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droplet and influence factors on combustion

YIN Ting', NIE Wan-sheng?, HE Hao-bo®
(1. Department of Postgraduate, Equipment Academy, Beijing 101416, China;
2. Department of Aerospace Equipment, Equipment Academy, Beijing 101416, China)

Abstract: An integrated experiment system used for single droplet combustion of hypergolic
propellant was established. The experiments of UDMH droplet burning in dinitrogen tetroxide were
carried out in different temperature and pressure conditions. The combustion characteristics of
UDMH single droplet are analyzed. The effects of chamber temperature, pressure, initial diameter of
droplet and velocity on combustion process are investigated carefully. The results show that the
combustion process of droplets has experienced three periods, initial combustion period, intense
combustion period and extinct combustion period. In the burning process, the combustion flame
displays double flame front structure obviously, the inner is the decomposed flame front and the outer

is the diffused flame front with wake flame. Increasing the chamber temperature or pressure, or

WA 2014-06-23; {EEEHI: 2014-07-25
E&TWH: BR ARBFEFERLE(51206185)
EER: FE (1990—), &, WL, S5 SRR XS R



30 kB OHE B

20144 10 A

enhancing the velocity of droplet, can improve the combustion rate of hypergolic propellant, and

decrease the lifetime of droplet.
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bustion characteristic
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Tab. 1 Experimental results in different working conditions
SERHK BEEEREK  MREEES/MPa WHRERmm  FHEEE/(m-s")  RREE/ms

1 353 0.1 1.000 0.544 90.35

TH— 2 353 0.1 1.300 0.531 117.85
3 353 0.1 1.100 0414 126.58

IH= 4 358 0.1 1.079 0.574 80.23
5 373 0.1 1.077 0.531 70.02

IH=
6 373 0.1 1.241 0.673 101.40
7 349 0.15 3.331 0.112 32.71

THm 8 349 0.15 3.760 0.127 46.38
9 349 0.15 4.682 0.33 68.03
10 336 0.2 3.780 0.146 110.21

IRE 11 336 0.2 3.772 0.039 122.12
12 336 0.2 3.060 0.045 90.17
13 336 0.2 2.585 0.046 8747
14 333 03 3.940 1.181 24.64
15 333 03 4.497 1.170 32.17

THA 16 333 03 3.650 0.961 2531
17 333 0.3 3.527 0.59 28.87
18 333 03 3.737 0.889 29.35
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