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Numerical simulation for operation
performance of N,O/C;Hg torch igniter
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Abstract: The combustor and torch flow field characteristics of N,O/C;H; torch igniter were
simulated numerically, from which the influences of mass flow rate of the igniter and excess-oxidizer
coefficient on ignition performance were derived. The results can be summarized as follows: the
combustor pressure, torch power and effective torch ignition length has a linear relationship with mass
flow rate under the condition of excess-oxidizer coefficient 0.350, the simulation resulté of effective
torch length are basically identical with the results observed in igniter experiment, and the Mach disk in
the velocity flow field of the torch is increased obviously with the increase of mass flow rate. The
combustor pressure, nozzle outlet temperature, torch power and effective torch ignition length are
increased rapidly to the maximum values of 1.73 MPa, 2 823 K, 33.14 kW and 86.5 mm at first, and
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W T RS KERES BRI BER, K4
P 5 735 R G M R58 p.. BEYE S DR
To. KIEZHE PUKKIERERSKKE La FER
B2MAL,

M 4 8] LUE S kSRR e = 1 1 R 3R
p. FEET & ¢ M3 In, H{EH 0.802 MPa & #
FHEZE 1.763 MPa, WEZ AIREALKMET,
X E5ERAR p=(\/RT, /TA,) ¢ PR E Z R
KE—H (BERAKITHATRIERE . BE>
WFHERREMLLR L ZRERZRBDN),
HHEUBIRS RUE T — S8 B EREM
KX FRX: p.=0.1625¢, +0.0042 (a=0.350)
(MPa, g/s) .

T ARG LT BE B 1A R R bR
T. MR SUE R RS o BAR/N, HThERMT
BAX Q) TTHRFEZFERRMNER, &
BT SABIESHEEANXRE (B
58m): KIETHER P 4.92 g/s BT Y 16.49 kW

MEE 2 AT E 10.76 g/s BB 36.45 kW,
PIE MM G X RN P=3.3699¢,-0.10213
(@=0.350) (kW, gfs),

R AR O KB BRI BE (B R A A FE S SRR
SRR, BEM S ASSEHLURIRA —EHE
OPEEZHERORE. BO0#E, FEAR
UK SRR, ThFaSmEREaT K
B, HEHRSTHEREEARNTE TR TN
Mo=1, HHE 4 7 FIBE ORI &R
B8, BMAESMEEZHEMEEMNEH, &
Rl 585 558 p. #0%%, Wip. FEZRHER
M E BT, B kAR KR K H A i
EEREGHNIATFEZRENEH. NES
ALUE HEEE S KSR MEEEm, KIEAK
KE Ly B 604 mm BA0E 94.9 mm, {HIEH0MH
EEAIER, WETBUXRRA_REZTANE
K : La=-0.253¢ +9.896¢ . +17.695 (a =0.350)
(mm, gfs),

Tab. 1 Simulation results of igniter torch performance at different mass flow rates

£1 FRAKBIRTRAXBMNEHERER

Ien/@s)  anollels)  q./(els) a p./MPa T/ ¢, [(kg k) PIkW Lg/mm
1.09 3.83 492 0.350 0.802 2123.1 2 042.6 16.49 60.4
1.17 4.10 5.27 0.350 0.860 2 121.8 20434 17.66 62.9
1.25 438 5.63 0.350 0.920 2 148.0 20284 18.99 65.2
1.33 4.66 5.99 _ 0.350 0.978 21176 20459 20.05 67.8
1.41 4.95 6.36 0.350 1.037 21207 2 0439 21.30 70.4
1.49 5.21 6.70 0.350 1.094 2 126.6 2 038.0 22.45 72.7
1.57 5.50 7.07 0.350 1.152 21155 2047.2 23.65 75.0
1.65 5.79 7.44 0.350 1.213 21194 2 044.7 2491 774
1.74 6.08 7.82 0.350 1.275 2118.1 2 045.6 26.18 79.6
1.82 6.38 8.20 0.350 1.339 2 164.9 2018.2 27.117 81.8
1.91 6.68 8.59 0.350 1.402 2 140.9 20324 28.93 84.0
1.99 6.98 8.97 0.350 1.465 21315 2 036.4 30.11 86.4
2.08 7.29 9.37 0.350 1.530 2 121.0 20435 31.38 88.2
2.18 7.62 9.80 0.350 1.597 21199 2 045.1 32.83 90.4
229 8.00 10.29 0.350 1.658 2 083.1 2 079.6 3434 92.7
2.39 8.37 10.76 0350 1.763 2 168.1 20148 36.45 94.9
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Tab. 2 Simulation results of igniter torch performance at different excess-oxidizer coefficients
qen/(gs)  qnol(g) q9./(g/s) a p./MPa T/K ¢,./3/kg k) PIkW Lf/mm
5.17 3.83 9.00 0.074 0.934 1047.8 2 800.5 16.96 0
4.34 4.66 9.00 0.107 1.062 1259.8 2 679.0 20.83 0
3.79 5.21 9.00 0.137 1.142 1 423.1 2 568.3 23.36 26.0
3.21 579 9.00 0.180 1.240 1629.7 2 409.5 25.95 61.7
2.62 6.38 9.00 0.244 1.341 1834.7 2 251.1 '27.98 80.3
2.32 6.68 9.00 0.288 1.400 19644 21533 29.03 84.5
2.17 6.83 9.00 0.315 1.432 20315 2 105.2 29:53 85.7
2.02 6.98 9.00 0.346 1.464 21111 2 050.2 30.08 86.4
1.86 7.14 9.00 0.384 1.501 22033 1 990.5 30.69 86.5
1.71 7.29 9.00 0.426 1.538 22947 19327 31.23 86.2
1.55 7.45 9.00 0.481 1.577 2 387.9 18754 31.72 85.2
1.38 7.62 9.00 0.552 1.618 24794 1821.2 32.15 84.6
1.22 7.78 9.00 0.638 1.665 26207 1742.1 32.75 83.3
1.06 7.94 9.00 0.749 1.705 27238 1 688.0 33.14 81.2
0.88 8.12 9.00 0.923 1.726 2 8159 1 609.0 32.79 78.9
0.78 8.22 9.00 1.054 1.724 2 823.1 1 5814 32.32 77.1
0.60 8.40 9.00 1.400 1.665 27522 1 506.5 29.92 71.9
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1) EERERE035 THT A ke beE
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2) HEEREI ofs LT A AIBMBEEE
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AR BRI In 5 S B MBS TR %
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2 823 K. 33.14 kW #186.5 mm.  (THE 46 1)
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