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Method of improving sand separation performance of particle separator
based on local jet
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Abstract: In view of the problem that the inertial particle separator has low separation efficiency of
sands with small diameter sand, a method was proposed to improve the small diameter sand separation
efficiency by introducing local jet to form pneumatic bulge, and the effectiveness of the method was
verified by simulation. Results showed that, the formation of pneumatic bulge can significantly improve
the small diameter sand separation efficiency, and the separation efficiency of AC sands can be increased
by 3.6%, or up to 7%, under the premise that the total pressure recovery at the outlet was no more than
0.5%; the introduction of jet can effectively improve the separation efficiency of sands with diameter of
9 pum and below, and the smaller diameter indicated the lower lifting effect. For sands with diameter of

9 um, the separation efficiency can be increased to 100%; the injection position of the jet should be set on
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the wall surface of the centrosome bulge, and within a certain range, the greater angle between the jet and

incoming flow and the greater jet pressure indicated the higher improvement effect on the small diameter

sand separation efficiency.

Keywords: separation efficiency; particle separator; pneumatic bulge; gas-solid two-phase flow;

small diameter sand
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Table 4 Comparison of C sand separation efficiency
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Table 3 Comparison of AC sand separation efficiency

ZH v CFD
4 (kg/s) 2.268 2.268
B 0.156 0.156
% 77.7 77.9

S8 5N CFD
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% 91.4 96.7
12+
L1 Shround -

_/./”"..ﬁ;-l;\ N r\‘R_SPEtte_r

1.0

=,

P/po
I
|
|
1
| ]
A\

09F A

— Geometry A

***** Shroud-CFD "

- -~ Hub-CFD ~——
= Shroud-Exp. —e
« Hub-Exp.

0.8

0 0.2 0.4 0.6 0.8 1.0
x/l

4 UTRREEXS L

Fig. 4 Static pressure comparison along the way

VR HLZ A, SRR SOCR 07 B0 R A e
(AT R, AT LA T 05 S 09 3 3 15 B R 2R iz 5l
BT o

2 GRS

2.1 ¥R TRIA R IS FhE T

545t TR RAEN g,.76.5 kg/s. p=0.18
(0 S B R AL Ma = 81 SO 2 1B, aT LR Bt
KL F o B A A T A CRAS, B A B Z ol

m
Ma 0.10 0.33 0.55

K5 BRI
Fig. 5 Characteristics of initial flow field



1418 o= 3

% %38 %

MR A 3k — BE UL T 2R S il O L TR A T 4
AL T INEARAS o FETEBRIE P, T R R
JE 55 3 ARk, R R e O R T sh 4
B, T 25 I A AR ) A I ) B AR R —
T

Ko, F 74T ACHYS C W HisshiLb,
P P I B £ DA 2B AR R RO o (5 s IR
fn, et R R RE T, RARTE 10 pm &L
(RBP4 FF L83 — YR L T UK B8 = Ul 98 2 5 5 A 0k
AT IEBRFE, i8] T WUWACR . MRARAE 9 um
K ULF b2 S sh Fr g i e, 7 dod s,
M T BRI 1) /NRL AR D AR 7R 5 0 1 5T bR R 8
FIR R R BEA TS BRIIE, 0O R —
/IR RS 20 ) 27 3] = S PsR ZU g itk A T &2
T I= N 0 ANIA Y R X (1A N X R A
W43 B AR F 99.95%, 1H AC 7D 943 B 5%
LN 81.74%.

100 200

Ko WIS AC bz sl
Fig. 6 Tracks of AC sands in initial flow field

diym 1 500 1000

7 WIGTAN C ibis sk
Fig. 7 Tracks of C sands in initial flow field

22 SIANSHRER B RE LB HITE S H

i S 2.1 3 b K B, TR SR AT RO
PR—M A RARTE O um K LR R HEA T E
TE, FBUNRARRD A B RBORBAR . Tk
Wb 22 S 3N Jy s B G, R 5 LA Sy G g X
BB BT o T E R A A | A R
B G i v S, 51 B AR d=1 mm, K BE
h=15d,, 51 H 0 5k F 4 B AR AR, A Dk
KRS RS, R & 5 S0h e 1.2 7
—H

