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Abstract

In response to the high concealment and difficulty in managing seawater intrusion, this article de-
signs a seawater intrusion detection and early warning control system based on NB IoT, in order
to achieve real-time detection of seawater intrusion and provide remote warning. The system
mainly includes two aspects: hardware design and software programming. Among them, the
hardware mainly consists of power module, microcontroller minimum system, TDS (conductivity)
sensor module, water temperature sensor module, LCD module, NB IoT module, etc. On the basis
of completing the system design, a sodium bicarbonate aqueous solution with the main solute is
used, as well as a simulated seawater detection mixed with a certain amount of sodium chloride in
a clear water solution. The test results show that when the TDS detection data of the system ex-
ceeds the program setting value, the warning function is triggered, and the buzzer generates a
beep to start the alarm. The system has functions such as uploading measured data to the cloud
platform for real-time display of detection data and viewing historical data, which has certain ap-
plication value in practical applications.
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Figure 1. Overview of system workflow
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Figure 2. Electrical schematic diagram of power module
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Figure 3. Minimum system diagram of single chip microcomputer

E 3. gRil&)NRSE

3.3. TDS (BB &:&)//KRtE R ER

TDS (W F:Z)/KiRAL RSB, KA TDS fill#idh, KM 3.3~5.5V AL MHtH A, 0~23V 4
MRS S [6]. 1ML AT TDS $REFIHTES:, [FIR A DS18B20 M/EMA a1, 7 E T
PEEFEAMEBET . HA LU TAERE i AT AT 56 R T 3% 5V 5 3.3V HiklEhl R4, BikiRknl
KR NKH . TDS MIALE ppm, NE I IIRE. EARRSGH, FHES VDD 51 AHER:, J
PR R ; VSS #2i; PAO 78 STM32 $1 WL R T GPIO 51, 5 TDS fE5] i A0 AHiE, XHH
MeEEVE R, AAFEEE WA 4 FR.

oo\:o‘u..r.w‘w
5

O

10

)
o)

STM32F103C8T6

36
35

b

P
]

32

|
et

8

3

8

27

[
O

B

DS
vee
] VDD
] vss
GND

Figure 4. TDS schematic diagram
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Figure 5. Schematic diagram of water temperature sensor module
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Figure 6. Electrical schematic diagram of NB-1oT module
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compensationCoefficient=1.0+0.02*((TEMP_Value/10)-25.0); 1t J94M= Z ¥ A .

compensationVolatge=ADC_ConvertedValuelLocal[1]/compensationCoefficient; I A#M e & 24 3o

if((ADC_ConvertedValueLocal[2]>=0)&&(ADC_ConvertedValueLocal[1]<0.1)){compensation\Volatge=0;}
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void TEMP_Value_Conversion()//iiz: J& K45 2 %1

{

TEMP_Value=DS18B20_Get_Temp();

TEMP_Buff[0]=(int)(TEMP_Value)%1000/100+'0;

TEMP_Buff[1]=(int)(TEMP_Value)%100/10+'0";

TEMP_Buff[2]="";

TEMP_BUuff[3]=(int)(TEMP_Value)%10+'0";

}
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Figure 7. Schematic diagram of cloud platform interface
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Figure 8. System test experiment diagram
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Figure 9. Historical data display of detection results
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