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Performance characteristics of hybrid rocket moters with
different grain types

ZHU Hao, CAI Guo-hiao

(School of Astrénautics,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Based on the“geometrical-law of burning, the dis¢ipline how the burning area
and burning perimeter length change with the inerease of burned“web thickness for different
grain types was deduced. \The hybrid-rocket moter design model was established to convert
the design\process to mathematical model. Thena genetic arithmetic was used to optimize
the design of hybrid rocket \motor with~different grain types. Through comparison and
analysis of the optimal results,\ thé study of hybrid rocket motor performance characteristics
and the mechanism-with different grain types were implemented, and the difference between

the hybrid rocket motor and solid rocket motor in internal ballistic performance was pointed

out.
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Fig. 1 Half star shape and parameters
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Table 1 Parameters define of multi-tube shape grain
n 1 2 3 4 5
r R 0.5R 0.464R 0.414R 0.370R
n 6 7 8 9 10

r 0.333R 0.333R 0.303R 0.277R 0.255R
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min M= fi(x,Fispasa);

sct. I, = foilx, Foypara) =
1.2 X 10°(N « 8);

Li/ Dy = f3(as Fispasa) << 5.

3 MG LERMOH

Ak gh Bane 2 f13 3 iR, ik 2 al 4, 4
RIE M Z AT K S PLEY T & 3/, it 2 &
EP Rﬁﬁeeﬁ/J\vFi iﬁj(’alﬁ/J\’E?Lﬂ:/;%ni

AFZH S, B e WAL 5 PR, WA
L AR M A R 25 1 RE A8 4R 4L B R i R b
1T AR, B LR BR8] LR 24 4 RE $2 11 B I i R 5
IfE]. 2 3 AT, R M 2 AR R K s HLAE )
TR B AL AR AL S sh AL T AR I B A
U TR F0 22 MR I e S LI & DR 4 7 )
TAE R AL B FLIE 16 & /M TR T T AR,

K6 JEA [l 25 BUALAR 45 2R b pe BE T A ] ¢
A 2. X LI 5 T, pe Bl ¢ BB IR
S B e B9 FA —F, X 5 FE K K sh bl

x2 MUER
Table 2 Optimal results

2yl R/m ¢/m r/m Y /¢y n F/kN ps/MPa o M/kg~ 1,/10°(N = s) Li/Dx
ZMWEL  0.195 0.031 4 2,09 2,08 2.58 775 1.20 3.2
MBI 0.159 0.048 1.26 2,05 6.\18 787 1. 20 5.0

2B 0.157 0.048 0.003 0.779 84 10 1.51" 2007 4,25 782 1. 20 5.0
ERIE 0.197 0.032 0.042 5 2/01 2:-10 3.48 767 1. 20 2.8
x3I RUERENERSH
Table 3 _Performance parameters of the optimal results
g Heup/ Ty ki ST TTAERHE], HEMERI R/ difaiE/ BK/ HE/
T (N-s/ke) M kN s ke ke - m
ZRE 2105 3.9 4.9 18.3 65.6 570 205 1.866  0.403
R fLIE 2042 6.5 4,0 12.1 99.5 588 199 2.085  0.330
EALIE 2066 577 4.0 13.7 87.8 581 201 2.091  0.328
ERIE 2125 3.9 4.0 19.0 63.2 565 202 1.739  0.408
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