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ABSTRACT

An experimental study investigates the flame response characteristics of non-premixed flame and
premixed flame. Air was used as the oxidant. Hydrogen(H,)/methane(CH,) was used as the fuel, and
the mixing ratio of the fuel was 50/50%. Flame response characteristics for various velocity
perturbations were experimented. The flame images was acquired using the OH fluorescence
measurement and the images were digitized using MatLab code. The results of the premixed flame
show that flame perturbation increases as the oscillation amplitude increases. As the amplitude
increases, the gain value of the flame transfer function is observed to be a linear behavior. The flame
length of a nonpremixed flame decreases as the oscillation amplitude increases. Also, it was confirmed

that the gain value according to the amplitude behaves nonlinearly.
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Fig. 1 Schematic diagram of the burner; (a) premixed
flame burner (b) non-premixed flame burner.
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Table 1. Experimental conditions.

Parameter Change
Fuel & Oxidizer CHy/H, & Air
Fuel compositions CHy/H, (50/50 %)

0.98 slpm
Supply rate of fuels .
(respectively)
Supply rate of air 11.40 slpm
40 - 300 Hz

Forcing f;
orcing frequency (20 Hz steps)

Magnitudes of amplitude

0.12, 0.15, 0.25, 0.35.

0.15, 0.30
slpm : standard liter per minute (L/min)

Non-premixed flame

premixed flame
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Fig. 2 The result of premixed flame response
characteristics with gain and phase.
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Fig. 3 The result of jet-diffusion flame response
characteristics with gain and phase.
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