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ABSTRACT

This paper describes the scale effect of hybrid rocket motor which has blow-down oxidizer supply
system. Results show that the scale effect on regression rate is negligible using presently accessible
scaling relation for LN,O/PE propellant combination amid the absence of exactly proven scaling
relation. It was also found that the characteristic velocity efficiency increases as motor scale increases.
However, the characteristic velocity efficiency includes complicated parameters such as post-chamber
configuration or geometry which can affect the entire flow field. It is therefore hard to conclude that
the increase of efficiency is solely due to the enlargement of motor scale nor draw any conclusion on

the scale effect which require a profound understanding of hybrid rocket scaling rules.
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G, : local oxidizer mass flux
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r : averaged regression rate

G, : averaged oxidizer mass flux

L : fuel length
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Table 1. Hot-Firing test matrix.
Designed Thrust 50kgf 500kgf ltonf 2tonf
Averaged Oxidizer Mass flow rate(g/s)| 29 ~ 38 | 32 ~ 35 64 ~ 125 371 1266.7
Burn Time(s) 22 ~ 31| 33 ~ 48 10 5 3
Averaged O/F 39 ~56| 77 ~ 84 31 ~ 41 31 ~ 42 45
Initial Port Diameter(mm) 10 10 18 36 36
Port number 5 5 7 7 7
Grain Length(mm) 250 190 660 1025 1200
13.6 ~
Final Port Diameter(mm) 148 15.6 ~ 164| 272 ~ 304 |438 ~ 522 472
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CEA(Chemical Equilibrium with Application)
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Fig. 4 Characteristic velocity vs. OF ratio on hybrid
rocket motor scale
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