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Abstract

Radiant cooling techniques have been developed rapidly
over the last years for its capability to provide draft free and
thermally homogeneous environment. These specific conditions
are required in some clean room applications such as hospitals
and measurement laboratories. The study investigates air dynamic
and thermal behavior in three cases, two of which are validation
test cases that were experimentally conducted before by others.
The experimental results of those test cases are presented and
compared to the simulation outputs, reached by the CFD
(Computational Fluid Dynamics) software used in this study, in
order to validate it. The first validation test case involves a room
that is air conditioned via a normal convection HVAC system
depending on a cold air draft coming out from an air jet. The
second validation test case involves a room that is air conditioned
via a radiant ceiling panel. The last test case presented in this
thesis is a study of the proposed convection and radiant cooling
systems, done for a measurement laboratory, located in the
National Institute of Standards, Mariutia, Cairo, Egypt. The
results show that radiant cooling techniques are capable of
producing more dynamically stable, thermally stable and
comfortable conditions than conventional convection HVAC
techniques.

The CFD work, presented in this thesis, is conducted by a
CFD simulation software, called PHOENICS using a module,
dedicated for HVAC applications, called FLAIR. The software

copy, used in this work, is licensed for research purpose only.

\Y%



The software was developed by the CHAM company, located in
Wimbledon, England.
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