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Abstract

Research includes the study of the theory of the process of
heat transfer and flow characteristics of two phase flow of refrigerants
during condensation in a horizontal tube banks and air flows across it
in parallel direction under constant heat flux . (R134a) has been
selected as a working fluid which is one of the environment-friendly.
The study of the effect of different variables on the heat transfer
operation of flow characteristics was investigated , namely, air
velocity ,air temperatures, tube diameter, and the number of tubes in
row and column ,as well as , longitudinal and transversal pitch ratio .
A computer program is set up to calculate the heat transfer coefficient,
pressure drop , and the thickness of the membrane liquid condensate,
through condensation process by using Finite Difference Scheme with
the help of engineering equation solver program (EES) as assistant

program containing physical and thermal properties for different
fluids.

Results showed that there was a drop in pressure along the pipe , its
value was decreased with increasing the tube diameter, air temperature
and the transversal pitch in both in-line and staggered arrangements,
by the rates of (61.4%) , (50.3%) and (43.6%) respectively, for the in-
line arrangements at ( 2.5 meters ) of the tube length, while the rates
are (62.6%) ,( 49.9%) and (30.4%) respectively for staggered
arrangements, for the same position of the tube length. Also, the
pressure drop was decreased when increasing the longitudinal pitch in
staggered arrangement by the rate of (24.9%). Although the heat
transfer coefficient between the fluid and the internal tube surface
decreases along the tube length and increases with both of the
number of tubes in row and column, and air velocity. The rate of
increasing for the in-line arrangements are (22.3%) , (23.9%) and
(45.7%) respectively, at ( 2.5 meters ) of the tube length, while the
ratios in staggered arrangements are (18.8%) ,( 24%) and (42.5%)
respectively, for the same position of the tube length , Also the heat
transfer coefficient increase with increasing the longitudinal pitch in
in-line arrangement by the rate of (13.5%) . The results, also, showed



that the tube banks of staggered arrangement has a higher heat transfer
coefficient than that for the in-line arrangement tube banks .
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