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Water conservation in power plant wet cooling tower through changing into
hybrid tower using two airflow control systems
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Wet cooling towers have a high cooling capacity. However, owing to consumption of large water
Received 05 January 2016 quantities in wet cooling towers, using them in arid regions facing a water resource crisis might cause

Accepted 20 February 2016

Available Online 26 March 2016 operational problems. In this research, changing the wet cooling tower of unit 5 of Isfahan Islamabad

power plant into a hybrid cooling tower using parallel path wet/dry configuration is studied. The hybrid
cooling tower with the recommended configuration causes minimal changes in the other power plant

Keywords:

Wet cooling tower facilities and has a low construction cost. Two different airflow control systems are investigated for the
Hybrid cooling tower wet and hybrid cooling towers. In the first system, the amount of airflow rate in the cooling tower is
Thermal power plant adjusted by means of switching tower ID fans on or off. In the second system, an optimum airflow

Water consumption

A control mechanism with high-tech fans is devised. The results reveal that the optimum airflow control
Air-cooled heat exchanger

system is more suitable than the other system, due to less water consumption, preventing the sudden
fluctuations of airflow and consequently water consumption rates and less fan power consumption.
Experimental data and results obtained by the HTFS software are used for validating the simulated
results of the wet cooling tower and air-cooled heat exchangers, respectively. The results demonstrate
that the annual amount of water conservation due to changing the wet cooling tower into hybrid tower is
approximately 343830 and 348718 cubic meters for fan switching and optimum airflow control systems,
respectively.
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Fig. 2 Obtaining water to air mass flow ratio for the design condition of

the wet cooling tower of Isfahan Islamabad power plant
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Table 1 The main characteristics of the wet cooling tower of Isfahan
Islamabad power plant
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Fig. 4 Pump characteristic curve and system resistance curves for the
main and the new circulating water systems
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Table 2 The main characteristics of the air-cooled heat exchangers used
in hybrid cooling tower
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Fig. 7 Variations in water consumption rate, number of operating fans,
water inlet temperature in the wet section and water outlet temperature
of the hybrid cooling tower for various dry-bulb temperatures- fan
switching (on/off) airflow control system
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Fig. 5 Comparison of water consumption rates of wet tower between
simulated results (for two different airflow control systems) and
experimental data for various dry-bulb temperatures
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Fig. 6 Comparison of water outlet temperatures of the air-cooled heat
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for various dry-bulb temperatures
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Fig. 9 Comparison of water consumption rates between the wet and
hybrid cooling towers in 12 months (for monthly average temperatures)
during a year- fan switching (on/off) airflow control system
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Fig. 8 Comparison of water consumption rates between the wet and
hybrid cooling towers for various dry-bulb temperatures- fan switching
(on/off) airflow control system
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Fig. 11 Comparison of water consumption rates between the wet and
hybrid cooling towers in 12 months (for monthly average temperatures)
during a year- optimum airflow control system
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Fig. 10 Comparison of water consumption rates between the wet and
hybrid cooling towers for various dry-bulb temperatures- optimum
airflow control system
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Fig. 12 Comparison of fan power consumption in the wet tower
between the two different airflow control systems
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