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EQUIPMENT:

1 Thermistor

Mounted motor 

2 alligator to banana clips

3 1 k resistors

1 3.3 k resistor

1 variable resistor box

Quad board

1 741 op-amp

1 2N1711 BJT

DC power supply

Multimeter

The purpose of this lab is to work with comparators and to design a system that monitors temperature and turns on a fan when the temperature exceeds some user-set level.   The temperature will be sensed by a thermistor in a voltage divider, which translates a resistance change into a voltage signal.  The voltage signal will be compared against a reference voltage by the comparator, which will produce a binary output depending on whether or not the temperature exceeds the desired set temperature.   This output will drive the base of a BJT which will be the switch controlling the fan motor.   (The BJT is necessary because the comparator alone can’t provide adequate power to drive the motor).

Part 1: Sensor Design 

1. Measure the resistance of the thermistor at room temperature, while it is laying on the lab bench.  Then heat up the thermistor by pinching it and note the resistance (allow some time for the thermistor to warm up).

Rtherm at room temp:  _______________

Rtherm when heated (after about 1 minute): _______________

2. Determine an appropriate voltage divider circuit using a 5V source that will have an output voltage of less than 2.5 V at room temperature, and an output voltage of greater than 2.5 V when heated (by pinching it).  Sketch your voltage divider circuit below

3. Build this voltage divider on the quad board and test it to confirm that it works as designed.  Use V1 on the power supply to create your 5V source.
Part 2: Comparator Design and Characterization

1. Now design a comparator using a 5V source that has a reference voltage of 2.5 V, created by a voltage divider with the 1k (brown-black-red) resistors, at the inverting input terminal, and your sensor circuit output at the non-inverting terminal.   Sketch your circuit below.   Include the power supplies for the op-amp in your schematic.

2. Now build the circuit, using the same 5V supply (V1) for the op-amp as you used for the sensor circuit.  Test your circuit at room temperature and when the thermistor is heated.  If it is working properly it should produce a low voltage output at room temperature, and a high voltage output when pinched.   Once it is working, record your results below:  

Vout at room temp:  _______________

Vout when heated: _______________

3. Now use the output of the comparator to trigger a BJT that drives the motor.  Add on to your circuit so that it matches the figure below.   Test your fan controller… does it work?
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