DOI: 10.22034/jmeut.2021.9809 - _isgj cablosl— YFY-YYA amino AFAR b F o lod e al AY (1l ol (Sl switigeo Alxo

W a3y SO Oge G8be HeSal oS des 1 Gilge Bl Al J5U FT goue (ow)y
S5 !

WP LYSY V- J 3 NN VS
o ol o5
o)SL».c ‘;Lc

IRl eolns ey anged yuo Can i ol (Sl pwaiige 0aSiiils o jLaliul
Olnl ol el s e o Can i olRisls (Sl cwaige 0aSiiils o Lolisl

Ol ol ey aued s Can i oRils (Sl pwaige oaSiils )| ulis IS

oS

Sras g5 ol cel ol 69,Sles laaasiio b Ggo@sile (58l gy S @ )5Sl Sy 43z 0 @S jaie S Gl 4 jeS
G582l Wy a3z Syo Geile ;5 S 0ySlas 2 (slse by gl J3b 5l eolinal Sl alie (ol o g ce T 0,Skes S5a2 g %y e (555
s G 5 LaSs (61 Ken (sla (i5u b silge by 5 (g adgl S5 90 jslane ol (sl Cansl 0l (quy 308 Dpgo 4 T e Jale Jlow b
4 goae ile Al el 0ad el baasiie iy, SeS 4 s5lse bz J3U Gl STy pitu (st el 0ol soliiul ply oSS mhav 4y 29,5
Sy «Silae by J3U 4 by J3b 5 adsl J3b 6185 (s i L oS aias o i s el 0uls ! Ansys—Fluent S8l eSS
Silse Ol S Gl ogole 4l o (iSe Cond Gl iy ol az g BB Sl gole gal )0 9 52l Sl gal 0 (S Cons
WS ooyt HeiSl B Gl SGd g b Rl L (e Vo oslail @y Gl JLad sl U 6l Sly (ovie i b eizren el TAVIY
(Slmsloee SYlews Saliys dadaritio o9, «silse 0lz J3b o555z 1 gdadS” sWrejlg

Numerical investigation of the effect of parallel flow primary nozzle on the performance
of the supersonic ejector of an ejector refrigeration cycle

Sh. Alyari Shourehdeli
K. Mobini
A. Asakereh

Faculty of Mechanical Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran
Faculty of Mechanical Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran
Faculty of Mechanical Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran

Abstract

Ejector is used as a key component in ejector refrigeration cycle. A supersonic ejector with optimal performance reduces energy
consumption in refrigeration system and improves its performance. In this paper, the effect of using parallel flow primary nozzle on
the performance of a supersonic ejector used in an ejector refrigeration cycle, with steam as working fluid, is numerically
investigated. For this purpose, two primary nozzles, conical and parallel flow, with the same converging portion and the same ratio
of exit surface to throat surface, have been used. The parallel-flow nozzle diverging curve is calculated using the characteristic
method. Numerical simulations have been performed using the Ansys-Fluent software. The results show that by changing the
primary nozzle diverging curve from conical nozzle to parallel flow nozzle, variation of entrainment ratio in the critical region will
be negligible, but in the subcritical region, it is significant. The maximum relative variation of entrainment ratio in subcritical region
of the parallel flow nozzle is +17.3%. Also, by changing the diverging curve of the primary nozzle, critical pressure increases by 1
mbar and the physics of the ejector internal flow changes.

Keywords: Ejector, Parallel flow nozzle, Characteristics method, Computational fluid dynamics.
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