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Effect of Nozzle Shape and Injection Pressure on Performance
of Hybrid Nozzle
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Abstract The fire extinguishing performance of hybrid nozzle systems is improved by injecting an extinguishing
agent concentrically into the target site and, in this study, water mist is used as a water curtain to confine the droplets
of the agent.

In this study, we numerically investigated the effect of the foundation angle and injection pressure on the performance
of a hybrid nozzle by evaluating the mean radius of the volume fractions of the agent and water mists. An experiment
involving a water mist nozzle was carried out to validate the numerical method and then the droplet behaviors, e.g.,
stochastic collision, coalescence and breakup, were calculated with 2-way interaction Discrete Particle Modeling
(DPM) in the steady state for the hybrid nozzle system.

The mean radius of the water mists increased by about 40 %, whereas that of the agent decreased by about 21 %,
when the injection pressure was increased from 30 bar to 60 bar. In addition, the mean radius of the agent increased
by about 24 % as the foundation angle of the hybrid nozzle head increased from 30° to 60°. As a result, it can be
inferred that the injection angle and pressure are important factors for hybrid water mist designs.
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Fig. 1. Injection shape and droplet distribution
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Fig. 4. Numerical domain and grid generation
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