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Optimization Problem
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Case study results

Case study: organic Rankine cycle

Evaporator 4 Component 1 Component 2 Molar Net power
175°C SMILES Name SMILES Name composition [kW]
Organic Rankine cycle6 _____________ (65 KW /K 1 CCC propane C#CC(C)C 3-methyl-1-butyne 85% / 15% 525
2 CCC propane CC(C)(C)C neopentane 92% | 8% 524
b Turbine Efficient calculation 3 CCC propane C#CCC 1-butyne 65% [ 35% 522
converts waste heat to power Hmp . 4 ccC propane cce(e)e isopentane 94% | 6% 519
of candidate 5 C=CC propene ccee butane 83% / 17% 519
Pret mixture rankings 6 C=CC propene CCC(C)C Isopentane 93% /| 7% 518
E—) > 7 CCC propane C=C(C)CC 2-methyl-1-butene 95%/ 5% 518
8 CCC propane CCCCC pentane 97% | 3% 515
9 CCC propane CCCOC 1-methoxypropane 96% | 4% 514
10 CCC propane COC(C)C 2-methoxypropane 95% / 5% 512
Component Parameter Value e e
85% propane
Inlet temperature 175 °C 160{ 100% propane 1601 ;5o g-mpeth -1-butvne : ;
Heat source Heat capacity rate 65 kW/K Condenser . ] ] y y Mixed WOI‘kIﬂg
Min. approach temp. 20 K fluid Increases
. Isentropic efficiency 0.65 120 - 120 - A
Turbine . . power output
Min. vapor quality (outlet) 1 ¢ O 0
Pump Isentropic efficiency 0.8 Q Optimal working ~ 100 - ~ 100 - by 11%
Min. absolute pressure 1 bar . . o) 30 - 30 -
Condenser Min. relative pressure Te-3 fluid mixture? 472 kKW 525 kW Molecular design
Evaporator Max. absolute pressure 50 bar 0 w0 - :
P Max. relative pressure 0.8 40 - _ 40 - allgns the
Inlet temperature 25 °C _ _ temperature glides
1 o 20 - ™ ™ - - ™ L ™ 20 - L L ™ - ™ - ™ .
Cooling Outlet temperature 40 °C ~16 -14 -12 -1.0 -0.8 —-0.6 —0.4 —0.2 16 -14 -12 -1.0 -0.8 —-0.6 —0.4 —0.2 IN the condenser
Min. approach temp. 10 K s / kJ/kgK s / kJ/kgK

Conclusion & Outlook

v Integrated molecular and process design of pure components and mixtures
Code based on FeO, frameworks

) | - _
Process target function to assess performance beyond molecular heuristics and published open-source [m]4=1[=]

v' Molecule superstructures unlock high-fidelity property predictions with gc-PC-SAFT | o
v’ Tailored outer approximation algorithm for efficient calculation of candidate rankings Gﬁ; crates.io/crates/feos-campd [w] :
\ .
“A  Extend method to include economic and environmental performance of working fluid? O github.com/teos-org/teos-campd
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