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Using sCO, Combined Cycles to Produce Power and Data-Center-Grade Cooling from Waste Heat

A supercritical CO, turbine operating at 750°C can simultaneously deliver megawatt-class electricity and data-center-grade chilled liquid cooling. The critical design choice is not thermodynamics
alone, but which bottoming strategy delivers the most cooling per dollar.

Introduction: Turning Waste Heat into a Cooling Asset

Modern data centers increasingly operate with hot liquid cooling loops, often rejecting coolant in the 30-45°C (86-113°F) range before secondary chilling. When paired with a high-temperature
supercritical CO, (sCO,) turbine, this thermal profile creates an opportunity: convert fuel or waste heat into both electricity and chilled liquid cooling, without water consumption.

This article evaluates a 1 MW cluster-mesh sCO, turbine system operating at 750°C turbine inlet temperature, where the bottoming function is dedicated solely to cooling, not additional power
generation. The ambient heat-rejection sink is a dry cooler at 70°F (21°C)—a favorable but realistic condition.

Baseline System: 1 MW sCO, Topping Cycle
At 750°C, a recuperated sCO, Brayton cycle can realistically achieve ~45% fuel-to-electric efficiency at the module level.
For a 1 MW electrical output:

Fuel input =~ 2.22 MW thermal
Waste heat remaining = 1.22 MW thermal

With a well-designed fired heater, recuperator, and economizer, approximately 85-90% of this waste heat is available above useful temperatures for a thermal cooling process.

Recoverable drive heat available for cooling:
~1.0-1.1 MW thermal

This is the thermodynamic “budget” that all bottoming cooling strategies must share.

Target Cooling Conditions (Data Center Compatible)
Assumptions aligned with modern liquid-cooled data centers:
Chilled supply temperature: ~7-15°C (45-59°F)

Return temperature: ~20-30°C (68-86°F)
Heat rejection: dry cooler at 70°F ambient



Copyright 9/22/202 Infinity Turbine LLC






















