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Spray characteristics of liquid-swirl/gas-jet coaxial injectors

JaeHyoung Jeon* - Moonguen Hong** - Jonggyou Kim**
Yeoung-Min Han** - Soo Yong Lee**

ABSTRACT

In the development of Liquid Rocket Engine(LRE) systems, it is essential to understand the spray
characteristics which influence mainly the performance and the stability of combustion. The injectors
for this study have a recessed Liquid-swirl/Gas-centered jet coaxial type. For the similarity with actual
conditions, the experimental conditions are calculated by using the momentum ratio as a matching
parameter, and the stimulants of fuel and oxidizer are gaseous nitrogen and water respectively. The
spray fields were measured by means of a photographic technique. Moreover, an effect of the

momentum ratio has been investigated.
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Fig. 1. Liquid—-swirl/Gas-jet injector with 6mm recess
length (dimensions in mm)
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Table 1. Test conditions

Values
W -

unit |Real | A1 | A2 | A3 | A4
714 f%F | g/s |201.7| 3.60 | 5.89 |8.80|12.34
714 2k}t | bar | 1041 | 025 | 0.67 |1.48 | 2.18
714 &% | m/s | 135 | 135 | 2025|270 |337.5
714 W% |kg/m’| 67.7 | 121 | 1.32 |1.47 | 1.65
A G | g/s | 59 | 9.25 |14.46(20.41(27.02
BA =} | bar | 265 | 047 | 112 |215]|3.77
MBA &% | m/s | 526 | 6.03 | 9.42 |13.29| 17.6
AN WX |kg/m’| 728 | 997 | 997 | 997 | 997
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Stioboscope Photography

Fig. 2. Schematic of experimental setup
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Fig. 3. Patterns of Spray at momentum ratio 0.612
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Fig. 4. Spray angle according to the test conditions
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Fig. 5. Half spray angle & breakup length ratio
according to the momentum ratio
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Fig. 6. Spray angle according to Momentum ratio

k]
R

=&

A 33 = s3], 2004

. Kelvin Miller, James Sisco, Nicholas

Nugent, William Anderson, "Combustion
Instability with a Single-Element Swirl
Injector’, Journal of Propulsion And Power,
Vol. 23, No. 5, September-Octorber 2007,
pp-1102-1112

. P.A. Strakey and D.G.Talley, "Mixing

Characteristics of Coaxial Injectors at High
Gas to Liquid Momentum Ratios", Air
Force Research Laboratory & JJ.Hutt,
NASA Marshall Space Flight Center

. Sebastian  Soller, Robert Wagner and

Hans-Peter Kau, "Combustion Stability
Characteristics of Coax-Swirl-Injectors for
Oxygen/Kerosene",43rd AIAA/ASME/SAE
/ASEE Joint Propulsion Conference&Exhibit
8-11 July 2007, Cincinnati, OH, AIAA
207-5563

g

o
AL719) ALY, BHF

2 o
off N zd





