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Figure 1- Dielectric barrier discharge actuator formation: single pair and array
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(£) Plasma Discharge

(b) Dielectric Material
(2) Induced Airflow
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Figure 2- The geometry used in Orlov 's work; The blue area shows the produced plasma
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Figure 3- The geometry used in Suzen-Huang.
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Figure 4- The overall meshing of the geometry (right) along with the magnification of the meshing around the electrodes (left)
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Figure S- Dimensionless electric potential contour along with streamlines in Suzen-Huang's work (right) and present work (left)
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Table 1- Specifications of the three currents in the burner inlets

Inlets name Velocity anbatd
(m/s) (Molar percentage)
Fuel jet 5 10% CH4 + 90% N2
Two cases:
Plasma reactor 20 1) 3% CH4 + 97% air

2) 0% CH4 + 100% air (absolute air)
6% O2 (the equivalence ratio of the
Preheat reactor 1.9 unburned preheating CH4/air/O2
mixture was 0.75)
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Figure 11- Distribution of the mixture fraction in the states of zero percent methane (right) and three percent methane (left) in the
plasma reactor along the central axis of the burner
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Figure 12- Contour of velocity in 0% CH, case; with plasma (right) and without plasma (left)
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Figure 13- Streamlines in 0% CH, case; with plasma (right) and without plasma (left)
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English Abstract

Investigating the effect of the plasma actuator on mixing in a burner with
mild combustion conditions
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In the last decade, plasma actuators have been recognized as a subset in the field of active flow control
devices. As research on plasma actuators continues to evolve, computational modeling is needed to
complement actuators research. In this study, the Suzen-Huang model is chosen because of its ability to
simulate the charge density and Lorentz volume force. The use of this model in various fields, including
aerodynamics, has led to many applications, but due to the complexity of simulating the effects of plasma, it
is mostly focused on the simulation of its force effects. In the field of combustion and the use of plasma in
this state, most of the activities and investigations are seen in experimental works. In this work, based on the
Susen-Hong model, it is tried to simulate the plasma force effect of the dielectric barrier discharge type in the
combustion environment and its role in better mixing of fuel and oxidant. It should be noted that in this study,
the mild combustion was not simulated and only the effect of plasma in a mild burner was investigated. The
results are promising and indicate the positive effect of plasma in better mixing of fuel and oxidizer before
combustion.

Keywords: Plasma, Dielectric Barrier Discharged, lonic wind, Plasma actuator, Mixing, Mild combustion
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