Advances in Education #{HHEE, 2025, 15(7), 604-615 Hans X
Published Online July 2025 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2025.1571260

BaiEHl R RIS ROR R S5E

— & T PIDEUERIR R E THI 8%t

fao 3, MTHA, 28K, §EE
TN SRR, BFAE L S TRESERR, T & T M

Weks H . 20254F6 H 120 F#HBEM: 20254F7H11H; KA HM: 202547 18H

=

64 B AHEH R ERRE W, Matlab{i B BBRERE, ERERS FEEN, R4 TR
Be . R, BFRFFRT ETFSTCO0C516RD+HFHLAERE LA RS, ERPIDBHIFE AR, L
MEBFERE., BrE5RE. MRERERNEEIREE3.6%RH, BEIREE12C, BHMERF. %A%
B RS AR, AR T ERESFE TSR 8.

XKigid
B 3% B IRE BT, Matlab, PID$%fH]

Case Study and Practice of Automation
Control Principle Course Design

—Design of a PID-Based Temperature and Humidity Controller

Xiaoyan Yang®, Suli He, Zhonglin Li, Yuting Jia

College of Electronics, Information and Control Engineering, Software Engineering Institute of Guangzhou,
Guangzhou Guangdong

Received: Jun. 12, 2025; accepted: Jul. 11t, 2025; published: Jul. 18", 2025

Abstract

In traditional automatic control principle course designs, Matlab simulation, while simple to operate,
often fails to enhance students’ engineering practice capabilities due to its overly idealized models. To
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address this, this study developed a real-time temperature and humidity control system based on the
STC90C516RD+ microcontroller, integrating PID control technology to achieve data acquisition, dis-
play, and regulation. Tests showed a maximum humidity error of 3.6% RH and a maximum tempera-
ture error of 1.2°C, indicating satisfactory control performance. This platform combines microcontrol-
ler applications, sensor technology, and control theory, effectively bridging the disconnect between
theoretical teaching and engineering practice in conventional automatic control courses.
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Figure 1. Block diagram of overall design for water temperature control system
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Figure 2. Reset circuit and crystal oscillator circuit
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Figure 3. DHT22 sensor physical appearance and pin configuration
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Figure 4. Key circuit and physical layout
4. IREBERIYE

(4) BB

VR BET R A /2 LCD1602 05 i 5, LCD1602 Y% i 5f AT LLE R 2 47, Hh&TH 16 4
FAF, Horb DO 2 D7 (1) 8 A7 d v = AR AR BE A4 2 #RAF AR KB TT H LCD1602 [ RS iz P2.5,
RW i P2.6, E 3% P2.7, DO | D7 43 3il% iz P0.0 £ P0.7, H+ VSS. VDD. VEE &4 —ANr] 1
HaL BELFH SR 1% LCD1602 1 Yetfit, LCD1602 Wi ik iR B K4k B 5 fiw .

(5) WM IR

TRPEFEHIA R JQC-3F 4k e 25 18 Iy S LG I AR B Rl R XU 66 o A g s A ™
AL AP SN BE R AR 5, JQC-3F 4K FLA & 6 Frr.

DOI: 10.12677/ae.2025.1571260 607 HEHRE


https://doi.org/10.12677/ae.2025.1571260

P2
A
&
o

PR/ 55

LCD1
LMO16L

naow =
2oy 2. 85833885 [Sopaai
|

Figure 5. LCD1602 liquid crystal display and wiring diagram
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Figure 6. JQC-3F relay module
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Figure 7. L298N motor drive module
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Figure 8. Temperature and humidity control system software architecture diagram
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Figure 9. Master control program flowchart
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Figure 10. Flowchart of integral-decoupled PID control for temperature and humidity system
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Figure 11. Physical implementation diagram of temperature control system
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Table 1. Multiple sets of temperature test data
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Figure 14. Initial humidity display
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Figure 15. Post-PID humidity display
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Table 2. Multiple sets of humidity test data
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Table 3. Temperature control system measurement results
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