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Research on a novel bipropellant for spacecrafts
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Abstract: NHO-3 was selected as the high energetic additive of methylhydrazine via thermody-
namic calculation. The content of NHO-3 was confirmed via freezing point test and ignition delay
test. The bipropellant consisting of oxidant MON-20 and the novel propellant, in which methylhy-
drazine was taken as the main part, has the advantages of low freezing point, high specific impulse
and short ignition delay. It may be applied to satellite, spaceship, etc.
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Tab. 1 Comparison of properties for different high energetic propellants
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Tab. 2 Formation enthalpy of propellants and additives

HE i HEBAE(Tg)
MON-20 125
GiE-9: 1190.0
NHO-1 1 532.0
NHO-2 1 490.2
NHO-3 19213
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Tab. 3 Thermal performance of different fuels

iy Fmp REE PEBE ElEs
WS R Bw%  Bm% b /s
0 x 0 100 350.7
1-1 5 95 351.3
1-2  NHO-1 10 90 351.7
1-3 15 85 352.5
2-1 5 95 351.2
2-2  NHO-2 10 90 351.6
2-3 15 85 352.0
3-1 5 95 351.8
3-2 10 90 3525
3-3 15 85 353.3
NHO-3
3-4 20 80 353.9
3-5 30 70 355.2
3-6 45 55 357.1
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Fig. 1 Freezing point tester
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Tab. 5 Freezing points of different fuels
C

1 2 3 4 5

3-2 -57.0 -565 550 -550 -56.0
3-4 410 420 -420 425 -425
3-5 -325 315 -320 325  -325
3-6 -160 -170 -170 -165 -16.0
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Tab. 6 Data analysis on freezing point of different fuels

iy HXHF18
FHE 1C EHmE Qoo B
WS (Fs o
3-2 -55.9 0.72 1.29% 0.64
3-4 -42.0 0.40 0.95% 0.64
3-5 -32.2 0.36 1.12% 0.64
3-6 -16.5 0.40 2.42% 0.64
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Fig. 2 NHO-3 content versus fuel freezing points
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Tab. 7 Experiment data of MON-20 freezing point
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Fig. 3 Schematic of testing apparatus for ignition delay
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Tab. 8 Ignition delay of MON—20 and high energetic fuels

ms

MEM B 3-4 BH3-5

FS  AIERE 4,

1 16 19 20 21
2 15 19 21 20

3 15 18 18 19

4 15 21 19 19

5 15 18 20 19

6 15 18 19 19

7 15 20 20 20

8 16 17 19 70

9 14 19 18 20

10 15 20 20 20
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