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Research on Ignition Energy of Low-Pressure Torch Igniter
for the Expander Cycle LOX/LH, Engine
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Abstract: In order to meet the requirement of multiple ignition of the expander cycle LOX/LH,
engine, considering the heat absorption of the propellant and the heat release of the igniter torch,
the energy problem of torch ignition in the thrust chamber is theoretically analyzed by means of
thermodynamic calculation method. Considering the re-combustion of torch gas and oxygen in the
thrust chamber, the energy given by the fuel-rich low-pressure torch igniter can meet the demand
of the thrust chamber. Then two low-pressure torch ignition systems for the expander cycle engine
are designed and 17 ignition tests are carried out . The test results are in good agreement with the
theoretical analysis results, and the re-combustion hypothesis is verified.
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Fig. 1 Expander cycle LOX/LH, engine flow schematic
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Fig. 2 Calculation results of hydrogen flow rate in the

thrust chamber during start-up
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Fig. 3 Calculation results of oxygen flow rate in the

thrust chamber during start-up
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Tab. 1 Ignition power required by the thrust chamber
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Fig. 4 Calculation results of adiabatic combustion

temperature and power of torch igniter
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Tab. 2 Ignition power required by the thrust chamber
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Tab. 3 Ignition power provided by the torch igniter considering afterburning
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Fig. 5 Flow schematics of the low-pressure

torch ignitier and test engines
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Fig. 6 Igniter pressure curves of the scheme 1 tests
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Fig. 7 Thrust chamber outlet flame in the ignition instantaneous

FE2ILHATT 6 WA KT, 4 KA K
Uy, 2 W kR, Sk SRR 4, R
1) ALK AR IR A LEYE Iy 0. 83~5. 36,

MR A LLE . kR A 0.853~2.75
A OR T, s KA IR A H 3,89 ~5. 36 B a5k
JeMe, IR 53R 3 FIEAMR Y s K RE &= B 4
RIEAY G, YXIEREG KT 3 0F, B &b
BE KO B Y Ak RE B T B R W R HE O = N
KR, KA RERY ., RAEMRAIESHE =
PAEAMER 1 T 1k e 05 R e KRB, TR & Sk
TR RSF 32 BRI KCHE S5 8 I i BN 1 1
BLF s BARIE A L MBS BB S T AR
IgZ kAT A e Bl HIL I 220K R K

R4 BEREFRRINAESNRBER

Tab. 4 Test results of the expander cycle engine torch ignition
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