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Coanda Jet Flow Along Curved Wall and Air-Flow

Classification of Fine Particle
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Particle laden gas flow

Velocity profil of gas jet flow

Particle trajectory
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Jet edge
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Table 1 Arc lenght
. Arc length, xmm
Mesurement point , 6

FR=1 FR=125 FR=15

5 3.49 3.49 3.49

15 10.47 10.53 10.57

30 20.94 21.40 21.77

60 41.89 45.07 48.24

90 62.83 70.90 79.33

105 73.30 83.96 95.06

120 83.78 96.74 11041
150 104.72 120.41 136.88
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Fig. I .3 Experimental set-up (for single phase air jet flow)
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Table 2 Details of Splitter position

Wall configuration

Splitter positon

S

JES-————

RIS ———

—
Il .
R
SN
Splitter
Inner exit {
Outer exit
— —_—~
Q
. 135°
-
I ?
E i U
» )
Inner exit Outer exit
Splitter
— .
O e ————
" 135°
=4 —
I g 3\
g 1
N |
60
Inner exit Outer exit
Splitter
BEA (O N O N o 1”7 pF 5 K

-39 -



- 40 -

2620 [kg/m?]

0 p=

0 [um]

7.0

m—

dy

: .,
......... .
........ s ..
e
N
::::;:::1§§§§§§§§§§§§§§§
_ §S§§§§§§§§Sﬁ
_ Y/ &§§§§

10?

dy» 4 m

DM\

7
)7
27007
7

&\\\

%

\
10

g\&

15

%

Fig.I1.3 Size distribution of test particle

% %R

CACEKCE B



-41] -

100
75
50 1
25
0

% U

Outer

Inner

%

d, u m

Fig.1I 4 Classification performance

T WF 72 7

=R R B



-42 -

2 KA AR AT
AEHEE, ERICBWVW T/ ANVHADOERBET AR FHI0THEDT, 8L £

REBRNUPBHERTES2H L LT, ZRTVEBEGEZELHANW TR IR,

KIO.5i2 FR=1 OFBEFEKELFREERFE27-T. / XVIE2mm O 505 THDLI+5D
BB AR I-%, KE~tEHans. 7Y v 2 —0Rfl, S % A ok E
BEZ, INESRBTFERATY v ¥ —ORAMl~, KERRFINAM~HEIND. GFE
BAIZ170X110 THY . BHOOHI2HBMTHE L RD L) RAFEMBEFZHVTNS.
BB, BENORELX>EZET D20, y FRIZ98m/SS DENMEEL 52 TWD.

BREBEZLUTIIRT.

@ : WAFMEF
HERBAZEZRY, BAERE u, DEELZRTTT D570, 20, 40m/s EE{LS ¥
7=

@ : K7 I ZAMF
lum 25 1lymBIRBRTENEN 10T OO FR 520N SE. RFIIERLFLC
HITAEC—XERELEE 2620kg/m> & L=, RIF+HIK/hEL, EROFKENIC
FTHICBRELTWVWAEHDE L, x FFAIZHPIE 20m/s BE N 40m/s BE5EZ b 5.

@in ¢ WM
BHERRBEBRBEZEEH Y, 7 A0HO2b 135° ORXRTY v ¥ —LBiEICE T
D w210, 20m/s L2 B X OB XH .

@ ow @ WL H S
BEREAMREEELZAY, VAV HOZBITEHEREQ D4, 5, 8{EDOHEE RS
LoOEfxHET.

@ : BEm &4
BEE LICBWTHEN 0 ERDIEOIOMESRELEEZT-.

@ : BHIRAZME
RRETOEANRAABRAZELZS X, y HFREERSUSZ 0 & L.

RE, TNEThOHEZFHEOHFEMER IV TRT.

I, EEHBMROREELRANT D7D, uy=40m/s, u;=20m/s, Qou/Qo=5 DEMHD T,
FR% 125, 15 ¢ £ ¥D. ZOFMERKIT 611277,

CROACEKCERELE R R



50

-43 -

Splitter

(unit : mm)

(a) Calculation region
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(¢) Calculation grid 130

Fig. [I.5 Calculation region and grid

Table.3 Calculation condition

Boundary condition Type Value
. 20
Inlet Velocity [m/s]
40
O Outlet Mass flux [kg/m’s] 16.65
8.33
2.98
Qou Outlet Mass flux [kg/m’s] | 3.73
5.96
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Fig. .6 Classification point, Dso(effect of jet velocity)

Table.4 Particle collection ration to inner port
(effect of jet velocity)

Jet velocity [m/s]

Ratio [%)]

20

20.2

40

10.4
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Fig. I .7 Classification point, Dso (effect of inner suction)

