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Figure 2 Principals of operation for scintillation
(Developed Opacity)
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Figure 1 A new continuously monitoring technique,
Dynamic Opacity, can be used for large
stack/combustion applications.

Particles absorb light 
Distribution of particles          flicker 
Scintillation = (I – I )  / I 
Scintillation = f (concentration) 
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Figure 3 Variations in transmitted light due 
to statistical distribution of particles
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Dust Concentration

Figure 4 Empirical relationship between light 
scintillation and dust concentration
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Figure 5. Response characteristics of 
scintillation and opacity instruments

Lens Condition                 Light Intensity                        Variation                    Dynamic Opacity 
100% transmission                        I                                            x                                     x / I 

90% transmission                       0.9I                                        0.9x                          0.9x / 0.9I = x / I 

50% transmission                       0.5I                                        0.5x                          0.5x / 0.5I = x / I 
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Figure 6 Opacity variation with dust concentration,
showing 98% IO at 50mg/m3 and effect of further
2% reduction from lens contamination.
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