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Abstract — In this paper, evaporation heat transfer characteristics of propane and iso-butane in micro-
fin tubes were investigated experimentally. Test section has a micro-fin tube with outside diameter of 12.70
mm, and 75 fins with a fin heights of 0.25 mm. The experimental results summarize as the followings : The
average evaporation heat transfer coefficients of HC's refrigerants is higher than those of HCFC22, and
appeared in the order of iso-butane, propane with respect to the approaching of the high mass flux. The
evaporation heat transfer coefficient of micro fin tube is about 10~80% higher than those of smooth tube.
This results from the study can be used in the case of designing heat transfer exchanger using hydrocarbons
as the refrigerant for the air-conditioning systems.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Detail of test section.
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Fig. 3. Detail of micro-fin tube.
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Fig. 4. Local evaporating heat transfer coefficients with
respect to qualities for propane and iso-butane at
smooth tubes.
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Fig. 5. Local evaporating heat transfer coefficients with
respect to qualities for propane and iso-butane in
micro-fin tubes.
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Fig. 6. Average evaporating heat transfer coefficients with
respect to mass velocity for propane and iso-butane.
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Fig. 7. Comparison of enhancement factor of HCFC22,
propane and iso-butane with respect to mass flux.
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:area [m’]

: specific heat [kJ/kgK]

:mass velocity [kg/m’s]

- heat transfer coefficient [kW/m?K]
:inner diamter [m]

: enthalpy [kJ/kg]
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: thermal conductivity [kW/mK]
:tube length [m]

:mass flow rate [kg/h]
:number of local tube

: outer diameter [m]

- heat capacity [kW]

s heat flux [kW/m?]

: temperature [K]

: quality [/]

:tube length [m]

SHE X}

: average

: calculated

: evaporator

: source water of evaporator
: experimental

: inner, inlet

: liquid, local

OUT:
: saturated
: wall

outer, outlet



