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The Improvement of Ejector Performance by Inserting a Strut

579

You-Sik Shin, Youn-Hwan Lee, Seuck Cheun Choi, Hyo-Min Jeong', Han-Shik Chung®
Graduate School of Precision Mechanical Eng., Gyeongsang National University, Tongyeong 650-160, Korea

"School of Mechanical and Aerospace Eng., Gyeongsang National University, Tongyeong 650-160, Korea
(Received March 4, 2003, revision received June 2, 2003)

ABSTRACT: The ejector system is used for making a vacuum in an enclosed tank. This
research represents the method to improve ejector performance by inserting a strut at the
center of ejector outlet. This proposed ejector system is so simple and have a low cost to
improve the ejector performance. There are many kinds of method for obtaining a lower
vacuum pressure. The ejector is consists of nozzle, straight pipe and outlet diffuser and we
focused on the outlet diffuser for high ejector performance. The strut is located at the center
of ejector outlet diffuser. As the experimental result, we compared the vacuum pressure with
and without a strut and without strut, and the ejector performance showed an improvement
with 40% or more than the case without strut. This means that the stable fluid low energy
loss was obtained by inserting the strut.

Key words: Ejector(¢] &), Strut(~E 2 E), Vacuum(Zd¥), Ejector performance(°] & & A%),
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Fig. 1 Schematic diagram of the experimental
apparatus.
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Fig. 2 Schematic diagram of flow pattern in
diffuser.
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Fig. 3 Pressure distributions at diffuser inlet
and outlet.



Fig. 4 Photography of swirler and installed in
diffuser inlet straight pipe.

Fig. 5 Photography of strut and installed in
diffuser outlet pipe.
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Fig. 6 Drawing of strut with ejector.
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Fig. 7 Drawing of swirler with ejector.

2

£ Yetliz 9t} Fig. 62 o)A g
% P4 THoZ Uehd 3o
A71E olAEd x|

i
o T I ok
o] Im
-~ N
rlo
>,
o
b= i
z
14

ot R I»

ox ”

N

4 A

12

SR

Table 1& £ AFolr ALSF olAEd B
AMLE el Aoith B AFA ALE3 o] A
HE TE3 B F 712 £59 odHE o4&
st APaAct 94714 BEL AFAY 2 3§
A, THL sFAAgAe 53 AgH=s
zh<h ¥t

2832 & HPAA HIAF Sy E FFsd
AY3 o]dEE BY olHE 9 ABRJ HxE
o] Agstqgrh

Table 1 General dimensions of test ejector

Type Tl | T2 | B
Nozzle outlet d. (mm) 57 | 57 | 5.7
Diffuser inlet di (mm) 10 | 10 | 15

Diffuser outlet dou (mm) 251 2% | 32
Diffuser angle Deg. ( ¢) 122 42 | 62
Diffuser length Lp (mm) 3471102 | 101
Straight pipe length Lr (mm)| 57 | 57 | 65
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Table 2 General dimension of strut

Sturt dia 6mm[8mm|10mm|14mm
Nozzle outlet, d-
Diffuser angle, ¢ 42° 6.2° 12.2°

Diffuser length, Lp{ 102 mm | 101 mm | 34.7 mm

5.7 mm

Table 29148} Zo] ~EZES AAL 6mm,
8mm, 4mm =712 AL AT =9
A73e Fdsy dFA Fuds Aot A%
e AL AEstd d% g o AP &
gk #oizte] & F$9 42°8 wWEE 62°
122°90 A 71x] 2@ o2 A¥E P&t

e FRAAS sFAA WHo
49 AYdE BHE 2 Axd

& +aah

HU
o
ol
2
L g nSL

Astel] #F 4o e AR
ZFU A-@L/MAE AT &

(=]
AAE AAT A AR Fud g¥e 282

mmHg$ &, MEF HP7| & HAsA &2 7
£ 262mmHgAth Wt A GE 71 (=
1208 719 A% % 7% 3501 ‘HOJX]‘—_— il
A& JYeEhddch Fig. 99 ol f3Fe ¥& 3
SABL/M)AE M3E TAVE —'?'—7'—‘1“‘5_ 37t
800 -
% 400
2 300
& 200 F
100 |
0 1 1 1 1 1 1 1 1 1 1 1

(=]

10 20 30 40 50 60 70 80 90 100 110 120
time, t (min)

Fig. 8 Vacuum pressure charateristics curve in

case of B type ejector with @ =28 LPM.

63mmHgol 2, 2%2x &L H$7F 48mmHg=E
A ok 20% A= Fgo] Yol

o]t Zo| A MIF WA HAHoE
A eS FFAA e Tt Aok FFe
@R AEoe] AALHDZ AL FHA4T
A o] A3F FAVE HIFE TAAIE
droheE 238 B FEAYS 2A @
E 982 Qe NGaEEo] WA HHE A
oz ALY A B {F88 AsEYs
AaAME AR FE5Fe] dstd 13@31?_] A8 F
7} A2 £ e AF 243 (Free Vortex Type)
o)\t 74 9+ (Forced Vortex Type)d A3#F
AAE FozA odH FT&E YsAZE 7 A
oge AzE, F d¥e FrHFel de A
F wAVE AgEH dsol nAHAR® 1
du 2 AFdA AlEE oldEHE BYLEA
Zojzte] vl AP Fo| £33t 62°0|2R
MEFol o3 57} LA G AR T °
frolth agxn B A¥AdE B3 &3] 5681
Q1 7ZALolm, FFo) WEFE AYAT ¥

X AdE vderdlo A

_.,_,L_IR

32 steHolol o3t gAME

e g o] 420, 122°9 B¢
m 2EHEE AHESHA shFA I 9

Fig. 102 T-2 °]3‘JE1E g FA Ze] 102mm
o ﬁEz’dE—a— /4% Ag3lgs @ 4¥84%E
ve L, Fig. 118 Fig. 12& T-1 oJdH=Z OFf
A Ze] 347 mmel 2EHEE 77} 1/3(11.5 mm),

800
) 3 Q=48LPM
& 600 1B,
g 2 —e— With swirter
g 500 | % —o— Without swirler
o
f 400 I 9
g 300 |
2
& 200 p

100 ¢

. L e ——"

0 10 20 30 40 50 60 70 80 90 100 110 120

time, t (mmin)
Fig. 9 Vacuum pressure charateristics curve in
case of B type ejector with Q=48 LPM.



800

T-2 Ejector

La = 240

QA=43LPM

Strut Length = Diffuser Length X (1/4)

—— With Strut
~o— Without Strut

700

600

500
400
300

Pressure, P (mmHg)

200
100

L 2 1 L 1

0
0 10 20 30 40 S0 60 70 80 90 100 110 120

n N n L

time, t (min)

Fig. 10 Vacuum pressure charateristics curve in
case of T-2 ejector with Ls=LpX1/4.
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Fig. 11 Vacuum pressure charateristics curve in
case of T-1 ejector with Ls=Lpx1/3.
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