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Al :

CFD woltware simalation is o wery effective methed for predictisg ejector performance according g0 the dimensions, working
cumc ftlons,, mnd application. Bjeowrs ane very popular ax mechanical devices for increasing Muid pressure @ 8 lwer cost. This

siudy ivalved a CFDF smudstios of an wear epeclor usin
low racstive flwid pressuse of T kPa. & EPa mnd 6 EPa; o

i comverging sdiverging noexle. The simulation was carmied ot 21 2
be rimpe of 1Be back pressure between 100 Fa o 670 Po. The meeelis

shoswedl e an inenense sends 10 pasdiee @ paduction in ihe Ssarinnens o, The mas lnum coaraimmen o s posfoisl ol g
mudive fad pressure of 2 kPa nf 084 wilh & crigice] back force of 08P,

By wirds; Low Pressone, Ejecior, Air, Modive Flubl, The Entininment Emio.

I, INTRONHUCTION

Your The use of cpeinr his Docome o popular chodce for
pamping idds, especially thiee 8 sk aad valnerahle o
demnge when psing pomps o compresses One of e
wfvantages. of this device is ils convenemce and ease of
apermion, Many awdics both simlaied asd experimesial bave
ey parried oot bn e feld of epecion, thot drive the secondary
Mands, soch as ges. steam, waler, i air. Typically, ar is
employed as the primary motive fluid, slthough, alieratives
are being mken inan considernticn for thic purpose. Sonne
sludics that have been conducted numely winer-wiser gjocior
simulalzm carmied out by (1], vaporvaper conducted by
123456 TRAIN|, pas-pan by [110203], som-uaier by
|14 waler-gis by [ 15,16). and air-gas by [17]. Te supplement
the existing =tudies, o simelgion of an zir-ar cjednr vwas
performed in this sy, Serjosatyo of ol [FE] conducind a
Submnic ol cjector simadstion, snd the seauks showed a0
dinmeter ratio of [A3 temls o0 produce the lowest air
erdrinmenl. Heomdi ef ol 1] cirrieed ous samalsgioss and
exPeTincats om & supersonic Kir efecior with & motive flaid
pre=sure Between 36 bar, the resnlts showed o devegion of
1% between Bothe analyses.  Chon et al [20) conducted
simulatems and experiments e @ swpeTsones ar ejector with a
mazimem maodive uid pressuse of & bar, The sesnhs showed
that the difference m cecwr performonce  between both
amalyses inthe critical mede asea was 12 E8% and 209 in the
sibecriticsl. Chong e gl [21] condugted 2 nle air
cpector simulation with & | Mo moeive fuid, snd the resuls
jprezeated e the higteed eniriament rftio 5 oblained of te
optmmuom position of NXP. Kracik e ol [22] comied ol
sinmlatons and experiments of oiraoir epecior with 400 kTa of
motive Fluxl, both anelyses sheweel shat e sabic well
pressure ahong ejecior is highly compamable

El-Zuhaby ot al [23] porformod simulations of subsonic amd
sUpeTsiEliy ejector with & pressure range bepwesn 1 1o 20 bay
af modive Aucl. e of the esults inficaled an inimeise in
mtivg [Muid pressurs il 1o risc the flew swwhyily of mized
fow of the matise and the enirnined  Kussss et al |24
crancl el whations annd expesiments of abr epector with 5.7
w 10 Pa o detenming ihe influesce of NN on dhe gfecios
periomnasce, ond e enalyscs showed comporable meaks

Khajeh et &l [23] carried oat on air-nir sjector simalstion using
CFD o determing e effece of pressure between W0 EPa o
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HH EPa on modive fluid on the efficieacy of IJ.'r: Tt
sl lvws of U modynmnics, The resolis prosacatod o U
s i pnid mimiveasm effciency of the s el Il e ane
A% and H2E, sespectively. Vorsegove & ol [26] performed
simulations of o howepressare airaic epecior of 157162 Fa
using CFDy, aedd the reslis indicased a peotive Toid Berwden
20500 26 k't o msecomdory Flidd of 3 kg's. Siswanarm et
al |27} conducted air-uir ejector smulabons withe floid motive
pressures between 126656 EFa o 3790965 EPFa and rorle
e Cornvergest oo detenivine the optimdglolue of the constant
ke wrbuence medel, namely Gy, Cg, omd O, which
ibicated 4415, 1.43; and 1 3%, respectively.

