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Aerothermal Analysis of Rotation and Rotational Buoyancy Effect on Internal Cooling
of Gas Turbine Blade- An Experimental study

S. Mostafa Hosseinalipour?, H. Shahbazian®", M. Ghobadi®, M. Sadegh Norouzi®

! Prof., Mechanical Engineering Department, Iran University of Science and Technology, Tehran, Iran
2 PhD Student, Mechanical Engineering Department, Iran University of Science and Technology, Tehran, Iran
% Msc Student, Mechanical Engineering Department, Iran University of Science and Technology, Tehran, Iran

Abstract

Turbine blade cooling system is directly related to increasing the efficiency and power output and also
growing the life time. By increasing the turbine inlet temperature, the efficiency and power output can be
increased. Since the turbine blades are rotating at high rotational speeds, the blade cooling is also influenced
by the rotation state. The Coriolis and centrifugal buoyancy forces are two important forces that will be
created by the rotation. Therefore, in current study, the effects of Coriolis and centrifugal buoyancy forces on
local and overall heat transfer coefficients in leading and trailing edges will be investigated. The
experimental study will consider 5,000<Re<12,000, 0<R0<0.1 and 0.000125<Bu<0.006. The results
demonstrate that the local Nusselt number is reduced about 14% to 20% on the leading surface and enhanced
about 27% to 35% by rotation on the trailing surface. The Centrifugal Buoyancy effect is favorable to the
heat transfer enhancement up to 1.6~1.7 times on the leading edge and 1.8~1.9 times on the trailing edge.
Also The Reynolds number increases the local Nusselt number about 85% in both surfaces.

Keywords: Gas Turbine Cooling; Thermal Efficiency; Coriolis Force; Centrifugal Buoyancy Force;
Experimen.
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