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Table 1 Experimental results of combustion state of BBP under transient depressurization
No. 1 2 3 4 5 6 7 8 9 10 11
Pmax /MPa 90.3 85.8 35.8 64.7 44.5 51.1 56.8 61.2 82.9 37.2 46.2
lop/atl .. /MPa - s~ 1.2 2.1 3.4 3.8 4.5 5.7 6.2 4.2 5.3 0.5 0.8
state R R E c* E E E C E R R
No. 12 13 14 15 16 17 18 19 20 21 22
Pmax /MPa 62.4 26.7 22.2 72.4 63.7 78.6 20.1 37.1 76.0 80.1 88.3
lop/otl,,,./MPa - s 1.1 0.4 0.4 1.3 2.3 2.6 0.5 3.3 2.7 4.6 1.2
state cr R R R cr R R c* c* C E

Note: 1) R represents reignition. E represents extinguish. C represents critical. 2) all of the C with “ *”
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Fig.2 Combustion state of base bleed propellant under transient

depressurization
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Fig.3 Classification results of single layer perceptron
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Prediction Model for Combustion State of Base Bleed Propellant Based on Perceptron Simulation

ZHANG Ling-ke, ZHOU Yan-huang, YU Yong-gang, ZHAO Wei
(College of Power Engineering, NUST, Nanjing 210094, China)

Abstract: The previous investigation shows that the combustion behavior of base bleed propellant is classified to three states under
the condition of transient depressurization, which are re-ignition, low frequency oscillation combustion and extinguishment,
respectively. Variant combustion state was determined mainly by the maximum pressure before transient depressurization
(20 =90 MPa) and the maximum depressurization velocity (1.2 x 10> =6 x 10° MPa - s™') during whole process. The
relationship of combustion state between the maximum pressure before transient depressurization and the maximum depressuriza-
tion velocity is linear separable pattern approximately. Two kinds of perceptron models, single layer and double layers, were
constructed according to artificial neural networks. Both of the two peceptron models were trained by using test data. The decision
boundary of combustion states of base bleed propellant was obtained, which included both the maximum pressure before transient
depressurization and the maximum depressurization velocity factors. The correction and reliably of the peceptron were validated by
Monte-Carlo random sampling. The peceptrons could be used to predict the combustion behavior of base bleed propellant under
the case of transient depressurization, and it was useful to improve design of base bleed unit.

Key words: armament launching theory and technology; combustion state; base bleed propellant; perceptron simulation; classi-
fied criterion
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