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ABSTRACT

The gas turbine performance is highly sensitive to the Compressor
Inlet air temperature. In Sudan the output of gas turbine falls to value
that is less than the rated output under high temperature Conditions. The
solution of this problem is important because the Peak Demand season
In Sudan happens in the summer. As one of the convenient methods of
inlet air cooling is evaporative cooling type considered as appropriate
for hot and dry climate.

The gas turbine and combined plants in Sudan installed in Such
ambient conditions, therefore this method can be used to Improve the
performance of gas turbine and combined cycle plants to recover the
Peak Demand .

The main purpose of this research is to investigate, analyze and
calculate the effect of inlet air cooling. This method applies efficiently
in garii power plant gas turbine.

The study results indicate that refrigerated cooling appear as
The technically feasible, it can give the maximum benefits of turbine
Inlet cooling. While evaporative cooling is economically feasible, it
Is passive option that can utilize readily available Nile water without
demineralization.

The study recommended that the suitable inlet air cooling type
For garri Power station is the evaporative cooling system because it is
highly efficient in hot and dry area.
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NOMENCLATURE
NG National Grid
NEC national electricity corporation
NOXx nitrogen oxides
Sox sulphur oxides
CO2 carbon dioxide
PB payback period
CT combustion turbine

TIAC  turbine inlet air cooling
CTIAC combustion turbine inlet air cooling
GTIAC gas turbine inlet air cooling
I1SO International Standards Organization
CHP combined heat and power systems
IGCC integrated coal gasification combined cycle
NPV net present value
MWh rate production of electrical energy
HRSG  heat recovery steam generator
KCP kalaeloa cogeneration plant in Hawaii
FOD foreign object damage
TES Thermal energy storage
DSM demand side management
HVAC  heating, ventilating and air conditioning
CTIAC Combustion Turbine Inlet Air Cooling System

DSC distribution and control system

GT1 Garri Power Plant Gas Turbine Unit Number One
LPC Low Pressure Compressor

HPC High Pressure Compressor

Munters international company for cooling system

TR ton of refrigeration

EGT exhaust gas temperature

CELdek evaporative cooling pads
NOX nitrogen of oxides

P1 compressor inlet pressure
T, compressor inlet temperature
r pressure ratio

Vi
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T3
T4
We
Wi

turbine inlet temperature
turbine outlet temperature
compressor work
turbine work
net work
cycle thermal efficiency
heat supplied to the heater
compressor out let pressure
turbine out let temperature
compressor isentropic efficiency
compressor power requirement

compressor mass flow rate

the combustion fractional pressure loss
mass fuel- air ratio

rate of heat released by the combustion
power output of the gas turbine

gallon per minute

VIl
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