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Optical (Interferometric) Measurements of Vapor Deposition Growth
Rate and Dew Points in Combustion Gases
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Abstract

An optical interference method was developed for measuring rapidly growing and evaporating
liquid condensate films (e.g., Na,SO,, K.SO.) on solid surface exposed to flowing combustion
product gases at film thicknesses well helow the onset of complications due to run-off, Ta
develop this optical system, this study investigated the optical parameters (e.g., polarization
state, incident angle, target roughness, etc.).

Trends for the Na,80.(/) and K,SO,(/) deposition rates as a function of target temperature
using this optical measuring system agree with the theoretical prediction of the vapor deposition.
This study was able to extend the experimental range for vapor plus condensed phase transport
and deposition,

While previously unable to measure the evaporation rates interferometrically, these rates are
estimated from the results of the investigation of polarization states.
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Fig. 1 Schematic diagram of optical and
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Fig. 3 Interference signals (Na,SO,)
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Fig. 4 Interference signals (Na,SO,)
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Fig. 6 Na,SO, deposition rate vs. target temperat-
ure, Gas temperature: 1100°C
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Fig. 7 K,SO, deposition rate vs. target temper-
ature, Gas temperature: 1100°C
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