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RESEARCH ON IGNITION CHARACTERISTICS

OF HIGH-ENERGY IGNITERS
Li Lu (Bejjing University of Aeronautics and Astronautics)

ABSTRACT The experimental research on the ignition characteristics of
aluminum-potassium perchlorate ignition charge were carried out with CO2 laser as heat
source. T he effects of the weight percentage of aluminum in the ignition charge, the radiation
intensity, the additive of sulphur powder and the initial temperature of the test sample on
ignition delay were investigated experimentally. T he expperimental results show that under the
conditions of a fixed radiant heat flux, the ignition delay is the shortest, as the weight ratio of
alumiinum to potassium perchlorate approaches 50% . The ignition delay decreases sharply by
adding 2% (weight) of sulphur into the ignition charge. The ignition delay decreases as the
radiant heat flux and the initial temperature increase. There seems to exist a minimum of the
radiant heat flux in the case of a fixed weight percentage of aluminum and a given initial
temperature. It is impossible to ignite the sample successfully if the heat flux is inferior the
minimum. The external energy for ignition is the smallest at the optimal heat flux. An ignition
model for aluminum-potassium perchlorate ignition charge is established on the basis of
experimental observiations and theoretical analyses. T he heterogeneous reaction is regarded as
the most important process in the model. The governing equations of the model can be solved

numerically. The analytical results correspond to the experimental data satisfactorily.

IMPLICIT SCHEME IN ONE-DIMENSIONAL
TIME-DEPENDENT TWO-PHASE TRANSONIC

FLOW FIELD COMPUTATION
Pei Ming, Zhang Zhongqin, Zhang Zhenpeng
( Beij ing University of Aeronautics and Astronautics)

ABSTRACT A computational model with an implicit numerical integration scheme
is successfully applied to computation of the one-dimensional time-dependent two-phase
transonic flow field in nozzleless solid propelland rocket motors. In addition, this achievement
provides the basis of integrative performance calculation for all kinds of solid rocket motors. We
introduce a concept of equivalent ignition channel, which simplified the treatment of headstream
boundary conditions. When deducing the expressions of the elements in the coefficient matrix,
we get derivatives before we replace the differential with finite difference. T his approach not
only makes the expressions succinct, but also saves the time of computation. In the inverse
operation of the matrix in two—phase flow computation, the characteristics of the matrix are
taken into account, and therefore the computation time is further shortened. T wo numerical
examples are given. Comparison of the calculations with the motor tests shows a good

agreement between the calculated and the measured values.



