Proceedings of
The Second National Congress on Fluids Engineering
August 22-24, 2002, Muju, Korea

A2 F5F =LA A EH|A
Backhole ] ojgt ~HEHy A

LA B

(=]

fob

= * = =| 3% * *%
HAME, dETT, oS, gl

0

s

Effects of Backhole on Hyraulics
of Liquid Rocket Swirl Coaxial Injector

Seong-Ha Hwang*, Jaehoon Seol’, Wonho Jeong*, Poongkyu Han® and Youngbin Yoon™

Key Words : Swirl Injector(=28 9/&/E)), Atomization( U/ 3, Patternanon( B E] 1] 0] &), Backhole( HE),
PDPA(Phase_Doppler Particle Analyzer; #& E&F2 YR ZF7)), SMD(Sauter Mean Diameter;
G FH X E), Spray(#F)

Abstract

"Backhole" is an extra empty volume where is located behind the tangential entries at the rear part of the vortex chamber in
the swirl coaxial injector. With the backhole, there are three major hydraulic characteristics. First, mass flow rate is increased
about 15% compared with the case without the backhole. Second, with the backhole, the center region of the injected flow has
more large volume than that of without the backhole. The last, some range of the cone angle can be controlled by the
backhole. Experiments are conducted by using a PDPA apparatus, a mechanical pattemator, stroboscopic photography and etc.
With the backhole, based on cold-flow tests, the model swirl injector has some improvement in its performance.
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Fig. 2 Mass Flow Rate With Variable Backhole Volumes
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{(a) Large Backhole (b} No Backhole
Oxidizer Sprays of Swirl Coaxial Injector (Recess = 0)

(c) Large Backhole (d) No Backhole

Oxidizer Sprays of Swirl Coaxial Injector (Recess = 3.00)



{e) Large Backhole

(f) No Backhole
Oxidizer & Fuel Sprays of Swirl Coaxial Injector (Recess = 3.00)
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(g) Spray Angles
Fig. 3 Spray Angles with variable Backhole Volumes
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Fig. 4 SMD of Swirl Injectors with Variable
Backhole Volumes at Recess 3.0
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(a} Backhole/Vortex Chamber=1.034 (Z=70mm Recess=3.00)
(b) Backhole/Vortex Chamber=0.515 (Z=70mm Recess=3.00)
(¢) Backhole/Vortex Chamber=0.621 (Z=70mm Recess=3.00)
(d) Backhole/Vortex Chmaber=0  (Z=70mm Recess=3.00)

Fig. 5 Patternation of Swirl Coaxial Injectors
with Variable Backhole
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Fig. 6 Mixing Efficiency
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