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Reference: 
Kosmadakis, 
Estimating the 
potential of 
industrial heat 
pumps, (2019)
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Heat Carrier Temp. range (°C) Process Industrial sectors Suggested (main) heat pump specifications

Hot water 40–90
Distillation, 

pasteurization, boiling
Food, chemical

Type: Water-to-water HP 
Refrigerants: CO2, R1234ze(E)
Cycle design: standard single-stage

Steam 110–200
Drying, distillation, 

pasteurization, boiling

Paper, food, iron and 
steel, textiles, non-

metallic minerals, non-
ferrous metal, wood

Type: Water-to-air HP
Refrigerants: R1234ze(Z), R1336mzz(Z)

Cycle design: 
single-stage with IHX for a lift up 
to 60–70 K. Two-stage for higher 
lifts

Hot air 60–150 Drying
Paper, food, iron and 
steel, textiles, non-

metallic minerals, non-
ferrous metal, wood

Type: Air-to-air HP

Refrigerants:
CO2, R1234ze(E) for temperature 
below 90–100 °C, R1234ze(Z), 
R1336mzz(Z) for higher. 

Cycle design: single-stage with IHX

Reference: Kosmadakis, Estimating the potential of industrial heat pumps, (2019)

HP specifications based on heat demand carrier.
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Multi-Stage HP Process
Electrical Heating only
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