8 4t T I AGTI G M &, B

SFFUAE T ) 8 L 1 b, SO A A e L BRSO
K EEH 0.353L, L Jphi 74 B i il ) B A B, 51
FEJ12H 1.2py. B B A L2l T B i
A EEE U R BE T 0.4 mm 7 B & B LR,
CIRDE S R A N = e IR N R L R
B [ B P I % N B i TR s Y S & )
PLEEB T — A HEE KN s, K9
25 T /INRLAR D A AE B A SR AT IS 932 Zh L X
FLIE oL, #0240 [ I A D ¥ 5 80, R AR Fh
1~9 pum, A b EDUL, P A4S 2 7m  vc fA—
HEAKLF 3 85 25 035 3 b 2 BT (fe M D 242 4
R A5 B PO AR RE T A A A 0.58R), B B (5
DARD 2R A2 R Rl oA i o % e 2 B, BP 2R aE shL
AR B (B R 68 B4R ) M FE T w141 BE 1hi
fft, iF A E A R A B B B> A
RWR, SIA R TG , /INRLAR D 2R 1 43 85 3K
R 33.23% 1 F 41.71%, AC BV 4 B S R 412
T+ 84.59%, HH L THI IR S HE R T 2.85%, 1fii C
o BRUCR N 99.98%, FEARTCARL . A A b IE B
T 5L ARSI N AR RS A B R A T AT
P AR B A, 51 A SR SR MR, 1

N | |
Ma 0.10 0.33

.
0.55 / Pneumatic bulge
__ : a—— \

H b

i Recirculationy
. A
zone

0.353L )|

A

B8 GG 1Rk
Fig. 8 Characteristics of flow field with jet

B9 GIASHFHE 0/ NSRS Az Sh ik

Fig. 9 Tracks of small diameter sands before and after the

introduction of jet



5 6 1] T QAR FE TR ARSI P TR 20 B D R RE Y 5 i 1419

BT — W s e, W O R R R R AL
4 0.990, FH L TR FFE T 0.3%.

Shy i — 25 A B INRLAR D 2 43 B ROR Y
TR, TRIAT T — R AR R i B 45
0T T 10 45 T HRIAR N 9 um K DL R P AR 7ET |
ARG 2 B SCR X g oL . AT LA, B
B AR RLARAS /N, o BRI RRAR, S0 A
BRI THRCR /N o 302 PR D 2
JIN, L I PR R , A2 IR A T A, R
Sk A\ EE

100

80 | M Before
W After

n/%

d/um

K10 BIASTRATE B/ RS A 4 B R0
Fig. 10 Separation efficiencies of small diameter sands before

and after the introduction of jet

2.3 HHRALENRFH BRI

IS 2.2 75 19 4 A 45 R AT, Y RLAR
9 um DL K D A 3 s oA — 0 3 AR T 4
BRI, A HE A B, O B RS xR AR
/NI RD RV FHAL /N . BRI, AR YT D32 B i
i $5c A B 5 04 9 pom K7 AR A0 2B SR 491, ELAR ST S i
UL B XS 2238 ShELE Y 52

BT SIS H 023 K5 B 45 iR <)
TR T AR A () B RS S/ M AR . R,
TG AR 2 A A DR E AR
DR T, SRR A BB AR O IR S R A
M) B AR QN BT IE Y K B, X FE S A SR
JE T 5 Wi R AW, Wik, ASCEH
OB BT A 11 iR a. by ¢ =AM
B A, ST B E b, AR G A
FEh 1) AREE AL=10d, JC i x Sy >4 b A7 2R T
SYEIA DI, a MR T4y B a8 A IR
BN 0.34L, 14 FF ¢,,=6.5 kg/s. B=0.18 N7, Ht it
10 1.2p40

B ghf
Fig. 11 Positions of jet

P12 25 1 T KL 03 B A 0 8 L 1E X AR 5 |
AN E B a1 D9 N e L VA= R WG el =<
Wiz S LR e BL (P 2L B %), 4 A
TAE A AR 2 A B, hxd He BOW, TR AL 7R
T L R — 0 AR 53 88 % 14 38 2 b 2R B
(e S D 2 A3 5t T B v A B TRT ) 8 Oy
0.58R) . [A]ik, bk LUE (LG k& il il 7 A
A A TR G (AR BETHT 0.4 mm A7 8 F R TR
2R, 1A% I BE T i 2 ] LUGE P s AR s B fa
RIZe . K5I T LA EAE 4 MO0 RT3 B e
PERES B L, R n WP R ERCR, Tirh
RO RIAR, g, 9SO, B0 H kes.

E Frpal & W, SIASHRTE & 1 sh >
B, R D RS MU P A T — AN X, P
PRI BE T T G 1 — A R EAR R Rl 8, 38

7 b Recirculation
zone

B2 ST AL E R A 5 1

Fig. 12 Effect of jet introduction position on sand

and dust trajectory

£5 SRMSINIENSHEREESHIFID
Table S Effect on separator performance of
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