Creative Education Studies QIFT# HHTIL, 2022, 10(1), 167-173 Hans Xl
Published Online January 2022 in Hans. http://www.hanspub.org/journal/ces

https://doi.org/10.12677/ces.2022.101031

ETKREH R %R B shish mERER T

Fa )
JoINBAR SRS, TR T

WekE H . 20214E11 H17H ;. A HE: 20224F1H19H; KA HM: 20224E1H27H

HE

HET KREHBRIT R “ B3 FEREE I £LMatlab NP3 TERGE, HniRiES elE
BEZRBPRITRERIE, AR HEDFEBABEREEN, 0 TEE, SHETEARRKHEA,
AR FHEFRZELBERITFRES . SIXEXA B, RO E il RERE T T SRE S8, it
T—EETPIDH/KEIH RS, UASTCI0C516RD+H S AR, BEMANIREEE, HE
LCD12864 L B/n ik BB EMELNEE. LK RAENEHSENRE<0.3C, osEARRELERE
B, BHURBE. KRGS TEAVEAR. FERBEAR. BEHEESSZNEREAR, LR
EMER, & B3 REE R IRBR T EBRIA .

X 5in
B 303 H FEIRE R H, Matlab, KEZH| RS

Automation Control Principle Course
Design Based on Water Temperature
Control System

Xiaoyan Yang

Software Engineering Institute of Guangzhou, Guangzhou Guangdong

Received: Nov. 17th, 2021; accepted: Jan. 19”’, 2022; published: Jan. 27”’, 2022

Abstract

At present, most colleges and universities open “principle of automatic control course design” is
based on the Matlab platform to carry on the simulation, such as according to the allowance for
tentering value indicators system calibration, pure theoretical simulation effect fast and intuitive,
but too ideal, engineering has great discrepancy with reality, is not conducive to cultivating stu-
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dents’ practice ability. Aiming at this problem, this paper has carried on the reform and innova-
tion to the automatic control principle course design, designed a set of water temperature control
system based on PID, STC90C516RD+ single-chip microcomputer as the main control chip, key-
board input setting temperature, and display the set temperature and real-time temperature on
LCD12864. The static control error of the test system is less than or equal to 0.3°C, and it can be
stabilized at the set value in about ten minutes. The control effect is good. The system includes
SCM technology, sensor technology, automatic control principle and other disciplines technology,
practical operation is strong, is a good practice of the theory of automatic control course.
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Figure 1. Overall design block diagram of water temperature control system
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Figure 2. Program structure diagram of water
temperature control system
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Figure 3. Main program flow chart
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Figure 4. PID control algorithm principle block diagram
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Table 1. Determine the P value, let the D value be 0
*1.FAEPIE, 4DERO

ES Py BEE IR P D B Rl I & TR E
30 40 0.5 0 43.1 3.1 —0.6/+0.5

43 48 1.5 0 50.6 2.6 ~0.4/+0.6
25.8 40 2 0 41.6 1.6 ~0.4/+0.6
38.7 45 2.5 0 46.9 1.9 -0.3/0.4
45 50 2.2 0 513 13 —0.4/0.4
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Table 2. Let the value of P be about 2.2, and determine the value of D
#2 4PEA22KEA, HEDE

ESIpY S BEE IR P D B L i RadRE
19.1 35 2.2 1 36.3 1.3 ~0.3/+0.4
36 40 2.2 2 415 1.5 -
41 45 2.2 4 46.6 1.6 ~0.2/+0.3
45 50 2.2 6 51.7 1.7 -0.2/+0.3
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Figure 5. Temperature control system
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Table 3. Measurement results of water temperature control system

3. KIRIEH RGMELR

LR () PRERE %) 3522 1 FEL ) et i s)
20 20 0 20.5
45 45 0 19.2
50 497 0.3 53
65 65.2 0.2 5.7
70 69.8 0.2 52
73 73 0 4.3
78 78.1 0.1 6.4

M3 HRTUVE Y, ki KGRI R SRR Z R G it BEoRin . HRGRELZ A, ARG
SHSBEERZERAAL 03°C, FEtkl, REH—DBUEER S — Do E, S FEKE.
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