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Abstract: A new type of hydrocyclone with a tangentially slitted structure is designed. The experimental study on
the effect of the length, position, number and style of the slit on the separation performance of the hydrocyclone is
carried out. It is shown that compared with the traditional hydrocyclone, the pressure drop of the slit—cone
hydrocyclone is significantly reduced. The separation efficiency of the hydrocyclone tends to increase at first and
then decrease when the length of the slit increases from 10 mm to 50 mm, and an optimal slit length of 20 mm is
observed. In the process of moving the 20 mm slit upward from the first 6 mm slit at the bottom of the cone, the
influence of the second slit position on the separation efficiency of the hydrocyclone is similar to that of the slit
length. That is to say, it tends to increase at first and then decrease, and there is an optimal distance of 80 mm

between the first slit and the second one. When keeps the cross—section area of the slits equaling to that of
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underflow in the traditional hydrocyclone under the conditions of optimized slit length and position, it is found that

the separation efficiency of one slit in the cone is better than that of two, and the style of two—slits located at

opposite direction is the best among all the cases investigated. Compared with the classical hydrocyclone, the

separation efficiency in the optimal slit—cone hydrocyclone can decrease only 1.48% while the absolute pressure

drop can reduce as high as 36.84% at a high flow rate. Therefore, it is a promising hydrocyclone for industrial

applications to save energy consumption.

Key words: separation; experimental validation; flow; hydrocyclone; slit structure; pressure drop; separation

efficiency

I

TR T T I S — Pl N AR B Iz 0 4 B Ry
R ss o [AIHAD Tk s —H KT e &0 T
ML B R BN, SR 5 B R ry kb #2 . K
TR A - - - R - R -
RN = - 53 15 4 2 A 2 o, A
ER T AN I o = =TI Wb =) i G A 4
PR )y TR 5 A Ly e AR AR R
I P B AR A 98 A 2 )iz
T A T R B g3 B AR AR
P P A BRI 2, Bl A 2R E AT K T
eV 2 N R I AN WTHR R G5 S AU AR Ik &
LN FH A B B AS 4 Jret o A S A% G IR REFE 73
B AE , K I U A 1 3 B MR BB 7R AN ek i, L
oy FH S L, B A 3] 1 B 22 ) v R R R S, b A=
PIHRZ > G AR BB 2 L RPL B HT
ARBTG5

3 B R e o 2 A e 7K ) T I A PR B G
M EERARIS o A T 4R K e AR Y 43 25 P
fig , MFoE AT K D7 e it i A S5 S50 AT T KiE
ST B T F WA R . 9T R B, 52 oK ) g
T RS B RE A 25 A S R AR A LS5 A
BE 5 R U T A S A IS A A5 R A R A A A
FYIAE . BIFSE A SR A AR R B ) X
B, FESHAAREHE A BRI
ARAE S AR WA ZE R BT U T I 2 A
Ji& o Hamdy 5558 i) $i (A AT 57 & R, B o 4k B
B2 A, HE AR RN U A5 B I [R] AR, )
HRL B IR/ SRR T T LIRS DT A ) 43
BIRCRSE R . Monredon 55 PRS2 BIAUHE S5 A4 AT
DA TR A5 VR U0 e B, 1 i FURE T 52 21 A 250
1A R T AR SORL ) 5325 o Chu S5 HLAS T 04
SR WU 2 Y MR TE TR | (52 A Y R R e TR B

XF o3 B VERE I SE R , e IR 40 2 AL 1 ik B AE 23 B 4K
R RLBERE T o3 BRG BERN R B T TR A — 2 AR
e ARBORIFA 20 W1 G, EUIN e 23S K il— ik
Tk R AT R H AR HE B . Huang 5T T
JRERUBR A2 SR HEAR TR SE I SY , e BRAEHEAR T &R T 4%
S b i AU B 3 B AR . Mazyan 65T & IR HE
PRI 2 o0 25 ek e /N DR 1) < B 4 S 0% BB
BB R U B AT s hn . 32424 1k, HEARTT
BEXT IR T 7 HE UL i T TV 53 125 003 R H g 52 il 4 A
T i JoHRE

