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Spray Characteristics of the Oxidizer-rich Preburner
Injector in High Pressure Environments

Joonho Yang* - Seongman Choi**

ABSTRACT

In the rocket preburner, oxidizer-rich combustion with liquid oxygen and kerosene is very
challenging work. The key factor of stable flame is good mixing and that is controlled by the injector
performance. We have studied spray characteristics of the oxidizer-rich rocket preburner injector in
high pressure environments. The injector is composed of fuel orifices, oxidizer orifices and cooling
skirt with liquid oxygen. By using this apparatus, we have taken photographs and measured Sauter
mean diameter with changing ambient pressure from 0 to 30 kgf/cm2[g]. Droplet diameter is
measured by the image processing technique. From the test results, we could understand spray
characteristics of the oxidizer-rich preburner injector and this result could be applied to the
development of the oxidizer rich preburner system.

E

G2 qaz7le] AsA HY AxE P AL Holth o|F ANAE AF 2NN FL
EASHL 2T BB AASE o] Fng Fasth oebd ng@Rdd 22 48 39
AA271E BA)Y BREHS 49e Bal dolugth EADE 92 2 Vsl 2252, A3
2AER TStk A EREHS ohny] As) 9171 064 30kgf/cm2[g]7HA)
Fhrstel B2 FHAS, Sauter BE YA ZRNAOH, 8 A7) olnA AY WL oleHAT
4EARRY 2A VA B dA27)E BATIS BREAL olalF & AYes, 22 A
#9 AQa7) Adel F2E A2 B8 & UL Aol

Key Words: Rocket preburner injector(Z o478 #A}7]), High pressure environments(3l$t
#7), SMD(Sauter ¥ $7), Image processing technique(°l¥]®] 2] 71%), Spray

angle(&5-7h)

t 20081 39 179 % ~ 2008 49 19Y Al

* sHAs Y, AR sy FeFaeta

= ZA35 Y, A5y FFFst Nomenclature
A4 A}, E-mail: csman@chonbuk.ac.kr



H12#H HN2& 2008, 4,

2 A 2 oS

718 BA(e 28 EFRY A7 49

D/ : oxidizer orifice diameter
D; : fuel orifice diameter
D] : oxidizer nozzle diameter
D} : fuel nozzle diameter

P. : chamber pressure
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Fig. 1 Schematics of the injector
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Table 1. Design specifications of the oxidizer-rich
preburner injector
Specificati Design
pecification Point RD-170
Pressure 240 bar | 512 bar
P| Total mass flow rate 265 kg/s [1672 kg/s
r Number of injectors 254 254
f; Mixture ratio(Q/F) 35 52
Oxidizer Orifice flow rate
lrl (1 injector) 0.21 kg/s | 1.36 kg/s
n| Oxidizer skirt flow rate
o (1 injector) 0.82 kg/s | 5.44 kg/s
r Fuel flow rate
(1 injector) 0.03 kg/s | 0.13 kg/s
Table 2. Injector detail dimension
Item Dimension
D} 1.2 mm
Number of Oxidizer holes 8
Slot 1.5x2.2 mm’
Number of Slots 8
D} 0.6 mm
Number of Fuel holes 4
DY 1.67 mm
Df 5.5 mm
Total length 36.4 mm
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Fig. 2 High pressure chamber
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Table 3. Experimental conditions of high pressure
chamber

unit : kgf/cmz[g]

Injection pressure

Ambient air pressure A ;
P Fuel [[Oxidizer] Combine

Fuel 25
0, 5, 10, 20, 30 25 10 Oxidizer 10
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Fig. 3 Schematic of droplet size measurement
system
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Fig. 5 Discharge coefficient
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Fig. 6 Visualization of the injector in
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Fig. 7 Photographs of fuel spray with

increasing ambient pressure
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pressure

Fig. 9 Photographs of oxidizer spray with
increasing ambient pressure
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unit : kgf/cmz[g]

11 Photographs of combine spray with
increasing ambient pressure
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