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ABSTRACT

This research work is to investigate the size of a capillary tube for refrigerant mixtures. A capillary
tube of 0.5-2 mm inside diameter with 1-6 m length have been widely used is small refrigeration unit with a
capacity not order 10 kW. In this study, the alternatives of R12, MP39 and MP52, which are the mixtures of
R22/R1522a/R124 at 53/13/34 and 33/15/52 by mass, respectively, have been used. The aim of this research is to
calculate pressure drop and outlet temperature of the capillary tube by a developed mathematical model under
adiabatic assumption. The flow pattern assumed in this meodel is divided in to 2 parts, which are single-phase
flow and two-phase flow. The velocities in both liquid and vapor phases have been assumed to be the same
valve.

The experiments have been carried out with a set of straight horizontal capillary tubes, by the
assumptions of constant inside diameter and constant equivalent roughness through out the length of the tube,
For the tested tubes of 1,50 mm inside diameter and 1.34 mm thickness, the tested lengths are at 0.60, 0.80 and
1.00 m. For those of 1.63 mm inside diameter and 1.32 mm thickness, the tested lengths are at 1.00, 1.20 and
1.50 m. For those of 1.78 mm inside diameter and 1.32 mm thickness, the tested lengths are at 1.50, 1.80 and
2.20 m, respectively. The pre-set inlet refrigerant temperature are at 30, 35 and 40°C with the subcooled
temperatures of 2, 3 and 4°C. The refrigerant flow rates are at 0.0068, 0.0078 and 0.008 kg/s

[t is found that the simulated results agree well with those of the experiments with the deviations of
+16%, +22%, and +23%, for R12, MP39 and MP52, respectively. The temperature leaving the capillary tube is
the lowest for MP52 compared with R12 and MP39. In order to get a higher pressure drop, a smaller diameter

of the capillary should be selected. The 1.50 mm diameter size could generate higher pressure drop than the



1.63 and the 1.78 mm. For the sensitivity analysis, the parameters affecting the pressure drop are orderiy
governed by the inlet temperature, the refrigerant mass flow rate, the subcooled temperature and the inside

diameter.



