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Abstract

Two-phase gas-liquid flow in horizontal pipe lines has become of greater concern in
a wide variety of engineering equipments and processes. This type of flow has been
encountered extensively in an increasing numiber of important situations for example in gas-
oil pipelines, flow of steam in boilers, chemical and nuclear reactors, flow of refrigerant
during phase change etc. Among four types of two-phase flow (gas-liquid, gas-solid, liquid-
liquid and liquid-solid) the gas-liquid flows are the most complex one. Because the gas-liquid
interface is deformable, a infinite number of flow patterns may be encountered. Many studies
have been carried out both experimentally and analytically on two-phase flow. However,
there are still some topics which has received comparatively little attention in literature.

This research provides the results of simulations using an adiabatic capillary tube
model which is developed to study the flow characteristics in adiabatic capillary tubes used
as a refrigerant control device in refrigerating systems. The developed mode! can be
considered as an effective tool of capillary tubes’ design and optimization for systems using
newer alternative refrigerants. Moreover, in the present study, a modern experimental
apparatus was designed and constructed to study the two-phase flow pattern, the two-phase
heat transfer coefficient characteristics and pressure drop of an alternative refrigerant
evaporating under forced flow conditions inside a smooth horizontal tube. New correlations
for the convection heat transfer coefficient and pressure drop are proposed for practical
applications. The results of this study are of technological importance for the efficient design
when systems are assigned to utilize various alternative refrigerants. In addition, some part
of this research was published in the international journals. This shows that the results from

the present study are vaiuable and needed for the research sbciety in this field.



