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Study of ignition process of boron particles

in relatively static atmosphere
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(1. Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China;

2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; The ignition process of boron particles in relatively static atmosphere was studied systemically. In view of the gas flow around the

boron particle, the heat and mass transfer process between the boron particle and the surroundings, a one dimensional ignition model of boron

particles was proposed. The changing regularities of important parameters of the gas and the particle in the two typical cases, namely, the successful

ignition case and the degenerate ignition case were studied. And the mechanisms for them were analyzed in detail. The result shows that Stefan flow

in both typical cases will undergo changing flow direction. Stefan flow undergoes flowing to the particle surface from the gas, and then it flows to the

gas from the particle surface. Study of ignition process of boron particles in the paper shows that ignition time decrease with consideration of Stefan

flow at the particle surface. And the effect increases with the ambient pressure.
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Fig.1 Physical model of ignition process of boron particles
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Tab.2 Predicted ignition delay times compared

with experimental results

Rtz 280 AUE ARE B
(pm)  RE(K) IR (ms) (ms)
34.5 2400 0.23 5.0 5.10
34.5 2430 0.20 4.8 4.79
4.2 2430 0.20 5.7 5.92

3.2 WIERISCERE XA

5, UIMIIBURE IR T, , = 1800K %) 45 ki Az
r,o =10pm FREEE ) p =5atm JREE T, =2100K
AT Y, . =0. 30 BYSEBE K 0L K i
JETF I3 HT

&2 25t 1A Y BIRBOR. 32 2 25004k, A
2 Sy BT AL, B BURLAE S AR TAE TR 2218 T
U, 55 28BN ORI — 2 s T . B B
LA HEAT , BRIURE 5 P45 18] ) Ui 22 2 W/ ) , R AH
[i) 460 AR, ik 557, B HOUASE 1 P 30 % T %
e PREE IR L A 5, BSORLFE STk S B AR
PR Tl o 3R B ) o e, B R 1 3 ot 2k
SEPUH S M S R X AT 4 A
PRIEFIE . ATIRURL B B Rk B 00 4
WURLT R AL I F 2 F7 A B il B A2, 1 2 Al
WKL SE AR B RIR S . AR S, IABORE ) T i R
UK, B2 AE 72 SRS S BE Ko
T30, B 2 38 R Y AR i AR v, UKL kL



56 ]

T A&, A5 R LR AR BABORE 3 K A 97 -

BREEARNAL, XA IRAT & Li B 1 56 0 00 245

e
o]
25 2800
[ o—f 4
g (I
L — A rP/rp,O J
20 T ®— w2600
s - g
5 i ’.,I .'“‘l‘. ¥ v
151 ."- " v 2400
I L} v _
o n .
& | = Y ] %,
& » 8 I
s ;4
1.0IH—A—A—A—A~A—A—A—A—A—L—&A$M —2200
I ¥ . 4
-~ [ v a . i
L V/V’V n N
osF ¥ 2000

—1800
0.0 1.0 2.0 3.0 4.0 5.0
t/ms

K2 SCEUE K EBOR Y 2SR

Fig.2 Main parameters vs time for successful ignition
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