F 478 5 W N W Vol. 47 ,No. 5
2021 4F 10 A JOURNAL OF ROCKET PROPULSION Oct. 2021

NOFBx HE 5 751 (1) K A% 1 i R 1l 96 e 70 i

TN S S R o AR = A S
(1. Epmipdgadtarw b, B 2011125 2. BT A IEEZ R R T, Lk 201112;
3. M HAMFE KB ARFFRAT, L E 100074 4. R T RF LITFRE,TH &% 210094)

@ E. T A NOFBx 43t 2 58 o0 77 78 By K W 1) 3 2 0 B Rr 3w 1% 48 (B B0 OK) oy =2 & M 1]
AL, Bt A T NOFBx 3 Al K G B RE P&, T S AR I TR IRES EH
BEMAFREAEFNRGERSE XA GERANNKGERIRAT T 2RERUR
FOKIG BT AT, FREW, Bt KB 2| LA T B B b 9 NOFBx 3 #t 71 £ £ 48 %
Wb E K IE R EAEGE, A 901 Bty N,O-C,H, TR AR K & 1 000 mm &y F 40 % o 49 7 E]
KR EAZA 0.5 ~0.7 mm = [&], 7 7 n— = b ) B9 52 € B B B0 K i R B A2 K 2 F B A2 oy 3
K, XEREREAGWANATRAKNKGERFREEFEEZFD . AFREEN, TURAEK
B RG] R R LR RN RS S C-T 3R 8 R BA— 2, B R E 7| B9 75 A & A
A, H AT TR SR B KM % B M R R AR

KR :NOFBx #8357 s K WG 348 1 s B 20 s I B A 5 1 i

HESES V32 XEERIRES:A XEHS:1672-9374(2021)05-0092-07

Flame propagation characteristics test and analysis of

NOFBx propellants

SHI Wei'? ,GUAN Liang'” , WANG Zimo'”, JIANG Rongpei’ ,XU Sen*
(1. Shanghai Institute of Space Propulsion,Shanghai 201112, China;
2. Shanghai Engineering Research Center of Space Engine,Shanghai 201112, China;
3. Beijing Aerospace Propulsion Institute, Beijing 100074 , China;
4. School of Chemical Engineering, Nanjing University of Science and Technology , Nanjing 210094 , China )

Abstract; In order to solve the safety problem of flame propagation back to propellant supply in
NOFBx propulsion system, which is called flash-back, an experimental platform for flame propagation
characteristics of NOFBx propellant was designed and built. The flame propagation characteristics of 5
different premixed gases in quartz glass tubes and stainless-steel capillaries were compared ,and the whole
process of the flame propagation was recorded by a high-speed camera to get the moving law of the flame
front. The results showed that the critical diameter range of anti-flash-back in the capillary tube of several

NOFBx propellants with different ratios is obtained through comparative experiments. The critical diame-
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ters of the 9:1 N,0-C,H, premixed gases in the capillary tube with a length of 1 000 mm were between

0.5 mm and 0. 7 mm,and the critical diameters increased in varying degrees after adding a certain pro-

portion of stabilizer. This means that the addition of the stabilizer has a significant effect on the flame

propagation characteristics of premixed gases. In the research scope of this paper,the change trend of ex-

perimental detonation velocity caused by the change of premixed gases formula is consistent with the theo-

retical C-J detonation velocity, that is,the greater the amount of stabilizer,the stronger the inhibition effect

on flame propagation characteristics of premixed gases.

Keywords : NOFBx propellant ; flame propagation characteristics ; capillary ; test and analysis ; detona-

tion velocity
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Fig.1 A diagram of the gas distribution device
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Fig. 2 A diagram of the test device
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Tab.1 Formulation of the premixed gases

T 2 BCHe (Bidr bt )
Al ~ A5 N,0/C,H, 9: 1
Bl ~B5 N,0/C,H,/St 9:1:x
Cl1~C5 N,0/C,H,/St 9:1:y
D1 ~Ds N,0/C,H,/St 9:1:z
El ~E5 N,0/CyHg 10: 1
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Tab.2 The test conditions and test results
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Fig. 6 Flame front position/speed graph of

test condition A3
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Fig. 8 Flame front position/speed graph of test
condition C1 and C2
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Tab.3 Theoretical C-J detonation velocity and measured

velocity of typical test conditions
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() - L
(mes™) (m-+s)
A3 N,0/C,H, 9:1 2218.2  2467.9
A4 N,0/C,H, 9:1 2218.2  2495.7
B2 N,0/C,H,/St  9:1:x 2110.6  2379.4
€1 N,O/CH,/St  9:1:y 1948.2  2287.6
2 N,O/C,H,/St  9:1:y 1948.2  2291.3
D2 N,0/C,H,/St  9:1:z 1830.8  2168.2
2 N,0/CH, 10: 1 2187.4  2532.6
E3  N,0/C,H, 10: 1 2187.4  2522.9
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Tab.4 Critical diameter and acceleration characteristics of

premixed gases with different formulations
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