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	1-a) Draw the PLC ladder diagram for the following system so that:

· The system should start working using the start push button and stop running using the stop push button.

· The heater turns on, when the temperature is below 15OC and continues work until it reaches 20OC.

· The cooler turns on, when the temperature exceeds 35OC and continues work until it fails below 30OC.

· There are three indication leds to indicate the heater on, the cooler on and the system on.
Th1, Th2, TC1 and TC2 are digital temperature sensor that outputs high, if the temperature exceeds the indicated values (15, 20, 30 and 35 OC). Each inputs or output is connected to the indicated PLC pins.
(10 Points)
1-b) Design the TC2 sensor, if the resistance of a RTD at 5OC is 150Ω and α (5OC) =0.02


(4 Points)

1-c) Compare between thermistors, RTDs and thermocouples.
(6 Points)


	2-a) Given a circuit for instrumentation amplifier, drive its transfer function. What is the purpose of the voltage follower?
(6 points)
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2- b) A level sensor inputs a range from 0 to 20 ft and outputs a voltage from 0 to 7.5V.

· Design a circuit to convert the sensor output to current from 0 to 10mA.

· Design a circuit to convert the sensor output to current from 4 to 20mA. (hint: find the linear equation between the voltage and the current).

· In the second circuit, drive an expression of the current as a function of the level.


(10 Points)

2-c) draw block diagram for

· DDC

· Adaptive controller
(4 Points)


	3-a) A sensor linearly changes output from 2.5V to 7V over a range of some measured variable. The measurement must have a resolution of at least 0.01V and can be interfaced to a computer. Design the signal conditioning and specify the characteristic of the required ADC.
(9 Points)
3-b)An 8 bit bipolar ADC has an 10V reference.

· Find the output for inputs of -3.4V and 4V.

· What range of input will cause the output to become C6H?
(5 Points)
3-c) State the three different types of process models and briefly explains each.
(6 Points)
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