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Severe accident can lead to situations when the understanding of how fine water mist affects combustion 
of hydrogen-containing compositions is vital for the NPP safety predictions. This challenging issue has been 
already studied, but without using shadowgraphy [1] and for other concentrations and compositions [2].

The paper experimentally studies the process of combustion of hydrogen-containing mixtures with H2 
concentration ranging from 6 to 73 vol.% when distilled water mist is present. The gas mixture used was 
specially prepared for each series of experiments. This approach allows for direct comparison of experiments 
in each series, including comparison of experiments in the presence of fine particles with those in a dry gas 
mixture.

The images taken during the experiments were used to analyze flame propagation under the action of 
water mist for different gas mixture compositions. Figure 1 shows the shadow images in the presence of 
water mist (Fig. 1, a) and in a respective dry mixture (Fig. 1, b).

The paper proves that water mist has a significant impact on the flame propagation behavior. This impact 
demonstrates nonmonotonic dependence on hydrogen concentration in the mixture. The results obtained can 
be used to validate the computer codes for the NPP hydrogen safety analysis.
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Fig. 1. Selected shadow images from the experiments with H2 concentration of 6 vol.% in air with (a) and without (b) 

water mist. Time is given from the moment of ignition
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