Temperature measurement and control using PID algorithm

In this project the temperature is measured using RTD (Resistance Temperature Detector PT100) sensor. The resistance of the RTD changes in proportion to the temperature. The RTD is placed in one arm of the wheatstone bridge. The RTD resistance will be 100( at 0(C. The bridge output is tuned to give null voltage (Balanced condition) for 0(C. When the temperature increases that will cause the increase in resistance of RTD. So the bridge become un-balanced and produces, output voltage proportionally to the increase in temperature. The bridge output is amplified using a differential amplifier. That output voltage is fed to one Analog to Digital Converter (ADC) as input signal. The ADC converts the analog signal to Digital value.
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The digital value is read by microcontroller (AT89C51). The Microcontroller calculates the temperature based on the digital input value. The temperature is displayed in one 16X2 Alpha-numeric LCD display. The user will feed the required temperature (Set point) through the keypad. The user set point is compared with the actual temperature and error is calculated. Proportional Integral Derivative (PID) control algorithm is implemented in the microcontroller software, which takes the error and decides the output power of the heater. The output value will be send to Digital to Analog Converter (DAC). The DAC produces the analog output voltage. This output voltage is used to change the firing angle of TRIAC. Thus the heater power is controlled by means of controlling the TRIAC firing angle.

The Basic firmware is written in Embedded ‘C’. The source code is compiled using ‘C’ cross Complier and the final machine code is stored in flash memory of microcontroller.

