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This thesis studies laminar droplet flow heat transfer in thermal entrance region
of circular tube under constant wall temperature condition. The pugx>ses of the study

are to analyze the variations of droplet size, vapor velocity, locai Nisselt number and
vapor bulk mean temperature.

The study employed two types of velocity profile, namely: 1 Langhaar
velocity profile and 2. Parabolic velocity profile. The finite difference method was

applied to convert the relevant equations to systems of equations suitable for computer
solution.

The results show that droplet diameter decreases faster as the droplets become
smaller (D < 0.8) The vapor velocity increases due to evaporation of droplets and
remains constant after all droplets completely vaporize. he local Nussek number for
droplet flow is higher than that for single phase flow due to droplet heat absorption
from superheated vapor. This results in higher heat transfer rate between the wall and
the vapor. The vapor bulk mean temperature approaches the wall temperature but the
increase rate is lower than single phase flow condition. This is the result of heat
absorption by droplets. The extent of the variation depends on three parameters. ' . 1
Liquid loading parameter 2. Heat sink parameter and 3. Wall superheat parameter.
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5.3 local Nusselt number
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0.2,0.6,1.0 = 0,015,200 v
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5.5 bulk mean temperature
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Greek symbols
(e heat flux |
(> 1 heat flux
*
(v heat flux
y Langhaar Langhaar velocity profile
X 1

a  Vapor void fraction

ol bulk mean temperature
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