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Abstract:

In the first part of this research, the effect of the number of obstacles (one obstacle and two
tandem square obstacles) on non-dimensional mean velocity and turbulence kinetic energy
and boundary layer excitation is investigated on a convex wall of a curved channel in a
turbulent flow regime using the k-o (SST) model. The results show that the growth rate of the
boundary layer and the width of the wake in the single-barrier case decreases compared to the
double-barrier case. However, the turbulence kinetic energy in the single-barrier case is
significantly higher than in the double-barrier case. It is also possible to eliminate the
separation and vortex caused by the reverse flow in the double-barrier case in comparison with
the single-barrier case in the initial stations. In the second part of this research, the location of
the single obstacle and the distance between the obstacles has been optimized by entropy
generation analysis and multi-objective genetic algorithm in order to prevent energy loss.
Moreever, the effects of obstacle location and distance between two tandem square obstacles
on local and overall entropy caused by viscous and turbulence dissipation, total entropy,
efficiency, and irreversibility in a curved channel are investigated. The novelty of the study is
the analysis of entropy generation using the Bejan relation for the curved obstacle channel.
The results indicate that the entropy generated by viscous and turbulence dissipation decreases
by 50% and 58.33% in the optimized single-obstacle channel and by 10% and 27.77% in the
optimized double-obstacle channel compared to the base geometries, respectively. Also, the
efficiency of the curved channel in the optimal state improves by 55.55% in the presence of a
single obstacle and by 63.15% in the presence of two tandem square obstacles compared to
the base states.



X
-

Py
b(/'l/'/l/p.o?')

Hakim Sabzevari University

Faculty of
Mechanical Engineering Department

For MS.c degree
Mechanical Engineering — Energy Conversion

Numerical investigation of the excitation of the boundary layer by tandem
obstacles on a curved channel

Supervisor:

Dr. Amir bak Khoshnevis

Advisor:

Dr. Mitra Yadegari Dehkordi

By:
Hamzeh Haghighatjoo

August 2022



