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Introduction
Updated on 12 November 2026

This publication gives performance curves for the Organic Rankine Cycle (ORC) and for carbon dioxide power
cycles — the transcritical CO2 Rankine cycle and the supercritical CO2 (sCOz) Brayton cycle.

ORC: Primarily designed for utilization of waste heat with low-grade temperature sources, the ORC charts
cover temperatures below 212 °F (100 °C) and up to about 180 °C for refrigerants such as R134a and R245fa.
The performance curves are standardized to 1 gallon per minute (3.785 litres per minute) of heat-source
water, so the user can multiply the figures by their own flow rate. Efficiencies from low-grade heat are typically
3 to 15 percent. 2026 update: R134a and R245fa are now high-GWP HFCs being phased down in the US and
EU; new ORC systems increasingly use R1233zd(E), R1234ze(E) or CO,,. The charts remain valid as
thermodynamic references.

Brayton Cycle: The sCO2 Brayton cycle can use heat from just above the critical temperature of 002 (31°C/
88 °F) to over 700 °C. Calculated cycle efficiencies in the new heat-rate section range from about 33-38% at
500 °C to about 47% at 700 °C for a recompression cycle with realistic component efficiencies.

Working Fluid: When this document was first published, closed-cycle CO2 gas turbines were still a research
topic. Since then, the 10 MWe STEP Demo pilot plant in San Antonio, Texas, has run at full speed (27,000
rpm) at 500 °C and 250 bar turbine inlet and delivered about 4 MWe net to the grid in simple recuperated
cycle, with conversion to a recompression cycle at up to 715 °C planned next. Commercial sCO2 waste-heat
engines of about 8 MW have been offered for gas turbine exhaust since 2019.

Both the ORC and sCO2 cycles can use waste heat and so reduce fuel use. Supercritical 002 can also raise
the efficiency of fossil, nuclear, solar-thermal and other topping-cycle plants, and as a bottoming cycle on
simple-cycle gas turbines can add roughly 30-50% more electricity from the same fuel.

Advantages of the Brayton Cycle: A closed-loop sCO2 cycle can use any high-grade thermal energy source:
natural gas, diesel and coal; geothermal, biomass, waste heat and solar thermal. Brayton and Organic



Rankine cycles can be cascaded for maximum heat recovery. The newest application is on-site power for data
centers, where sCO2 bottoming cycles recover gas turbine exhaust heat and CO2 refrigeration and heat
pumps cool the IT load and export heat.

Chart Data: The original performance charts and data in this document were originated and commissioned by
Infinity Turbine LLC and calculated in EES (Engineering Equation Solver) by a refrigeration engineer holding a
Master's in Mechanical Engineering (thermo-fluid mechanics) from Johns Hopkins University and a BS in
Mechanical Engineering, with over nine years' experience in refrigeration engineering and product
development. The 2026 heat-rate data were calculated with the open-source CoolProp property library;
assumptions are listed in that section.

How this document is organised: pages that follow reproduce the original R134a, R245fa and CO2 charts,
the high-temperature comparison and the CO2 Brayton charts as published in 2014. Updated and new
sections follow the original summary.

Copyright 11/12/2Q Infinity Turbine LLC

1 GPM Evaporator Water 194F
4 GPM Condenser Water SOF

File:D:\EES32\Co2 rankine cycle_HX2 EES 12/9/2012 5:02:33 PM Page 6
0.5 << <
900
890 910\9

EES Ver. 7.898
1000 Watts
990 \\/
980
20 970
880 \
N\

\930 960 \
aan \ -1

dwiatn [ft]



Conl

RN

Evapwiatn [ft]

Copyright 11/12/2Q Infinity Turbine LLC

CO2 Performance Chart

12/9/2012 5:02:31 PM Page 1

File:D:\EES32\Co2 rankine cycle_HX2.EES
EES Ver. 7.898

Twater,evap,in = 194 [F] GPMyater,evap = 1 [gal/min]
SAevap =2 1] EvapLongtn = 2. [fl]

Tret.evap.out = 1802 [F] Evapspacing = 0.007 [ft]
Evapwiain = 0.5 [ft]

