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Solar Generation of Industrial Process Heat

The PSE Linear Concentrating FRESNEL Technology

Dr. Andreas Héaberle
PSE AG, Freiburg / Germany




Solar Generation of Industrial Process Heat
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Process Heat

2/3 of industrial end energy = process heat
1/3 of process heat < 200 C
Huge potential for solar energy

Food Industry
Textile Industry
Chemical Industry
Cooling / Air Conditioning




Solar Generation of Industrial Process Heat
The Sleeping Giant

Where to tickle the giant

Operating Temperature 150 — 200C
Power Range 50 kW — 5 MW
Rooftop installation

<+ Small Scale Linear Fresnel

Low Wind Load
High ground usage
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The PSE linear concentrating Fresnel Technology

sun rays

second stage reflector

primary fresnel reflectors

absorber tube

Length: modular in steps of 4m
Total Width: 7.5m
Aperture Width: 5.5m

Height: 4m
Weight: 40kg/m?
Peak Power: 500W/m?2
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The PSE linear concentrating Fresnel Technology

w

VimEem
IIImEEm
- -

fﬁq

N

3>>>5.

Length: modular in steps of 4m
Total Width: 7.5m
Aperture Width: 5.5m

Height: 4m

Weight: 40kg/m?

Peak Power: 500W/m?2




1st Prototype
Freiburg, Germany

Length: modular in steps of 4m
Total Width: 7.5m
Aperture Width: 5.5m

Height: 4m
Weight: 40kg/m?
Peak Power: 500W/m?
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Absorption Chillers for
Process Heat

Double effect Single effect

H,O/LiBr NH,/H,O
Driving 160-180C 160-180C
temperature

N
Temperature of 5-20C -20220C
Cold
Temperature lift 25K 55K
(max)
~

Max. COP

1,1-1,4 0,6-0,8




Solar Cooling with NH ;-H,O Chiller
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Solar Cooling with NH ;-H,O Chiller
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Collector Performance
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Collector Performance

Date: 2008/07/16
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Solar Cooling with NH ;-H,O Chiller

Winery close to Tunis, Tunisia
Collector: 44 kW ,, 16 m Length, 88 m? Aperture
Customer: Politecnico di Milano, Italy (EU Projekt ME  DISCO)




Solar Cooling with NH ;-H,O Chiller

Winery close to Tunis, Tunisia
Collector: 44 kW ,, 16 m Length, 88 m? Aperture
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Solar Cooling with double effect H ,O-LiBr Chiller
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Solar Cooling with double effect H ,O-LiBr Chiller

University of Seville, Spain
176 kW, 64 m length, 352 m? Aperture
Customer: Gas Natural, Spain




Solar Cooling with double effect H ,O-LiBr Chiller

University of Seville, Spain
176 kW, 64 m length, 352 m? Aperture
Customer: Gas Natural, Spain




Solar Cooling with double effect H ,O-LiBr Chiller

University of Seville, Spain
176 kW, 64 m length, 352 m? Aperture
Customer: Gas Natural, Spain




Solar Cooling with double effect H ,O-LiBr Chiller
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Fuel saver concept for industrial process steam

,sSolar steam*
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Peak solar capacity = nominal steam demand
100% security of supply

No interference with industrial process




Summary and Look into the Future

Pilot Experience Commercialization Expanding into the Future ....

Solera: 100 kw Cold
Production line in Freiburg
International co-operations

Two prototypes of PSE linear Fresnel collectors suc  cessfully tested
First commercial projects commissioned
Many projects for solar cooling and industrial proc ess heat expected







Gross Heat Production at 200C




Cleaning of the mirrors




