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Design Characteristics of Central Diversion Hydrocyclone Reactor in
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Abstract; The treatment capacity of the extension project of Quanzhou Waterworks is 5.0 x 10*
m’/d. According to the characteristics of low turbidity at low temperature and high algae at high
temperature in Luanhe River water, a hydrocyclone reactor with central diversion was developed to
successfully solve the problems of sludge deposit and mosquitoes breeding in the original reactor, so that
the effluent quality met the criteria specified in Standards for Drinking Water Quality( GB 5749 —2006) .
The principle of hydrocyclone reactor is to make use of the radial displacement of colloid and coagulant in
water to produce collisions. The multiple hydrocyclone reaction chambers were operated in series, and
the water was fed in a tangential direction. At the same time, the average linear velocity in the control
hole was higher than the sedimentation velocity, and the turbulence facilities in the water were cancelled.
To improve the reaction efficiency, a central deversion column was added into each cyclone chamber, so
that good reaction performance was obtained, and no sludge was discharged during the reaction process.
The sediment was discharged from the sedimentation tank intensively. After completion of the project, the
effluent quality was good and the operation was stable. The hydrocyclone reactor solved the problem of
sludge deposit in the reaction section and saved the equipment investment.
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Fig. 1  Schematic diagram of hydrocyclone reactor

W AT BTN, B R K B 0.304 m* /s, AT
T 1. 28 m/s,  F R 0. 25 m/s, 1 0 £ o) i i
M2 LI 2, AT U0t A I T 3 W B A B K
ARG 2 LI 3, AT I 7K Sk 4 2R 0 2 8 i 3 D
TG 071 7 B 7K A7 1 2 DL [T 4, AT DL K A, A ey A B e
RREARG, DRI DTG 672 77 B 9 08 AL T /K R ( L IET 5 ) AT LA
Bt L A TR B AR AR SR D 1Y)

R T RAR AT B 1T K, %’5[’5’@@ 60%
B A A TR AT . R K R 0. 182 m?/s,
60% 17 fay B 37t 32 {26 LI 6, 7R A 3 Sk 0. 77
m/s, HEFHE N 0. 15 m/s, % I . 60% i fif i

IKKAI LR DL 7, m] WL B K Sk 4510 0 0.20 m,
JEIZ AL . 60% B Ay ik KA i 2 UL P 8, ml LK
o7 i B AAAIR T 1 B AP 28, T 9 L AL 1 K TR
B R BRI B (WL 9) o

14
1.2
1.0
0.8
0.6
0.4
0.2

0

W/ (mes™)

L1}
L2}
L3f
fLaf
s}
flef
L7}
el
fLof
fLiof
L1
fL12f
fL13 |
L4l
fL15f
fLi6f

HEKFL

B2 HEaTraimE ek

Fig.2  Flow curve at full load
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Fig.3 Head loss graph at full load
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Fig.4  Curve of water level at full load
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Fig.5 Submerged orifice elevation drawing at full load
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