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ABSTRACT: Diffusers are extensively used in centrifugal compressors, axial flow compressors, ram jets, combustion
chambers, inlet portions of jet engines and etc. The performance of the inlet diffuser can be defined on basis of their
geometry and the inlet condition of the diffuser. In this current investigation, we are attempting to obtain the optimal
angle of diffuser. Here the analysis is based on static pressure recovery and coefficient of total pressure loss. Simulation
is carried out by using the ANSYS FLUENT for the air flow over diffuser for different angles. The diffusers are
designed to get the maximum pressure recovery within shortest possible length to overcome the limitations of aircraft
engine by designing and developing the inlet diffuser.
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L. INTRODUCTION

Inlets are very important to the overall jet engine performance & will greatlyinfluence jet engine thrust output.The
faster the airplane goes the more critical the inlet ductdesign becomes.

Engine thrust will be high only if the inlet duct supplies the engine with therequired airflow at the highest possible
pressure.

It must operate from static ground run up to high aircraft Mach number with high duct efficiency at all altitude,
attitudes and flight speeds. It should be as straight and smooth as possible and designed in such a way that Boundary
layer separation is minimum. It should deliver pressure distribution evenly to the compressor. The purposes of the
diffuser or inlet are:-

i. To bring air smoothly into the engine.

ii. To slow the fluid and to increase the pressure.
iii. To deliver a uniform flow to compressor.

II. RELATED WORK

i. Except at the initial stage of the diffuser the velocity decreases and pressure recovery within the diffuser
increases as the flow proceeds.

ii. As the pressure coefficient and the static Pressure follows the same as the flow proceeds, they both increase as the
flow proceeds.

iii. At the pressure coefficient on the impact of divergence angles is being clearly noticed.
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iv. As the divergance angle increase the pressure coefficient also tends to increases which makes the diffuser a high
pressurerecovery.

v. On Increasing the divergence by more than27° leads to no increase in pressure coefficient.
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Figure-1: Reference geometry of diffuser with 9° divergence angle Reference geometry of diffuser with 15°
divergence angle
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Figure:2- Reference meshed of diffuser with 9° divergence angleReference meshed of diffuser with 15° divergence
angle
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. METHODOLOGY

Collection of the basic geometrical data of an diffuser from the literature survey and creation of 3-D model of the
diffuser using cad software CATIA.

i

Boundary Conditions

ii. CFD modelling (generation of grid)
iii. Analysis using Ansys Fluent.
iv. Obtaining flow field results using the CFD solvers.

IV. CONCLUSION

As the divergence angles increases the pressure coefficient also increases leading to high pressure recovery.

Increase in divergence angle more than 22° has no effect on pressure recovery ans pressure coefficient.
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