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Overview Research Activities FRESH NRG 

M. H. Rittmann-Frank- ESTIF Brussels 2016

1. Detailed characterization of components during the development phases

2. Test of whole collector in the 100-250°C temperature range

3. Characterization of collector field performance under real conditions

Â ISE (reflectors, collector lab test)

Â HSR-SPF (coatings, reflectors, collector field monitoring)

Â Cranfield University (Sol-Gel coatings, manufacturing)

Â Mutah University (collector field installation)

Â Soltigua (collector lab installation, collector field installation)



Tasks of SPF in the FRESH NRG project

M. H. Rittmann-Frank- ESTIF Brussels 2016

Â Testing of the Sol-Gel Coatings for receiver 

glass tube and absorber tube

Â Characterization of optical properties

Â Durability testing (ALT, Damp/Heat, abrasion)

Â Testing of primary and secondary mirrors

Â Characterization of optical properties

Â Geometrical characterization

Â Hail resistance 

Â Testing of thermal properties of receiver tube

Â Geometrical characterization

Â Field Monitoring 

Secondary mirror

Primary mirrors

Glass tube

Absorber tube



Testing of the Sol-Gel Coatings for absorber tube
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Testing of the Sol-Gel Coatings for absorber tube
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CIAT1502000Z

CIEMAT Absorber Tube, 27.02.15

D=42mm, 0°

a =0.950 e =0.138

CIAT1502001Z

CIEMAT Absorber Tube, 27.02.15

D=42mm, 60°

a =0.945 e =0.132

CIAT1502100Z

CIEMAT Absorber Tube, 27.02.15

D=38mm, 0°

a =0.951 e =0.147

CIAT1502101Z

CIEMAT Absorber Tube, 27.02.15

D=38mm, 60°

a =0.949 e =0.143
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Characterization of optical properties of selective coating

Absorptance ~95%



Testing of Sol-Gel AR Coating on receiver glass tubes
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Testing of Sol-Gel AR Coating on receiver glass tubes
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porous Silica on BG

FST01308000L

Glasstube Borosilicate

ca. 70 x 2

t =0.922

CIS11503110L

Fresh NRG, CIEMAT

Coating 1, Serie 1

t =0.968

CIS21503110L

Fresh NRG, CIEMAT

Coating 1, Serie 2

t =0.972

CIS31503210L

Fresh NRG, CIEMAT

Coating 2, Serie 3

t =0.970
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Characterization of optical properties

Transmittance ~97%



Testing of Sol-Gel AR Coating on receiver glass tubes
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Durability testing on Sol-gel AR coating



Testing of Sol-Gel AR Coating on receiver glass tubes

Â An abrasion test has been performed basing on the proposed IEC 62862-3-3 

�³�6�R�O�D�U��thermal electric plants - Part 3-3: Systems and components - General 
requirements and test methods for solar �U�H�F�H�L�Y�H�U�V�´

Â This test consists of rubbing the dry glass tube with an abrasive rubber.

Â An abrasion head is moving with low pressure on the glass surface in a straight 

line back and forth thus producing grinded stripes on the glass surface.

Â By rotating the glass tube a test surface of at least 45 x 40 mm2 is created 

where the transmittance can be measured.
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Abrasion Test Procedure


