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Abstract

Abstract

A Numerical Study of Self Similar Solution in Rotor-Stator System
with Radial Outflow

By
Mohammad Fakharian

Mechanical Engineering Department
Shahrood University of Tcchnology ,Shahrood, Iran

In this thesis. the fluid tlow and heat transter through a rotor-stator system with radial
outflow has been studied numerically. Also, the experimental data of the previouse study
has been presented and compared with numerical results. The system is considered as a part
of the Gas Turbine cooling system in which the cooling air leave the gas turbine
compressor. The air is rotated through these kind of system before it is used to cool the
turbine blades. This rotation causes the static temperature of the cooling air to decreases
which leads to higher efficiency of the cooling system. Air (as the subject fluid) enters the
system axially and lead through the space between rotor and stator after colliding the rotor.
After running through the mentioned path and rotating in the space between the two discs ,
the air finally leaves the system radially in the maximum radius.The Navier-Stokes
cquations have been solved for a steady state flow of an incompressible tluid in cylindrical
coordinates. The low Reynolds k-¢ model has been used for numerical analysis. The
numerical results and the experimental data have been compared for tangential and radial
velocity terms as well as the focal Nusselt numbers. The results reveals a good agreement
between the data. The flow structure in the system proves the existence of the boundary
laver on each individual discs which demonstrates the existence of Batchlor flow in the
svstem.Good resujts have been achieved performing Reynolds analogy between rotor’s total
moment coefticient and average Nusselt number. Also, self similarity of the numerical
results have been studied which is almost observed for the higher rotational velocities of the

rotor and in the vicinity of the system core.

Key words: Gas-Turbine cooling system, Rotor-stator system, rotating flow, numerical
analysis, self similarity
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