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An Experimental Study on the Evaporative Heat Transfer Characteristics of
CO2/Propane Mixtures Flowing Upward in Vertical Smooth and Micro-fin
Tubes with an Outer Diameter of 5mm
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ABSTRACT: Refrigerant mixtures provide an opportunity to adjust their properties to fit design
'criteria and a possihility to create new blends that can improve heat transfer characteristics.
Therefore, mixture of CO2 and propane is chosen which may be a promising refrigerant and
has -good environmental compatibility. This paper presents measured heat transfer coefficient
data during evaporation process of COz/propane mixtures flowing upward in vertical smooth
and‘"rr_licr()‘ﬁn tubes. Smooth and micro—fin tubes with outer diameters of 5mm and length of
144m were selected as test tubes. The tests were conducted at mass fluxes of 212 to 656
kg/ m's, inlet temperatures of -10 to 30 C, heat fluxes of 15 to 60 kW/m* and for several com-
posmons (75/25, 50/50, 25/75 wt%). Among COz/propane refrigerant mixtures, the heat transfer
charactenstlcs are much better than that of any compositions when the composition is 75/25
(Wi%).

Key words: Evaporation(5¥), COz/propane(°]2s}etA/Z 2 %), Vertical Smooth Tube( 2
24#), Vertical Micro-fin Tube(4% wlo]Z 2 ¥ %) Heat Transfer Coefficient(d 2
2A4), Pressure Drop($®733})
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Fig. 1 Schematic diagram of the experimental
set—up.
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AP : absolute pressure transducer
Dielectric  DP : differential pressure transmitter

Unit:m *
- fitting

Fig. 2 Schernatlc diagram of the test section.
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Table 1 Geometrical parameters

Test tube parameter  Smooth  Micro—fin
Outer diameter(mm) 5 5
Thickness(mm) 0.5 0.3
Fin-height(mm) - 0.12
Helix angle B(°) - - 25
Number of fins - 60
Expandeq area ratio B 1136
(Micro-fin/Smooth) :
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Table 2 Test conditions for smooth and micro-

Table 3 Uncertainty of the measured and

fin tubes reduced parameters
Parameter Value Parameter Uncertainty
Mass flux(kg/m's) 212, 318, 424, 513, 656 Measurement of heat flux 1.3%
T [ +0.1
Heat flux(kW/i) 15, 30, 45, 60 Wall temperature() 01 €
. Evaporation temperature(C) +03C
Inlet temperature(C) ~10, 0,5, 10, 20, 30 Heat transfer coefficient 6.0%
mixture composition M t of pr +92 kPa
L 75795, 50/50. 25/75 easurement of pressure
. - ¢} ’ ¥
(CO2/propane wt%) Pressure drop(kPa/m) 6.6%
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Fig. 5 Variation of heat transfer coefficients for
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Fig. 7 Pressure drop of COz/propane mixtures
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