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1 Angled Effusion cooling
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! convection cooling and film cooling

2 Impingement cooling with film cooling
? film and effusion cooling
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Optimization of turbine blade cooling through
Combined cooling Techniques

Abstract

In this thesis the analyzing and optimizing of turbine bade cooling
systems have been investigated. Since the temperature of combustion
gases is too high and sometimes this temperature reaches up to 2400 K,
the turbine blade cannot bear such thermal stress. Moreover, for higher
efficiency in advanced gas turbine, increasing the blade inlet temperature
is needed. Thus, turbine blade cooling is an appropriate way to resolve
this problem. Most important cooling methods are film cooling,
convection cooling, impingement cooling and combined cooling. In this
thesis, firstly, numerical solution of heat and flow field on the flat plate
and AGTB symmetrical turbine blade have been investigated, and the
results have been validated with experimental data. Then, geometry has
been changed and combined cooling (impingement/convection cooing
and impingement/film cooling) have been used and high cooling
efficiency and more uniform Temperature Distribution have been
obtained. The low Reynolds number K—e model (AKN) has been applied
for the turbulence flow simulation in various blowing ratio and two blade
thickness. The comparisons of the obtained results with the available
experimental and numerical data indicate that Akn model is appropriate
to predict the turbulent flow and heat transfer. Combined cooling
(impingement/convection cooing and impingement/film cooling) results
show that the cooling effectiveness for the combined cooling is
considerably enhanced and more uniform Temperature Distribution is
obtained.

Keywords:
Turbine blade, film cooling, impingement cooling, combined cooling,
cooling effectiveness, Turbulence modeling
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