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An Experimental Study of the Rocket Preburner Injector

Joonho Yang* : Younseok So* - Hyunkyung Choi* + Seongman Choi**
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ABSTRACT
The oxidizer-rich preburner is applied to the high efficiency closed cycle rocket propulsion
system. This system is generally operated on oxidizer-fuel mixture ratio over than 50. The spray
quality and mixing performance are very important for safe combustion of this preburner. This

paper presents basic concept and spray characteristic of the preburner injector.
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: flow area of jet injector

m : flow area of orifice

& : spray angle
a .r} | R} D, . diameter of nozzle
¢ . flow area coefficient D, . diameter of orifice
M : mass flow coefficient R, . bottom radius of nozzle
4  : geometrical characteristics(‘/:l/ H R, . top radius of nozzle
F, . flow area of nozzle D oxidizer orifice diameter
D; . fuel orifice diameter
* A gn §FeETes, 2d7)EATAE D) . oxidizer nozzle diameter
*:: :jig].j—f’_ 3:5; Q] @jj]r J:CQ e Dﬁ : fuel nozzle diameter
AgrA A, E-mail: 1730joon@daum.net m : mass flow rate
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Table 1. Design Specifications of the Oxidizer-rich
Preburner Injector

Specification Design | RD-170
Pressure 240 bar 512 bar
Total mass flow rate | 265 kg/s | 1672 kg/s
Number of injectors 254 254
7| Mixture ratio(O/F) 70 52
=3
£ | Oxidizer Orifice flow
% rate(l injector) 021 kg/s | 136 kg/s
-
Oxidizer skirt flow
rate(1 injector) 082 kg/s | 544 kg/s
Fuel flow rate
(1 injector) 0.015 kg/s | 0.13 kg/s
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Table 2. Injector Detail Dimension

Jtem Variant 1 | Variant 2 | Variant 3
D, 14 mm | 12 mm | 1.00 mm
Number of
Oxidizer holes 8 A 8 8 A
Slot 2.2x2.2 2.2x2.2 22x22
Slot i< 8 7l 8 7 8 7
D[’_ﬁ 05 mm | 045 mm | 0.40 mm
Number of
Fuel holes 47 4 47
Total length 383 mm | 3.83 mm | 3.83 mm
DY 1.67 mm | 1.67 mm | 1.67 mm
Dg 55 mm 55 mm 55 mm
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Table 3. Test Conditions of Combined Case
(Fuel+Oxidizer)
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Fig. 3 Mass Flow Rate of Fuel and Oxidizer
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Fig. 4 Discharge Coefficient of Fuel and Oxidizer
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Fig. 5 Photographs of the Fuel Spray
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