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Fig.1 Computational domain and boundary conditions of the model for algorithm validation
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Fig.2  Comparison of maximum streamwise vorticities and spanwise vorticities at the
doumstream zone of the lobes between experiment and CFD
NI L, W TS AT A 1) o RE S i AR LA U/D, 80T T a4k B H
HU g R DEEE , D ORI B, 3 B IO PR B L ) T e R E SO 1.4 /)
TR 2 By T AEAS AN TE BT ST ] RO L O S E AR R o, MIJCEYIESZ



556 L HEAT TC A S IO | o A A0 (AU 5

Wit o, WM S S50 A5 1 iR KB AT LAUR BT A R 5 S0 25 A & 500 e T4
SCRDR AT TR SR .
1.2 JL{TERl

WS | S L S5 R T R An 181 3 7R, R 1 35 SR8 38 3. 76 A 11 4G, LI
HA2HM R, =800 mm, NIHIMEN R, =480 mm, FLLHEEAE A R, = 312.8 mm %5 [ § g 15
ATBIEE A 2 027.2 mm JEECH 12, 596 h/b = 3.

515t s B S B R HE R PR RO 1712 SEAT 20 Mr iR 5. ol T Dl e 4 4 42 2 tioxt
TR FHAE 2548 WA R4 7500 o e IR oo DL S ML T, SR A A O At 2R 47 o 4 .
HERIRE B2 150 T3 A0 BT FH AR s 22 A 101 8018 Ak 169 P A3 38 [0 0 Ay AR AR 5, 0 o R
R x Bl 2 BOTAT TR T 0]y S« 2 Bl L
1.3 BR&H

PG | 5 RIS Y 23 A, TR it B AR, T DA AR T Dy AR AT e g 1.
P AN R A L 2, Hh 101 D T D0 11 00 S5 e T A TR 1R A0 % A 7 R
FHE 031 5454 periodic™ R | HCVEE B2 AL I R FHRE 1T 11 2 25 R 08 10 RN 01 0 3 2
FLEP I/ A BAERY 515880 BIFRE N a,b A A TN inlet 1, 4MEE A L4 inlet 2,
H T8 outlet .

o 35’
2| o= Y < A-A
Ll o /25
X T ﬁ
vyl oo N ]
2027.2
(a) AHFHCHERY
(a) Without central plug sudden expansion
A-A 96
— <
\
- l 35° \ / |288
2 A-A
% —
¢ EI\KB%ZO \=/
Sy
e — T mmmmmmTTTT | \ /
! 2027.2 !
(b) AL gERY” (¢) BMILIMSEL
(b) With central plug sudden expansion (c) The lobe geometry

3 WS BT AR A LTSS AL AT I (B mm)
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Table 1  Boundary conditions

case P* /kPa T" /K m/(kg/s) case P /kPa T* /K
a.inlet 2 55.214 297.95 37.50
a.outlet 0 297.95
a.inlet 1 51.583 743.9 7.41
b.inlet 2 55.214 297.95 37.87
b.outlet 0 297.95
b.inlet 1 51.583 743.9 9.23
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Fig.4 Streamlines of the flow at a cross-section interval of 0.2D from the lobe trailing edge

to the outlet, without central plug sudden expansion
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Fig.5 Streamlines of the flow at a cross-section interval of 0.2D from the lobe trailing edge
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3 HRELIR S0
3.1 REFHRELER

&l 8 HihRiE A “no expansion” [ A A BAE Y I UL 65 | 5 78 U 1) AR ATF- 290 S AR T R
“expansion” I8 A #HE R Y A9RGB 75 00 #0220 BN E TR DUE B 2R R TR, AN
AR G4 1475 | S5 gt A T T X209 1] 30 e A 3 A2 R R B 2 7™ Ak o ) e D 4™ e A D, R AIG
TS E R T AS B A RE R TR, PR i Il s i T B N IET ik vl LB B I
F- By TR T il — B2 TR JF BRI E TR0 AT A5 o R 2 0 1 i v A .
32 HMBEUELEK

L9 BT LU 3] IR R TTUf— BB 5 it 11 B0 S8 B | ST 8 (1 ARGR B 2K
B H T AN BUHE O e | S5, T 25 22 [ 198 2 BRI 5 Ok 1) S e 4 /D, p T RO HE ST IR



560 L HEAT T N ST IS | S AL KB UL

T A S Rl e Ak TR U TR P ) AR DRI IR R 5 B O Y IR R
R g T B DI TR A3 A8 3 R OR 214, DR el v o PN ) B 5 | 8 R ) PR

BRI

—e— no expansion 0.65F
—¥— expansion F
0.55F
1.5+ =
4 0.45 F
3 1035
8 1.0+ 8
0.25F
05k 0.15F —@— no expansion
- —v— expansion
1 1 1 0.05 1 1 1 L
0.2 0.4 0.6 0.8 ’ 0.2 0.4 0.6 0.8
X/D X/D
B8 i Vi UL 1] G ik 2 363 X L B9 i AR A T A
Fig.8 Comparison of the dimensionless vortices Fig.9 Comparison of the thermal mixing efficiency
of the flow cross-section between the of the flow cross-section between the
ejectors with or without central plug ejectors with or without central plug
sudden expansion sudden expansion

x/m

(a) AiFHLHERY”

(a) Without central plug sudden expansion

1.0 1.5 2.0
x/m
(b) LRy
(b) With central plug sudden expansion
B0y = 0 fRIEHR AR AL
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Fig.11  Comparison of total pressure recovery coefficient of the flow cross-section

between the ejectors without or with central plug sudden expansion
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the ejectors with or without central plug sudden expansion
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Numerical Simulation of Flow Fields in Circularly
Lobed Ejectors With/Without Central Plug
Sudden Expansion

LUO Hu, JIN Jie, DU Gang
(School of Energy and Power Engineering, Bethang University,
Beijing 100191, P.R.China)

Abstract: The models of lobed ejectors with/without central plug sudden expansion were built.
The flow fields by CFD simulation were compared and analyzed with focuses on the sizes and
distributions of the downstream streamwise vorticities. Thermal mixing efficiency and total
pressure recovery coefficient were used to judge the performances of the two kinds of ejectors.
The results show that the central plug with sudden expansion can effectively reduce flow loss
and significantly improve the total pressure recovery coefficient. As the central plug sudden ex-
pansion causes the mainstream velocity to slow down, the vorticity of the ejector declines in
the downstream flow field; but on the other hand, the central plug sudden expansion brings ad-
ditional flow disturbances to the flow field and makes the mixing efficiency of the whole field

increase.

Key words: central plug sudden expansion; ejector; streamwise vorticity; thermal mixing effi-

ciency; total pressure recovery coefficient



