Vol. 15/ Issue 4 / 2022 / (No. 54)
Print ISSN: 2008-4560 / Online ISSN: 2423-4516 OPEN ancczss
o Spac e Totnoloor https://doi.org/10.30699/jsst.2023.1303

Pages: 107-121 / Research Paper / Received: 19 September 2020 / Revised: 22 February 2021 / Accepted: 29 June 2021

Journal Homepage: https://jsst.ias.ir

Numerical Investigation of the Effect of
Changing the Geometry and Creating Swirly
Flow Inside the Injector Nozzle on the Engine

Performance

Amir Hamzeh Farajollahi! ", Reza Firuzi’'"', Mohammad Reza Salimi**"" and
Mohsen Rostami*

1. Assistant Professor, Department of Aerospace Engineering, Imam Ali University, Tehran, Iran

2. M.Sc. Student, Department of Mechanical Engineering, Emam Khomeini International University,
Tehran, Iran

3. Assistant Professor, Aerospace Research Institute, Ministry of Science, Research and Technology,
Tehran, Iran

4. Ph.D. Student, Department of Aerospace Engineering, Imam Ali University, Tehran, Iran

*Corresponding Author’s E-mail: mohammadsalimi@ari.ac.ir

Abstract

In this study, the effects of geometry and spiral rifling like guides inside the injection
nozzle on the performance of an engine are investigated, using AVL Fire software. To do
so, firstly injectors with different nozzle geometries and their resultant spray patterns were
simulated. Numerical results of this step show that creation of spiral rifling like guides
inside the nozzle increases the spray cone angle and improves fuel atomization quality. In
the next step, effects of using forgoing nozzle geometries on sample engine characteristics
were studied and the related results compared to those of common cylindrical injectors.
Numerical results of this step clearly show the superior performance of nozzles with spiral
rifling like guides. In this case, SFC reduces up to 32 percent while the engine power rises
more than63 percent. Also the amount of pollutants like NOx reduces 12 percent with
respect to common cylindrical nozzles.
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6. Discrete Droplet Method
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