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ABSTRACT

The reactive Eulerian-Lagrangian code is utilized to simulate combustion of ZPP/THPP in a closed
vessel. In the paper, ignition delay of THPP is mainly studied since ZPP and THPP are isolated by a
boron nitride wall. Only a numerical case study is conducted as experimental observation is
inaccessible. Results showed THPP ignition delay affects initial shock strength thus not only the first

peak become weak, but also the frequency of a pressure oscillation is slowed.
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Table 1. Cases of THPP ignition delay model

Number Remark

Case 1 Zero ign. delay

Case 2 Considering THPP ign. temp.
Case 3 0.05 msec delay

Case 4 0.1 msec delay

Table 2. Combustion parameters for ZPP and THPP

Parameter ZPP THPP
a
R 0.029363 [4] | 0.064271 [6]
[mm/s/pa"]
n
2 0.47 [4] 0.429 [6]
mean diameter
17 34
[um]
densi
tZ 2440 2880
[kg/m’]
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Fig. 2 Contoures showing spreading ZPP and THPP
granules with 0.05 msec ignition delay for
THPP
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Fig. 3 Pressure curves when concerning
igniton  temperature  of  THPP
compared with concurrent ignition
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Fig. 4 Pressure curves of THPP; ignition delay

0.05, 0.1 msec and concurrent ignition
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