HoKFAR 2026,45(5) :32-39 Water Purification Technology

KRS R AR |

Ty, S/, FRRE. 2E R XK B S0 B ML RE S N AR A AR BE A B2 [ ] KRB, 2026, 45(5) @ 32-39.

He P P, Nie X B, Xu C. Influence of inflow rates on separation performance, internal flow field and concentration field of hydrocyclones[ J]. Water

Purification Technology, 2026, 45(5) : 32-39.

HOREXM/KNERFZ D BB A RIGIKE sp=Aln|
I AN B

(1. KR Be A BRFTAT A ], WIRG K YE 410000;2. KybFR T K 2A/K R 57 TR RS K> 410000;3. I TH
BRI B A R TTAT A A, A syl 430000)

 E [B®)] HEHSHUGEE RO KBTS AR K SR 2RI, 8 B B 0 AR 7 K AL B

ARG IEEAEAE—E 8, i, B VI ZE I JRAK ) A7 PR K T S HARIIGE . [ AiE] il il A SCR

R EURI B (PIV) REE, REHERTT T 3 DB XK T BER s /- B RE A N BRI A Ak BE 3 s, [ &R ] BN s

BER IR A A R e T 5 R ka3, FLAE R FHAS 025 i, F F R 2.3 m'/h TE%{;MZ‘?Q@‘F‘@I B RAH 2. 57 #

1 I BRI BE , 7E N ARG 28 B, S TR R 2.6 m*/h, 0 BIA BB K (A 2.589.1.337 m/s, [&5i8)] #HDOR

SIS T 4H/NBURL Y 43 8 105X B RATURL T 35, 38 22 34 0 713 4 R T3040 5 SRR AE K 7 R 7t 45 AL 1) 1) 1) 88 3 I
97 B 8 R T8 R T A0 1) o 8 T 10 v 12 0 AL AR AN 40 B W, 3 10 9 o X o 1) 3 5 SO o B T 5, Bk 0 R 0 AE Bl

S BREIAE it S 1 A A ORIV BE N o

KR KSATEOK AR KBRS rErERE WY WEY

FESYES: TUI XHARERE: A XEHS: 1009-0177(2026)05-0032-08

DOI: 10. 15890/]. cnki. jsjs. 2026. 05. 005

Influence of Inflow Rates on Separation Performance, Internal Flow Field and Concentration
Field of Hydrocyclones

He Panpan'’, Nie Xiaobao”*, Xu Chao>"’

(1. Changsha Planning & Design Institute Co. , Lid. , Changsha 410000, China;

2. School of Hydraulic and Ocean Engineering, Changsha University of Science & Technology, Changsha 410000, China;

3. Wuhan Municipal Engineering Design & Research Institute Co. , Lid. , Wuhan 430000, China)

Abstract [ Objective] With the rapid development of society and population growth, the volume of process wastewater requiring
treatment in water treatment plants (WTPs) has increased sharply. Meanwhile, existing treatment technologies and methods for this
process wastewater present certain challenges. Therefore, there is an urgent need to conduct research on hydrocyclone separation
technology for treating process wastewater from WTPs. [ Methods]  Through pilot-scale experiments, this paper utilized a particle
image velocimetry (PIV) system to systematically investigate the influence of inflow rate on the separation performance, internal flow
field, and concentration field of the hydrocyclone. [ Results]  As the inflow rate increased, the underflow concentration ratio initially
rose and then declined. With the experimental setup used in this paper, the underflow concentration ratio reached a maximum value of
2.57 at an inflow rate of 2. 3 m’/h. Meanwhile, the maximum tangential velocities at section I and section II attained peak values of

2.589 m/s and 1.337 m/s, respectively, when the inflow rate was 2.6 m’/h. [ Conclusion] An increase in inflow rate adversely

[WFSEH] 2025-03-12

[HEE&TH] ERARBFRES(52570026) ; M54 & S AL (20155K20033 )

[1EEEN] MW (1992— )5, TR, F2MNFTTBAHK TR 58455 T/, E-mail : 798430177@ qq. com,
[EEEE] Z/ME1979— ), B #3%, EEWFE 5 0 IR K % 2R E-mail ; niexbeslg@ 163. com,,



WK R
WATER PURIFICATION TECHNOLOGY

Vol. 45, No. 5,2026
May 25th, 2026

affects the separation of fine particles, whereas appropriately increasing the inflow rate enhances the separation of larger particles. The

tangential velocity of the fluid within the hydrocyclone increases with the inflow rate, while the radial velocity shows no clear correlation

with changes in the inflow rate. Regarding axial velocity and particle concentration, as the inflow rate increases, the axial velocity tends

to rise near the central axis, whereas the particle concentration decreases.

Keywords WTP process wastewater inflow rate hydrocyclone
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Fig. 1 Particle Size Distribution of WTP Process Wastewater
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Fig. 2 Diagrams of (a) Pilot-Scale Experiment System; (b) Hydrocyclone Structure
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