Table.5 Particle collection ration to inner port
(effect of inner suction)

Inner suction [m/s]

Ratio [%]

10 6.0
20 10.4
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(b) Calculation

Fig. I1.8 Classification point, Dso (effect of outer suction)

Table.6 Particle collection to inner port
(effect of outer suction)

Outer suction Qu./Qo Ratio [%]
4 17.9
5 10.4
8 7.3
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(b) Calculation

Fig.II.9 Classification point, Ds (effect of wall curvature)

Table.7 Particle collection to inner port
(effect of wall curvature)

FR Ratio [%]
1 10.4

125 7.7

1.5 6.1
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Diameter inner outer Diameter inner outer Diameter inner outer
[ 4 m] [%] [%] [ #m] [%] (%} [ 2 m] [%] (%]
1.005 0 0 3.409 9.386 1.122 11.565 1.115 11.362
1.151 0.117 0 3.095 11.432 1.954 13.246 0.503 8.148
1318 0.315 0 4.472 12.665 3.274 15.172 0.229 5.708
1.510 0.686 0 5.122 12.578 5.184 17.377 0 3.158
1.729 1.350 0 5.867 11.057 7.594 19.904 0 1.635
1.981 2.298 0.113 6.720 8.571 10.116 22.797 0 0.818
2.269 3.623 0.199 7.697 5.907 12.128 26.111 0 0.356
2.599 5.162 0.356 8.816 3.672 13.067 29.907 0 0.155
2.976 7.188 0.634 10.097 2.146 12.920 34.255 0 0

(a) Size distribution (after classification)

1 . . -—8 2 2 2 2
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& [ ]
0.75 ¢ -
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d | !
0 “e—
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(b) Partial classification efficiency

Fig. .10 Classification performance (FR=1)
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Particle type :

Glass beads
Particle density :

p =2620 [kg/m’]
— 1 dp=1[um]

(b) Velocity vector

Fig.I[.12 Calculation results (FR=1)
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P Particle type :

Glass beads
Outer exit Particle density :
p ~2620 [kg/m’]
—— 1 dp=1[ 1 m]
_— =R
: 10
—_— =20

Inner exit

I

(a) Particle trajectory

(a) velocity vector

Fig.l[.13 Calculation results (FR=1.25)
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Splitter 7 4 Particle type :
= 4 Glass beads
Particle density :
0 7~2620 [kg/m’]
— 1 Gp= é[ um]

Inner exit.

: 1
—: =20

(b) velocity vector

Fig.ll.14 Calculation results (FR=1.5)
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Air filter ® Feeder ©® Vvalve
Blower ® Classifier @ Vacuum cleaner
Inverter @ Dust filter

Flow meter(a) Flow meter(b)

Fig. Il .15 Experimental set-up (sub-jet type)
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Sub nozzle inner exit

135°

outer exit

Fig.I1.16 Details of tset section (sub-jet type)
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Outer exit

Particle laden jet

Fig. [1.17 Details of test section (pre-circling type)
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(a) Sub-jet type
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(b) Pre-circling type

Fig.II.18 Calculation region
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Fig. .19 Classification point, Ds (effect of sub-jet)

Table.8 Particle collection raion to inner port

(effect of sub-jet)

Sub-jet Ratio [%]
Without sub-jet 104
With sub-jet 13.7
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Particle type :

Glass beads
Particle density :

0 ~2620 [kg/m’]
— i ap= ;[ 1m]

Inner exit

1
20

(b) velocity vector

Fig.[[.21 Calculation results (sub-jet type)
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Pre-circling

(a) Experiment
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Pre-circling

(b) Calculation
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Fig. I1.22 Classification point, Dso (effect of pre-circling)

Table.9 Particle collection ration to inner port
(effect of pre-circling)

Pre-circling

Ratio [%]

Without pre-circling

10.4

With pre-circling

6.0
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0 10 20 30 d,um
Diameter inner outer Diameter inner outer Diameter inner outer
[#m] (%] [%] [ # m] [%] [%] [« m] [%] [%]

1.005 0 0 3.409 12.765 1.072 11.565 0.133 11.842
1.151 0.198 0 3.095 13.693 1.870 13.246 0 7.952
1.318 0.566 0 4.472 12.972 3.165 15.172 0 5.178
1.510 1.262 0 5.122 10.652 5.103 17.377 0 2.470
1.729 2.502 0 5.867 7.461 7.653 19.904 0 1.049
1.981 4.186 0.116 6.720 4.425 10.447 22.797 0 0.430
2.269 6.340 0.200 7.697 2.237 12.775 26.111 0 0.139
2.599 8.422 0.349 8.816 0.975 13.876 29.907 0 0
2.976 10.822 0.611 10.097 0.389 13.701 34.255 0 0

