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Research on gas dynamic resonance igniters of multi thruster
TONG Xiao-yan, ZHANG Guo-zhou, MA Bin, LIANG Guo-zhu, SONG Ya na

( School of Astronautics, Beijing Univ. of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: To realize multrthruster ignition, two methods based on gas dynamic resonance heating technology were presented.
Based on numerous air resonance heating experiments and analytical work, two kinds of igniters ( multrtube igniter and small igniter)
were developed and tested successfully. The system structure, experimental parameters and results were presented. The former can be

fixed to smaller thruster easily, and the latter can provide larger flame gas flux and ignite normal thruster. Both were able to perform

repelitious multr thruster ignition simultaneously and reliably in one second al sea level.
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Fig.1 Scheme of multi thruster ignition
using one GDR igniter

[e, £ (8 J5 7 1 B RS R R — 4, mT DAk G 5544 v 3
e SR A AT . A RIS R b, BRE T AR
[ HE Y )4 i KA B U LA 5 mm, S8R
A2 2 mm, M2 3 mmo SLEGR B, X FREE I KA
22 1d 3 30 IR ARG, A TARRRIL 50 s, Skt a) ) —
UORFFEE KUK IS 6 s, B0 HHBURR T R . D93 i
SR RIS, AT b, 3N T —ANMRA AR
GRS WE 3), ERRAEd—E iR A G Ha Al
ZEM. LR ORI, SRS B [F) A AR K
FEIE LSRR RIS 50, Tt in T2, R
PRI (KRS N L SOy — IR F e DD, 3R 1 Tt
W R, KRR 7 AR R I S, 28 N
Kesairg EHE K 3 fron. R AFhiaH 8 iR
FEN 600 mm PL K RER AN S mm FIASIREGE. 28 A
KA 4 AR T 1,

% 1 py F po FRMEHEMAE A IRIER
JEBS I ST, FT5HREE“0.8 87, 2.3 s” A SHEN 0.8 s,
2.3 s BFZI AT AR B A SIRE, “300 mm”, “600 mm” $5 1)
SRR P ORI FHEE 300 mm, 600 mm( B

Fig.2 Scheme of multi- thruster ignition
using several smaller GDR igniters
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Fig. 3 Configuration of multi tube igniter
using several transportation tubes

Table 1 Norr oxygemr augment experimental data of multi tube ignition

T PR Averaged combustion temperature/ K
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0. 8s 2. 3s Highest 0. 8s 2.3s Highest

2.2 1. 89 28.7 6. 1 713 841 935 520 669 853
2.8 2.08 34. 1 0.8 690 — 690 536 = 536
3.2 2.34 38.9 3.3 661 785 815 526 694 762
32 2.47 40.5 4.0 665 792 847 549 716 813
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Table 2 Oxygemr augment experimental parameter of mult tube ignition

Gas [lux per tube/ ( g/ s) Mixture ratio . )
Combustion - ;
pu/ MPa pof MPa Norr oxygerr Oxygerr Norr oxygerr Oxygerr gl Position of oxygen augment
augment augment augmen augment -
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transportation tube inlet
1200 1200
1100 1100
1000 T 1000
000 ‘/ 900
el

800 — 800

¥ 700 = 700
600 i 600 l
500 % = Oxygen-augment | 500 —49— Non-uxygen-augment

—N en-augment
400 QU-OXYgen-aug 400 —l— Oxygenaugment
il w
2[!]0 03 06 09 12 15 18 21 0 0 03 06 09 12 15 18 21 24
tfs t/s
(@) (&)

Fig.4 Temperature curve at transportation tube outlet
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Fig. 5 Configuration of smaller igniter
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Table 3 Experimental parameter of smaller igniter

Total gas
I MP: of MP: =
pu/MPa pof MPa e/ (&7 ) Result
2.01 1.76 15. 1 lenition
2.03 1.70 15.0 lenition
2.03 1.73 15. 1 [enition
2.03 1.77 15.2 lenition
2.03 1.89 15.6 lgnition
2.03 1.97 15.9 Ignition
2.17 2.24 17.5 Ienition
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