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Design of Temperature Measurement System with High Precision

DU Shuaishuai' ,KE Huqi®, HU Yanhai'*

(1. Faculty of Mechanical Engineering & Mechanics, Ningbo University , Ningbo, Zhejiang 315211, China;
2. Ningbo David Medical Devices Co. , Ltd. ,Ningbo,Zhejiang 315040, China)

Abstract ; Aiming at the problem of low temperature measurement precision, a high precision temperature measurement
system was put forward based on the PT100 platinum resistance temperature sensor. This paper introduced the principle
of platinum resistance measuring temperature; Designed a four wire system of platinum resistance connection circuit;
Designed the circuit which could reduce the interference; The accuracy of measurement was improved by joining in the
software compensation value method. Experimental results show that the system can realize high precision temperature
measurement and has good stability, this system can be applied to most of the production situations of temperature
measurement, and it is also easy to operate and has high precision.
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Figure 2 Temperature sampling module
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Figure 4  Filtering and sample and hold circuit
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Table 1

compensated contrast before adding the measured

Measured temperature and actual temperature

¥ LhriiE/C DR EE/C w2 A/C
1 10.00 10.340 0.340
2 20.01 20.339 0.338
3 29.99 30.349 0.350
4 40.00 40.360 0.360
5 50. 00 50.359 0.359
6 60.01 60. 369 0.368
7 70. 00 70. 359 0.359
8 79.99 80.358 0.359
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Table 2 Measured temperature and actual temperature

contrast after adding compensation

F5 SEBR IR/ C IR/ C REA/C
1 10.01 9.998 -0.003
2 20.00 19.987 -0.013
3 29.99 29.997 -0.002
4 40.00 40.006 0.006
5 50.00 50. 007 0.007
6 60. 00 60.017 0.017
7 69.99 70.007 0.008
8 80. 00 80. 006 0.006
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