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Motivation

* Industrial heat pump integration relies heavily on expert-driven heuristics, with limited automation or systematic screening.
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« Temperature-level selection and system sizing strongly influence performance and cost yet are often fixed early without quantitative justification.

« The number of possible source-sink combinations and configurations quickly exceeds what can be explored manually.

« As aresult, promising integration options may be overlooked, while suboptimal designs remain unchallenged.

« Scalable and transparent decision-support tools are therefore essential for large-scale industrial decarbonization.

ASTRA addresses these challenges by automating early-stage heat pump design decisions using thermodynamically consistent and data-driven methods.
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Preliminary Results

HTHP Prefiltering results
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0.06 1 2 2 1.85 4.46
0 68.1 0.12 1 2 2 3.10 4.47
0.24 2 2 3 5.53 4.65
0.06 1 2 2 2.19 4.09
10 63.1 0.12 2 2 3 3.71 4.27
0.24 2 2 3 6.62 4.27
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0.24 2 2 3 7.97 3.87
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E For more information
About this project

Scan this QR Codel

PODCAST

1. Pinch-based process representation
Composite Curves (CC) and Grand
Composite Curve (GCC)
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2. Carnot-based temperature-level pre-

screening

Systematic selection of feasible evaporator
and condenser levels

3. Superstructure optimization of heat
pump design
Optimal number, sizes, temperature levels,

and source-sink allocations

4. Feasibility and realism enforcement
Technical constraints, working-fluid

screening, and ANN-based compressor
efficiency estimation

5. Decision-ready results and rapid
sensitivity analysis
Cost-optimal heat pump design with COP,

CAPEX, OPEX, TAC, and scenario screening

HTHP Superstructure Optimization
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