2719l &2 W7 7.5mm, 97 9.5mm, HAe] 1
500mm<] §"HEFH A#H 3/4E 180°9d &
Aste] A Zdelzt < 4 500mmeo] 1, jHE
73 36mm, 217 40mm¢l PVCHE A} &3 25
5y dugrlolch

P22 & EA 37 Hall 2t AT oA
300mm £37A o2 5MA FA 1574, BdHeE
23S g3 Brjex o FUAHAM TY
GHgel @R A7 90° W2 374
2 @A 45 2l c-c QAN E Z 2mm, ZH o]

30mme] ¥ A&ttt B3 WAF 22E
ex S0 LAY 15/MEAN FA 83
oh £, FHIEHE FH ) A6 Yelex &
AP FAAHA FHAHAZTE LS AY
AE o] &3t SH sttt

2.2 AUy

B a¥e Jdduyn] R-22, R-134a% R-22
o] 244l 2 A -§ 33 wt %, 50 wt %, 67 wt %
2 WA3tr 7 3FFe vl EFYel R-22+
R - 134ac] di& ztz} A AlstAch.

Adde AXUY BEEE57t2E AAY Hst
o AFHLE FANWHE AZHNE /AT o
2, R-134a Yol Z715 AdAX o] A2

(226)



2% 2y ¥V v B EFP Y] R-22+R134a2] 22 PHE EAJ 4@ A7 95
Table Range of experimental condition.
. Parameters R-22+R-134a
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 S— T r i _*
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Fig. 3 Comparison of calculated single - phase lig-
uid heat transfer coefficient with experi-
mental data of pure R-22, R - 134a, and
mixed refrigerants R - 22+ R - 134a.
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Fig. 5 Comparison with single - phase heat trans-
fer coefficients of pure R - 22, R - 134a, and
mixed refrigerants R — 22+ R - 134a.
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Fig. 10 Comparison of heat transfer coefficients
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