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Application of Gravity Flow and Low Flux Ultrafiltration Based on IoT in Rural
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Abstract: The application of a village-level waterworks in Guangdong Province using gravity flow
and low flux ultrafiltration process system based on Internet of Things (IoT) is introduced. The
characteristics of process design and loT platform are summarized, the effluent quality and operating cost
of the waterworks are analyzed, and the overall operation effect of the system is evaluated. The results
show that gravity flow and low flux ultrafiltration process could effectively cope with the high turbidity in
water source when treating surface mountain stream water, and the effluent quality could meet the
Standards for Drinking Water Quality (GB 5749-2022) steadily. The effluent turbidity is less than 0.1
NTU, and microbial indicators of the effluent are far superior to the standard requirements. The
application of the IoT supervision platform could realize unattended operation and remote control of the
waterworks, which improve the level of operation and maintenance. The long-term operation of the
waterworks is steady, membrane fouling rate is relatively low, and the chemical cleaning cycle could be
extended to 3=5 months, which reduce the cleaning frequency and maintenance costs. The process design
with no external power greatly reduces the energy consumption, and the direct operaling cost of the

waterworks is only 0.058 yuan/m’. The gravity flow and low flux ultrafiltration process system based on IoT
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can effectively ensure water quality safety, and realize the simplification and optimization of water

purification system for easy operation and maintenance, which is of great significance to the water supply

in mountainous rural areas.
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gravity backwashing; unattended operation
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Fig.1 Flow chart of water purification process of the

waterworks
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Tab.1 Test results of some effluent indexes of the

waterworks
i g ©F 57;;1_@?“@
pH 7.4 6.5~8.5
R <5 15
ERE/NTU <1 1
ALY (mg- L) 0.3 1.0
iR/ (mg- L) 1.32 250
S (mg-L) 1.46 250
TEMRER (LN ) (mg-1L7") 0.51 10
B B 1A (mg - L) 81 1 000
SV (L) cicoﬁr)/ 106 450
(mg-1L7)
R TR Eh T AL flu 0,11/ 0.98 3
(mg-L7")
P75 S U(CFU-mL™) FHr 100
il /(mg- L") <0.001 0.01
Be/(mg- L") <0.004 5 0.3
£fil(mg-17") <0.000 5 0.1
e <RI S SBEIN TS AR R

1 2% 1 AT, 25 TOK BTAR AR 20 T CAE TR IR K
TAEFRME) (GB 5749—2022) Hxf /N 1 4 i 2 ik 7k
PR, EL 2 bR o b i — B BR A, S 46 A iz
e FARAEER , A] W IE T 2 A 3R T K ik
/Koo i

b 3R 7K R 1 R 25 R R 2 B WPV K T T
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Tab.2 Operating cost calculation of the waterworks

il A HiEFeR | B AT - m™)
m 0.8 T/(kW -h)| 108 kW - 0.007 2
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