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Effects of an Ultrasonic Standing-wave Field on the
Behavior of Methane/Air Premixed Flame

Hang Seok Seo* - Sang Shin Lee*™ - Jeong Soo Kim*' - Do Hyung Lee**

ABSTRACT

An experimental study has been conducted to investigate the effects of an ultrasonic
standing-wave field to the behavior of methane/air premixed flame. Visualization technique
utilizing the schlieren method was employed for the observation of premixed flame behavior. The
shape of flame front and local flame velocity were measured according to the variation of
reactants pressure and chamber opening/closing condition. The flame front was distorted and
severely deformed to a lotus-type flame by the interaction of ultrasonic standing-wave and the

reflection wave coming from an end wall of reactor.
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Table 1. Experimental Condition

Prot | Pens | Pai |+ | Standing | Open/

€ase!| Lar) | (bar) | (bar) Wave" |Closed

094 |0.10|0.84 | 1.12 N Open

a
b [094|010]|0.84|1.12

Y Open
c [094(010]0.84 |1.12 N Close
d (094|010 |0.84 |1.12 Y Close
e |086(0.09|0.77 | 1.11 N Close

f |0.86|0.09|0.77 | 1.11 Y Close

*Equivalence Ratio **Ultrasonic Standing-wave Field
***Chamber Open/Closed System

(a) (b) B (c)

Fig. 3 Still Images of Temporal Evolution of Flame
Fronts: (a) without Standing Wave, (b) with
Standing Wave, and (c) Image—processed
View of that with Standing Wave

3 ms 6 ms 9 ms

Fig. 4 Still Images of Temporal Evolution of Flame
Fronts at XL = 0.3 according to the Case of

Table 1
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Table 2. Local Flame Velocity and its Augmentation
Rate by Ultrasonic Excitation where x/L =

03 and xL = 06
x/L =03 x/L = 0.6
Case (orv\f/f,u) Al;gf. \If{f*ate (orv\f/f,u) Ali)gf. \I/{f*ate
(m/s) (%) (m/s) (%)
T T A T
R n R
Flwoss ] % [aaa] 74
(Vi Vi)/ Vi
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