CAD Lab Manual

List of Experiments:.
1. Design of Single Phase Transformer.
2. Design of Three Phase Transformer.
3. Design of Single Phase Induction Motor.
4. Design of Three Phase Induction Motor.
5. Design of DC Motor.
6. Design of DC Generator.
7. Design of Single Phase Alternator.
8. Design of Three Phase Alternator.
9. Design of Synchronous Motor.
10. Design of Lag, Lead & Lag-Lead compensator.






Text Books:
1. K.G. Upadhyay, “Conventional & Computer Aided Design in Electrical Machines”, Galgotia Publications.
2. A.K. Swhney, “A course in Electrical Machines” Dhanpat Rai & Sons.
3. M.G. say, “The performance & design of AC Machines” Pitman & Sons.
Experiment -1
Object: Design of three phase transformer.
Problem: 
Estimate the main core dimension of a 250KVA, 3-phase, 6600/400 volts, delta/star, 50Hz, core type transformer with following data:
	Parameter
	Value

	Stepped core for which area factor
	0.56

	Spaces factor for window
	0.25

	Volts per turn(Et)
	21.0V

	Current Density(δ)
	2.36A/meter2

	Flux density(Bm)
	1.1  Tesla



Program:
#include<stdio.h>
#include<conio.h>
#include<math.h>
Void main ( )
{
float Et, Ai, Kw, delta;
float f, Af, Z, Aw, M, hw;
float W, Bm, d, Ww, Wc, Q, D;
Et=21, f=50, Bm=1.1;
            ;
printf(“Value of Ai=%f\n”, Ai);
Af=0.56; 
Z=Ai/Af;
d= sqrt(Z);
printf(“Diameter of circumscribing circle is d=%f\n ,d”); 
 	Wc=0.85*d;
printf(“Width of largest step in core Wc=%f\n”,Wc);
printf(“Output Equation of rated voltage Q=3.33*f*Ai*Bm*delta*kw*0.001”);
printf(‘\n’);
Q=25, delta= 2.36, Kw=0.25;
;
printf(“Area of window Aw=%f\n”,Aw);
printf(“Let Hw=2*Ww”);
printf(“\n”);
printf(“Aw=Hw*Ww=0.002690”);
printf(“\n”);
M=Aw/2;
Printf(“M=%f\n”,M);
Ww=sqrt(M);
printf(“Width of window Ww=%d\n”, Ww);
h=0.07233;
printf(“hw=%f\n”,hw);
D=Ww+Wc;
printf(“Distance between two adjacent cores D=%f\n”,D);
W=2*D+Wc;
printf(“Overall Width of Transformer W=%f\n”, W);
getch();
}
[image: ] [image: ]}
Program Output:
[image: ]


Experiment -2
Object: Design of Three Phase Transformer. (Another Example of Three Phase Transformer)
Problem Statement:
Estimate the main dimensions of a 500-KVA, 6600/400-V, 3-phase, 50Hz, core type, oil immersed self cooled distribution transformer. Assume following Data:  
	Voltage per Turn (Et)
	20V

	Area factor for stepped core
	0.56

	Window space factor
	0.30

	Current Density factor
	3.0A/mm2

	Flux Density (Bm)
	1.2 wb/m2

	Width of largest gap Wc
	0.85*d

	Distance between two adjacent limbs
	1.85*d

	Ratio height of window to width of window
	2.1


Program:
[image: ] [image: ] [image: ]
Program output:
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Experiment -3
Object:
Design of Three phase alternator.
Problem statement:
Estimate the main dimension of 1800KVA, 50Hz,3-phase, 187.5rpm, water wheel generator. The specific magnetic loading is0.8weber/meter2 and specific electric loading is 26000 Ampere conductor/m. pole arc to pole pitch ratio is 0.66. Calculate peripheral speed and justify the estimation of D & L.
Program:
#include<stdio.h>
#include<conio.h>
#include<math.h>
Void main ( )
{
Int ; 
Float 
Float 
Float 
printf(“=%f\n”,);
printf(“=%f\n”,);
printf(“=%f\n”,);
printf(“=%f\n”,);
printf(“=%f\n”,);
Clrscr();
}
[image: ]
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Program Output:
[image: ] 





Experiment -4
Object:
Design of Three Phase Induction Motor.
Problem Statement:
Calculate the main dimensions, turns per phase, total number of slots, sectional area of conductors and area of slot to accommodate the conductors and insulation in slot for a 200kW, 3-phase, 50 Hz, 1500 rpm, star connected slip ring induction motor. Average flux density B is 0.52wb/m2, ac=32000A/m, efficiency is 0.88, winding space factor is 0.46, winding factor is 0.96,power factor is 0.86 and current density in winding conductor is 4A/m2. The design should be cheaper and hence  ratio is taken 1.5, slot per pitch is 20mm.
Program: (One statement  missing)
[image: ] [image: ] [image: ]
Program output:
[image: ]














Experiment -5
Object: 
Design of D.C. Generator.
Problem Statement:
Calculate the main dimension of a 12kw, 220V, 4-pole, 1200 rpm shunt generator. The specific electric loading is 18000, average flux density is 0.46wb/m2, full load efficiency is0.86 and pole arch to pole pitch ratio 0.68. The length of pole arc is equal to the length of armature core. Friction and windage losses are neglected. 
Program:
[image: ][image: ]

Program output:
[image: ]


















Experiment -6 
Object:
Design of DC Motor.
Problem Statement:
Design a small DC motor of 50W output power which is to be operated at 110V DC supply. Assume rated rpm is 4000 and the motor is of continuous duty type. Take the motor efficiency to be 56% and assume the motor to be series wound.
Program:
[image: ] [image: ]  [image: ]

Program output:
 [image: ] 


















Experiment-7
Object: Design of Single Phase Transformer.
Problem statement:
Determine the main dimensions of the core, number of turns, and the cross section of the conductors for a 5 kva, 1100/400 V, 50 Hz, single phase core type distribution transformer. The net conductor area in window is 0.6 times the net cross section of iron in the core. Assume a square for the core, a flux density 1Wb/m2, a current density 1.4A/mm2 and a window space factor 0.2. The height of window is 3 times the width. 
Program: 
[image: ] [image: ] [image: ] [image: ]
Program output:
[image: ]
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