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Collection Performance of the Hydrocyclone without Underflow

Shiro AKAIKE, Mitsumasa NEMOTO and Naokazu KUBOTA*

Abstract

In most hydrocyclones used in the industries, pressurized slurry fed is classified into overflow
and underflow. A number of studies on the hydrocyclone performance have been done, though it
appears that the collection efficiency of the hydrocyclone without the underflow such a gascyclone

as a dust collector has never been investigated.

This paper presents the experimental results of the hydrocyclone without the underflow for the
separation of the sand. Three hydrocyclones with different body diameters were tested and the
effects of particle sizes and the Reynolds number of the collection efficiency were discussed. The
simple correlation for the performance was also presented.
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Fig. 1. Skeleton view of equipment. TFTiTo71,
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; L i Table 1. Hydrocyclones dimensions
| o <=
h}{ ( : 5 Name C 50 C 17 C 100
1
\D.s D,(mm) | 49.5 73.9 102.3
/ Ds Dy/ Dy 0.392 0.445 0.375
H, D,/ D, 0.392 0.445 0.375
i__ Dy/D, 0.323 0.325 0.313
S/D, 0.208 0.183 0.198
H,/D, 1.010 1.015 0.978
Fig.2. Hydrocyclones used. H./D: 1.010 1.015 0.978
Table 2. Test sands
Name | S300 | S200| S125| S9 | S8 | S65 | S45
ds (pm) | 349 249 148 104 87 73 52
~250 | ~149 | ~105 | ~88 ~74 ~53 ~32
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Fig. 3. Pressure loss of three hydrocyclones.
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Fig. 4. Relation between pressure loss coefficient &
and Re.
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Fig.5. Collection efficiency z of hydrocyclones
used.
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n=(V2/ V1)x100
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Fig.6. Comparison of collection efficiency #
between Hydrocyclones used.
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Fig.7. Relation between collection efficiency »

and dimensionless parameter G.

Lais T, kA0 G it b ZEB L HERY R
BDHRTA—R ETA,




6 $E T EAETIRME B-12 (1988)

a

100 o sl
& o
=~ a0
vy

aﬂo
’ §
. 8" 7=20-1nG_
m-C100 H
g Il
”?G % Ll
oL L1

1 10 00 1000

'
Fig. 8. Relation between collection gﬂﬁciency 7
and dimensionless parameter G.

X AD © GieoWTHRY 1 7 = v DERE
RODHEK8D L >tk b, CTHH A2 vd R,
DKEVY D ERAPBE LN LHHEYERL &, &Y
170D DERIIBEALE L, R (Do/D:)
EHRERK C OB L BHEEL LY G TEETY
Bo WERN 20% H 5 90% OEIFHT CT5 D Re ©
KEWEZIADT 2% BE, RIROZELS n £ G
DB TROEBRA K E S,

7]:20'lnG .............................. (12)

K (12) X b 25%, 50%, 75% o 45 Bl A ATHE 75
G DfERFIFN 3.49, 12.2, 42.5 TH 5D, Re=5x%
10* ©CL00 4 o 7 » v %3E85 3 5 & BHERICHIG
T % 5 BERTRE o BB kL T2 das, dso, dis XTI N
40 ym, 80 gm, 140 um & 72 b, ST HH DI BN
Thie b PRRMEREAEB, SHEH, ALV A 2 A XK
AR L THAUE, FERFRTREIRETE (0
& DO)CBITBEDT, v1 27 e v Bh 1/21THiIE
dzs, dso, drs FX LD 1/2 1275,

SR LT WIS A 7 v vigonTiE, FORE
%, THESREXSERIOICBHTILELR DL, G
FRR G- THIBEY A7 v OTEHE L
HIEREHARDOONE EEZ S,

5. #& £

ARBE TR L EAKROBSES 1 72 v D
HEMREL ERIICHN, BERIY 127 v v ot
Bltic X > TER SR, £<IT Do/Dy HMEERIZRIT
THEIKREVLITHD, YA 27r vt LT
3, BEAERIRN CTEAI A BATHE G I L -

THERIIR IhD, HVTEEOREE 1 7 8
VISR LT D ZER L - BK Ll G 2 ER
R LUTEM 7 A—8 LD, ThbD -G %
TR p-GHENLLZDBDOY A 7 v v O~FHERE L
HEEUPERTEL ERRLI,

WXL DLOGET B LD BRTEER Y1 27 = v
DHEHRERILRDVENS12DT, ZOEDYA 7R
YOBRBHRIZOWCTESEE bk E Nz 5 FET
H5,

B, REBICIH IS Ie KR o
F#fs, SAMCHERL OAREETHESE R 1o
WA ARBEEMCRHOBTLRL T T,

X 23

D flzd, DI, 427 e v 58s (BB55), 7—
A4t

2) Schweitzer, P.A., Handbook of Separation
Techniques for Chemical Engineers, (1979), p.
4-135, McGraw-Hill.

3) HEHEH, {LF T, 19%, 125 (B 30), 632
H

4) B, BREFESWOUE, 23 %, 133 (B8 32), 633
H, 24%, 1375 (B833), 61 &, 67 &, 74 H.

5 HBF-HHER, BEWESEEEN, (BE54), 243 H, &
WA

6) Papers presented at the 2nd Int. Conf. on
HYDROCYCLONES, (1984), BHRA.

7) Day, RW., Chem. Eng. Progress, vol. 69, No.9
(1974), p. 67.

8) #lx¥, Pericleous, K.A. and Rhodes, N., Int. J.
Mineral Processing, No. 17 (1986). p. 23.

9) Bednarski, S. and Weichowski, A., 2nd Int.
Conf. HYDROCYCLONES, BHRA, Paper H3
(1984).

10) Medronho, R.A. and Svarovsky, L., 2nd Int.
Conf. HYDROCYCLONES, BHRA, Paper Al
(1984).

11 &, kT, 19%, 15 (BB30), 42 H.

12) Rietema, K., Chem. Eng. Sci., Vol. 15, (1961), p.
298.

13) KRERHFRLERHES, REEE v V7 0y 2,
(R 39), 76 H, = wm

14) BlziX, thak, BEMEEREE 55 %, 404 5 (BF 27),
570 H.



