1. Define the “Phase shift”?

It is the phase relation ship between the current and the voltage for circuits with different components R, L, and C.

2.  How to measure Phase shift?

A 1000 Hz signal available from the oscillator is applied to the R, L, C board provided (R, L, C can be connected in parallel). The phase angle between the current wave form and the voltage wave form is observed and recorded; they are displayed as two voltage signals on the dual beam oscilloscope. 

3. What is the Concept of LEAD/LAG?  

It is fairly simple to understand what happens when we apply a signal to a resistance. This is because resistance obeys Ohm's Law. However, the behavior of Capacitors and Inductors is rather more complicated. The current flowing 'through' the capacitor (i.e. the rate at which we have to remove charge from one plate and put it onto the other) is proportional to how quickly we are changing the voltage at any instant. We have a current which is out of step (by 90 degrees) with the applied voltage. This is the result we'd expect from using differential calculus since we want the peaks of the current waveform to occur when the voltage is changing most swiftly (when it is passing though zero). We can define the behavior of an inductor in a similar way. In this case it is the rate of change of the current which is proportional to the applied voltage. We have the voltage is out of step (by 90 degrees) with the applied current. The current through the capacitor is said to lead the applied voltage, and that through the inductor is said to lag the applied voltage.

4. Explain the Transformer Losses?   

Transformer losses are produced by the electrical current flowing in the coils and the magnetic field alternating in the core. The losses associated with the coils are called the load losses, while the losses produced in the core are called no-load losses. Load losses vary according to the loading on the transformer. They include heat losses and eddy currents in the primary and secondary conductors of the transformer. No-load losses are caused by the magnetizing current needed to energize the core of the transformer, and do not vary according to the loading on the transformer.

5.  What is the meaning of a good transformer?

When powering a simple resistive load, a good transformer should exhibit a voltage regulation percentage of less than 3%. Inductive loads tend to create a condition of worse voltage regulation, so the analysis with purely resistive loads is a "best-case" condition.

6. What is the MAGNETIZATION CURVE?

The magnetic field within a material in a solenoid is given by the equation,

                                                      B = mB0.

The constant m is called relative permeability constant and its value varies with the        material. A general classification of magnetic materials in terms of the values of m is given below.

7.                         Diamagnetic:                m < 1

8.                         Paramagnetic:               m > 1

9.                         Ferromagnetic:              m » 1

10. From the table given above, it may be surmised that the diamagnetic materials reduce the magnetic field, paramagnetic materials increase the field, and ferromagnetic materials increase the field by several orders of magnitude. Magnetization curves, plots of B vs. B0, are straight lines for diamagnetic and paramagnetic materials. Their magnetization curves are retraced as B0 is increased and then decreased. A major difference of ferromagnetic material from the other two types of materials is that the magnetization curve is not retraced for ferromagnetic materials.

11. What does saturation mean?

         Transformers are constrained in their performance by the magnetic flux limitations of the core. For ferromagnetic core transformers, we must be mindful of the saturation limits of the core. Remember that ferromagnetic materials cannot support infinite magnetic flux densities: they tend to "saturate" at a certain level (dictated by the material and core dimensions), meaning that further increases in magnetic field force (mmf) do not result in proportional increases in magnetic field flux (Φ).  When a transformer's primary winding is overloaded from excessive applied voltage, the core flux may reach saturation levels during peak moments of the AC sine wave cycle. If this happens, the voltage induced in the secondary winding will no longer match the wave-shape as the voltage powering the primary coil. In other words, the overloaded transformer will distort the wave shape from primary to secondary windings, creating harmonics in the secondary winding's output. As we discussed before, harmonic content in AC power systems typically causes problems. 

12. How to find TRANSFORMER POLARITY?

For a transformer of primary winding (1-2), and a secondary winding (5-9) {as in the lab manual}, the winding 1-2 is assumed to have a polarity mark at position 1. An AC supply voltage of 120 voltages is applied to the primary, with the secondary 5-9 open-circuited. A single lead is taken and terminal 2 is connected to 9. A voltmeter is placed between terminal 1 and terminal 5. The voltmeter could read two values; if it read 180 volts, and 60 volts. Based on the value of the voltmeter reading, the decision of where to put polarity mark is made, at terminal 5 or 9.    

13. What are the types of dc machines?

The DC machines can be either Generators or Motors, series or shunt, separately excited or self excited. 

14. How the (V.R) voltage regulation curve for DC GENERATOR is calculated?

The DC generator is connected as a separately-excited (or self excited); the necessary adjustments are made in the field to give rated voltage. The generator is loaded in steps up to the rated current by the use of a load resistor bank. The readings are taken for the terminal voltage and the load current. The terminal voltage versus load current is then plotted. The percentage by which the voltage drop as the load goes from zero to rated can be calculated from the voltage regulation curve. 

