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HTWP Supplier Industry Heat Source
in → out (°C)

Heat Sink
in → out (°C) Refrigerant Compressor Type Heating

Capacity (MW) COP Heat Source Media Heat Sink Media

Kobelco Wastewater (sewage sludge) 93 → n.a. n.a. → 160 R718 Roots, Screw 0.7 2.9 Steam (saturated) Steam (saturated)
Epcon/Rotrex Wastewater (sludge) 100 → n.a. n.a. → 125–146 R718 Turbo 0.5 4.5–8.7 Steam (saturated) Steam (saturated)

Spilling Chemicals 152 → n.a. n.a. → 240 R718 Piston 12.0 5.3–5.8 Steam (5 bar) Steam (19.5 bar)
Kobelco Chemicals (Bioethanol) 65 → 60 20 → 110–120 R245fa Screw 0.4 3.5 Water Steam (saturated)
Qpinch Chemicals (Ethylene Polymerization) 135 → 80 140 → 185 R718/H PO n.a. 2.9 0.45 Steam/Water Steam (saturated)

Celeroton Chemicals (Methanol Distillation) 75 → n.a. n.a. → 157 Methanol/Water Turbo n.a. n.a. Methanol/Water Methanol/Water
SPH Sustainable Process Heat Steam generation 46 → 41 90 → 123 R515B, R1233zd Screw, Piston 1.2 2.3 Water Steam

Everllence District heating 29 → 3 n.a. → 200 Natural Centrifugal 40.0 >2 Water Steam (15 bar)
Turboden District heating 70 → 60 60 → 120 R1233zd(E) Centrifugal 6.0 5–8 Water Water

RANK District heating 25 → 15 60 → 90/105/130 R1234ze(E), R1233zd(E) Screw 1.0 2.78 Water Water
AGO Energie & Anlagen District heating 23 → n.a. 120 → n.a. R717, R718 Piston 1.8 2.6 Water Water

AtmosZero Food 40 → 20 n.a. → 165 R513a/R1233zd(E) Centrifugal 0.7 1.3–2.04 Air Steam (7 bar)
AGO Energie & Anlagen Food (Brewery) 90 → n.a. 120 → n.a. R717, R718 Piston 1.2 6.1 Water Water

TTI Food (Deep-frying) 95 → n.a. 150 → 170 R718 Turbo 1.0 3 Process Gas Oil
Olvondo Food (Milk) 85/31 → 75/26 105 → 155 R704 Piston 5.4 2 Water/Water Steam (5 bar)

Skala Fabrikk Food (Milk) 5/20 → 0/12 95 → 115 R290, R600 Piston 0.3 2.5–3.4 Ice Water/Water+Glycole Water
GEA Food (Milk Spray Drying) 5 → 3 35 → 130 R744 Piston 0.9 2.5 Water Water

Aneo Industry Food (pelleting) 60 → 30 4 → 75/140 R717, R718 Screw, Piston, Centrifugal 1.7 3.1 Humid Air Water/Steam (2 bar)
Aneo Industry Food (Protein/fish oil) 80/98 → 35/98 n.a. → 148 R717, R718 Piston, Centrifugal 4.4 3.5–6.5 Water/Steam (saturated) Steam (4.5 bar)

Mayekawa Europe Food (Shrimp Processing) 12 → 7 140 → 145 R717, R601 Screw + Screw 0.8 1.8 Ammonia Steam (4 bar)
AMT Kältetechnik Food (Drying) 76 → 72 96 → 138 R1336mzz(Z) Screw 0.4 3.2 Water Water

Oilon/Astatine Food (Whiskey) 60 → n.a. n.a. → 115 Hightemp-Refrigerant Piston 1.0 5 Water Water
Heaten Food (SugarPproduction) 102 → 100 128 → 130 R1233zd(E) Piston 4.0 6 Steam (saturated) Steam (saturated)
GEA Food (Sugar Refining) 75 → 75 110 → 140 R601 Screw 4.0 3–5 Steam Steam

Enerin Food, animal feed (fish meal/oil) 16–72 → n.a. n.a.. → 163–167 R704 Piston 0.4 1.75–2.35 Water Water
HTT Food/Paper/Materials 90/150 → 70/130 n.a. → 265/200 Air Turbo 0.6 1.5–1.8 Water Oil/Water

