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Abstract
178852
The objective of this work is to experimentally investigate the average heat transfer coefficient and
pressure drop of pure HFC-134a during boiling and condensation inside a smooth helically coiled
concentric tube-in-tube heat exchanger. The test section is a 5.786 m long helically coiled tube with
refrigerant flowing inner tube and water flowing in annulus. The inner tube is made from copper
tubing of 9.52 mm outer diameter and 8.3 mm inner diameter. The heat exchanger is fabricated by
bending a straight copper tube into a spiral coil. The diameter of coil is 305 mm The test run are
done at average temperatures ranging between 10 and 20 °C for boiling and average temperatures
ranging between 40 and 50 °C for condensation. The mass fluxes are between 400 and 800 kg/mz.s
and the heat fluxes are between 5 and 10 kW/m’. The pressure drop across the test section is directly

measured by a differential pressure transducer.

For the boiling test experiment, the results show that the average boiling heat transfer coefficient
tends to increase when the average quality, mass flux, heat flux and boiling saturated temperature
are increased.The pressure drops during the boiling is increased with the increasing of the average
quality, mass flux and heat flux. On the contrary, it tends to decrease with the rising of the boiling

saturated temperature.

For the condensation test experiment, the results show that the average condensation heat transfer
coefficient tends to increase when the average quality, mass flux, heat flux are increased, but it
tends to decrease when the condensing saturated temperature is increased. The pressure drops
during the condensation is increased with the increasing of the average quality and mass flux, but
tends to slightly decrease with the increasing of the heat flux and rising of the condensing saturated

temperature.

The results from the present experiment are compared with those obtained from the straight tube
reported in the literature. The results show that the boiling average heat transfer coefficient in the
former is 30 to 37 percent higher than in the latter, while the pressure drop is 10 to 73 percent
higher. Whereas the condensation average heat transfer coefficient of the helically coiled concentric
tube-in-tube heat exchanger is 33 to 53 percent higher than those of the straight tube. For the

pressure drop, it is also 29 percent to 46 percent higher.