15. Explain how the Speed regulation curve for DC MOTOR is calculated? 

The field resistance is set to its minimum. The DC motor is started by means of the variable armature voltage source, and finally the armature voltage is set at its rated. The variable field resistor is adjusted to give rated speed at the no load condition. The motor is loaded up gradually to its rated load (i.e. the armature current being increased gradually until 100% of its rated value. The speed at which the motor has dropped with gradual increase of the motor loading (the armature current) can then be calculated. 

16. How we control DC MOTOR SPEED?

1- By variable armature voltage.

2- By variable field resistor.

17.  How to select the BEST Motor?

3- these are some of many features to select the best motor:

4- The initial cost and application flexibility are important.

5- Highest dynamic performance, with minimum inertia and operation zero to base speed.

6-  Low cost, but high efficiency application.

7- All these comparisons are qualitative. in practice, the choice should be made by considering the motor power rating, speed range and the application requirements by calculating the drive parameters (cost, size, and performance) for each candidate.

18.  HOW EXCITATION CONTROL AFFECT SPEED?

To control the speed of the DC motor using the variable field (excitation) control, the variable filed resistor is adjusted over the entire range (unless the speed gets excessively high). The range of speed control is recorded as a result and the corresponding filed current. It is noticed that the speed is inversely proportional to the filed current. 

19. HOW ARMATURE VOLTAGE CONTROL AFFECT SPEED?

To control the speed of the DC motor using the variable armature voltage, the armature supply voltage is varied from 90% to 110%. The range of speed control is recorded as a result and the corresponding armature voltage. It is noticed that the speed is proportional to the armature voltage. 

20. HOW MAG-CURVE and O.C.C Curve can be derived/ measured?

The generator is connected as a separately excited machine, but the load resistor is not connected. An ammeter and an adjustable resistor are placed in the field circuit. A voltmeter is connected across the armature of the DC generator in order to read the terminal voltage. The values of the field current (If) and the terminal voltage (Vt) are measured by varying the field current from zero to a value which gives a terminal voltage of 140 volts (where the rated is 120 volts). The resultant no load (or open circuit) voltage as a function of the field current.   

21. Explain how to start an induction motor?

The induction motor is a self stating machine. The stator field is excited by a 3 phase AC supply and a rotating magnetic field is produced. Due to the transformer effect , and by the induced e.m.f in the rotor, the magnetic field is produced in the rotor, and due to the slip between  the speeds of the magnetic filed of the stator and the rotor , the torque is produced, and the motor is started. 

22. What is the relation between speed and torque for the induction motor?  

They are inversely proportional as the torque = power / speed.

23. What does the dynamometer mean?

The cradle of the DC generator is free to rotate slightly against a direct torque reading mechanism. This is called a dynamometer.  

24. Explain the effect of adding the loads to the DC generator connected to the synchronous motor, on the torque angle?

The synchronous motor runs at a constant speed. When the load is added, the machine speed momentarily changes as it goes to a new torque angle. However, it always quickly locks onto synchronous speed (except in disastrous pole slipping).  

25. Explain the relation between the power or the torque and the torque angle?

When the synchronous motor is loaded up from no load to full load, the torque (and the power) is increased with the increase of the load (torque) angle until it reaches the maximum value; this is a stable region where the speed is still the synchronous speed. However, with the increase of the load and the load angle above this value the machine loses synchronism and the machine becomes unstable. 

From the class presentation (every slide presents an answer to one of these questions):  

Q1: explain the principle of operation of the induction motor?

Q2: Explain the meaning of the Motor Slip? Explain in details.

Q3: what are the types of induction motors, and what is the difference between them?

Q4: what are the characteristics of the induction motor?

Q5: what is the difference between the induction motor and the synchronous motor?

Q6: explain why the induction motor is sometimes called “The rotating Transformer”?

Q7: What will happen if the induction motor runs at the synchronous speed?

Q8: what is the importance of the external variable resistance in the wound rotor induction motor?

Q9: Explain the operation of the synchronous motor? 

Q10: Why the synchronous motor is not condidered as a self starting motor? And how it can be started? 

Q11: What are the advantages and disadvantages of the synchronous motor?

Added by Atif:

Q1: In experiment 3, there is a motor coupled with the DC generator.  Explain, what purpose does the motor serve in this experiment?

Q2: In experiment 4, there is a DC generator with a resistance bank coupled with the Induction/Synchronous motor.  Explain, what purpose does the DC generator serve in the experiment?



