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ABSTRACT

In present study, design and hot fire tests of the pryostarter are conducted. To prevent the
turbopump RPM overshoot, regressive mass flow rate profile is applied. Sudden decrease of the mass
flow rate at the end of the propellant burning is realized as well. Firing test results show good
agreements with the design requirements. Through the study with ignition substance variations,

combustion products and ignition performances are improved.
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Fig. 1 Design requirement of the mass flow rate of
the pyrostarter.

E3P3 = (Regressive profile)E Z=Tt}.
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Fig. 2 Configuration of the propellant grain
(dimension normalized).
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Fig. 3 Burning surface change during combustion.

NArade Fhe g ot WaE 4
g 59 dawAuss Y Fg 34 2
g% 4 ok 27 HolN 9¥ox wdW
Bge FAAE Goln B WAl AR
BEE W4 FUAE SUel B Gaoln,

el vehd el 2ol Ay dx
Wol dxvt QAP wel Rz Astsol U
RN 2R Qe AL S 5 Ak B=R 5
WA B 2R 242 Bzl ae Az
Mg 23 gleng 7 AsddA dade &
ARE BEE $AT 5 Uk FA4 9245A
o} F4 EARe] AzEwAe] T}

120
| Required_n
- Required_|
s 1001 Required_u
by Expected
2 |
E 80
2 s
o
=
2 -
A
g i
el
3 i
N4
] i
£
I
[=} s
Z 20f
oiwi\vwwlww\\I\\\\I\\\M\\\\\Iw\\
0 0.25 0.5 0.75 1 125

Normalized time (s’)

Fig. 4 Prediction and requirement of the mass flow
rate of the combustion gas.

Fig. 5 Manufactured solid propellants for the
pyrostarter.
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Fig. 6 Configuration of the pyrostarter
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Fig. 7 Manufactured pyrostarter test model.
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Fig. 8 Temporal variation of the normalized chamber
pressure with MTV igniter applied.
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Fig. 9 Igniter storeroom(L) and nozzle(R) after the
combustion test with 4 g of MTV.

Fig. 10 Igniter storeroom exit(L) and nozzle(R) after
the combustion test with 6 g of MTV.
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Fig. 11 Temporal variation of the normalized chamber
pressure with B/KNOs igniter applied.

Fig. 12 Igniter storeroom exit(L) and nozzle(R) after
the combustion test with B/KNOs..
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Fig. 13 Temporal variation of the normalized chamber
pressure in the repeated tests.
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Fig. 14 Temporal variation of the combustion gas
temperature in the repeated tests.

Table 1. Nominal experimental conditions.

Gas
Country Company | Temper Note
-ature
Test
Its of
Tran®” - 2456 K [
an KN.T
University
Ukraine™ | Yuzhunoye | 2269 K
USA! | Rocketdyne | 1669 K
Theoretical
Netherland
Tl APP | 1500 K |value is
1400K
10 % of
Japan!¥ ISAS 1443 K |exhaust
gas is HCl
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