ThermoDraft Marine 75–85 → 65–75 90–100 → 110–120 R1233zd(E) Screw 0.1 3.4–5.6 Water Water
Psycotherm, Heaten Materials (Roof Tiles) 85/60 → 70/50 230/125 → 300/225 Air, R600a, R718 Piston, Turbo 1.0 1.5/2.1 Air/Humid Air Air/Steam (5 bar)

Piller Blowers & Compressors Materials (EPDM) 92 → 60 n.a. → 126–131 R718 Turbo 10.0 4.4 n-Hexane/Water Steam
Ochsner Energie Technik Materials (Leather) 55 → 50 100 → 110 R1233zd Screw 0.3 3.2 Water Water

SPH Sustainable Process Heat Materials (Metal Treatment) 92 → 84 90 → 159 R1336mzz(Z) Piston 1.0 2.5 Water Steam (6 bar)
SPH Sustainable Process Heat Materials (Tobacco Drying) 50 → 36 90 → 139 R515B, R1233zd Piston 0.7 2.5 Water Steam (3.5 bar)

MHI Thermal Systems Materials (Drying) 55 → 50 70 → 130 R134a Centrifugal 0.6 3 Water Water
AMT Kältetechnik Materials (Bricks) 88 → 84 96 → 121 R1336mzz(Z) Piston 0.3 5 Water Water

Combitherm Materials (Brick Drying) 102 → 74 110 → 120 R1233zd(E) Screw 0.8 4.2 Water Water
SPH / Spilling Pharma 70 → n.a. n.a. → 184 R600, R718 Piston 1.7 4.4 Water Steam (11 bar)

Olvondo Pharma 36 → 34 105 → 183 R704 Piston 2.3 1.7 Water Steam (10 bar)
Turboden Pulp & Paper 17 → 8 104 → 170 R600a Centrifugal 12.0 2 Water Steam (superheated)
Spilling Pulp & Paper 133 → n.a. n.a. → 240 R718 Piston 11.2 4.2–4.7 Steam (3.2 bar) Steam (16 bar)

BS NOVA Pulp & Paper (Steam) 90 → 80 n.a. → 162 LiBr-H O Absorption 0.3 0.48 Water Steam (6.5 bar)
Cannon Bono Pulp & Paper (Steam) 90 → 80 105 → 162 R1233zd(E) Screw 0.6 5.2 Water Steam (6.5 bar)

https://heatpumpingtechnologies.org/project68/task1/
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Configuration Time to start Time to full load
Completely cold Up to 30 Min Up to 75 Min

Cold < 5 Min Up to 45 Min
Hot < 5 Min < 10 Min

Minimal capacity 0 < 3 Min

Success factors = Flexibility
Time to full load
Shutdown: < 5 min incl. pumpdown
Emergency stop: Few seconds
Restart: within seconds after stop

Thermbooster
at Felix Schoeller Weißenborn

Steam 2.2 bar(a) (123 °C)
Waste heat 46 °C/41 °C (paper dryer)
1’180 kW, COP 2.3
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Images courtesy of Olvondo

Success factors
Flexible operating range & high lift
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Success factors:
Steam generation: 7 bar(a), 165 °C
Heat source: 6/12 °C low-temperature network
Good controllability: 1:6 (target: 1:8) part-load
Natural refrigerant / no HFOs

Images courtesy of Roche presented at IHW Forum at OST, 18/03/2026

Olvondo: 1.1 t/h @ 7 bar(a)Enerin: 1.8 t/h @ 7 bar(a) 



Realized projects and what is to come with focus on success factors

Steam-generating heat pump with ammonia + water

15th IEA Heat Pump Conference
26 May 2026, Vienna cordin.arpagaus@ost.ch

9
Image courtesy by Aneo Industry AS, Felleskjøpet Agri in Trondheim, Norway

Success factors:
Natural refrigerants, cascade of screw, piston, and 4 turbo compressors
Waste heat recovery from moist air in pet food pellet production
1.6 MW, 2 t/h steam at 120 °C and 1.5 bar(a)
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NH3 heat pump for shrimp processing at Stella Polaris, Norway 

Success factors
R-717/R-601 (ammonia/pentane)
12/7 °C  140/145 °C (steam)
COP: 1.8 (combined COP: 2.5)
Heating capacity: 0.8 MWth

CO2 savings: 621 t/CO2/a
Investment: 0.8 Mio. EUR     
(excl. integration)

cordin.arpagaus@ost.ch
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Electrified feed dryer
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4 x HWW 2/9583I  3.5 MWth

