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Abstract 

  Gas turbine performance is very sensitive to the ambient air conditions, particularly in 

hot and arid climates. Various turbine inlet air cooling (TIAC) techniques including mechanical 

vapor compression and lithium bromide-water absorption refrigeration systems are used in 

several locations worldwide. This work concerns a comparative study using mass and energy 

balances and cost analysis of several cooling technologies coupled with a typical gas turbine 

under Riyadh weather conditions. The results are expressed in terms of yearly variations of 

power output, fuel consumption, and thermal efficiency of the gas turbine unit. They also include 

the total and operating costs and the payback period for each configuration of TIAC systems. 

The study proposes first systematic approaches to determine the air cooled temperature at the 

compressor inlet and the corresponding cooling capacity for the considered TIAC systems. The 

optimum values of such air cooled temperature and cooling capacity are found to be 8℃ and 36 

kW/m
3
sec

-1
, respectively. The comparative study shows that using the media evaporative 

cooling, the simple mechanical vapor compression or the single-effect H2O-NH3 absorption 

cooling systems are not recommended. However, the sub-cooling multistage compressor system 

coupled with a wet cooled condenser and the single-effect LiBr-H2O- absorption refrigeration 

systems show better performance. 

Keywords: Gas turbine; single turbine inlet air-cooling (TIAC) technologies; power boosting; 

economic analysis. 
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