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A PRELIMINARY INVESTIGATION ON THE STABLE
BURNING CONDITIONS FOR
MICRO-VOID PROPELLANT

Liu Dehui Peng Peigen

(Dept. of Material Science and Applied Chemistry, National Univ. of Defence Technology, Changsha, 410073)

Abstract: The combustion model of micro-void propellant is presented in this paper. The control
equations for stable burning of propellant are set up. The effects of both chamber pressure and initial
porosity on combustion process are calculated, and some basic conditions for stable burning are
analysed.
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Fig. 1 The sketch of physical model
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V=ATI/0pP (1 + D)) — u,D,/(1 + D) 9
EEARFH A, ARE, HW6=0.7~1.0,
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MEMAEHFTHESORASREN: TAHEE 0,=1720kg/m*, LLHRE r=
0.022m/s (6. 86MPa), n=0. 4, BB FEBMEHE T b=4.055X10°m/ (s » Pa), BRI FH
SFR M=27.96, BREERE T,=3296K, AL BHRBERE 4,=2. 0m/s, STHHZE Cy,
=1733. 1] /kg, B C.,=1266. 5] /kg, HEFEFIFIE T, = 300K, BEHHRRLREE T,= 900K,
FLBREE 7, =0. 66 X107 ‘m, FIIEFLBLE & 4,=0. 05~0. 20,

3.1 EHHRm

£ 10MPa~30MPa N, €,=0.1, it HERLE 1. E 1 B, HRERE/NEL,
RPN AR (R XAEZ), ERSEBETHA K, WHTE 10MPa~30MPa 1, iZH# 2
FIARERE. AR 2EEL, BREENAR, EEYWHHESEEARRE, Hit, HE4%RHF
£ 20MPa THIRREMREE, NIASHPLBH R 2 -

Al/AO = Vav/(k 1% RT)

Table 1 The effects of pressure on steady combustion

Calculated combustion Maximum exhaust Average exhaust
Chamber pressure Length of convection
temperature velocity velocity
(MPa) combustion area (m)
Ty/K Voax/ (m/s) Va/ (m/s)
9.50 0. 080 3266 509.5 390.1
14. 36 0. 065 3268 405.7 306.5
19. 33 0. 055 3272 341.0 272. 6
24. 15 0. 050 3274 294. 1 225.1
29. 07 0. 045 3276 257.7 190. 9

XF A, A B HMERTAMRPEERBER, RAKKK, ¥ V.,=273m/s, T,=
3272K, £=1.2, fAA LR NBF A/A,=0. 231,
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ERBERETTH 24MPa T, MBRAREBEMBRENEMERLE 2, BREH, H O N
0. 05 A F] 0. 20 BF, #RPEE FE A0 B X BEZRACRAR , U8 BA B 4 3 0] ) RE BRUE SR e .
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ED=0.1T, RALGREMBRZEAERNE 3. R 3 TH, BAHRELE 1lmm/s~
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33mm/s (6. 86MPa) JLE N, #HEMMAERERE . TAHREKNMRK, RAFEIBRRNK
DDT, {EHEXFMEXER, REREEXE; REMT 45mm/s WEERBEEREE.

Table 2 The effects of primary void content on combustion

Length of convection|Calculated combustion| Maximum exhaust | Average exhaust
Chamber pressure )
o combustion area temnperature velocity velocity
(MPa)
(m) T./K Vmax/ (m/s) Vu/ (m/s)
0. 05 24.02 0. 055 3175 289. 7 232.2
0. 10 24. 15 0. 050 3474 294. 1 225.1
0.15 24.13 0. 050 3290 289.2 249.0
0. 20 24. 23 0. 045 3297 297.1 234.0

Table 3 The effects of burning rate of void-free grain on combustion

Burning rate of Length of convection|Calculated combustion| Maximum exhaust | Average exhaust
Chamber pressure
void-free grain (MPa combustion area temperature velocity velocity
a
(mm/s) (m) Te/K Vmex/ (m/s) Vav/ (m/s)

11 23.11 0.100 3203 146. 2 127. 7

22 24. 15 0. 050 3274 294.1 225.1

33 23. 56 0.030 3307 448.0 292.2

ZiEwH, B 6.86MPa #8# & 11lmm/s~33mm/s JofL25 fr il 18 B9 AL HEHFI & &=
0. 05~0. 20 B A[ZE IR F 30. OMPa 5k F FEaEMRbe. LR KM, % 0,=0.08~0.13 8, &
FLEGRRHE A 22mm/s (6. 86MPa T) HIMFLHE I AT 7E 20MPa~25MPa Y2 E#RKE . X i B
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