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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

	1.
	a)
	Derive EMF equation of a DC generator.
	[8M]

	
	b)
	Calculate the voltage induced in the armature winding of a 4-pole lap wound DC machine having 728 active conductors and running at 1800rpm.The flux per pole is 30mw.
	[7M]

	
	
	
	

	2.
	a)
	A 4-pole generator, has wave wound armature with 722 conductors and it delivers 100A on full load. If the brush lead is 8° then calculate the armature de-magnetizing ampere-turns and cross-magnetizing ampere-turns per pole.
	[8M]

	
	b)
	Explain different methods for improving commutation.
	[7M]

	
	
	
	

	3.
	a)
	How the voltage is build-up in a DC shunt generator. Sketch the magnetization characteristics of DC shunt generator?
	[8M]

	
	b)
	A long shunt compound generator delivers a load current of 50A at 500V and has armature series field and shunt field resistance of 0.05Ω, 0.03Ω and 250Ω respectively. Calculate the generated voltage and the armature current allow 1V per brush for contact drop.
	[7M]

	
	
	
	

	4.
	a)
	Give the necessity of operating generators in parallel.
	[8M]

	
	b)
	The OCC of DC shunt generator driven at rated speed is as follows
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If the field circuit is adjusted to 53Ω, calculate open circuit voltage and load current when terminal voltage is 100V. Neglect armature reaction and assume armature resistance of 0.1Ω
	[7M]

	
	
	
	

	5.
	a)
	Draw and explain the characteristics of DC series and shunt motor.
	[8M]

	
	b)
	Derive the expression for torque in a DC motor.
	[7M]

	
	
	
	

	6.
	
	Hopkinson’s test on two shunt  machines gave the following results for full load:

  Line voltage 250V, 
  Line current excluding field currents is 50A, 
  Motor armature current is 380A,
  Field currents are 5A and 4.2A. 
Calculate the efficiency of each machine. The armature resistance of each machine is 0.02Ω.
	[15M]

	
	
	
	

	7.
	a)
	A 4-pole lap wound armature running at 1500rpm delivers a current of 150A and has 64 commutator segments. The brush span is 1.2 segments and inductance of each armature coil is 0.05mH. Calculate the value of reactance voltage assuming linear commutation. Neglect mica thickness.
	[8M]

	
	b)
	Explain armature reaction in a DC machine.
	[7M]

	
	
	
	

	8.
	a)
	Explain different methods of speed control methods in a DC series motor.
	[8M]

	
	b)
	Give the functions of no-volt coil (NVC) and over-load release (OLR) coil in a                3-point starter.
	[7M]
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