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Abstract

Natural draft dry cooling towers are the common towers that mostly used
in waterless areas. The performance of dry-cooling towers is highly
sensitive to the environment conditions, particularly the crosswind which
may cause reduce up to 40% of the total power generation capacity.
Therefore, understanding the environmental conditions effect on cooling
tower performance is of great importance.

In present thesis, a single cooling tower at the base in the
ESLAMABBAD power station of IRAN experimentally and numerically
studied. Experimental model made by ceramic. Pressure coefficient
around model at the entrance of the towers has been measured by using
wind tunnel. The effects of crosswinds on the thermal performance of
natural draft dry cooling towers numerically and experimentally have
been investigated. Using the finite volume method, the fluid flow and
temperature distribution around and in a tower are simulated (Using
FLUENT software). For modeling turbulent k-¢ model was employed.
Also the effects of external wind ribs are experimentally investigated.
Finally, the effect of flue gas injection on natural draft cooling tower
performance through experimental and numerical simulation has been
studied. Results indicate that flue gas injection will improve the
performance of cooling tower under cross wind condition. Another
benefit from injection into a cooling tower is that the discharged flue gas
gets thinned by as much as a factor of ten before throwing away to

the atmosphere.

145



b. L)
» "0 o LU

Y/ L’U"‘f . 2

Shahrood University of Technology
M.Sc. Dissertation
Faculty: Mechanic

Department: Energy Conversion

Performance Improvement of natural draft dry cooling
towers under cross wind using boiler exhaust

Mojtaba Khaksar

Supervisor:
Dr. Mohammad Hassan Kayhani

Consultant Supervisor:
Dr. Ali Abbas Nejad

Date: 12/2011

146



