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Characteristics of Unielement Injector Combustion
with Flow rates and Chamber Pressures

IL-Yoon Moon* -+ Jong-Gyu Kim* - Yeoung-Min Han*
Jin Yoo** - Yang-Seok Lee** - Young-Sung Ko**

ABSTRACT

In the case of appling a unielement injector developed for a full scale liquid rocket combustor, a
operating condition or configuration of the injector is changed by combustion pressure, arrangement
and injector quantity of a full scale liquid rocket combustor. In order to verify application, swirl
coaxial injectors propelled by jet-Al and liquid oxygen are tested at different conditions of a
combustion pressure, a flowrate and an injector length. As a test result, the application of the present
swirl coaxial injectors is excellent because an efficiency of a characteristic velocity is increased at the
each test condition beyond that variation of dynamic pressure intensity is small.
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Fig. 1 Schematic of swirl coaxial injector

Table 1. Specification of swirl coaxial injectors
Spary Angle

Injector (rﬁn) (n}:n) ([fm) (I;;) ﬁﬁ;; (©/F)

{deg)

Type-1|41 (81|95 19| 06 65/120

Type-1I | 41 | 81 1167|191 06 65/120

Type-ll| 36| 78|95 | 20 0.6 65/120
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Fig. 2 Schematic of unielement thrust chamber
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Table 2. Hot—Firing Test Matrix

cr 121 108 OF| oLl | oo

(mm) Pressure

1 |Type-1| 84 | 232 |277| 114 52.5 bara
2 |Type-1 | 84 | 232 |277| 9.85 70.0 bara
3 |Type-I | 84 | 232 {277 114 52.5 bara
4 |Type-| 64 | 177 |277| 985 | 52.5 bara
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Table 3. Hot-Firing Test Result
Injector Jet-A1| LOX O/.F ?’?js?l‘j: Ch;r;;]c;l;l:tlc
(ke/s) | (ke/s) | Ratio (bara) Velocity
(m/s)
1 |Type-1|84.9 [232.9| 2.76 | 502 1613
2 |Type-1| 827 |2328| 281 | 722 1725
3 |Type-T1| 86.1 |242.8| 2.82 | 613 1702
4 |Type-TN| 63.2 {182.5| 2.89 | 56.5 1733
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Fig. 3 Pressure Fluctuation of Combustion
Chamber
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Fig. 4 Time Traces of Frequency Characteristics
at Combustion Chamber
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