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DATABASE DESIGNER MOLECULES
Working fluids for ORCs D name
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DATABASE DESIGNER MOLECULES
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DATABASE DESIGNER MOLECULES
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DATABASE DESIGNER MOLECULES
ORC design: economics name |~ v \
oy H

ethane  aq—=— - PN
benzene -e——" T WY
propane -

e.g., net present value,

specific investment cost

[ thermo-economic ]

performance

D
o
@
@
0]
@
[}

molecule process equipment
design design design
model for model for
equilibrium properties transport properties

8 Integrating working fluid design into the thermo-economic design of ORC
processes using PC-SAFT Lehrstuhl fiir

Technische
10.10.2017

Thermodynamik

RWTHAACHEN
UNIVERSITY



Integrated thermo-economic Design
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Model for equilibrium properties: PC-SAFT1
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Model for transport properties: PC-SAFT!3

Based on Rosenfeld’s entropy scaling:
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Computer-aided Molecular Design
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Computer-aided Molecular Design
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Computer-aided Molecular Design
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ORC for waste heat recovery as case study
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Equipment 1. Heat exchanger
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Shell and tube heat exchanger Detailed design correlations:
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Equipment 2: Rotating equipment

)

equipment
design

/
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Thermo/—economic objective function
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Summa/ry: optimization problem
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1-stage gontinuous—Molecular Targeting — Computer-Aided Molecular Design?'?
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20 [1] Schilling et al., Mol. Syst. Des. Eng., 2017, 2, 301-320
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Case study: resulting ranking and validation

(, . .
Heat source: waste heat Heat sink: cooling water
T, = 120°C T:, = 15°C
m = 20kg/s AT =10K
q 8/ - y
Rank  Name SIC | €/kW Poet / KW TCI/ 10° €
- Target 2915 456 1.33
1 Propene 3303 417 1.38
2 Propane 3474 411 1.43
3  But-l-ene 4546 389 1.77
4  Isobutane 4573 387 1.77
_ 5 n-Butane 4874 378 1.84 y
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Results: specific purchased-equipment cost
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