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Fig.l1 Schematic diagram of test device
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Fig.2 Schematic diagram of PIV experiment system
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Fig.3 Axial velocity vector and contours of longitudinal section
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Fig.4 Correlation of intermediate swirler vortex core radial

distance and throat area of third-stage Venturi
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Fig.5 Axial velocity distribution of different axial cross planes

at longitudinal section through swirler center

L6 25 T 05 it i o 11 BRSO AT B AN ] it o] 57
AR ) AEE (PR A /s ) 4317, AN TVl ) 43 8 53 531 kg 25
e 0.5Y/D  1.0Y/D \1.5Y/D . 2.0Y/D . 2.5Y/D, )\ &
ATUAF AN Rt ) o7 2 Ak , A58 1) 3 38 A B o 0 AF
SRR T 48 3, ZEUWE A TP il 1) 457 B 22 17 (0.5Y/D
1.0Y/D) A% 1) 3t 21y , A% 1) 885 4 Xo {4 1 , A 0 T
DX e T AR PR o il TR G, A B TR 25 AL RN 2%
S5 e LA A AL B 2 )5 (1.5Y/D . 2.0Y/D \2.5Y/D) BIAZ [i)
WA BN R, AR TR IR R A
I X, B AR BRI B TR X R

—— Tl —TLH2 ——TH3 L4 ——TLH5

Y/D

Fl6 il et 1 BRSO AR TR b AN [l e 3 )
A [ S JEE 73 Afi
Fig.6 Radial velocity distribution of different axial cross planes

at downstream of swirler
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Experimental Investigation on Effect of Terminal Venturi Tube Throat Area on
Outlet Flow Field in Triple Swirl Head Device

Li Chunjiang, Peng Jianyong, Wu Zhijuan, Luo Qian, Fu Chunda, Liu Tao
AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China

Abstract: Venturi has an important drainage effect on the swirler. By changing the throat area of third-stage venturi,
its influence on the outlet flow field of three-stage swirler is researched. Particle Image Velocimetry (PIV) is used to
analyze the outlet flow field of the swirler of the three head test piece. It is found that the radial distance between the
two vortex centers of the middle swirler first decreases and then increases with the increase of the throat area of the
third-stage venturi. The flow field at the outlet of the adjacent three-stage swirler will be superimposed, resulting in the
compression of the reflux area of the intermediate swirler. The area of the reflux area first decreases and then
increases with the increase of the throat area of the third-stage venturi. The velocity gradient of the outlet flow field of
the three-stage swirler in scheme 3 becomes larger, which can realize the efficient mixing of oil and gas in the
combustion chamber, and is more conducive to the ignition, flame combination and combustion of the combustion
chamber.

Key Words: third-stage venturi; chamfered hole type; three-stage swirler; PIV; outlet flow field
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