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EE3124 Test 1 (Solution) 

 

Name:       Student No.: 

------------------------------------------------------------------------------------------------------------ 

 

Q1 – What are Electric machines? And briefly list the machine requirements for modern 

electric vehicles. (10 pts) 

Solution: 

An electrical machine is a device which converts mechanical energy into electrical energy or 

vice versa.  

Electrical machines also include transformers, which do not actually make conversion 

between mechanical and electrical form but they convert AC current from one voltage level 

to another voltage level. 

EV machine requirements are much more stringent than that of industrial machines: (any 4 

or more items can get full points) 

High torque and power densities. 

High torque capability for electric launching and hill climbing. 

High efficiency over wide torque and speed ranges. 

Wide-speed operating range for low-speed creeping and high-speed cruising. 

Wide constant-power operating capability. 

High intermittent overload capability for overtaking. 

High reliability and robustness for vehicular environment. 

Publicly acceptable cost. 

 

– What is magnetizing intensity? What is magnetic flux density? How are they related? (5 

pts) 

Solution (any reasonable answers can get full points) 
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Q2 – A ferromagnetic core is shown as follows. The depth of the core is 5 cm. The other 

dimensions of the core are as shown in the figure.  

1) Find the value of the current that will produce a flux of 0.005 Wb. (20 pts) 

2) With this current, what is the flux density at the top of the core? (5 pts) 

3) What is the flux density at the right side of the core? Assume that the relative 

permeability of the core is 800. (5 pts) 

 

 

 

 



 

3 | P a g e  

 

 

 

Q3 – A 25 kW, 250 V DC shunt generator has armature and field resistances of 0.06 Ω and 

100 Ω, respectively. Determine the total armature power developed when working  

(i) As a generator delivering 25 kW output and (10 pts) 

(ii) As a motor taking 25 kW input. (10 pts) 

 

 

Q4 – The constant-speed magnetization curve for a 35-kW, 250-V dc machine at a speed of 

1500 r/min is shown as follows. This machine is separately excited and has an armature 

resistance of 95 mΩ. This machine is to be operated as a dc generator while driven from a 

synchronous motor at constant speed.  

1) What is the rated armature current of this machine? (5 pts) 

2) With the generator speed held at 1500 r/min and if the armature current is limited to 

its rated value, calculate the maximum power output of the generator and the 

corresponding armature voltage for constant field currents of (i) 1.0 A, (ii) 2.0 A and 

(iii) 2.5 A. (15 pts) 

3) Repeat part (b) if the speed of the synchronous generator is reduced to 1250 r/min. 

(15 pts) 

(Hints: 3-DC machines Lecture slide page 13, voltage difference between motor and 

generator.) 
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1500 r/min magnetization curve for the dc generator. 

 

- 


