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Abstract

Temperature control is widely used in industrial production and scientific research experiments,
and is the key to many process flows and successful experiments. With the continuous expansion of
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global industrial scale, its position has become increasingly important. However, traditional tem-
perature control methods are outdated and often suffer from problems such as low efficiency, in-
sufficient accuracy, and low degree of automation. They are also susceptible to external environ-
mental interference, which affects the control effect and thus restricts the operational efficiency
and cost of the entire industrial production. Therefore, this article introduces microcontroller tech-
nology and designs a low-cost and high-efficiency remote temperature control system based on NB
I0T. The system uses the powerful and rich STM32 series microcontroller as the main control unit,
and adopts a sensor model DS18B20 to monitor real-time temperature. The temperature is dis-
played on an OLED screen, and the target temperature is set through buttons. When the tempera-
ture is lower than the target value, the PID algorithm is used to control the MOS transistor to drive
relay 1 for heating and warming up; When the temperature is higher than the target value, directly
control relay 2 to simulate cooling, thereby achieving a constant temperature effect. At the same
time, the system utilizes NB-1oT wireless communication technology to connect the microcontroller
to the cloud platform, enabling data upload and providing a visual terminal display interface to
adapt to different application scenarios.
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Figure 1. Overall block diagram of control system
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Figure 2. Single chip microcontroller module
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Figure 3. DS18B20 sensor circuit design
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Figure 5. Button module
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Figure 6. Execution module
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Figure 7. Communication module
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Figure 8. System programming process
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Figure 9. DS18B20 program flowchart
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void Temp_Filter(void) {
float sum;
inti;

static uint8_t index = 0;

/] G IX

temp_buffer[index] = DS18B20_Get Temp()/10.0;
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index = (index + 1) % FILTER _LEN;
/R EE
sum = 0.0f;
for( i=0; i<FILTER_LEN; i++) {
sum += temp_buffer[i];
}
CurrentTemp = sum / FILTER LEN;
§
1E Temp Filter()F temp buffer[index] T 77k DS18B20 Get Temp()3R1F KR EE %4 ; FILTER LEN
TRIEA T UEB AL, i85 W & FILTER _LEN (A 80{E 5822 &3 1 temp_buffer FRIEE 5 N5 MK
HE T 38 P B 0 7 SRR G SR E CurrentTemp, I 58 B {5 B 575 ) OLED_ShowCH
CurrentTemp {E 15 Hr
P R T B TR IS BRI A, AR BRI T
if(KEY1_add==0) //fill
{
if(set_temp<200)
set_temp++;
SET TEMP=(float)set_temp+0.6f;
display Set parameters();
delay _ms(100);
H
if(KEY1 del==0) //Jk
{
if(set_temp>0)
set_temp--;
SET_TEMP=(float)set_temp+0.6f;
display Set parameters();
delay _ms(100);
H
FIRFEFF R SE KEY1 add X NAZE BB SWI1, S8 KEY1 del XM {24 g i) SW2. 4
SWI1 # T, 24 KEY1 add HUE R 0 5ERBE RN 1 #:4E; 24 SW2 £ i, 4 KEY1_del BUH
N0 58 BCBCE il LRI 1 #R A .
FEFEHIARER STM32 X il AL S vtz i A rh, SR A PID 42 1) 07 XORHIR B2 (39 . PGt
I AR e %l DL PID el 2% Kp I3 96l gk PID 7E A PR (1 B
error = SET TEMP - CurrentTemp;
if(error > 5.0)

pid.Kp=6.0; // KAwZ= N3 50 3
} else {
pidKp=3.5; // /MmZER{REFRE
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Figure 10. Cloud platform
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Figure 12. System operation effect diagram
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Figure 13. Remote data interface
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