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Helios Rack Cooling & Power Flow (kW)

Design-point estimates - 140 kWe / 140 kWth compute load

AMD Helios Stack

140 kWe in
140 kWth waste heat out
CO2 Ejector Cascade
140 kWth @ COP 0.35 = 49 kW
300 kWth @ COP 0.55 = 165 kW
Gas Cluster Mesh =214 kW cooling Cooling Demand

6 x 25 kWe cells 140 kW required
150 kWe generated +74 kW surplus

300 kWth recovered heat

Transcritical CO2

31 kWe (design pt., COP 4.5)
now a trim / backup role

Bottom line

1) CO2-only mechanical cooling: ~31 kWe (range 19-40 kWe depending on ambient/COP)

2) Ejector on rack waste heat alone: ~49-56 kW cooling (covers ~35-40% of demand)

3) Gas mesh: 6 cells, 300 kWth recovered heat — combined ejector cascade: ~214 kW cooling (surplus of 74 kW over the 140 kW load)

Figure 1. Power and waste-heat flow across the Helios stack, the gas-fired cluster mesh, and the cascaded CO, ejector

cooling system, against the 140 kW cooling demand.
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Cooling the AMD Helios Al Stack

A transcritical CO2 + waste-heat ejector cascade, design-point estimates (kW)

( N
o AMD Helios Stack o Gas Cluster Mesh o CO2 Ejector Cascade
72x MI455X accelerators 6 x 25 kWe natural-gas cells 140 kWth @ COP 0.35 = 49 kW
140 kWe in - 140 kWth waste heat 150 kWe out - 300 kWth recovered 300 kWth @ COP 0.55 = 165 kW
Warm liquid-cooling return, ~45-65°C \_ High-grade exhaust heat, 100-150°C+ = 214 KW cooling produced
\ ebo powers the stadk
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;"4‘]’""?(3\7'“3"(‘ Rzeizlt' Sl{zlus 74 kW ° Transc al CO2 (backup)
0 > - 0 = Design point: COP 4.5 - 31 kWe
Required to fully reject Helios stack heat Ejector cascade alone covers 100% of Range: 19-40 kWe (COP 3.5-7.2)
at full load demand, with margin to spare Role shifts from primary cooling to trim / backup.
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Three Questions, Three Answers

Transcri

al CO2 electrical draw

Ejector cooling from stack's own waste heat

Gas mesh sizing + combined cascade

~31 kWe at design point (COP 4.5) « range 19-40 kWe depending on ambient

~49-56 kW cooling at thermal COP 0.35-0.4 « covers ~35-40% of demand alone

6 cells (150 kwWe) = 300 kWth recovered » combined with stack heat = 214 kW cooling, a 74 kW surplus




Estimates based on published COP ranges for €02 chillers, heat-driven ejector cycles, and CHP recovery.
Not a substitute for vendor-specific thermodynamic modeling. - Cooling systems engineering analysis - July 2026
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Helios Rack Cooling & Power Flow (kW)
140 1cHe /

AMD Helios Stack

140Hei
140 kWth waste heat out
CO2 Ejector Cascade
140 Wth @ COP 0.35 - 49 kW
300 kWth @ COP 0.55 - 165 kW
Gas Cluster Mesh 214 kW cooling \ Cooling Demand
625 ko ol 140 KW required
150 KMo gensrated 474100 surplus

300 KWth recovered heat

Transcritical CO2
31 kWe (design pt., COP 4.5)
now a rim/ backup role

Bottom line
1) CO2-only mechanical cooling: ~31 KW (range 19-40 kie depending on ambient/COP)
2) Ejector on rack waste heat alone: ~49-56 KW cooling (covers ~35-40% of demand)

214 741 over the 140 KW load)

Figure 1. Power and waste-heat flow across the Helios stack, the gas-fired cluster mesh, and the cascaded CO; ejector
cooling system, against the 140 kW cooling demand.