120 °C Hot Water

COP ~ 2.8
2/3 at COP 2.4 (40 °C  120 °C)
1/3 at COP 4.0 (40 °C  90 °C)

Success factors:
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Largest Steam Heat Pump at Delfort Paper Mill
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Success factors:
Low-cost renewable electricity (Finland)
Fully decarbonized steam
CO2 reduction >19’000 tCO2/a
12.5 MWth, 20 t/h steam (3.4 bar(a))
17/8 °C → 104/170 °C
COP up to 2
R600a (iso-butane)
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Success factors
Proven references & operating experience
High reliability (e.g., pharma applications)
Scalability & part-load flexibility
High temperature lifts
Natural refrigerant solution
Low-cost electricity (renewable)
Fully decarbonized steam generation
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Philip Morris 
Bologna, Italy

36 °C  139 °C 
3.5 bar(a) Steam

IEA HPT Projekt 68 Task 1 
Last updated: 21 May 2026

Other case studies:
 AGO, AMT, Aneo Industry, AtmosZero 
 BS Nova, Cannon Bono, Celeroton
 Enerin, Epcon, Everllence
 GEA, Heaten, HTT, Kobelco
 Mayekawa Europe, MHI
 Ochsner, Oilon, Olvondo
 Piller, Qpinch, Rank
 Skala, SPH, Spilling
 ThermoDraft, TTI, Turboden

©Photo: JOA Air Solutions

Takeda
Vienna, Austria

65 – 70 °C  115 °C Steam
 184 °C, 11 bar(a) Steam

https://heatpumpingtechnologies.org/project68/task1/
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IVAR -Biogas: Demonstration plant 
for process steam and waste heat 
utilization since August 2023
GE Healthcare: 800 kW, 2 bar(g) 
steam from a stable 15 °C heat 
source, expected COP 1.9 to 2.0
Pelagia Måløy: 2 x 800 kW units 
(1.6 MW), 5 to 8 bar(g) steam from 
waste heat and seawater (5 to 90 
°C), COP 1.5 to 2.5 (typically 1.8)
SUSHEAT EU-Projekt: Integration 
of a 250 °C HTWP with thermal 
energy storage

cordin.arpagaus@ost.ch
15th IEA Heat Pump Conference
26 May 2026, Vienna

Images courtesy of Enerin
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# Country Industrial
Sector Unit # TSource TSink (°C) Medium 

Sink
𝑸̇𝑸𝒕𝒕𝒕𝒕 

(kW) Refrigerant COP
(-) Status

1 NL Thermoplastics LL2 2 75/65  130 Hot water 2'034 R1233zd 4.4 In operation
2 DE Paper LS2-2 1 46/41  123 Steam 1'180 R1233zd 2.3 Commissioning
3 IT Consumer goods LS1-2c 1 50/36  139 Steam 646 R1233zd 2.3 In operation
4 AT Pharmaceuticals LS2 + MVR 1 70/65  115 Steam 1'270 R600 4.2 In operation
5 ES Packaging LS2 2 92/84  159 Steam 1'060 R1336mzz(Z) 2.5 In operation
6 AT Chemicals LL1 1 70/60  140 Thermal oil 290 R1233zd 3.0 Being installed
7 DE Bio plastics LL2 1 75/65  110 Thermal oil 1'200 R600 5.0 Being nstalled
8 ES Juice LL2 2 80/70  110 Hot water 2'390 R1224yd 5.6 Commissioning
9 CH Meat LS1 1 88/83  140 Steam 361 R601 5.0 Q2/2026

10 DE Whisky LS1-2 1 65/18  120 Steam 621 R1224yd 2.1 Q2/2026

LS2LS2 LS2-2

R515B/R1233zd
1’180 kW

123 °C

R600
1’270 kW

115 °C

R1336mzz(Z)
540 kW
159 °C

LS1

R1233zd
514 kW
120 °C

Bilder mit freundlicher Genehmigung von SPH

News 23. Oktober 2025: 
Acquisition of SPH by 

Copeland

Images by courtesy of SPH

https://www.copeland.com/en-us/news/copeland-expands-industrial-heat-pump-portfolio-with-agreement-to-acquire-sustainable-process-heat
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End user Südzucker Südzucker Felix Schoeller
Application/Sector Sugar crystallization Sugar evaporation Pulp and paper
Location Offenau, DE Rain, DE Osnabrück, DE
Product 2 x HBL4-S/S 2 x HBL4-S/S HBL4-W/S 1-stage
Refrigerant R1234ze(E) R1233zd(E) R600a
Heating capacity 2.8 MW 4 MW >1 MW
Steam mass flow rate 4.2 t/h 6.6 t/h > 1.6 t/h
Heat sink 98/100 °C 128/130 °C 120 °C
Heat source 62/59 °C 102/100 °C 40 °C
COP 3.8 6.0 -
CO2 savings 1‘358 t/a 2‘660 t/a -