AR R AT e T S 2 AU [ 4 2 11 8
VESE AT, [RIINEJR A 3 e OB Ve o i an e 30 4F
B %) 7 I S R B T e TP K S 1w i 3 1 PN B
2 IO a0 55 ] B A 2E AT 1 W O3 S B UK e i
ar SR, SR T RO AR INTR A RO
B R AL, R E A TR IR 1 2L
AL T HLADRE BAR KT 57.9 pum 19 48 AL 55 0RL
TR TE IS IR SO s v, T R R 19 4 45 T R A 9%
FH B B AT S SR, 7R X A 2R ALY i
I g H L K T BE A A RS 4E 3l 7 56 4 B N B
Uit g H I A ) S RE FIAE 20 3l ) AR AR IR TR
WAL 3l 7, FERE R = AR 8 T K T e &
B LI 50 B 70 B R D RE L PRI , 19 6B L R A
K I TE i e s AT B A . — ek
Wi, i@ XUBR 2B 2 Y T B TE 0.5~1 kPa, T 7K ) Jig it
T FE R FE 22 53K 100~200 kPa, R AT BE S 1 Tk )
THE it #ie Hs 38 328 1 T e XUBR A2 2 , 5 35078 S s Tl 1y
FH eb A (44T 78 1 A0 T 9406 P 3 A PR T TG [ 44w T
(O R EEZ R VR R 7 7 S B ] S I € - o s K
bl BTS2 B A 3l 2 ATE B E LR S
PRI g, i — 20 e AR REAE Y /K 7 i Ui #2215
EEE

R T B K I 0 A B VERE AT LA
PR B 42 50 mm 19 /N B 7K T € Bt 4% S AF 5 R



45

www.hgxb.com.cn

+ 1825 -

G AR BRI H BIIE B0, X6 K e L A A
PRBEAT T NI IR 58 0 AR HE AN i T —
B TR MIT AR AL 1 B Aa okt . 5%, A&
SON 7K 3 TRE LA HE R R T T 48, PEBIE ST T (AT
BEXS 7K 3B A o3 B L BE B2 MR s FLUK, BIFSE T
PRIT 48 < B2 X7 B PERE RO SZ I, Bl T i HEIT 4 I
JE 5 P AR DRAF H 10 i BRI JC O 4 7K 7 e 3 4 AT
RGBT, 2EAT T HERIT 4807 B i L AL BIF I 5 fie
Ja , FER LT 407 B AN BE B 260 R BRI IT 48 20
AT 4 R K TR AR > B PERE B2 R, AT
e T R AR HEATTSE 454 . DIFE A SRR, X T
T4 2544 1) 7K T T8 i s 76 DRARF 1 98070 B ROR BE A
ANARIAE L, m] Rl R AR K e A ) RERE , B
AR TV HHHE

1 LR

11 SKERE

AW R /N AR K Ty T i A a5 F sl 1
()T 7R , W ek 115 R A B T4 18 mmx6 mm
PRI | i 45 1 AR FE 60 mmo oA T WS HEARTT
BE L5 KX K e Ui A 0 1 P R A S I, A S B 1K
TN T RAVHEARTFEE 58 52 2 mm (R8T B K 7 i
Ui, ZA AN 1(b) IR o AR A AT 4% 0 B 4% K
FERIFEEAL Bl T4, R 1 FoR, Kb a' o' 505

R1 HEFAEEN RS RITRER

Table 1 Serial numbers defined for different slit—cones

Cones with different slits structure

Type
a/mm b/mm ¢/mm a'/mm ¢'/mm
A 0 0 0 0 0
B 26 0 0 26 0
C 10 0 0 10 0
D 20 0 0 20 0
E 30 0 0 30 0
F 40 0 0 40 0
G 50 0 0 50 0
H 6 20 20 6 20
I 6 40 20 6 20
J 6 80 20 6 20
K 6 120 20 6 20
L 6 160 20 6 20
M 6 200 20 6 20
N 6 80 46 0 0
0 6 80 0 0 46
P 6 80 40 6 0
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Fig.1 Sketch of traditional and slit—cone hydrocyclones
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Fig.2 Particle size distributions of two kinds of tested particles
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Fig.3 Influence of fluid inlet velocity on separation efficiency
and pressure drop with two different solid materials in

traditional and slit—cone hydrocyclones
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Fig.4 Influence of fluid inlet velocity on separation efficiency

and pressure drop with different slit lengths
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Fig.5 Influence of fluid inlet velocity on separation efficiency

and pressure drop with different slit locations
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