
Leveraging the Power of GPU Waste Heat
Expanded Through a Turbine, Driving a Heat

Pump on a Common Shaft

https://infinityturbine.com/gpu-waste-heat-turbine-powered-heat-pump-by-infinity-turbine.html

Infinity Turbine
LLC

 This webpage QR code

  PDF Version of the webpage (maximum 10 pages)

1-608-238-6001

greg@infinityturbine.com

 [ TEL ]

 [ Email  ]

Rather than driving an electrical generator, the supercritical CO2 turbine would power a
compressor or induction heater.



Prioritized Waste Heat to Heat Pump Cooling via the use of a Turbine

The concept of modifying the cluster mesh power generation supercritical CO2 (sCO2) turbine to prioritize cooling over electricity generation in a data center environment is a promising shift,
especially when dealing with high-performance systems like NVIDIA GPUs. Here’s an evaluation of the idea, considering the objective of improving the Coefficient of Performance (COP) for cooling:

Concept Overview
Rather than driving an electrical generator, the supercritical CO2 turbine would power a compressor or induction heater. This would further increase the pressure of the CO2, allowing for a greater
pressure ratio drop when expanding the CO2, which can be harnessed to produce more effective cooling.

Key Benefits
1. Higher COP for Cooling:
• In data centers, cooling efficiency is more critical than electricity generation because of the immense heat produced by the GPUs. By focusing on creating a larger pressure drop with supercritical
CO2, the system can achieve better cooling performance.
• The larger pressure drop enables more efficient thermodynamic cycles that extract more heat from the environment (in this case, from the GPUs), improving the overall COP and reducing the need
for additional mechanical cooling systems.

2. Efficient Use of Waste Heat:
• Supercritical CO2 systems excel in waste heat recovery. By using waste heat to drive a compressor or induction heating, the system could continue to circulate CO2 with minimal external energy
input. This allows you to convert waste heat into mechanical energy, which in turn drives the cooling process.
• This aligns well with data centers’ heat-intensive environments, as the heat from the GPUs can be continuously used to maintain the cooling cycle.

3. Reduced Electrical Load:
• Data centers typically spend a large percentage of their energy budgets on cooling. By using a mechanically driven cooling system powered by the waste heat from GPUs, the electrical load on the
facility can be significantly reduced.
• This concept also reduces the need for mechanical chillers or electric-driven HVAC systems, offering a more sustainable and cost-effective cooling approach.

4. Integration with Existing sCO2 Systems:
• The supercritical CO2 turbine-driven compressor could easily integrate into the existing infrastructure of data centers using waste heat from GPUs or other equipment. The cluster mesh system
could facilitate distributed cooling, making it scalable across large GPU clusters.

Challenges and Considerations
1. System Efficiency:
• While focusing on cooling, the efficiency of this modified sCO2 system will depend heavily on how effectively the turbine can be used to drive the compressor. Supercritical CO2 turbines are
optimized for power generation, and using them for this alternative application may require system re-engineering to avoid inefficiencies.
• The transition between heat extraction and pressure modulation must be carefully controlled to maintain optimal COP without introducing losses.

2. Heat Transfer and Pressure Management:
• Increasing pressure for greater cooling efficiency also increases the demand for high-quality heat exchangers and pressure vessels. The system’s ability to handle higher pressure differences without
losing energy to friction or heat losses will be critical to achieving the desired cooling performance.

3. Material and Safety Considerations:
• The high pressures involved in supercritical CO2 systems and the modified cooling cycle may necessitate more robust materials and safety protocols. Components such as compressors, induction
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