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Abstract— Separation of particles were investigated in a Zig-Zag type air classifier, and the effects of particle size
distribution, feeding rate and gas flow rate on the performance of air classifier were evaluated.

The Zig-Zag air classifier consisted of ten stages with a rectangular cross section connected to each other at a 120°
angle to create a Zig-Zag channel, where finer particles carried upwards by the upflowing air stream and the coarse par-
ticles descended along the lower section walls. From the experimental results of this study, it was revealed favorable
for the Zig-Zag air classifier to be employed for the separation of high quality particles continuously and efficiently.
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1. Zig-Zag Channel 8. Air Filter .
2. Feed Hopper 9. Air Regulator Fig. 2. Particle number-size distribution of feed
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Fig. 4. Particle size distribution in the bottom
product (Sample ).

C FaN -
Uglcm/s) :250 200 180
RAg/min) : 40 40 40

SIEES X267 M4T 198811 8H

A O

ming FAlsbHA 719 F4-% 247t 180cm/s, 200
cm/s % 250cm/sz slede B I AAE
{(bottom product)} < 2} 2 7] ¥ % (number-size
distribution) % Fig. 4ol vlehgiem, 4[5 ne o
82 AHEstn F714S 200em/sE RS H A

£ ol4 52 77 35g/min¢t 45g/min g 73-
Ak WAL (gverflow product)9] Q) 2FE 7] £%
Fig. 50l viebioled] daFalel $57b 242 2ol
o] EgHow olagats g 4 ASE ¢+ A
c},

Fig. 4 % 59} 72 AgAng2Ye 7 A8 270l
utE daAg gAY dakEs s AAEEY U
A7)l whE A E3E (cumulative distribution) & 1
g 4 glow, gepr] Al (4)ol Lsled glxlEele
&% (total efficiency) & 7% 4+ 9

Aa 19 g 53 $5% 40g/min2 Fx]hH A
715455 180, 200 ¥ 250cm/sE SR 2] 7tztel
734l efsiM izl #2| Haeg Fig, 60 fERHA
wﬂl ExdRial! 74‘“7*1 yAF Fef AEEL UL

5‘—3& A]i s » 08}51 %/]-ﬁ*ﬁ—% 200cm/s§ -

40
Q

301 1
=
= 20 -
S o
o

10 ) -

0 ! ] Q\L

100 200 300 400

X(um)

Fig. 5. Particle size distribution.in the overflow
product (Sample II).

e A
Ug(cm/s) :200 200
R/(g/min) : 45 35



Zig-Zag ¥ 715 Fa7lA EAY £e 401
03 - 0.3 -
02 “ 0.2 = -
= —_
T 5
= =
5 =
© S
0.1p 1 0.1p~ -
0 ) 3 3 2 1 ) 1 0 ¥ [ ]
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8
O(x)-B(x) O(x)-B(x)
Fig. 6. Plots of [O(x)}-F(x)] vs. [0(x)-B(x)] for the de- Fig. 7. Plots of [0(x)-Fx)] vs. [O(x)-B(x)] for the
termination of total efficiency (Sample ). determination of total efficiency (Sample
O o a ID).
Ug{cmss) :250 200 180 o) A
Ry(g/min) : 40 40 40 Uglcm/s) :200 200
R,(g/min) : 35 45

@ A%l A o) HESL Fig, 7ol Hehigii
re) FULEA 2 499 YA} Fol Wagol

_odi [= 2]

AL Te eSS B 4 ol 2, o A &
2] AEFHE A, - A4S oF(quantity)S 2
glslal g5, A, s AAFEe Yzl zv| REeke
Lefdt Aolnz Fofxl A o FoflA] HA mabz
= A7) el At 22 HEga o} A4ALES
AAbers g meistojol & o slnkdct, Qe
27 =1

