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Energy-intensive Thermal Baths

THE CHALLENGE
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thermal baths in Austria

Static, one-time audits cannot capture
simultaneous heating/cooling demands, visitor-
driven stochastic loads, and temporally variable
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waste heat streams — a structural mismatch
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A Six-Phase Circular Audit Framework

CIRCULAR e CONTINUOUS e ADAPTIVE
AEE INTEC
Status-quo & Energy Concept Techno-economic
Potential Analysis & Simulation Modelling
t On-site measurement, load profiling Building simulation, visitor-driven Python / MILP framework, multi-T !
per energy carrier, waste heat mapping load profiles, grid interaction modelling heat pump model, component sizing

) Monitoring & Detailed Planning Efficiency-First
Predictive Control & Implementation Measures
Continuous data acquisition, NPV, IRR, LCC & LCA, subsidy Temperature optimisation, hydraulic
MPC / DMPC, peak shaving mapping, real-world rollout balancing, quick wins

O lIterative feedback loop: Field Measurement — Validated Simulation — Real-World Control — Model Refinement
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Results and testing at two demonstration sites

EMPIRICAL EVIDENCE

Living Lab 1 - H20 Hoteltherme X _, & e ‘. Living Lab 2 - Sonnentherme

Heat demand (biomass) ~6.4 GWh/a Heat demand (nat. gas) ~16 GWh/a
Electricity (grid) ~3.4 GWh/a Electricity (PV & grid) ~4.8 GWh/a
Waste heat potential (splashing water) ~1.8 MWh/d Waste heat potential (splashing water) ~4-5 MWh/d
Waste heat potential (HVAC exhaust/summer) ~5.6 MWh/d Waste heat potential (chiller/summer) ~2.6 MWh/d
Control strategy MPC Control strategy DMPC

Beyond static audit paradigms
This work advances a self-improving, data-driven audit cycle — iteratively linking field measurement, validated

simulation models, and real-world MPC/DMPC implementation.
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Efficiency increases of geothermal energy systems

with heat pumps
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