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Gas turbine generators proposed for AI data centers reject large amounts of usable heat.
This article quantifies available bottoming-cycle energy and explains how it can be
converted into power, cooling, or efficiency gains.



How Much Energy Is Available for Bottoming Cycles in Gas-Powered AI Data Centers?

Behind every megawatt of gas-fired power for AI data centers lies another megawatt of usable heat. The real opportunity is not just generating electricity—but harvesting the waste heat the grid leaves
behind.

Gas Turbines and the AI Data Center Power Shift

Recent announcements, including Boom Supersonic’s plan to deploy natural-gas turbine generators for Crusoe’s AI data centers, highlight a growing trend: hyperscale computing facilities are turning
to on-site prime power to bypass grid constraints, reduce interconnection delays, and secure reliable energy for AI workloads.

While these systems are typically discussed in terms of electrical output, the larger thermodynamic story is often overlooked. Gas turbines—especially simple-cycle machines optimized for fast
deployment—reject a significant fraction of their fuel energy as heat. That rejected heat represents a substantial, and largely untapped, opportunity for bottoming cycles.

Typical Gas Turbine Efficiency and Waste Heat

Modern natural-gas turbines used for data center power generally fall into two categories:

Simple-cycle gas turbines:
Electrical efficiency: ~35–42%
Aero-derived or advanced turbines:
Electrical efficiency: ~40–45%

For conservative analysis, assume a 42% electrical efficiency, which is consistent with high-performance but rapidly deployable turbines discussed in recent AI infrastructure plans.

That means:

Fuel input: 100 units of energy
Electric output: ~42 units
Rejected heat: ~58 units

This rejected heat exits the turbine primarily through:

1. Hot exhaust gas (typically 450–600°C / 840–1,100°F)
2. Cooling and casing losses (smaller but non-trivial)

For bottoming-cycle analysis, the exhaust stream dominates.

Available Energy for Bottoming Cycles
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