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Measurement of emissivity in air and under vacuum

Setup in air: EMA Setup under vacuum: RBCF

Setup in air Setup under vacuum

Temperature range: 20 °C to 500 °C -40 °C to 1000 °C

Spectral range: 2.5 μm to 50 μm 1.2 μm to 200 μm

Angular range: ±80° ±80°
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Measurement Scheme

Measurement Scheme :

Comparison of the sample with 

two blackbodies at 

two different temperatures

Advantage:

the thermal background, of the 

“warm” spectrometer components

and the spectral responsivity of the 

detection system cancel out

VMTBB VLTBB

Sample holder
Translation stage
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Sample holder for emissivity measurements
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Sample holder for emissivity measurements

The value of the directional spectral emissivity of the enclosure is important for: 

− Calculation of the radiation incident on the sample from the hemispherical enclosure

− Reduction of multiple reflections between sample and enclosure
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Considering multiple reflections for Low-ε-Samples

Substrate

Coating
Heating plate

Temperature-sensors

Enclosure

L
Sample

= s(ε LSample + εS.hemLS. ρEncl. ρS.+ LBackground - LDetector )
ΣΣ… ΣΣ…+ εEncl. LEncl. ρSample + LBackgroundL

Sample
= s(ε LSample - LDetector )

Lmeasured
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Four different types of foils

Foil Thickness
(µm)

Thermal conductivity
(W/(m⋅K))

Bare aluminium foil 30

PE foil colorless lacquered 80 0.44

PE foil „copper“ lacquered 80 0.40

Mesh reinforced foil
(aluminium color)

85 (average)

Bare 

aluminium foil

PE foil „copper“ lacquered
PE foil colorless

lacquered

Mesh 

reinforced foil
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Emissivity measurements of foils

Dedicated heating plate for foils: vacuum mounting of flexible objects

Pump connection

Channels for pumping air

Holes for thermometer

• Objective:

− Maintaining a good thermal contact even with thermally expanding samples

− Fitting in existing emissivity sample holder
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Emissivity measurements of foils

Heating plate

for foils

Translation stage

Two reference blackbodies

Reflective foil

Hemispherical enclosure
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Emissivity measurements of foils

• PTB has determined the emissivities of the foils
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Emissivity measurements of foils

• Very good agreement within the range of uncertainties
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Emissivity measurements of foils
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Emissivity measurements of foils

• Very good agreement within the range of uncertainties
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Emissivity measurements of foils

• Very good agreement within the range of uncertainties

• Two spectral features in emissivity measurement of mesh foil
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Emissivity measurements of foils

• Very good agreement within the range of uncertainties

• Two spectral features in emissivity measurement of mesh foil
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Homogeneity of foils

• Good agreement of three measurement points within the range of uncertainty
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Homogeneity of foils

• Good agreement of three measurement points within the range of uncertainty


