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Pratt & Whitney, a division of United Technologies Corporation (UTC), is a

world leader in the design, manufacture and service of aircraft engines,

industrial gas turbines and space propulsion systems.

Pratt & Whitney Power Systems (PWPS), the industrial gas turbine business

of Pratt & Whitney, provides power generation and mechanical drive solutions

for the electric generation, oil and gas markets, including service through the

entire product life cycle

PWPS also manufactures and markets the PureCycle® system that can

harness heat in the form of hot water from many different sources such as

geothermal or oil & gas co-produced fluids, reciprocating engines, and

industrial waste heat to generate clean and reliable electricity.

Turboden, a Pratt & Whitney Power Systems company, is a European leader

in ORC technology for the generation and cogeneration of heat and power from

renewable energy and heat recovery.

Åoperating proýt of $1.99 billion in 2010

Årevenues of $12.94 billion

Å36,000 employees 

Åmore than 11,000 customers

Å195 countries

About us ïA Pratt & Whitney Power Systems Company
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United Technologies Corporation
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Fortune 50 corporation

16th largest US manufacturer

$54.3B in 2010 sales
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http://www.turboden.eu/en/home/index.php
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üstandard units from 250 kW to 3 MW

ücustomized solutions up to 15 MW
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What we do

Turboden designs and develops turbogenerators based on the Organic

Rankine Cycle (ORC), a technology for the combined generation of

heat and electrical power from various renewable sources, particularly

suitable for distributed generation.
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1980-2011- over 30 Years of Experience

1984 - 40 kWel 

ORC turbo-

generator for a 

solar plant in 

Australia

1987ï3 kWel 

ORC turbo-

generator for a 

biomass plant 

in Italy

2008 ï3 MWel  ORC 

turbo-generator for 

heat recovery on a 

waste incinirator in 

Belgium

1988ï200 kWel 

ORC geothermal 

plant in Zambia

2009 ïFirst 100 

plants and first 

installed 100 MWel  

2010 ïFirst plant 

overseas

2011 ïOver 200 ORC 

plants in the world
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The Thermodynamic Principle: The ORC Cycle
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The turbogenerator uses the hot temperature thermal oil to pre-heat and vaporize a suitable organic working

fluid in the evaporator (8 3 4). The organic fluid vapor powers the turbine (4 5), which is directly coupled to the

electric generator through an elastic coupling. The exhaust vapor flows through the regenerator (5 9) where it

heats the organic liquid (2 8). The vapor is then condensed in the condenser (cooled by the water flow) (9 6

1). The organic fluid liquid is finally pumped (1 2) to the regenerator and then to the evaporator, thus

completing the sequence of operations in the closed-loop circuit.
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Why High Molecular Mass Working Fluid Instead of Water?

Water  

ü Small, fast moving molecules 

ü Metal parts and blade erosion

ü Multistage turbine and high 

mechanical stress

Organic Fluid

ü Very large flow rate

ü Larger diameter turbine

ü No wear of blades and metal 

parts

WATER HIGH MOLECULAR MASS FLUID
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Advantages of Turboden ORC Turbogenerators

Technical advantages

Ç High cycle efficiency

Ç Very high turbine efficiency (up to 90%)

Ç Low mechanical stress of the turbine due to the low peripheral speed

Ç Low RPM of the turbine allowing the direct drive of the electric generator 

without reduction gear

ÇNo erosion of blades, thanks to the absence of moisture in the vapor nozzles

Operational advantages / results

ÇSimple start-stop procedures

Ç Automatic and continuous operation

Ç No operator attendance needed

Ç Quiet operation 

ÇHigh Availability (Admont ïover 50,000 hours of operation, availability > 98%)

Ç Partial load operation down to 10% of nominal power

Ç High efficiency even at partial load 

Ç Low O&M requirements: about 3-5 hours / week

Ç Long life
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Layout ïSome Examples

TURBODEN 7 layout

TURBODEN 18 layout
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TURBODEN 10 layout
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ORC Applications - Biomass

Biomass

Cogeneration plants with Turboden ORC can produce heat and

electrical power from biomass with high efficiency and user friendly

operation. The generated power usually ranges between 250 kW and

3 MW electric.
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Biomass Heat Recovery Geothermal Solar Thermal

Power
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ORC Plants ïPerfomances 

üGross electric efficiency: up to 24%

üOverall energy efficiency: 98%

 

100 %

18 to 24 %

2 %

80 to 74%

Thermal 

power from 

thermal oil (or 

other heat 

carrier)

Thermal power 

to heat users

Gross electric power

Thermal losses (insulation and 

generator losses)
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ORC Plant in a Process of Co-generation from 

Biomass
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Combined Heat & Power (CHP) with Split system 

Standard Sizes and Typical Performances 
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Combined Heat & Power (CHP) - Standard Sizes and 

Typical Performances 
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HRS ïHigh electrical efficiency units 

HRS for electricity generation and cogeneration from biomass
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HRS ïHigh electrical efficiency units 
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HRS ïHigh electrical efficiency units 
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