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Turbulent Convective Heat Transfer over a Circular Tube Carrying
Gas-Liquid Two Phase Flow with Phase Change
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ABSTRACT

Turbulent convective heat transfer phenomenon which occur around the evaporator section
of heat pump were analyzed experimentally. For this purpose a special wind tunnel and a heat
pump system were designed and fabricated. Evaporator section was installed perpendicular to
air flow direction and part of the evaporator was made of a glass tube for visual observation.
The velocity distribution, turbulent intensity and temperature distribution were measured by hot
wire technique and thermocouples. An experimental correlation for the convective heat transfer
coefficient was obtained and the result is somewhat higher than the value calculated from Hilpert
equation. The difference in two equations is believed to be due to the boiling effect inside the

evaporator tube.

Nomenclature

A Area

Cp Specific heat at constant pressure
D Diameter of the test section

h Convective heat transfer coefficient
k Turbulent kinetic energy

L Length

m s Mass flow rate of air

q Heat transfer rate/Area

T Temperature

R Radius

U

V : Meanvelocity

u,v,w : Fluctuating velocity
X,Y : Coordinate direction
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Fig. 1 Schematic Diagram of Wind Tunnel
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Fig, 2 Schematic Diagram of Heat Pump
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Fig, 4 Mean Velocity U Profile ( Re = 10900)
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Fig. 5 Mean Velocity U Profile for various
Reynolds Number (X/D= 3)
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Fig. 7 Turbulence Intensity Distribution
for X Direction (Re = 10900)
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Fig. 8 Turbulence Intensity Distribution
for Y Direction ( Re = 10900)
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Fig. ¢ Turbulence Kinetic Energy
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Fig.10 Temperature Profile (Re = 5500)
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