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Calculation of experimental regression rate of hybrid rocket motor

WU Jun-feng, TIAN Hui, LI Jun-hai, YU Nanrjia, CAI Guo-biao
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Abstract: Combustion chamber pressure of hybrid rocket motor was estimated to be

proportional to its oxidizer mass flow rate under the conditions of short work duration of less

than 2 s or minor variation of grain port diameter within 10%. The conclusion was deduced

from the exponential relation between solid fuel regression rate of hybrid rocket motor and

corresponding oxidizer mass flux. The oxidizer mass flow rate during motor throttling or

shutdown was calculated through pressure curve from motor test and obtain the fuel mass

consumed consequently. By eliminating the mass consumed during motor shutdown, the

overestimated regression rate calculated from motor test through end point average method

was improved. Regression rates of two sets of propellant were calculated through the im-

proved method from test results. The rates reduce about 20% and the results between differ-

ent motor sizes agree with the scale effect within an error of 5%. It is thusreasonable to ap-

ply the regression rate from small scale motor to the design of large scale motor design.
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1 GOx/HTPB
Table 1 Regression rates of GOx/HTPB propellant

Rii/mm  Req/mm ARui/mm A7/ %
G,/(kg/(m* *+s)) i+ /(mm/s) G,/(kg/(m® *s)) #/(mm/s)

15. 00 16. 40 193.7 1. 399 197.5 1. 151 0.31 17.7
16. 40 17.69 164. 4 1. 289 167. 1 1. 063 0.28 17.5
17.69 18. 84 143. 2 1. 149 145.1 0.950 0.25 17.3
18. 84 19. 83 127.7 0.996 129. 3 0.794 0.24 20.3

5 13%.

Table 2 Coefficient and exponent fitted of ’ ’

regression rate expressions 10%, 25%.
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