Homework 8       				Name_________________________________________
1. What is the synchronous speed in rpm of a motor having 6 poles connected to a 60 Hz power supply?

2. Find the slip of an induction motor, whose actual speed n = 1740 rpm and synchronous speed ns = 1800 rpm.

3. What should the rated torque of an electric motor be if:
50 horse power
operating at 1650 rpm

4. What is the rated torque of an electric motor, if the rated power of the motor is 1000 kW, operating at 3600 rpm?

5. An electric motor driving a pump has the following specifications:
a. Line voltage 220
b. Measured line current 9.5 amps.
c. The motor efficiency is 92% (use .92 in calculation)
d. A name plate rating of 2.5 HP
Is the name plate rating exceeded?  Why or why not?

6. To supply combustion air, a forced draft fan requires 1975 rpm at 4.8 lb-ft.  What horse power rating is required for the electric motor driver?

7. What would be the expected current for an electric motor driving a conveyer belt at full load if:
a. Rated horse power is 7.5 HP
b. Line voltage is 220 Volts
c. Efficiency of the motor is 92% (use .92 in calculation)
d. Power factor is 89% (use .89 in calculation)

8. For a single-phase circuit, the voltage is 150 V, current is 10 A and phase angle is 35o.  Find the three values:	

			Ptot
			Preal
			Pvar

9. For a three-phase circuit, the phase-to-phase voltage is 460 V, phase current is 15 A and phase angle is 25o.  Find Preal: 

	Find PBHP for the circuit:

10. For a single-phase ac circuit with V = 50 v, I = 4.5 A and phase angle  = 35o, find Preal, Ptot and Pvar.  

11. For a three-phase ac circuit with V = 220 v, I = 12.5 A and phase angle = 32o, find Preal, Ptot and Pvar.  Then find the horsepower (hp) of the circuit.

12. A technician has two RTDs.  One has been installed but cannot remember which one.  Both have an output of 4 to 20 mA.  RTD A has an input range of 0 to 500 degrees C while B has an input range of 0 to 300 degrees C.  The system is at 250 degrees C.  The technician reads an output of 12 mA.  Which RTD is installed? 

13. The flow of a process fluid in a 3” pipe is measured with an orifice plate and differential pressure transmitter. At a flow rate of 59 gpm the differential pressure is 30” WC. At a differential pressure of 99” WC what would the flow rate be most nearly equal to? 

14.  A PI controller has a gain of 0.4, an integral action rate of 0.012 s-1, and a value of vo of 20%.  The graph is of the error (e).  Determine the value of the controller at t = 12 sec. ending at value 1.

(remember that )




15. Using either the PID blocks from A-B or Siemens, provide a program that will work in auto mode for the following P&ID.  Use variables as inputs, outputs and internal variables as necessary.  Describe these variables in a table.  PV’s and CV’s are marked in the diagram.  Unmarked SP’s are setpoints from the HMI screen.  Ignore sqrt operation.  Assume that FT’s give a flow rate and the sqrt function is performed at the transmitter, not the controller. (AE – Analysis Element, AR – Analysis Recorder, ASL – Analysis Switch Low, ASH – Analysis Switch High, AAL – Analysis Alarm Low, AAH – Analysis Alarm High)
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