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• Industrial heat pump integration relies heavily on expert-driven heuristics, with limited automation or systematic screening.

• 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 a result, 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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ΔTmin (K) TPinch (℃) EP (USD/kWh) Evap. Cond. Alloc. TAC (MUSD/yr) COP

0 68.1
0.06 1 2 2 1.85 4.46
0.12 1 2 2 3.10 4.47
0.24 2 2 3 5.53 4.65

10 63.1
0.06 1 2 2 2.19 4.09
0.12 2 2 3 3.71 4.27
0.24 2 2 3 6.62 4.27

20.2 58.0
0.06 1 2 2 2.60 3.67
0.12 2 2 3 4.43 3.86
0.24 2 2 3 7.97 3.87

30 37.8
0.06 1 2 2 2.87 3.22
0.12 1 3 3 4.93 3.35
0.24 2 3 4 9.03 3.42

TSource (℃) TSink (℃) QC (kW) QH (kW) W (kW) COP

36.7 150.5 7418.7 10143.9 2725.3 3.7

26.0 150.5 4016.8 5687.5 1670.7 3.4

26.0 85.0 2654.6 3178.2 523.5 6.0

Sensitivity to Electricity price and ΔTmin
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