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Figure 1- Dependence of the NO, Emission Values on the Nonuniformity [2]
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1. Laser Doppler Anemometry
2. Large Eddy Simulation

3. Subgrid Scale

4. Linear-Eddy

5. Gradient-Diffusion
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Figure 2- Combustion Emissions Depending on the Fuel/Air Equivalence Ratio [9]
[A]190 § e guw Jolro o b @yl 31 (o0U Losis¥T adgs & 35 coms abasly ¥ S

1. Scalar Mixing
2. Rapid mixer
3. Micro injection fuel/air premixer
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Table 1- Parameters and Their Values in Simulations

Equivalence Ratio 0.5

2KW & Rea=2097
3.5KW & Rea= 3673
5KW & Rea=5245

Burner Power and the Corresponding Air Flow
Reynolds Number

90°,120°,,135%:150°%,165°%, 175°,

Injection Angle 180°
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1. User Defined Functions
2. Residence Time
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Figure 5- Uniformity Index at Cross Sections 3 to 10 cm Distant From Injection Tubes
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English Abstract

Investigation of Injection Angle Influence on an Air/Fuel Premixer
Performance using Numerical Simulation
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In the present article, the effect of injection angle of Methane jet into the air stream for an air/fuel premixer
has been investigated by numerical simulations. The simulations have been done for injection angles from
90° (cross flow) to 180° (counter flow) by the use of ANSYS Fluent software. Mixture uniformity was
determined in terms of uniformity index of CH, mass fraction at different outlet cross sections. Results have
shown that firstly, mixture uniformity was increased with increase in the injection angle (approaching counter
flow situation); after 165° this trend was inverted but in counter flow situation the uniformity increased again.
Moreover, it was shown that the injection angle effectiveness depends on airflow Reynolds number and
increases with an increase in Reynolds number. In addition, dependence of the premixer performance on
Reynolds number at first decreases with increase in injection angle but rises again after the angle of 165°.

Keywords: Fuel, Air, Premixer, Injection angle, Uniformity
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