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Preliminary reference samples

Provision of appropriate reference samples

PTB with support from all partners agreed on 5 types of preliminary
reference samples (one specular reflective sample, one diffuse
reflective sample, two samples with high emissivity and one sample
with medium emissivity).

PTB and LNE produced 11 sets of preliminary reference samples.

The samples were characterized for spectral emissivity and
homogeneity.

The samples sets were provided to each partner
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Preliminary reference samples

ar

Low emissivity: Specular sample: Medium emissivity: High emissvity: High emissvity:
Infragold coatings Ultra-Precision Laser-structured and Nextel, Aremco Black coating,
Technology gold plated, PTB workshop LNE
PTB workshop

LNE 50%*, 100%*, 100 50, 100, 100 50, 100, 100 50, 100, 100 50, 100, 100

ZAE Bayern 40 x 60*, 50 40 x 60, 50 40 x 60, 50 40 x 60, 50 40 x 60, 50
DTU 50 50 50 50 50
FIW 100 100 100 100 100
IG 50 50 50 50 50
ACTIS 100 100 100 100 100

PTB 50, 100 50, 100 50, 100 50, 100 50, 100

* 50 mm in diameter, 100 mm in diameter, 40 x 60 mm rectangular

Standard samples of 50 or 100 mm in diameter: Special requirements:

ZAE Bayern

\ X

* Production of 11 sets of preliminary reference samples
* Production of 66 samples of Al 6060 at PTB workshop
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Preliminary reference samples @PTB

Low emissivity: Specular sample: Medium emissivity: High emissvity: High emissvity:
Infra o Black coating,
LNE
LNE 0, 100, 100
ZAE Bayern 10 x 60, 50
DTU 50
FIW 100
IG 50
ACTIS 100
PTB 50, 100
0 mm rectangular
Standard samples ¢ = ents:
= N2 DTU

* Production of 66 samples of Al 6060 at PTB workshop
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Preliminary reference samples gPTB

Low emissivity: Specular sample: Medium emissivity: High emissvity: High emissvity:
Infra o Black coating,

LNE

LNE 50 ' 0, 100, 100

ZAE Bayern 4 bl 10 x 60, 50
DTU 50
FIW 100
IG 50
ACTIS 100

PTB 50, 100

0 mm rectangular

ents:

Standard samples ¢

* Production of 11 sets of preliminary reference samples
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High emissvity: Nextel

Directional spectral emissivity observed under 10° of Nextel at 80 °C
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- Stable and high emissivity of Nextel
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High emissvity: Nextel

Directional spectral emissivity of Nextel 811-21 at 80 °C

Wavelength / um

25.0 16.7 12.5 10.0 8.3 7.1 6.3 5.6 5.0
1.00 I 1.00
0.98 Attty NG Uil o8

- [ ”r ‘\tﬁ*ﬁ”r J |

£ 0.96 g 0.96

>

£ 0947 "W HTE 0.94

(4] ] i

T 092 £ 0.92

© . -

8 090 —10 £ 0.90

e ] 30°] ¢t

g 0.88 - 50°f — F 0.88

3 ] —60°| ¢t

o 0.867 70| 086

- ] -

0.84 - - 0.84

0.82 4 [ 0.82

080 1 T T T T T T T T T T T T T T T T T T T T T T T T B 080
400 600 800 1000 1200 1400 1600 1800 2000

Wavenumber / cm”’

- Stable and high emissivity of Nextel
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High emissvity: Aremco

Directional spectral emissivity observed under 10° of Aremco at 80 °C
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25.0 16.7 12.5 10.0 8.3 7.1 6.3 5.6 5.0
1.00

0.95 I, T gy

i I W/

0.90 - ,/ v\/

0.85 /f

0.80 jﬂyt '
] — Directional spectral emissivity of Aremco [

0.75 3 Range of uncertainty (k = 1) [ 0.03
1 —— Spectral distribution of uncertainty (k = 1) [

Directional spectral emissivity

Spectral distribution of uncertainty (k= 1)

0.70
I - 0.02
0.65 h -
! L]
0.60 - A | | )
0.01
0.55 - i
] WY TNV Y S Y TN l
050 3 T T T T T T T T T T T T T T T T T T [ T T T T T T T I OOO
400 600 800 1000 1200 1400 1600 1800 2000

Wavenumber / cm™

EMIRIM 18 months meeting, LNE, Paris, 26-27 November 2018 A. Adibekyan et al. 8



High emissvity: Aremco

FEP1B

Directional spectral emissivity of Aremco at 80 °C

Wavelength / um
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Medium emissivity: laser-structured and gold plated

BPB

Sample of 100 mm in diameter of Al 6060 Microscope image of sample

2 mm

N\

\\\_\ # -
; 7

-
-

Sample was then covered with gold

* A special structure: grooves and pyramids with a deepening in the center
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Medium emissivity: laser-structured and gold plated

Directional spectral emissivity of Gold Laser Structured at 80 °C

Wavelength / um
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* Small variation of angular distribution within the range of 0.03

EMIRIM 18 months meeting, LNE, Paris, 26-27 November 2018 A. Adibekyan et al. 11



Low emissivity: Infragold coating

Directional spectral emissivity observed under 10° of Infragold at 80 °C
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Low emissivity: Infragold coating

Directional spectral emissivity of Infragold at 80 °C

Wavelength / um
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* Small variation of angular distribution within the range of 0.02
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Specular sample: Gold Mirror Y203 Overcoat

Directional spectral emissivity observed under 30° of Gold Mirror Y203 Overcoat at 80 °C

Wavelength / um
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* Specular reflectivity of 0.98
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Specular sample: Gold Mirror Y203 Overcoat

Directional spectral emissivity of Gold Mirror Y203 Overcoat at 80 °C

Wavelength / um
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Emissivity of preliminary reference samples

Wavelength / um
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* PTB has calibrated emissivities of the preliminary reference samples
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Variation among preliminary reference samples

FEP1B

Directional spectral reflectivity of Nextel
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Variation among preliminary reference samples @PTB

Directional spectral reflectivity of AREMCO
Wavelength / ym
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Variation among preliminary reference samples

Directional spectral reflectivity of Gold Laser Structured

Wavelength / um
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* Significant sample to sample variation only of the Gold Laser Structured samples

EMIRIM 18 months meeting, LNE, Paris, 26-27 November 2018 A. Adibekyan et al. 19



Variation among preliminary reference samples

Directional spectral reflectivity of Infragold

Wavelength / ym
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Variation among preliminary reference samples

Directional spectral reflectivity of Gold Mirror Y203
Wavelength / ym
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Summary

* Each partner has received a set of five types of preliminary reference samples.

Low Specular Medium High High

emissivity: samples: emissivity: emissvity: emissvity:
Laser-

Infragold Ultra-Precision  structured and  Nextel, Aremco Black

coatings Technology gold plated, PTB workshop coating, LNE
PTB workshop

* PTB has calibrated the total hemispherical emissivity of the preliminary reference
samples with the target uncertainty of 0.03.
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