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1. Perturbations

2. Transfer Function

3. Low Pass Filter

4. Hot Wire

5. Planar Laser-Induced Fluorescence (PLIF) imaging
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1. Large Eddy Simulations (LES)

2. Reynolds-averaged Navier-Stokes (URANS)
3. XiFoam

4. Weller Flamelet
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Figure 1- Schematic of the combustion rig [4]
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1. Flame Surface Wrinkling
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1. Pressure-based scheme
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Figure 3- Schematic view of the flow [20]
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Figure 4- The mean and distributed axial velocity of a non-reactive flow in the amplitude and frequency of 0.6 and 160 Hz
(Yol 35,2180 go/8 uils )3 g diold b (iiSTg pul (4l 5 Slwgs 9 bawgio ae puo —F S5

1.1

09 O Exp. data of Balachandran et al.

N — Present study
0.8
0.7
0.6
0.5
0.4
0.3

0.2

o

0.1

i -
]
0 beiomo o matemn E;&au;m%%o%mg

0.1

I~

(0]
NN EANEE ANEE RERES EERRE ERENE ARNNE RRNNE EREEE ERREE EREN
o

(=]

r(m)

Figure 5- The variation of reaction rate versus radial position: a comparison between the experimental data [4] and the
current numerical results
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Figure 6- (a) Heat release ratio, (b) the flame transfer function and (c) phase of the flame transfer function versus the inlet
excitation amplitude for frequency of 40Hz
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Figure 7- (a) Heat release ratio, (b) the flame transfer function and (c) phase of the flame transfer function versus the inlet
excitation amplitude for frequency of 160 Hz
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Figure 8- (a) Heat release ratio, (b) the flame transfer function and (c) phase of the flame transfer function versus the inlet
excitation amplitude for frequency of 310 Hz
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Figure 9- (a) Heat release ratio, (b) phase of the flame transfer function versus frequency in various amplitudes
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Figure 10- (a) Heat release ratio, (b) the flame transfer function and (c) phase of the flame transfer function versus the inlet
excitation amplitude for frequency of 310 Hz
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Figure 11- (a) Heat release ratio, (b) the flame transfer function and (c) phase of the flame transfer function versus the inlet

excitation amplitude for frequency of 310 Hz
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English Abstract

Turbulent lean premixed flame responseto the imposed inlet
oscillatingvelocity and effect of the equivalence ratio and inlet temperature
on it

Najmeh Hajialigol and Kiumars Mazaheri
Department of Mechanical Engineering, TarbiatModares University, Tehran, Iran
(Received: 2016.4.8, Received in revised form: 2016.9.7, Accepted: 2016.9.11)

In the present study, the flame response and the effect of equivalence ratio and inlet temperature on the flame
response are numerically investigated using Weller flamelet combustion and LES turbulent models. The
results show that with increasing excitation amplitude at a constant frequency, theheat release ratio increases;
the increment is smaller at higher frequencies. Due to the combustor geometry, two recirculating zones are
formed. Any change in the amplitude and frequency can affect these recirculation zones, especially the
central recirculation zone. At the low frequencies (below 50Hz), increasing the excitation amplitude affects
flame transfer functioninconsiderably, because of no influence of the recirculation zoneson the heat release.
At higher frequencies, an increase in the amplitude has a more influence on value of flame transfer function.
It is shown that by increasing the amplitude, up to frequency of 140 Hz, the phase of flame transfer function
slightly reduced, while this is intensified with increasing the equivalence ratio or flame inlet temperature.
Furthermore, by increasing the equivalence ratio or inlet temperature of the flame, heat release ratio and the
flame transfer function are reduced.

Keywords: Combustion instability, Flame response, Flame transfer function, Equivalence ratio
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