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A Study on the Design of Automatic Recording System for Discharge
of Wastewater Discharge Facilities Based on Zigbee Communication

Eui-Jun Park’, Je-Ho Song
Dept. of IT Applied System Engineering, Chonbuk National University

OE

< 5742 W Aol ddo] AZTIE AAstAL olF VIS & A
i wolAE HuiEAde] HaeuiEd d 8, A9, oFFo AT 52
AFo2 5451l 7158 = A= Zigbee T4l 718 HHiEA A wiE AR 257 F AlAHS AASIEA Pt H
FHlEAA wiE A% XP%ﬂ% AARZ SR, Ao, 859t Zigbee AR AT, SHF = A A
F weiE W B, OFEe] AT 52 S5kl S%E Aol Aol AojRe ot i’ﬁ%ké Hl
atsto] 729 Wl A] 52 LEtdlct ga-,-: Hagdoly ZYHE o] RojA Y w4 vjE AFS RYETY 517
u, HuiEAd 9 BAAE LAY A7) o]FolE = A SIH. wEbA, & AlAE A & AdgE ST
23 fFg sid 2 e A2 £ mQl Aloj7]9] F& Mol 12.71 VE A4 ZE6ACH Zigbee B4 BE AL
do] Az S5 W Ao7]9] FEE WE 24 A HAEHY 52 AIZE2 24 msE SAHIAL H<d
Alo17] o] SAAI 4l BANAEE 412 &8 GX7HA] 2 ARt 37.45 ms7h SHE AT B3, 7129 aqfR
HEAAE B IRA L2 GAHS wASHL LY Pol= ALH0IM, Zigbee Al 718t HpuiEAE HE d}e
XPEEHEF"O}UE H71E fkes 931 71 dEe 4T 4 AT

Q o FA9 AFE HIHIEZALL HiE F3
|atsjofsls BA o] A3ttt whabA, B =

lj

ﬂ _11)1,
0 o_>d

Abstract Currently, small-scale wastewater discharge facilities have a problem in that when measuring
the discharge status, a person must read the meters one by one, record the result, and then make
calculations directly. Therefore, in this study, we designed an automatic recording system for the
discharge from wastewater discharge facilities based on Zigbee communication. The system can
automatically measure and record the amount of wastewater discharge and the amount of water,
electricity, and chemicals used in the facility. The system is composed of a measuring part, control part,
output part, and Zigbee communication. The measuring part measures power usage, wastewater
discharge, water, and chemical usage. It also transmits the measured values to the control part, which
compares and computes the measured values to display them with comparative values. The output part
consists of a display or a printer for monitoring of the wastewater discharge status or printing the
operation log. Experimental values were measured, and the operating voltage of the main controller was
12.71 V after a solar panel and battery were connected. The Zigbee communication module system
operated normally. When the control button of the main controller was operated, the operation time of
the display was measured to be 24 ms, and the operation time from the communication control receiving
terminal in the main controller to the signal output terminal was output as 37.45 ms. In addition,
existing small-scale wastewater discharge and prevention facilities were monitored by dispatching fixed
personnel. In the proposed system, it is possible to reduce the violation rate of environmental standards
and to train technical manpower by automatically monitoring the status of wastewater discharge
facilities using Zigbee communication.

Keywords : Automatic, Recording System, Discharge, Wastewater, Discharge Facilities, Zigbee Communication

*Corresponding Author : Eui-Jun Park(Chonbuk National Univ.)

email: legookok@jbnu.ac.kr

Received July 25, 2022 Revised September 1, 2022
Accepted September 2, 2022 Published September 30, 2022

607



FAte71&te=E A A23d A9E, 2022

1. M2

AEed ZAE shaste A2 AR & HAE A
AIAH R o] o3t HsiE FoliAt thHo
2 st 0‘3} FolETHE S e o] M & o
Hog BAE= H e H E4E viEshe AEEY =i
S5 Eole 7ﬂ°1 Z8ohH oljgh Yo R QA=EE
Sy} #RE A7 ekEa IeHL 2L

R AEH HiEo] fHEE= A SEYRY] 4
AR ol ti7 |3 Rl wet viEAlde) 7K
A], BEEA] HIRA L 3] 71Esto] 38 @ FE SolAIE
stom, AlHoA lojg BRIAEY] 7E-E Ak &
= WASHALA} HEAE T RN 7Hs dfo] dE=
e FQYUAE HIAIES =] AUTH3-5].
ol2fgt LA oll= HiEAIAY 7Hs AlZk olof o
E PAAAEY 7Fs AL 28 ol R FEES =0l
7] 9l AFEEE 8, AE, o] AR ol ¥
717 =]ojof gttt
9] A ERIo] Xl BE 44 AFE ol
AL Xﬂﬂﬂ a9t S
= s 2] g i’xé HHXI Bl F Stk o
o 2 9t}

wehA, ol2fdt ZAIES st £ =&olA

7

=

)
N
Y
%0 ox 19

rr

ST BAAEY weuiEs 4 85, A8,
oFFO AT 52 AFFo=E SAsto] 715kl E4 T
22 9l Zigbee BAl 7]¥l HlSHiEA|A HiE A3 AE

715 Alade A

2. 28

2.1 7|

Zigbee B4l 7|9t HulEA A viE |
A2”e] FHEE Fig. 12 YERIC

Fig. 19141 B v} 7o), Zigbee B4l 7|4 H|4H)
A HiE @ AS7IE AIARIR SR, AolR, &

YRE L9

ZQHL g ALLeke 2A317] 9ot A
ot Heuiewt 9 &5, IEY ANEF TS EHT &+
I= Zolk 17] o9 AF7|E o]Fojd FOoEA
A #= A A5 E H3KA AFo] 7Hsd "A
BAE Agstgith o, SR SHE A
A

- - — 1
1t 95 9 Zigbee T4 B4 ol 83to] 4]

=9 e

4E7%

)

Integrated 3
wattmeter \ U .

.| Control
Part

Measuring Part Printer

Fig. 1. Block diagram of automatic recording system
for discharge of wastewater discharge
facilities based on Zigbee communication
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Fig. 2. Schematic diagram of automatic recording
system for discharge of wastewater discharge
facilities based on Zigbee communication
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Fig. 3. Main control board of automatic recording
system for discharge of the wastewater
discharge facilities
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Fig. 4. Power of automatic recording system for
discharge of the wastewater discharge
facilities

Fig. 5. Zigbee communication department of

automatic recording system for discharge of
the wastewater discharge facilities
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Wastewater Discharge Automatic Recording Svstem
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Fig. 6. Main control unit of automatic recording
system for discharge of the wastewater
discharge facilities

Time 00:00:00

Time 00:00:00

el

o

T (e e

EEfelE] (BBl E) (Bl e

el

Fig. 9. Print information of automatic recording
system for discharge of the wastewater

discharge facilities
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Fig. 11. Photograph of main controller operating
time measurement
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