(a) Size distribution (after classification)
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d, um
(b) Partial classification efficiency

Fig. .23 Classification performance (pre-circling type)
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Particle type :

Glass beads

Particle density :

0 7~2620 [kg/m®]
s dp=1[ 1 m]
=5
10

20

Splitter

i Inner exit

Quter exit

Il

(b) velocity vector

Fig.[[.24 Calculation results (pre-circling type)
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Fig.A.l Classification performance (#,=20ms)

Fig.A.2 Classification performance (#;=10m/s)
Fig.A.3 Classification performance (Qou/QJ0=4)
Fig.A.4 Classification performance (Qou/(Q0=38)
Fig.A.5 Classification performance (FR=1.25)

Fig.A.6 Classification performance (FR=1.5)

Fig.A.7 Classification performance (sub-jet type)

C FH AR

Fig.B.1 Calculation results (#,=20ms)
Fig.B.2 Calculation results (#;=10m/s)
Fig.B.3 Calculation results (Qou/Q0=4)

Fig.B.4 Calculation results (Qou/Q0=8)
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0 10 20 30 d, um

Diameter inner outer Diameter inner outer Diameter inner outer

[ & m] (%] [%] [#m] [%] [%] [ 4 m] [%] [%]
1.005 0 0 3.409 7.191 1.625 11.565 2.242 10.644
1.151 0.104 0 3.095 9.356 2.424 13.246 1.104 8.409
1.318 0.255 0 4.472 11.268 3.555 15.172 0.546 6.535
1.510 0.519 0.151 5.122 12.362 5.053 17.377 0.221 4.179
1.729 0.971 0.236 5.867 12.165 6.836 19.904 0 2.554
1.981 1.607 0.347 6.720 10.652 8.672 22.797 0 1.506
2.269 2.513 0.505 7.697 8.320 10.224 26.111 0 0.815
2.599 3.655 0.738 8.816 5.853 11.182 29.907 0 0.456
2.976 5.246 1.093 10.097 3.849 11.474 34.255 0 0.272

(a) Size distribution (after classification)
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®
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v
0 e :
0 10 20 30
d, um

(b) Partial classification efficiency

Fig.A.1 Classification performance (un= 20m/s)
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Diameter inner outer Diameter inner outer Diameter inner outer

[ 2 m] [%] [%] [ & m] [%] [%]} [ £ m] [%] [%]
1.005 0 0 3.409 4.566 1.322 11.565 3.165 11.607
1.151 0 0 3.095 7.188 2.150 13.246 1.490 7.560
1.318 0 0 4.472 10.268 3.450 15.172 0.698 4.764
1.510 0.104 0 5.122 13.042 5.353 17.377 0.260 2.113
1.729 0.219 0.150 5.867 14.459 7.829 19.904 0 0.809
1.981 0.431 0.222 6.720 13.843 10.534 22.797 0 0.299
2.269 0.832 0.335 7.697 11.454 12.785 26.111 0 0
2.599 1.521 0.519 8.816 8.279 13.808 29.907 0 0
2.976 2.710 0.822 10.097 5.470 13.566 34.255 0 0

(a) Size distribution (after classification)
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(b) Partial classification efficiency

Fig.A.2 Classification performance (ui= 10m/s)
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0 10 30 d,um

Diameter inner outer Diameter inner outer Diameter inner outer

[#m] [%] [%o] [ & m] [%o] [%0] [ 4 m] (%) [%o]
1.005 0 0 3.409 7.538 2.239 11.565 1.441 9.485
1.151 0.108 0 3.095 10.034 3.316 13.246 0.565 6.684
1.318 0.251 0.107 4.472 12.256 4.781 15.172 0.220 4.645
1.510 0.498 0.184 5.122 13.454 6.609 17.377 0 2.521
1.729 0.921 0.300 5.867 13.002 8.601 19.904 0 1.261
1.981 1.530 0.455 6.720 10.914 10.379 22.797 0 0.612
2.269 2.431 0.680 7.697 7.935 11.516 26.111 0 0.244
2.599 3.629 1.006 8.816 5.020 11.722 29.907 0 0
2.976 5.353 1.504 10.097 2.899 11.149 34.255 0 0

(a) Size distribution (after classification)
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(b) Partial classification efficiency

Fig.A.3 Classification performance (Qo/Qo= 4)
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Diameter inner outer Diameter inner outer Diameter inner outer

