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Temperature Acquisition System
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Abstract: With the rapid development of temperature measurement technology, thermocouples are increasingly used in
various industrial temperature measurement environments in recent years, greatly enhancing the convenience of
users measurements. To meet the requirements of multi-channel. high-precision. and rapid measurement of domestic ther-
mocouple acquisition systems, a 90-channel high-precision thermocouple temperature acquisition system controlled by STM32
is developed. The system uses STM32 as the main control unit, a 24-bit resolution A/D converter AD7793, and K-type ther-
mocouple sensor to monitor the temperature of the experimental environment in real time, and adopts PT100 temperature
sensor as the cold end compensation to calibrate the temperature of the thermocouple signal. Finally, it achieves 90-channel
thermocouple temperature detection with a temperature range from —20 to 280 *C. The system supports RS485 communica-
tion interface and uses upper computer software to achieve real-time temperature display and recording. After verification,
the system can accurately collect the temperature of 90 channels. Through temperature tests in high and low-temperature
chambers, the system meets the requirements and indicators of the project, with an error range of 0. 25 °C. It provides a
convenient and stable engineering solution for temperature measurement and recording in the industrial field.
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HWRE/C 1 10 20 30 40 50 60 70 80 90
—20 —20.21 —20.22 —19.92 —20.18 —19.93 —20.15 —19.89 —20.09 —20.23 —20. 15
0 —0.11 0.08 0.14 0.13 0.09 0.11 —0.07 0.08 —0.08 0.12
20 20.22 20.15 19. 87 20.11 20.15 20.12 19. 84 20.1 19. 85 20.1
40 40. 21 40. 21 40.12 40.18 40.18 40.18 40.23 40.13 39.92 40.15
60 59.8 59. 88 59.93 60.12 60.12 60. 25 59. 82 60. 14 60. 25 59.95
80 80.19 79.92 80. 22 80. 14 80.18 80. 14 79.91 80.09 80. 16 79.89
100 99. 85 100.12 100. 09 100. 11 100. 25 99. 81 100. 11 100.13 99. 88 100. 1
120 120. 25 119.75 120.18 120. 15 120. 22 119. 87 119. 87 120.19 120. 24 119. 97
140 140. 18 139.93 139.91 140. 25 140. 19 139. 89 139. 85 140. 15 140.12 139. 89
160 159.93 160. 22 160. 09 160.18 160. 15 160. 17 159. 91 160. 11 159. 94 160. 21
180 180. 22 179. 88 180. 11 180. 22 180.18 179. 85 179. 81 180.12 180. 22 179. 95
200 199. 82 200. 15 199. 94 200. 15 200. 22 200. 18 200.09 200.09 199. 83 200.11
220 220.22 219.91 220.09 220.11 220.12 219.88 219.88 220. 14 220.23 219.98
240 240.11 239. 85 240.12 240.13 240.18 239.83 239.87 240. 16 240. 18 239.92
260 259. 89 260.18 259.87 260.19 260.19 259. 89 259. 81 260.16 259.91 260. 15
280 279.81 280.23 280. 14 280. 22 280.21 279.88 279.89 280.19 279.85 280.12
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