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Abstract

Thermal power plants are major consumers of
freshwater, exacerbating environmental and
operational challenges in water-scarce regions. This
study evaluates strategies to reduce water
consumption at the Shahid Madahj Ahvaz Power
Plant in Iran. The results indicate a current
consumption rate of approximately 3 m3 per MWh,
which exceeds the national average of 2.2 m¥MWh
for Iranian thermal power plants. An analysis of
water loss identified the following distribution:
evaporation (54%), discharge (30%), leakage and
overflow (15%), and drift (1%). Three mitigation
strategies were evaluated: increasing cycles of
concentration, treating blowdown with reverse
osmosis, and installing anti-drift louvers. The
implementation of a combined approach
demonstrated a potential reduction in water
consumption of up to 35%, achieving a rate of 2
m3/MWh. This improvement would yield annual
savings of over 2.4 million cubic meters of water and
reduce water supply costs by 22 billion Iranian
tomans. The findings provide a practical framework
for water conservation in similar power plants,
particularly in arid and semi-arid regions.

Keywords: Thermal Power Plant, Cooling Tower,
Water Consumption Reduction, Reverse Osmosis,
Cycles of Concentration.
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