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Optimization

Properties of refrigerant mixtures

ARC-13 with 1 phase separator and 3 internal heat exchangers (HX)

Linde-Hampson (LH) cycle
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Efficient cooling at low temperatures
ULT-freezers, 𝑇଴ ൑ 200 K
HTS cooling, 𝑇଴ ൑ 80 K

Wide-boiling refrigerant mixtures

Freezing of high-boiling components
limits efficiency at low temperatures

CMRC cascade

Auto-cascade refrigeration cycle (ARC)
Cubic equations of state

Peng-Robinson[1]

𝛼-function by Twu et al.[2,3]

Open source tool CoolProp[4]

Freezing point estimation
Solid-liquid-equilibrium: 𝑓௜
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according to Prausnitz et al.[5]

Example: Methane-ethane-SLE
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General assumptions:
Steady state

Adiabatic components and pipes

Constant pressure losses

Objective: Calculation of power demand

Consistency checks
Temperature profiles

Freezing point estimation
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Variable: 𝑥෤௜ …
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Initialization

Mutation

Crossover

Selection

Convergence?

Optimum

Parallel process simulation
Application of penalty functions
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bwUniCluster 2.0

Model built in Wolfram Mathematica[8]
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LH cycle ARC-13
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Temperature profiles of internal HX
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