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This article outlines consulting services for data center prime power using natural gas
fueled supercritical CO2 turbine generators with waste heat recovery through Organic
Rankine Cycle systems, focusing on reliability, efficiency, and scalability.



Prime Power Consulting for Data Centers Using Natural Gas Supercritical CO2 and Waste Heat ORC Systems

Introduction

The rapid growth of artificial intelligence, high density computing, and always on digital infrastructure has fundamentally changed the power requirements of data centers. Grid constraints, rising
electricity prices, interconnection delays, and reliability concerns have pushed operators to evaluate on site prime power solutions.

Natural gas fueled supercritical CO2 turbine generators offer a compelling foundation for data center prime power. When paired with waste heat recovery using Organic Rankine Cycle generators,
these systems can deliver high availability power while converting otherwise lost thermal energy into additional electricity.

Infinity Turbine provides consulting services focused on designing, evaluating, and implementing these integrated prime power architectures specifically for data center applications.

Prime Power Architecture Overview

Natural Gas Supercritical CO2 Turbine Generators

Supercritical CO2 turbines operate as closed loop Brayton cycle systems. Natural gas combustion or high temperature heat exchangers provide the thermal input, while CO2 serves as the working
fluid.

Key attributes for data centers include:

High efficiency at moderate to high temperatures
Compact footprint compared to steam systems
Closed loop operation independent of ambient air conditions
Rapid start and strong load following capability
Reduced water consumption compared to steam based plants

These characteristics align well with data center requirements for reliability, predictability, and space efficiency.

Waste Heat Recovery Using Organic Rankine Cycle Systems

Even high efficiency supercritical CO2 systems reject usable low grade heat. Organic Rankine Cycle systems are designed to convert this lower temperature waste heat into additional electrical
power.

In a data center context, ORC systems:

Increase total site electrical output without additional fuel
Improve overall system heat rate
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