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Flow Characteristics of Swirl-Coaxial Injectors Using
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ABSTRACT

Numerical simulations of closed-type and open-type single injectors were conducted to investigate
the flow characteristics of a swirl-coaxial injector used in a liquid rocket engine. Numerical analysis
was conducted using a commercial program ANSYS FLUENT. The injectors has three models with
different recess length. Numerical analysis was conducted to investigate the variation of the flow
characteristics of the injector when the flow condition were changed. It was also compare and
analyzed with experimental results. The results obtained from the numerical simulation show that the

difference between the inlet pressure and the discharge coefficient is not significant.
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Fig. 1 Numerical gird of 3.6 mm

recessed injector

22 FAE 2=

FluentE o] &3l 3219 sfH& 3Pt
£33 F719 45 (Multiphase)°] =2 VOFE
AbES A, SFE EAI 3R ARl A
3}7] wj&ol Reynolds-Stress-Model(RSM)2] BSL

28 AL FYT. B9 82T E mass-flow

inletS. 2 *4245]1—7’910‘1] 94d BEAE 4 E
A BAEA B # }]l& A+ FE5 9Hd
zHoR H;‘45ﬂ—r~\‘:} o] EAEE F7] 4
& pressure-outlet 02 3G ow, ol
27148 S e g dAs)F3UT) Table 12

Table 1 Numerical ~ simulation — mass—flow-rate
conditions
Case No. Case 1 Case 2 Case 3

Closed-type [129.77 g/s|162.21 g/s|194.65 g/s

Open-type |46.35 g/s |57.96 g/s |69.52 g/s
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Fig. 2 Comparison of experimental pressure and
analytical pressure under Table 1 conditions using
closed-type injector
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Fig. 3 Comparison of experimental pressure and
analytical pressure under Table 1 conditions using
open-type injector
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Fig. 4 The ratio of experimental discharge coefficient
and analytical discharge coefficient under Table 1
conditions using closed-type injector
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Fig. 5 The ratio of experimental discharge coefficient
and analytical discharge coefficient under Table 1
conditions using open-type injector
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Fig. 6 The spray pattern of the closed-type injector and open—type injector according to recess length
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