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Impact of ignition charge on ignition process of
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Abstract: In order to find out the impact of ignition charge on ignition process in the second
pulse, a model was established. The axisymmetric unsteady Navier-Stokes equation and the stan-
dard k-e turbulenee model were used to simulate the second pulse ignition process. Based on that,
the impacts of the igniter working duration and ignition gas flow rate on the ignition delay were
studied. The results’'showed that: when the ignition gas flow rate was constant, increasing the
igniter working-duration can effectively shorten the second pulse ignition delay, and there existed
a limit value of theignition delay, which was defined as the minimum ignition delay. Different ignition gas
flow rates corresponded to different minimum ignition delay, and the bigger ignition gas flow rate in-
dicated the smaller minimum ignition delay. The ignition gas flow rate had a negative exponential
relationship with the minimum ignition delay. Choosing the free volume as the sum of the first and

second pulse free volumes is more reasonable when calculating the second pulse ignition charge.
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Fig.1 Model of dual-pulse solid rocket motor
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Fig.2 Combustion chamber temperature contours before PSD opened at different moments
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Fig.3 Propellant surface temperature before PSD opened
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working durations
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Table 4~ Ignition delay of different ignition gas flow rates and igniter working durations

t,/ms
mi/g
mi=0.25kg/s m;=0.30kg/s m=0.35kg/s m,=0.50kg/s m,=0.75kg/s m,=1.00kg/s
10 127.95 128.65 128. 50 128. 15 126. 80 125.15
20 100. 15 106. 80 108. 65 111. 40 110.70 109. 10
30 88.90 86. 40 81.90 89.35 91.55 90. 35
40 88.90 86. 40 81.90 73.75 69.50 66.95
50 88.90 86. 40 81.90 73.75 59.45 47.50
60 88.90 86. 40 81.90 73.75 59.45 47.50




440 W B % R % 37 %
i I A 4 PR T A ORI TR R B [RGB G KR A R T AR
T =t I XF A B /N R KCHE IR R K 2 e BAE A 5 TT R 12 M R S 2 T A 5

L MR SFR . R SR LUK B, A [R] s K AR
AU BRI A B /S R KCRE IR B A R KCRA A Y
TGO MU /N, Rk 2 B B . BT 10 g2
mi, =50 g B AN [R] o5 JCORR AU £ He it - 1) il £, it
I T 2 A fCKR R L R T 2 1 FUFE
W | o5 R B TR 5 T 5 3k 1) 7 i R 19 80 6
AR IR A TAE . kb s @ R, SO
AL RO, I A R i TR ] el kY
RERIR IS, i b T A RS A B PR B A )P Al
JE 5, PRI B /0N K HE 3R B 3 A5 CRR O o Y B
T/

WLEE & 10 38 e B, A7 = 4% J 5k - 0] i £ 0
TR . L, 2 f o o B AT
— U B CHE IR B RN 3 T RE 2 30 iR U
{8 5 I HL >4 s 5 0 0 3 30 A, s KRR T o )

x5 FEANBRSRENRNMSNEEMANAE
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my/ (kg/s) t,/ms m,/g
0.25 88.90 22.23
0.30 86. 40 2592
0.35 81.90 28.67
0.50 73.75 3688
0.75 59.45 44,59
1.00 47.50 47.50
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Fig.10 Pressure-time curves of different ignition gas

flow rates (m,=50 g)
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