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ANALYSIS OF CHARACTERISTICS OF AIRCRAFT NOZZLE FLOW BY INJECTING WATER MIST
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Modern weapon systems require stealth technology to avoid detection by enemy and successfully carry out
missions. Among them, IR stealth technology, which increases the success rate of the mission by reducing IR
signals, has been studied in various methods, and in particular, the particle injection techniques can effectively
reduce IR signals through shielding and cooling effects. In this study, the characteristics of flow and particles by
injecting water mist were analyzed to study the feasibility of injection techniques for reducing aircraft plume IR
signals. The water spray was simulated by applying a multiphase fluid model, the discrete phase model (DPM)
method, and the characteristics and temperature changes according to the flow rate were studied. We first
investigated the effects of water mist, and then selected the amount of water mist that minimizes the change of the
thrust line, and finally checked the change in the flow field due to the behavior and evaporation of water

droplets.
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Species

Table 1 Boundary conditions Boundary N, 0, CO, H,0
Free stream 0.79 0.21 - -
Free stream Pressure (Pa) 101,325 Inlet 0.74 - 0.13 0.13
(Pressure outlet) Temperature (K) 288.15
Nozzle inlet T;le;s;rgng%%) 1;? 13? Table 3 Cases with different flow rate ratios
(Mass Flow Inlet) Mass 1l y
ass flow rate (kg/s) 20.5 Flow rate ratio
Wall No-slip, adiabatic Case # (Exhaust gas/water-liquid)
Diameter of spray nozzle| 10 1 0
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Particle material Water-liquid 3 0.1
Spray Particle diameter (um) 50 4 0.15
Velocity (m/s) 16 5 0.2
Temperature (K) 288.15 6 0.25
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