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MOTIVATION

100% Final Energy Consumption in Industry

25% Industrial Drying

85% Convective Drying

99% Without Heat Recovery

(Source: Mujumdar, Arnu S., Handbook of Industrial Drying, 2014)
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MOTIVATION
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EXAMPLE: BRICK DRYING

« Conventional open-loop drying process » Closed-loop heat pump drying
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BRICK DRYING: SIMULATION MODEL
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BRICK DRYING: EFFICIENCY
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BRICK DRYING: IMPROVEMENTS
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OTHER DRYING PROCESSES
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AVAILABLE HEAT PUMPS
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Max. supply temperature [*C]

1

] Kobelco SGH 165

I
[ ] Vicking Heat Booster
B Ochsner IWWDS

[ Hybrid Energy AS
I Kobelco SGH 120

I Mayekawa Eco Sirocco
[ ] Durr Thermea thermeco?

[EESEEWIN Ochsner IWDS 330 ER3

__ Piston | Combitherm
I Friotherm Unitop 22
I Ochsner IWHS ER3

Friotherm Unitop 50 NN
Johnson Controls Titan OM I
GEA Grasso FXP 63 bar DN
Star Neatpump
B Mitsubishi ETW-L
[ Johnson Controls HPX
N Johnson Controls Screw
[ Viessmann Vitocal 350-HT Pro
BN Kobelco HEM-HR90, HEM-90A

Compressor types:

N screw
B Turbo
[ Piston

I Mayekawa Eco Cute Unimo
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C. Arpagaus, Review on high temperature heat pumps, market overview and research status, European Heat Pump Summit Nuremberg, 2017.



H2020: DRYFICIENCY
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DRYFICIENCY

Efficient drying with heat pumps on industrial scale
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ANNEX48 — INDUSTRIAL HEAT PUMPS

» Adressing barriers for heat pumps
» Diffusion of knowledge of successful heat pump applications in industry

« Participating countries: Japan, France, UK, Denmark, Switzerland, Austria
Operating Agent: IZW Germany

23.11.2017 13



CASE STUDIES — ANNEX 48
63 examples of heat pumps in Austrian industries collected so far

Wood industry Pulp and paper

2 3 Electronics

Plastics industry 2

2
Metal industry Meat processing

9 2

Health and Food industry Milk
tourism 17 processing
7 2

Brewery Starch

1

Construction indust

2 Administration

Automotive industry 6
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CASE STUDIES: HEAT SOURCES AND SINKS
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CONCLUSIONS

« Heat pumps allow for more efficient drying processes

» Positive effects for the environment

« Simulations and experiments are necessary to optimize an interlinked system
* Next steps: demonstration plants

« prove the concept

 to learn more about the operation and optimize it
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