2 x HBL4-S/S2 x HBL4-S/S HBL4-W/S
Images courtesy of Heaten
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Carnot-Maximum 
at 0.55

(ca. 1’000 rpm)

0.5 at 
min. load 
(300 rpm)

0.5 at 
max. load 
(1’500 rpm)

HBL4-W/S HBL16-W/S
Heating capacity 0.8–2.5 MW 3.2–10 MW

Refrigerant Hydrocarbons and HFOs
Charge 320–450 kg 1’280–1’800 kg

Partial load 
Speed

30%–100%
450-1’500 rpm

20%–100%
300-1’500 rpm

Swept volume 1’496 m3/h
(4 cylinders)

5’984 m3/h
(16 cylinders)

Max. pressure 45 bar
Full to part load <1 min

Start-up 10-15 min
Dimensions 9.5 x 2.7 x 2.7 m 11 x 2.4 x 2.5 m

Weight 25 tons 65 tons
Data source: Heaten AS,  https://heaten.com/products

Source: Arpagaus, C.: 2. VDI-Fachkonferenz Einsatz von Großwärmepumpen in der Industrie, 17. September 2025, Berlin

https://heaten.com/products
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https://urldefense.com/v3/__https:/doi.org/10.52202/069564-0068__;!!DOxrgLBm!GFOXxOMUkDQ0Ifisoqnp6LWymYlLOgSMVUit33ZENekAvOcink-lcI4bOExhqvmkwyurd3ujfPB0beXQ678SolhcxLC2ys4q54I$
https://urldefense.com/v3/__https:/help.leonardo-energy.org/hc/en-us/article_attachments/17258571749148__;!!DOxrgLBm!GFOXxOMUkDQ0Ifisoqnp6LWymYlLOgSMVUit33ZENekAvOcink-lcI4bOExhqvmkwyurd3ujfPB0beXQ678SolhcxLC2S_3r0lg$
https://urldefense.com/v3/__https:/www.youtube.com/watch?v=phyyvO6lSW0&t=1s__;!!DOxrgLBm!GFOXxOMUkDQ0Ifisoqnp6LWymYlLOgSMVUit33ZENekAvOcink-lcI4bOExhqvmkwyurd3ujfPB0beXQ678SolhcxLC2ymVSWrk$
https://heatpumpingtechnologies.org/column-high-temperature-heat-pumps-are-on-the-rise-why-is-their-market-uptake-slow/
https://heatpumpingtechnologies.org/column-high-temperature-heat-pumps-are-on-the-rise-why-is-their-market-uptake-slow/
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26 May 2026, Vienna
15th IEA Heat Pump Conference

Continuing Education Course «Industrial heat pumps»

cordin.arpagaus@ost.ch

Day 1
 Module 1: General Overview
 Module 2: Economic Viability and Market
Day 2
 Module 3: Technology
 Module 4: Integration and Case Studies
Day 3
 Practical Training in the Laboratory
Day 4
 Excursion
Online participation possible on Day 1 and 2

In German:
Day 1: September 3, 2026
Day 2: September 4, 2026
Day 3: October 1, 2026
Day 4: October 2, 2026

In English:
Day 3: October 1, 2026
Day 4: October 2, 2026

https://www.ost.ch/de/forschung-und-dienstleistungen/technik/systemtechnik/ies/aus-und-weiterbildungsangebote/weiterbildungskurs-industrielle-waermepumpen
https://www.ost.ch/en/research-and-consulting-services/technology/system-technology/ies-institute-for-energy-systems/further-education/translate-to-english-weiterbildungskurs-industrielle-waermepumpen
https://www.ost.ch/en/research-and-consulting-services/technology/system-technology/ies-institute-for-energy-systems/further-education/translate-to-english-weiterbildungskurs-industrielle-waermepumpen
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