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Cycle efficiencies of ORCs using working fluids presented in Figures 5&6. 

Supplementary material for “Thermodynamic selection of the optimal working fluid for Organic 

Rankine Cycles” by Attila R. Imre, Réka Kustán and Axel Groniewsky 

Cycle efficiencies – calculated in CycleTempo 5.0 environment using fluid data from RefProp 9.0 –  of 

ORCs using working fluids presented in Figures 5&6. 

 Process flow diagrams (layouts) are shown on pp. 2-4 of the Supplementary Material. 
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p T

h m

p = Pressure [bar]

T = Temperature [°C]

h = Enthalpy [kJ/kg]

m = Mass f low  [kg/s]

Pm = Mechanical Pow er [kW]

P = Pow er [kW]

i = Isentropic eff iciency [%]

m,e = Mechanical*Electrical eff. [%]


E = Energy loss [kW]

X = Vapour quality [%]

E,in = Energy input [kW]

H,trans = Transmitted heat f low  [kW]
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P =     -1.46 kW

i = 100 %

m,el = 100 %

H,trans = 3717.14 kW

Pm =   1000.00 kW

i = 100 %


E =   1000.00 kW

E,in =   4715.68 kW

    5.000    -45.00

  -175.83   723.744

77

    5.000    -50.00

  -180.96   723.744

66

  0.03190    -44.65

  -153.28     9.441

  0.03190    -44.65

     0.00(X)     9.441

44

  0.03190    -44.58

   100.00(X)     9.441

33

    1.086     29.85

   346.36     9.441

    1.086     29.85

   346.36     9.441

22

    1.086    -44.63

  -153.13     9.441
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8

7

6

5

4

1

isopentane (RefProp)

H,trans = 3699.69 kWP =     -0.31 kW

i = 100 %

m,el = 100 %

Pm =   1000.00 kW

i = 100 %


E =   1000.00 kW

E,in =   4699.38 kW

    5.000    -45.00

  -175.83   720.345

77

    5.000    -50.00

  -180.96   720.345

66

 0.003185    -44.65

  -250.51     9.021

 0.003185    -44.65

     0.00(X)     9.021

44

 0.003185    -44.14

   100.00(X)     9.021

33

   0.2482     29.85

   270.48     9.021

   0.2482     29.85

   270.48     9.021

22

   0.2482    -44.65

  -250.47     9.021
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7
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5

4

1

hexane (RefProp)
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P =     -2.75 kW

i = 100 %

m,el = 100 %

H,trans =  3606.2 kW

Pm =   1000.00 kW

i = 100 %


E =   1000.00 kW

E,in =   4603.45 kW

    5.000      8.00

  -118.27   593.254

77

    5.000      3.00

  -124.35   593.254

66

  0.09960     19.85

  -108.98     8.370

  0.09960     19.85

     0.00(X)     8.370

44

  0.09960     19.85

    98.54(X)     8.370

33

    2.990    119.86

   441.37     8.370

    2.990    119.86

   441.37     8.370

22

    2.990     19.92

  -108.66     8.370
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8

7

6

5

4

1

Benzene (RefProp)

P =     -1.26 kW

i = 100 %

m,el = 100 %

H,trans = 3619.45 kW

Pm =   1000.00 kW

i = 100 %


E =   1000.00 kW

E,in =   4618.18 kW

    5.000      8.00

  -118.27   595.433

77

    5.000      3.00

  -124.35   595.433

66

  0.02896     19.85

  -166.95     8.551

  0.02896     19.85

     0.00(X)     8.551

44

  0.02896     26.43

   100.00(X)     8.551

33

    1.309    119.86

   373.27     8.551

    1.309    119.86

   373.27     8.551

22

    1.309     19.88

  -166.81     8.551
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Toluene (RefProp)
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P =    -12.55 kW

i = 100 %

m,el = 100 %

H,trans = 3762.77 kW

Pm =   1000.00 kW

i = 100 %


E =   1000.00 kW

E,in =   4750.23 kW

    5.000      8.00

  -118.27   619.012

77

    5.000      3.00

  -124.35   619.012

66

   0.6465     19.85

   222.56    16.174

   0.6465     19.85

     0.00(X)    16.174

44

   0.6465     25.15

   100.00(X)    16.174

33

    10.30    119.85

   517.03    16.174

    10.30    119.85

   517.03    16.174

22

    10.30     20.16

   223.34    16.174

11

8
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6

5

4

1

R141b (RefProp)

P =     -1.04 kW

i = 100 %

m,el = 100 %

H,trans = 3711.04 kW

Pm =   1000.00 kW

i = 100 %


E =   1000.00 kW

E,in =   4710.00 kW

    5.000    -45.00

  -175.83   722.555

77

    5.000    -50.00

  -180.96   722.555

66

  0.01985    -44.65

  -177.77     8.962

  0.01985    -44.65

     0.00(X)     8.962

44

  0.01985    -44.65

    99.58(X)     8.962

33

   0.8155     29.85

   347.88     8.962

   0.8155     29.85

   347.88     8.962

22

   0.8155    -44.63

  -177.66     8.962
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pentane (RefProp)