1‘“i0ﬂ &l plotshad

= data®} Fig, 6, 7Tol|4] o1&
AgEyE 7t7ke] gl tHaHAJ lzkel 2 vlo] wp
2| £8¢ 59 —@E (grade eff1c1ency)% Fig, 99}
100l 77k el AlE 15 AHE3 Fig, 904
apparent bypasst 2-6% #%xglg ot .’T: olom, B
2] ® BEole] Me| Exfoln] A AAEe] Qlxp o
7| 2ol & 4L vlae Cut Size[l5, 16]4 190
-225umldl F7rgel Fobgtel ol Fopgke o

4+ ek,

ar
Zloll b A% GAF] FALEE YR Qabe)
Fig.
0

1.0 ?u-u——ﬁ
O
//
0.8 o/ -
0.6 -
—_ A
Z
e}
041 -
0.2 / -
0 ! L : :
0 0.2 0.4 0.6 0.8 1.0
F(x}

Fig. 8. Plots of O(x) vs. F(x) for the determination
of grade efficiency.

C YaN
Sample | 11
Uy lem/s)y :200 180
Ry (g/min) : 40 35

HWAHAK KONGHAK Vol. 26, No. 4, August 1988



402 $4% .7 &-

100 —
o} /
oL A/ —
60 - -1
S d
=
S g} 4 -
20} e
&
1 1 1
100 200 300 400
X(tem)
Fig. 9. Grade efficiency of zig-zag air classifier
(Sample I).
o A O
Uglem/s) :200 250 180
R/(g/min) : 40 40 40
100
| A/_
30
el
. 60 =
=
=
&
10 -
204 /A -
4
&
0 i 1 |
100 200 300 400
X(pm)

Fig. 10. Grade efficiency of zig-zag air classifier
(Sample II).
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Table 1. Calculation of grade efficiency.

Sample ; Sample I,
X{um) dF(x) F(x)
75 02 0.2

Ug=200cm/s, Ry=40g/min

dB(x) B(x) dO(x) Ox) Gix)

0.013 0.013 033 0.33 0.03
105 0.15 0.35 0.035 0.048 0.23 0.56 0.09
150 0.16 0.51 0.062 0.11 0.23 079 0.15
215 0.18 0.69 0.22 0.33 0.15 094 0.51
305 0.17 0.86 0.34 0.67 0.05 099 0.83
380 0.14 1.00 033 1.0 0.01 1.00 0.96

Sample; Sample Il. Ug,=200cm/s, R,;=45g/min
X(um) dF(x) F(x) dB(x) Bx) dO(x}) O(x) G(x)
75 0.01 0.11 0.006 0.006 0.18 0.18 0.04

105 021 0.32 0.054 0.065 0.31 0.49 0.10
150 0.25 057 0.12 0.18 0.34 083 0.19
715 018 0.75 0.27 045 012 095 061
305 0.15 0.90 032 0.77 0.04 099 082
380 0.10 1.00 0.23 1.00 0.01 1.00 094
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NOMENCLATURE

B(x) : Cumulative fraction of particle size in the bot-
tom product (%)

dB(x) : Fraction or distribution of particle size in the
bottom product (%)

dF(x) : Fraction or distribution of particle size in the
feed (%)

dO(x) : Fraction or distribution of particle size in the
overflow product (%)

dp : Average spherical particle size (cm)

Ew @ Total separation efficiency (%)

F(x) : Cumulative fraction of particle size in the feed
(%)

g . Gravity acceleration (cm/sec?)

G(x) : Grade efficiency (%)

Ng : Number of particle in the bottom product

Nr . Number of particle in the feed

No : Number of particle in the overflow product

O(x) : Cumulative fraction of particle size in the
over flow product

R, . Feed rate (g/min)

Ug : Superficial gas flow rate (cm/s)

U, : Terminal velocity of a particle (crm/s)

X : Particle size (um)

Greek Letters

14 . Density (g/cma)

403

H : Viscosity (g/cm sec)

Subscripts

B : Bottom product

F . Feed

g : Gas

0 . Overflow product

S : Solid
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