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Steam cycle vs. Organic Rankine Cycle 

Steam cycle 
 

¶ Wet fluid 

¶ Superheated steam 

¶ High superheating temperatures 

¶ High evaporation pressures 

¶ Flexible power/heat ratio (CHP) 

¶ Direct heating and evaporation 

¶ Water treatment and deaerator 

 

1-2 : expansion to p condenser  
2-3 : cooling down superheated 

vapour in regenerator  
3-4 : condensation 
4-5 : ȹp feed pump 
5-6 : preheating ORC fluid in 

regenerator 
6-1 : preheating and evaporation 

by external heat source 

Organic Rankine Cycle 
 

¶ Dry fluids 
¶ Saturated vapour 
¶ Superheated vapour after expander 
¶ Low evaporation pressure 
¶ Efficient part load behaviour 
¶ Often additional thermal oil circuit 
¶ Less complex installation, easy to 

operate 

Research results 
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Objectives 
¶ Thermodynamic analysis and compara-

tive study of the cycle efficiency for a 
simplified steam cycle versus ORC  

¶ Organic fluids: Solkatherm, R245fa, 
toluene, (cyclo)-pentane, and 2 silicone 
oils: MM and MDM.   

¶ Working fluid selection based on fluid 
characteristics and  application area.   

¶ Influence process parameters : p, T, ɖi, 
regenerator, q 

¶ Influence temperature profile heat 
source  

¶ Steam cycle with bottoming ORC 

¶ Economic analysis and comparison  

¶ Selection criteria steam vs. ORC  

¶ Elaborate industrial case studies on low 
grade waste heat sources 
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For more information : Tel +32 (0)56 241227 Fax +32 (0)56 241224 Bruno.Vanslambrouck@howest.be      www.orcycle.eu 

Howest, University College of West-Flanders, Graaf Karel de Goedelaan 5, B-8500 Kortrijk, Belgium 

Conclusions 

¶ ORCôs achieve a better cycle efficiency compared to steam cycles 
with same Tin turbine, but are limited to evaporation temperatures 
below 300°C. 

¶ The use of a regenerator increases the cycle efficiency of ORCôs 
substantially for most organic fluids. 

¶ The heating curves of ORCôs can be better fitted to the tempera-
ture profile of  low grade waste heat sources, resulting in a higher  
recovery ratio for the thermal power. 

¶ ORCôs can be operated with relatively low evaporation pressures 
on low temperature heat sources. 

¶ The electric power needed to drive the feed pump of an ORC is 
much higher as a result of the higher mass flow. 

¶ A combined backpressure steam cycle with a bottoming ORC can 
be used for a closer fit to the temperature profile of waste heat 
sources on a moderate to high temperature level. 

ORC fluids compared to water 

Influence regenerator 

Influence temperature profile heat source 

ORC test rig at Howest : 11 kWe ORC unit + electric thermal oil heater + cooling circuit + dry cooler + control panel and communication Simulation combined steam cycle + bottoming ORC 
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