DOL: 10.22034/jmeut.2022.49261.3015— Jols oings— WF-1FB axiuo AF+) cylimno) F oyboud B e 11 syl o5lah <395 olSEIIS Sl smsnkien 4

oS a7 g S S 08 es g by B8 g gy 5o (e HLed Jlesl ST oy 2
P

s_abbasi@arakut.ac.r <)) ! S, S| S olftils Sl cwiigo 00Siisls ¢ Lobinl swb.c Al,0

g$l5 oo‘} J.‘Q&o.»)‘ ul.e,w

Olpl (SIS smis oRasly (Sl cwaige ouSisls )| owlils )l
shahab74asteroid@gmail.com

onSe

LSSy D508 Aibgs wsSae SIS, (65970 jae S S 0,Sles S5 p rae b g6 5l atgy el Jlog! Sl goae w4 allis ol jo
Ls 6550 9 poitege o Stwgm dolas Jolis LuSginl - gl Y¥oles J> b (gaman &jso a4 230 by ose iluans Golul 5 mls ol ol
(5'9"’ d.‘Uaa as m.\.'a'o)f A.MAJLLA uLu;u );La C"L"' L» alol> GL.J s‘s‘x....u)L....c‘ )5.14...0 4 J.\J.v‘ B w\o‘.\ao; A.TU AIlSyS CFX é)bu )\)3"914 )‘ solazwl
3905 Gylie 4y jge e cpl o Jlul ails il 5l colls o )ld diugy g Blo diwgy Gl 50 10 jemyeeS 0 ,Sles gizxie (wyy 00,5 o0 oanlie
@arg bas o als | T gyeme g (asme Lidu 5 Jliwl Jokw ooz bl ooy bl s jo o)l atwgy Jleel a5 00,5 o samlive 5,15 /A
3,55 5 09kay S g0 &S, o8 )05 sl G 4 S'e 225 by g el Gl S e Jad lo )Ll atnsy clls o S slid b e e
230,5 oo JEite G by 4 058 g0 0l slacdl g 4 joie S 50 Sed zlgel g Sei i by

bz [l g9 5l aiugy ¢l )Ll 5 Bl dtugy o Sles i fg3as (55l dnd ¢ Jlisl ( usSan (i3 ,2 (5570 jgus yeeS 1 (GlS (glolg

Investigation of the effect of casing circumferential groove on the performance of a
contra rotating compressor

S. Abbasi Department of Mechanical Engineering, Arak University of technology, Arak, Iran
Sh. Esmailzadeh Vali Department of Mechanical Engineering, Arak University of technology, Arak, Iran
Abstract

In this paper, the effect of circumferential groove-type casing treatment on improving the performance of a two-stage contra rotating
axial compressor is investigated numerically. The results are presented based on numerical simulation of viscous flow in three
dimensions by solving Navier-Stokes equations including continuity, momentum and energy using Ansys CFX software. Initially, in
order to validate, the results are compared with the results of other researchers and a good agreement is observed. Examination of the
compressor performance curve in both smooth and grooved casing indicates an increase in the stall margin in this compressor by
about 8%. It is observed that the application of grooved casing in near-stall conditions reduces the occurrence of stall cells and its
peripheral and axial distribution. Due to the attenuation of the tip leakage flow in the grooved shell, the interface between the main
flow and the tip leakage flow moves downstream of the passage. In addition, the impact of leakage flows and shock waves, which
leads to the production of large losses, is transmitted to downstream.

Keywords: Counter-Rotating Axial Compressor; Stall; Numerical Simulation; Performance Curve; smooth and grooved casing;
circumferential groove-type casing.
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