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A Study on Ignition Delays of Sprays Using a Shock Tube
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ABSTRACT

A shock tube technique was developed in which a freely falling droplets column produced
by an ultrasonic atomizer was ignited behind reflected shock.

In the present study, the effects of turbulent mixing on the ignition delay of a cetane was
decided, also, ignition process was investigated. For the purpose of disturbance of droplets
column and mixing, authors installed turbulent lattice in shock tube.

Usually, the ignition delay is so called Arrhenius plot which found break point in the Ar-
rhenius plot on the high temperature side. The rate of misfiring increased rapidly below 1080K,
but ignition took place from 838k and luminous flame was seen to spread over the whole section
by turbulent lattice.

Length, from end plate to turbulent lattice, was varied with 60,40,20mm.

Also, ignition process was detected by Photo transistor. As a result, it was found that phy-
sical factors chapged ignition delay greatly and turbulent mixing had a considerable effects in
the ignition process.
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Appendix 1

TEMP[C] =250 PRES[TORR]=

200.00 TIME[MICRO SEC]=321.4
P5(ATM] 10. 027930
P5(MPA] 1. 0160800
T5(K) 1109. 305
1000/T5(1/KJ 901465
P2[ATM] 2. 193586
T2 (K] 686. 200
V5=-—UR[M/S] 369. 665700
U2[M/S] 675. 693400
A4[M/MS) 1. 014034
A3[M/MS] .791055
UAL(M/MS] 1. 466748
UA2 [M/MS]J ~. 115362
DTCMICRO SECJ]= — 2432 523000
TE (MS) 5 671620
XE [M] ~. 656729
BY SHOCK3
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