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Climeon 
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Climeon statistics 

• Started 2011 

• Global market 

 

• 35 employees 

• 8 nationalities 

 

• Company 

language: 

English 
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Agenda 

for Västerbergslagens Ingeniörsklubb 

• Climeon – few words about why we do what we do 

• Quick walk through of the technology 

• Applications and integration – 

     What is important for our customer 

• The technology in some detail 

• Questions and discussion 
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Primary energy consumption by source, World 
Primary energy¹ is measured in terawatt-hours², using the substitution method³. 
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Data source: Energy Institute - Statistical Review of World Energy (2023) OurWorldInData.org/energy | CC BY 
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CLIMEON MISSION: 
REDUCE CO2 EMISSIONS BY SAVING ENERGY 

One day 

Image source: Carbon Visuals 

Metric tonnes 

1237 
per second 

24 x 7 

365 
Days per year 

39 Billion 
metric tons per year 

= 

39 000 000 000 000 kg/year 

One Day 
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Industrial processes produce lots of waste heat 

Heat 

Waste heat 

Process 

Waste heat everywhere: 

• Concrete, Steal, Glass, Plastic… manufacturing 

• Food processing 

• Combustion engines (Ships, Gensets…) 
• … 

• 60-70% of all power produced ends up as waste heat!  
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Waste Heat is more Abundant at Low Temperatures 

Source: The Energy Conservation Center Japan, Survey research on the energy system of the factories ; 2001, p.34-39 (in Japanese). 

Climeon target 

Industrial 

waste heat in 

Japan, 2001 

Question: 

How to harvest 

low temperature 

waste heat? 
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HEAT 

POWER 
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FUEL SAVINGS DECARBONIZATI
ON 

MARITIME MARKET 

IMO requires an 
emissions reduction of 
GHG by 40% between 
2008 and 2030 and by 
70% by 2050. 
 
EU’s Emissions Trading 
Scheme (ETS) expands 
to include the shipping 
industry.  
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What is important for the customer? 
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ROI 
ROI 

ROI 

ROI 

RIO = Return of investment 
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Generic ORC (Organic Rankine Cycle) 
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Hot water in 

Hot water out 

Cold water in 

Cold water out 
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Example of a maritime installation 
2-Stroke Jacket Cooling 
Jacket cooling circuit - Jacket Heat + Surplus Steam: Concept 

M/E
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STEAM
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ORC
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ORC

HPM300
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Example ORC Integration:  

Industrial Process Steam  
With pre-existing steam condenser  
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Example ORC Integration:  

Industrial Process Cooling Water 
Hot water temps above 105 °C  
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Example ORC Integration:  

Industrial Process Cooling Water 
Hot water at 75-105 °C  
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Example ORC Integration:  

Exhaust Gas 
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Integration with “100%” efficiency 
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OUR CUSTOMERS 

MARITIME GEOTHERMAL INDUSTRY 

INDUSTRY 

GEOTHERMAL 

MARITIME 

• Virgin Voyages & Fincantieri:  
– 4 Cruise vessels (108,192 GT) 
– 6 HeatPower 150 units/vessel 

• Havila Voyages & Tersan:  
– 4 Passenger Ferries (15,519 GT) 
– 1 HeatPower 150 unit/vessel – 2 Retrofit, 2 Newbuild 

• Viking Line & Xiamen Shipbuilding:  
– 1 New-build Cruise Ferries: 4 HeatPower 150 units, 2 

Steam turbines 
– 1 Retrofit Cruise Ferry: 1 HeatPower 150 unit 

• Maersk & HD Hyundai Heavy Industries:  
– 1 Retrofit pilot: 1 HeatPower 150 
– 6 New-build Container ships: 1 HeatPower 300 per 

vessel 

• Swedish Steel AB (SSAB):  
– 1 HeatPower 150 unit 

• NEO GROUP & Termolink:  
– 2 HeatPower 300 units 

• Baseload Power Iceland:  
– Kopsvatn: 8 HeatPower 150 units 
– Reykholt: 2 HeatPower 150 units   

• Baseload Power Japan:  
– Sansui: 2 HeatPower 150 units 
– Shika: 1 HeatPower 150 unit 
– Kitsune: 1 HeatPower 150 unit 
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Climeon is not alone 
A sample of competitors and their main focus 
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District heating 

100 – 500 kWe 

Industrial & Power 

15 – 200 kWe 

Industrial 

10 – 200 kWe 

Geothermal 

Very big installations 

12 – 150 MWe 

Industrial and geothermal 

Up to 40 MWe 
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Geothermal Sites can be Huge 
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But they can be smaller as well 
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THE TECHNOLOGY 
ORGANIC RANKINE CYCLE 
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Thermodynamic diagrams 
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Saturation line Saturation line 

Liquid 
Gas 

2-Phase 
Gas-Liquid Mix 

Critical point 
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Thermodynamic diagrams 
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A Sample of Thermodynamic Cycles in Power 
Generation 
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Baryton cycle 
Ex. Jet engines, Gas turbines 

Sterling cycle 

𝜂𝐶𝑎𝑟𝑛𝑜𝑡 = 1 − 𝑇𝐶𝑜𝑙𝑑[𝐾]𝑇𝐻𝑜𝑡[𝐾]  

Otto cycle 

Diesel cycle 

… 
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William John Macquorn Rankine (1820 – 1872) 
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The Rankine Cycle in Power Plants 
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250-270°C 

50-60 bara 

~36°C 

60 mbara 

Closed loop 

Working Media: Water 
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Cold water out 

Cold water in 
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The expander runs on pressure ratio 𝑃𝑆ℎ𝑎𝑓𝑡 ∝ 𝑝𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑟𝐼𝑛𝑙𝑒𝑡𝑝𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑟𝐸𝑥𝑖𝑡  
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Evaporation and 
Condensation 
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The pressure at      is defined 

by the saturation pressure of 

the boiling temperature, which 

is defined by the turbine 

4 
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Which media to use? 
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Dry expansion 
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Turbine expansion 
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Very wet expansion 
Could lead to turbine 

errosion 

Very dry expansion 
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Evaporator and Condenser 
Tube and Shell heat exchangers 
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Evaporator and Condenser 
Plate heat exchangers 
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Plate configuration and flow pattern 
Turbulence is good 
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Basic turbine technology 
Isentropic efficiency ~85-90%, 
system efficiency ~80-85% 
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Radial turbine 
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Basic turbine design 
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Stator Rotor 

Vi = Absolute gas speed 

U = Tangential speed 

       (Speed of the wheel) 

Wi = Relative gas speed 

        (Relative to the wheel) 
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Screw expander 
Isentropic efficiency ~50%, system efficiency ~30 – 
40% 
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Generators and connection to the grid 
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Converter connection to the grid 

Seal 
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Permanent Magnet Synchronous Generators 
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• Permanent magnets on the rotor  

• Usually connected to the grid via a converter 

• The converter frequency determines the generator 

speed 

• Power factor can be adjusted by the converter 




















