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Comparative experimental of spray characteristics for gas

liquid coaxial swirl single and double injectors

KANG Jinxin, TONG Yiheng, GAO Yuchao, XIE Jiahao, GUO Kangkang, FENG Songjiang
(Space Engineering University, Beijing 101416, China)

Abstract Presents an experimental study of the spray characteristics of liquid-centred coaxial swirl sin-
gle and double injectors. High-speed photography was applied to capture the transient spray process and
the corresponding atomization cone angles were obtained by a Matlab program and compared with a single
injector. And a laser particle analyzer was used to measure the Sauter mean diameter( SMD) in the near-
field region of the dual injectors, which was used to analyze the variation mechanism in the atomization
cone angle between the single and dual injectors. The results shows that with the increase of vapor liquid
ratio, the atomisation cone angle of the double injectors increases compared to the single injector. The
complex turbulence zone formed between the double injectors results in the sauter mean diameter between
the injectors being smaller than the outer side of the injector. The smaller particle size between the injec-
tors is susceptible to the winding and sucking effect of the turbulence zone, resulting in an increase in the
spray cone angle inside the double injectors.
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Fig.1 Schematic diagram of atomization experimental system under atmospheric pressure
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Fig.2 Schematic diagram of double injectors structure
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Tab.1 Geometrical parameters of injector

28 i
D,/mm 4.7
D,;, mm 8
D,/mm 9
D./mm 10.2
L./mm 10.2
D,/mm 2
R./mm 4
0,/ (°) 90
0,/(°) 10
L,/mm 20
L,/mm 40
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Fig.3 Schematic diagram of spray angle extraction

for double injectors
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Tab.2 Experimental operating conditions
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Ap/MPa  m, /(g+s™") Ap/MPa m, /(g-s™") o/
0.07 4 2.8
0. 864 140 0.09 5 3.6
0.12 6 4.3
0. 07 4 5.0
0.285 80 0. 09 5 6.3
0.12 6 7.5
0.07 4 8.0
0.119 50 0.09 5 10.0
0.12 6 12.0
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Tab.3 Pure liquid operating condition and spray angle of left/right injector
i WEWERH o /(gesT) m,/(gesTh) B/ (%) B /() B./(°) R/ %
1 1 50 0 53.27 - - -
2 1 80 0 55.94 - - -
3 1 140 0 60. 55 - - -
4 2 100 0 - 54. 45 53.11 2.47
5 2 160 0 - 56.97 57.27 0.52
6 2 280 0 - 60. 68 60. 96 0. 46
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Fig.4 Comparison of spray angle for single injector spray

angle and double injectors while £ =0
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Fig.5 Experimental comparison of atomization spray angle

between left and right injectors of double injectors
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