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Abstract

This research is intended to study the two-phase pressure
drop of the refrigerant R134a flowing in the horizontal tube. The
experimental results will be used to compare with the calculation
results of homogeneous flow model and separated flow model. In
the homogeneous flow model, it is used two-phase viscosity of

McAdams et al. (1942), Cicchitti et al. (1960) and Dukler et



al.(1964). Furthermore,the Bo Pierre (1964) correlation used for
its calculation too. In the separated flow model, it is used the two-
phase multiplier correlation of Chisholm (1973), Friedel (1979),
and Lin et al.(1991) and slip factors correlation of Zivi (1964),
Premoli et al.(1970), and Chisholm (1972) for its calculation. The
test section is double pipe counter-flow heat exchanger, which
hot water flowed counter with the refrigerant. The inner duct has
a 9.53 mm diameter, 1mm thick and 2 m length while the outer
duct has a 41.2mm diameter and a 1.6 mm thick. The flow rate of
the refrigerant measured by Armored Purge meter, which
calibrated with the R134a refrigerant especially. The hot water
temperature and the refrigerant temperature at inlet and outlet of
the test section are measured by thermocouple type T. For the
pressure of the refrigerant is measured by using the bourdon
pressure gauges with 0.05 bar precision.

This research is determined by setting up the refrigerant
flow rate at 1.5 LPM, the hot water temperature at 40 0C, and
varing in the flow rate of hot water at 5, 10, and 15 LPM
respectively. Then, the refrigerant flow rate has been increased
at 1.75 and 2 LPM. Finally, the hot water temperature is varied to
50 and 60 “C. Those mentioned procedures are set for the study
of the refrigerant flow rate affecting on the two-phase pressure
drop of the R134a within the horizontal tube.

The results found that the two-phase pressure drop of the
R134a within the horizontal tube is directly related to the flow
rate. When the refrigerant flow rate is increase, the higher the
friction on the tube surface and the higher the pressure drop.
From the calculation, it is found that the results from both
homogeneous flow model and separated flow model gives the
closed value to the experimental results. However, the Chisholm
et al.(1973) correlation gave the most closely results to the

experimental results .
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