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Numerical simulation of exhaust gas treatment nozzle spray
based on DPM model

ZHAO Fang, REN Zebin, WANG Haifeng, SHI Yu
(Facility Design and Instrumentation Institute,

China Aerodynamics Research & Development Center s Mianyang 621000, China)

Abstract: To enhance the absorption rate of chlorine gas and iodine vapor in the exhaust gas of
oxygen-iodine laser by sodium hydroxide, sodium carbonate and other alkaline solutions, a numerical
simulation method combining DPM(Discrete Phase Model) and turbulence models were adopted to investigate
the influence of parameters such as the nozzle spray direction, spray droplet size and spray cone angle on
the system performance, and partial experimental verification was carried out. The research shows that,
taking the spray particle distribution effect at a certain cross-section downstream of the nozzle as the
evaluation index, under the same working conditions, the larger the spray cone angle of the nozzle and
the smaller the spray droplet size, the better the spray particle distribution effect downstream; the
nozzle spray direction significantly affects the spray particle distribution downstream, among which the
reverse gas flow spray has the best effect. The research results provide strong support for the design of
subsequent experimental schemes for the exhaust gas treatment of oxygen-iodine lasers.

Keywords: oxygen-iodine laser; alkaline solution; Discrete Phase Model; nozzle; spray particle
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