Twater.ovap.out = 104.6 [F]

Tret.evapin = 9119 [F]

Pref,ovap = 1964 [psia]



Nisen,pump = 0.85 [] Tisen,exp = 0-85 [-]

Workne = 964.4 [W]
Effyystom = 7.331 k]

ref$ = CarbonDioxide

Workgy, = 6352 [Btu/hr]

Workgymp = 3061 (Btuhr]

Pref,cond = 861.1 [psia]

Tret.condjn = 73.74 [F)

GPMyator,cond = 4| [galimin]

Twater,cond,in = 50 [F] Twater.cond out = 708 [F]

Conduength =2 [f]  Condgpacing = 0.007 [ft]

SAcona = 2 [ft
Acona =2 (1] Condwign = 0.5 [ft]

Copyright 11/12/2Q Infinity Turbine LLC

File:D:\EES32\Co2 rankine cycle_HX2.EES 12/9/2012 5:02:35 PM Page 8

EES Ver. 7.898
4 GPM Condenser Water
0.5t Condenser Width
0.5ft Evaporator Width
230
1500 Watts
P

1400



wal 1300
212 — A A~ /

1200 -

— _— 1100 - P
oy e _— - -
L0l - 1000 o -
= 194 | 1= — 100 —
£ ~900 _
E_ J o _— .
476 — — . 7’,_,/'800 //,/*/

1,8 &0

P ol [ 400
140 = -

36.5 41 45.5 50 54.5 59
Twaur,cond,ln [F]

Copyright 11/12/2Q Infinity Turbine LLC

Organic Rankine Cycle and
Supercritical CO, Performance Curves

Ri134a + R24sfa + CO,

2026 Editon — with CO, heat-ate charts, SCO, tubine types and data-center




Copyright 11/12/2Q Infinity Turbine LLC

Available Languages (charts are in English)

+ English: Organic Rankine Cycle and Supercritical CO, Performance Curves

- Espafiol (Spanish): Curvas de rendimiento del ciclo Rankine organico y del CO, supercritico
« Francais (French): Courbes de performance du cycle Rankine organique et du CO, supercritique
« Deutsch (German): Leistungskurven flr OrganiceRankine*Cycle und Uberkritisches CO,

« Italiano (Italian): Curve di prestazione del ciclo Rankine organico e della CO, supercritica

* Nederlands (Dutch): Prestatiecurven voor de Organische Rankinecyclus en superkritisch CO,
+ Svenska (Swedish): Prestandakurvor fér organisk Rankinecykel och superkritisk CO,

« Suomi (Finnish): Orgaanisen Rankinesprosessin ja ylikriittisen CO,:n suorituskykykayrat

« Turkge (Turkish): Organik Rankine Cevrimi ve Stperkritik CO, Performans Egrileri

CO, ol 358 (s S aenST (il duguiaall (SO 5 8 550 2lul liaie ((Arabic) du a1 »

- &= (Hindi): 3iTfAes e s 3R gmRfsbfera CO, waelA asb

« BRI (Simplified Chinese): BB BB S5#BIR5R CO, 4EER L

- P (B78) (Traditional Chinese, Taiwan): B$EABTEIRELBERR CO, HRERAR

« $t=20{ (Korean): 77| &7! AtO|Z & =QA CO, ¥ =M

« BAS:E (Japanese): BT V£ o1 7 )LE K OBEESE CO, HRERT4R

The PDF files for each language:

| Spanish | Infinity_Turbine_Curvas_de_Rendimiento_2026_ES.pdf |
| French | Infinity_Turbine_Courbes_de_Performance_2026_FR.pdf |
| German | Infinity_Turbine_Leistungskurven_2026_DE.pdf |

| Italian | Infinitv Turhine Ciirve di Prestazione 2026 IT ndf |
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und uberkritisches CO,

R134a + R245fa « CO,

Ausgabe 2026 — mit Diagrammen zum spezifischen Wérmeverbrauch von CO,, sCO,-Turbinentypen
und Anwendungen in Rechenzentren
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Originalausgabe: 7. Januar 2014
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e applicazioni nei data center
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