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1. Spinning Flame
2. Flame Bifurcation
3. Micro Thermophotovoltaic
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Figure 1- 3D Geometry and schematic of cutted view of the microtube with converging-diverging angle of 3.45°
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Figure 2- Temperature profile defined as temperature boundary condition of the wall (a) and boundary conditions related to inlet
velocity of 4 m/s and equivalence ratio of 1 (b)
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angle of 3.45°
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Figure 9- Diagram of the flame thickness variation with inlet velocity for the microtube with converging-diverging angle of 3.45°
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Figure 10- Contours of OH mass fraction variations with inlet velocity for the microtube with converging - diverging angle of 3.45°
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Figure 11- Diagram of the Temperature variations in the central axis with the converging - diverging angle
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Figure 12- Diagram of the maximum flame temperature variations with the converging-diverging angle
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Figure 13- Contours of flow velocity variations with the converging-diverging angle for stoichiometric mixture at inlet velocity
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W m/s 39,9 &ue s 30 yogaS gl bgloo (gl (215 15— (2150 41915 b 0l y2r o o Ol il o 598l -1 S

5

o~
]




8
A
7
-+ U=8 m/s
U=10 m/s
-~ 6 F U=12 m/s
g -4 U=14m/s
E
5
e
4 A
3 — o
A
2 .
0 145 245 345 4
(24

Figure 14- Diagram of the flame thickness variations with the converging-diverging angle
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Figure 15- Contours of OH mass fraction variations and unstable behavior of the flame with time at equivalence ratio of 0.6 and inlet
velocity of 8 m/s for the microtube with converging-diverging angle of 3.45°
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the present study, combustion characteristics of premixed hydrogen-air mixture in converging - diverging microtubes were

investigated using numerical simulation of combustion process. The purpose is investigation of the effect of inlet velocity and
converging-diverging angle on the combustion characteristics consist of maximum flame temperature, flame position, upper
flammability limit and flame thickness. Governing equations were considered as three dimensional and transient with
detailed chemistry mechanisms. Results showed that inlet velocity affect flame position in the microtube and maximum
flame temperature related on the flame position will change. Minimum flame temperature in a specific equivalence ratio were
occurred when the flame placed in the converging-diverging section. Inlet velocity and throat section have a direct effect on
the flame thickness. Increasing the flame thickness at high inlet velocities for microtubes with low throat diameter causes to
blow out a part of the flame. Compared to a microtube with the same dimensions, it was found that making a throat zone in
the microtubes causes to increase the upper flammability limit.

Keywords: Converging - Diverging Microtube, Throat, Flame, Hydrogen, Upper Flammability Limit, Flame Thickness
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