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3—ignition electrode, 4—nozzle, 5—fuel container, 6—sole-
noid valve, 7—ignition and control system, 8—signal acquisi-
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Table 1 Numerical simulation parameters of spary and explo-

sion for n-Heptane droplets

parameters value

air temperature/K 300

air pressure/Pa 1.01325%10°
pressure of spray droplets/Pa 5.01325x10°
time of spray droplets/ms 20

ignition delay time/ms 100

ignition radius/cm 1.5

ignition temperature /K 2000
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Numerical Simulation of the Influence of Partical Size on Explosion Parameters of n-Heptane /Air Mixtures

WANG Jing-xin, ZHANG Qi, CHEN Teng-fei

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract. To study the effect of Sauter diameter( D,,) of droplets on the explosion parameters, the effect of the droplets size of n-
heptane (C,H,,) on the explosion parameters in explosion vessel was numerically simulated, while controlling the total concen-
tration of droplets of 80 g - m™, when changing the droplet size. Results show that when D,, of n-heptane droplets is between
0-18.1 pm, the maximum explosion pressure p, . decreases gradually with the increase of D,,, the maximum value is 1.01 MPa

and the minimum value is 0.9015 MPa. The maximum explosion pressure rise rate reveals an overall downward trend with the in-
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crease of D,,, which reaches the maximum value of 0.37571 MPa - ms™ at 0 wm, and the minimum value of 0.18439 MPa - ms
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at 18.1 wm. But in the range of 6.81-12 pum, the reverse mutation occurs, reaching the maximum value of 0.34217 MPa - ms™'

at
10.1 pwm, and then restoring the downward trend. The radial flame propagation velocity of droplets suddenly increases near the ra-
dial distance of 15 cm, and then decreases sharply after 16 cm. The maximum flame velocity varies with D,, of droplets. Under the
conditions of D,,=10.1, 12.9, 18.1, 6.81 um and 0 wm, the maximum flame velocity of droplets field decreases successively.
s, followed by 1.737, 1.36 , 1.34 m - s and 1.27 m - s7".
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