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Emission absorption method
vs.

color method

• Both methods -> Low temperatures (100-300 K)

• Color method -> Very low optical thickness

Soot thermometry
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High speed soot thermometry
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Choice of slit direction
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Pointing of the spray



14/11/2016Estimation of soot temperature and radiation from spray flames6 DTU Mechanical Engineering

The Spectral Pyrometry Methods

Beer-Lambert’s law:

Blackbody spectral radiance (Planck’s Law):

The emission absorption method:

Spectral radiance of media:

The Color method:
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Transient results
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Quasi-Steady results
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Comparing with CFD
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Layer effects
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Getting our own spray combustion vessel
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Heat loss by soot radiation

Comsol Multiphysics FEM model
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Gas radiation

1 mm ≈ 1 ms  ≈ 1 CAD
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Gas vs. soot radiation from stratified flames

Soot 
radiation in 

VIS/NIR

Gas radiation 
in mid-IR
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Box model
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Validation with flat flame measurements
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Modelling of spray flame with box radiation 
model

CO2 and H2O
KL ≈ 3
ε  ≈ 0.95

Soot
KL ≈ 0.05
ε  ≈ 0.05

N-Heptane
30 kg/m3

10 % O2
Tamb = 1000 K
Tad = 2010 K
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