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Spray characteristic of gas-liquid double swirl coaxial injector

KANG Zhongtao'* , LI Qinglian'” , ZHANG Xingiao'> , CHENG Peng'”
(1. Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China;

2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The volume of fluid method was used to analyze the flow process in pressure swirl injector. SLR camera and phase doppler

anemometry were used to measure the spray characteristics of swirl injector and gas-liquid double swirl coaxial injector. Results show that the total

pressure loss occurs mainly in inlet section, convergent section, and columned section of swirler trough. The longer the columned section is, the

thicker the liquid film and the smaller the spray cone angle is. The range of spay particle distribution increases gradually along the radial direction

while the axial velocity distribution decreases firstly and then increases along radial direction. Spray characteristic of gas-liquid double swirl coaxial

injector is greatly influenced by gas-liquid ratio (GLR). While GLR is small enough, swirling air increases the spray cone angle and decreases the

range of particle distribution; while GLR is large enough, the expansion of air compresses the spray, pushing large droplets to the center of the

spray. And at the edge of spray locates small droplets from second atomization.
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Tab.1 Parameters of pressure swirl injector

JiE i % H AR/ mm 9.8
S5 HBUK B/ mm 2
IEHE AR/ mm 4.1
Al 18 T 2
AR E T (°) 20
T = WS/ (°) 120
T A 3 B 1A B/ mm 2.766
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Tab.2 Parameters of gas switler
Jie i 1.09
R 6
MR/ (°) 50
iy 5/ mm 2
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Fig.4 Spray cone angle detecting method
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Fig.7 Liquid phase distribution at nozzle exit
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Fig.8 Velocity and pressure distribution in liquid swirler
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