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(57) Abstract: Devices, systems, and methods for flue gas cooling for carbon capture processes are disclosed herein. A flue gas cooling
process for carbon capture includes: cooling a flue gas in a direct contact cooler by a cooling water cooled in a closed cooling loop;
cooling the cooling water in the closed cooling loop utilizing air-cooled heat exchangers; cooling the flue gas below a water dew point
to produce a surplus water when an available cooling duty of the closed cooling loop exceeds a cooling duty required to cool the flue
stream to the water dew point; storing the surplus water in a surplus water storage vessel; and directing the surplus water stored in
the surplus water storage vessel to the direct contact cooler when the available cooling duty of the closed cooling loop is less than the
cooling duty required to cool the flue stream to the water dew point.



