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Multi-Objective Optimization of the Natural Gas-Air Venturi-Type Mixer for Bi-Fuel
Engines

M. Salari!, R. Mohammadi?”
1 M.Sc., Mech. Eng., Arak Univ., Arak, Iran.

2 Assoc. Prof., Mech. Eng., Arak Univ., Arak, Iran.

Abstract

In the conversion of gasoline engines to natural gas, the mixer plays a crucial role in engine performance.
This study presents a three-dimensional numerical simulation and geometric optimization of a natural gas-
air Venturi-type mixer for a bi-fuel engine. The parametric study revealed that among the examined
geometric parameters, increasing the number of orifices from 2 to 8 had the most significant impact,
reducing the air-to-fuel ratio by 71% and increasing the uniformity index by 122.7%. Additionally,
increasing the orifice diameter from 1 to 2.5 mm had a greater effect on the air-to-fuel ratio (44% decrease),
while increasing the throat diameter from 17 to 20 mm had a greater effect on the uniformity index (17.9%
decrease). A multi-objective genetic algorithm was employed to minimize deviations of the air-to-fuel ratio
from the stoichiometric value and to maximize the uniformity index. The optimization results showed that
in the geometry with the lowest deviation from the stoichiometric air-to-fuel ratio, this deviation and the
uniformity index decreased by 99% and 39.7%, respectively, compared to the base-mode. Conversely, in
the geometry with the highest uniformity index, this parameter increased by 16%, while the air-to-fuel ratio
deviation increased by 32.6% relative to the base-mode.

Keywords: Mixer; Numerical simulation; Optimization; Air-to-fuel ratio; Uniformity index.
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