[#m] [%] [%] [#m] [%] [%0] [« m] [%e] [%0]
1.005 0 0 3.409 9.462 1.768 11.565 1.204 9.902
1.151 0.160 0 3.095 11.193 2.853 13.246 0.579 6.250
1.318 0.422 0 4.472 12.129 4.458 15.172 0.282 3.852
1.510 0.885 0 5.122 11.881 6.624 17.377 0.120 1.706
1.729 1.674 0.161 5.867 10.400 9.149 19.904 0 0.658
1.981 2.729 0.257 6.720 8.112 11.519 22.797 0 0.247
2.269 4.111 0.413 7.697 5.690 13.042 26.111 0 0
2.599 5.608 0.667 8.816 3.644 13.184 29.907 0 0
2.976 7.505 0.087 10.097 2.212 12.206 34.255 0 0

(a) Size distribution (after classification)
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0.25

20

30

d, 4 m

(b) Partial classification efficiency

Fig.A.4 Classification performance (Qo/Qo= 8)
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Diameter inner outer Diameter inner outer Diameter inner outer

[ & m] [%] (%] [ 4 m] (%] [%] [ 1 m] [%] [%]
1.005 0 0 3.409 6.640 2.218 11.565 2.322 9.106
1.151 0 0 3.095 9.037 3.384 13.246 1.117 6.225
1.318 0.189 0 4.472 11.326 4.990 15.172 0.538 4.195
1.510 0.384 0.150 5.122 12.837 6.994 17.377 0.215 2.236
1.729 0.726 0.248 5.867 12.935 9.139 19.904 0 1.114
1.981 1.233 0.387 6.720 11.479 10.964 22.797 0 0.538
2.269 2.007 0.600 7.697 8.990 11.981 26.111 0 0.222
2.599 3.065 0.926 8.816 6.278 11.920 29.907 0 0
2.976 4.618 1.437 10.097 4.064 11.026 34.255 0 0

(a) Size distribution (after classification)
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(b) Partial classification efficiency

Fig.A.5 Classification performance (FR=1.25)
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0 10 30 d,um
Diameter inner outer Diameter inner outer Diameter inner outer
[~ m] [%o] [%] [ & m] [%) [%] [« m] (%] [%]
1.005 0 0 3.409 3.462 2.409 11.565 5.638 8913
1.151 0 0 3.095 5.338 3.580 13.246 3.281 6.139
1.318 0 0.111 4.472 7.698 5.154 15.172 1.894 4.174
1.510 0.138 0.190 5.122 10.199 7.077 17.377 0.902 2.245
1.729 0.258 0.310 5.867 12.182 9.094 19.904 0.421 1.127
1.981 0.451 0.472 6.720 12.961 10.781 22.797 0.190 0.549
2.269 0.778 0.712 7.697 12.256 11.699 26.111 0 0.226
2.599 1.301 1.065 8.816 10.378 11.612 29.907 0 0
2.976 2.156 1.606 10.097 8.117 10.756 34.255 0 0

(a) Size distribution (after classification)

l L *
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(b) Partial classification efficiency

Fig.A.6 Classification performance (FR=1.5)
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Diameter inner outer Diameter inner outer Diameter inner outer

[ 1 m] [%] [%] { 4+ m] [%] [%] [#m] [%] [%0]
1.005 0 0 3.409 3.611 1.689 11.565 2.971 10.699
1.151 0 0 3.095 5.525 2.586 13.246 1.643 7.860
1.318 0 0 4.472 7.924 3.880 15.172 0.731 5.670
1.510 0.160 0.145 5.122 10.449 5.608 17.377 0.314 3.201
1.729 0.292 0.222 5.867 12.418 7.658 19.904 0.130 1.665
1.981 0.499 0.327 6.720 13.124 9.714 22.797 0 0.840
2.269 0.844 0.483 7.697 12.284 11.325 26.111 0 0.352
2.599 1.389 0.726 8.816 7.857 12.089 29.907 0 0.143
2.976 2.272 1.104 10.097 5.321 12.013 34.255 0 0

(a) Size distribution (after classification)
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(b) Partial classification efficiency

Fig.A.7 Classification performance (sub-jet type)
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Particle type :

Glass beads
Particle density :
Outer exit p ~2620 [kg/m’]
—:dp=1[um]

(a) Particle trajectory

(b) Velocity vector

Fig.B.1 Calculation results (#»=20m/s)
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Particle type :

Glass beads
Particle density :
Outer exit 0 ~2620 [kg/m’]
— 4= %[um]

0

(b) Velocity vector

Fig.B.2 Calculation results (#=10m/s)
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Particle type :

Glass beads
Particle density :
Outer exit 0 ,~2620 [kg/m’]
tdp=1[ um]

=10
=20

(a) Particle trajectory

(b) Velocity vector

Fig.B.3 Calculation results (Qo/Qi=4)
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Particle type :

Glass beads
Particle density :
Outer exit p =2620 [kg/m®]

(b) Velocity vector

Fig.B.4 Calculation results (Qo./Qi=8)
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