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ABSTRACT

The combustion flowfield at the near-injector region of a 50 N scale NO/CHsOH thruster was
visualized using shadowgraph technique. The explosive ignition was occurred at the design spray
condition, and the expanding combustion gas quenched the flame immediately. Approximately after 83
ms from the initial ignition, the propellant spray was re-ignited, and the flame was stabilized after 23
ms elapsed. In the increased oxidizer flow rate condition, the transient pressure at the moment of
ignition was smoother than explosive ignition, and the blow down phenomenon was not appeared in
the same operating sequence. In addition, the flame was stabilized within 17 ms, and it is caused by
improved propellants mixing before ignition.
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Table 1. Experimental conditions. UR N OU
C,H;OH
Parameters C,HsOH N,O .
enter-post
pinj,Li0. [kg/m”’] 789 20.5 lifesion
bod I~
lLio, [cP] 1.33 0.0142 Y ” —
dPinjA [bar] 2.0 6.2 IIgﬂiter
m [g/s] 3.41 18.85 s Prsas
P [bar] 10 @ D=6.63 mm windFv 167 mm j"
22 As ZA U‘ 22 mm J
A 7N S ALEE FE V) A4 AY F f}'i’fnﬁ,‘z‘f"“
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2= Z+2 550 m/s, 167.33 m/s ©|t}. 7]A|
AeA BARE 23S 99 Uxe gl
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Fig. 4 Time-trace of combustion pressure and
temperature at window inner surface: the run
time was extended to 25 s to monitor the
increase of window temperature.

Table 2. Mean performance parameters at steady
state and, 5k samples averaged.

CASE A: Explosive Ignition

Parameters CHsOH N,O
dPyy;. [bar] 1.20+0.34 | 6.77+0.37
Mass flow [g/s] 3.38+0.08 | 18.79+0.16
O/F ratio 5.56+0.14
P [bar] 9.69+0.38
C* [m/s] 1510.2+43.29
We before ignition 1.24x10*
] before ignition 11.18
CASE B: Smooth Ignition
Parameters C,HsOH N,O
dPyy;. [bar] 0.97+0.34 | 7.83+0.37
Mass flow [g/s] 3.04+0.08 | 21.33+0.15
O/F ratio 7.02+0.19
Pe. [bar] 10.83+0.37
C* [m/s] 1534.2+53.54
We before ignition 1.59x10*
] before ignition 17.32
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Fig. 5 Representative events at ignition: explosive
ignition and blowdown, CASE A.
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