The l#crature review shawed thit the simuluton of oo
pressure metve fuid il mare. In this sy, o CFD air-air
cjoctar simuation wes Ccanried ouf with o motive flugd preseone
af 2 kP, 4 EPa, mnd & kP wsing converprnl-diverpont by
NOREHA O evakiae Ui P o i

I METHOIHLOHGY

The simalaton emgloyed Be Amiodesk sofiwone amd was

d ot using constant misieg ees ejector sml e
convergem=divergent aoerle w dimersions shawn in
Figure |. This vas carmed oul by applymg the eguations of
mas=, momenton, energy, aml rhideac:  fonsersniion
Before the simulation wes camicd out, the reachor inags was
meshed (st as sheswn in Figure 2 osilihe S0 medel, asd the

hinvacliry conditioss nsed are showw laTable 1
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Figure | . The construction and dincezsioa of ejeciar
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Figore 2. The meshing of epecing

Talde 1, The hmsereliory eondtion of s simalartim
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M. RESULTS ANT DISCTSSI0N

Figures ¥ and d showed an the rise the precame fom 2 o6 kKPa
tends o rise e o veloeiny along ejecinr axis, especaldly in
the mixing aren The moximum Fos velaciies that eocurmred i
the thmat megaom of the moese wene 47, 89, and 87 mfs for o
pressure of 2, 4, and & kP, mespectively, These nesulbs showed
@ cameliion with the sy comndocted by [23).  Then the
velncily ef Pow in the mixing area ds 30, 3% umd S0 mds for o
pressore of 2, & and B EPa respectiveiy
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Figume 3. Flow velocity comtours instde ejegtor: (o) 6 kP,
4 kPu. e} kPa
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Floare 4. Flow velocity disriiinen ahosg cechor axs

Figure 5 shows the conlears of the sabic pressare dispersion
inside ejecior a1 o nua'r: Thuid pressare of 6 kP2 and a back
pressure of 100 Pa. i s nbserved thad al the exit of the nozzle,
there ix .'.h.'IJLI.TI1 area betueen the length afl 001 mogo 015 m,
causing the secondary Maid 1o b pitracied §o dhe mixing arca.
Fumthermome, the influence of back pressuze oe e d@siribution
of dalic pressame insdde eecor 5 shown in Fgore 6. Where the
dispersion of solic presame n=de gjecor 1= gromer with the
hilgher af @ back pressine., Thes: resuhs have the same meml
&5 Wt reference joarsad (2527 28], The high pressus e o
wauss the moomdary and primary fluid flow g0 ke obstncted
leading no & decrease in £ jecion perormsanc:
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Fipure 5. Static puﬁau&lbﬁl‘ilﬂlil:ﬁ long ejecinr at 100 Fa
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Figure . e dismitaaion of s pressie of e soomlay
Muid aleng ejecnor ar a nvtive Mekd pressure of G800 Pa ander
varsdion of bk poes e

Figare 7 presents the highest eaframment miin s obdamed ol
a muerive flad pressure of I kP2 wah the vabue of 084, Above
the critical back pressure of 30 Pa, the entrainmest ratio endy
to dnop, which s Jll'h‘: with the stady of eference [LL14],
The suiy indicued that 2 8 metive Auid pressuse off] kPa. the
mizimum entrainment mtio is 061, Then above the |:ri|.'i-B
back pressore of 45 Po, the entraismmenl mutio lends ko crop. 5
& mative Nidd pressure of & KPa MAXIMTIT eniranaenl
makin tencls g0 be 051, Thea shove the orilical hack pressuse of
550 Pa, the emrsinment rdio lends 1o doorease. From e
'5|Ii'rll|a'll1- i1 s observed st rising the meaive Mkl pnsssure
#ends b0 diop in the erarminment ratio vakie and o rise o e
critival back prosssre. This result comuelates with the simalition
repoamal |19, 20, 77, 29)
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Figure 7. The infloence of hack pressume on the estminment
rabin

W, COMULLISION

The resules dhaw thar & riee in meaive Thiid precsre foon 2
LPa o & kP sewls vy rise the distribation of fow schsity in

the mixing orea, and decrsses clemor e cpMruinmes) raci.
Where the enralmment mdio of BEL, &1, end 051 was
ahiained from the motive flold pressare of 2, 4 and 6 KPa,
mespectively. The Back pressore wmis o CEse o dnop in i
cefrginieesd ratin for each motive thidd presoure, which Begine
o oo afer the criical phase, The crivical back  pressn
abtained for each motive Ouid pressane is 300 Pa, 430 Pa, anid
S50 Pa, respectively. Therefore, an increace @ hack presiuse
iends o rise the disriution pressine of the secondory
insitle epctor.
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