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Rankine Cycle 
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Å A thermodynamic cycle which converts heat energy into mechanical work 

 

Å The primary components consist of: 

ï an evaporator (or boiler) 

ï a Turbine 

ï a Condenser 

ï and a pump. 

 

 

 

 

 

 

Å Real world examples of the Rankine Cycle:  Steam Locomotive, Coal 
Power Plant, Nuclear Power Plant, ORC 

What is an Rankine Cycle? 
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How an ORC works 
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ORC vs Steam 
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Rankine Cycle: T-S Diagram 

ÅAxis of Temperature 

and Entropy 

ÅProjection of Constant 

Pressure Lines 

ÅConvenient Means to 

Visualize Vapor 

Compression Cycles 
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Rankine Cycle: T-S Diagram 

Liquid Vapor 

Two-Phase 

This Bell Shaped 
Curve is Known as 
the Saturation 
Curve 
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Rankine Cycle: Steam (Ideal) 

(1) 

(2) 

(3) 

(4) 

Process Steps: 

Å 1-2: Isentropic 

Compression 

 

Å 2-3: Isobaric heat 

addition 

 

Å 3-4: Isentropic 

Expansion 

 

Å 4-1: Isobaric heat 

rejection 
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Why ORC vs Steam? 

ÅUses organic fluid (refrigerant) 

ÅLower saturation temperatures and pressures 

ÅProduce power from low grade heat 

ÅNon corrosive working medium 
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Different Working Fluids 
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Working Fluids 

Å Isentropic Saturation Curve 
ïOperating Temperature 

ïOperating Pressures 

ïPressure Ratio of Cycle 

Å Heat of Vaporization & Density 
ïReduced pump load 

Å Environmental Impact 
ïOzone depletion potential (ODP) 

ïGlobal warming potential (GWP) 

Å Safety 
ïFlammability 

ïPhysical 

Å Availability & Cost 
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Working Fluids 
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Turbine Technologies 

Axial Screw Radial Shrouded Radial 

Can handle higher 
pressure ratios 

Cheapest Efficient over large range Efficient over large range 
Hermetically sealed 
No shaft seals 

Most Expensive 
Large Thrust Load 

Least Efficient 
Shaft Seals 

Shaft seals 
High speed 

Integrated 


