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JAIN COLLEGE OF ENGINEERING, BELAGAVI Department of Electrical & Electronics Engineering Academic Year: 2015 -16 SEM: VII



SUB: INDUSTRIAL DRIVES &APPLICATIONS QUESTION BANK 1



SUB CODE: 10EE74



UNIT 1: AN INTRODUCTION TO ELECTRICAL DRIVES & ITS DYNAMICS 1. With a neat block diagram, state the essential parts of an electrical drive system. Explain them briefly. 2. With a neat graph, explain the various components of load torque. 3. Explain the speed torque conventions and multi-quadrant operation of a motor, driving a hoist load. 4. Obtain the expression for the equivalent load torque and moment of inertia for loads with translational and rotational motion. 5. What are electrical drives? Mention the factors which decide the choice of electrical drive. 6. Explain the load equalization for fluctuating loads in drives. 7. What are the load torque components? Define active and passive load torques. 8. What are the advantages of electric drive system? 9. A motor drives two loads. The rotational load coupled the motor through reduction gear with a=0.1 and efficiency of 90%. The load has a moment of inertia of 10Kg/m and a torque of10N-m. other load has a translational motion and consist of 1000Kg weight to be lifted up at a uniform speed of 1.5m/sec. the coupling between this load and motor has an efficiency of 85% motor has an moment of inertia of 0.2Kg/m and runs at a constant speed of 1420rpm . Calculate equivalent inertia and torque referred to the motor shaft and also power developed by the motor. 10. A drive has following parameters. J=10Kg-m , T=15+0.05N N-m and Tl=5+0.06N N-m where N is the speed in rpm . Initially the drive is working in steady-state. Now the drive is braked by electrical braking. Torque of the motor in braking is given by T=-10-0.04N N-m. Calculate the time taken for the drive to stop. 11. In the mechanism shown, the motor drives the winch drum through 10:1 reduction gear. Assuming that the shaft and cable are non elastic, calculate the equivalent inertia of the motor and mechanism referred to the motor shaft.



12. A weight of 500Kg is being lifted up at a uniform speed of 1.5m/s by a winch driven by a motor running at a speed of 1000rpm. The moment of inertia of the motor and winch are 0.5&0.3 Kg-m respectively. Calculate the motor torque and the equivalent moment of inertia referred to the motor shaft. In the absence of weight the motor develops a torque of 100N-m when running at 1000rpm. UNIT 2: SELECTION OF MOTOR POER RATING 1. Name the classes of motor duty. With a neat graph explain briefly. 2. Obtain the thermal model of motor for heating and cooling. also draw the heating and cooling. 3. Explain the method of determination of motor rating for short time duty loads. 4. Derive the expression to determine the power ratings of electric motors for continuous duty for fluctuating and intermittent loads by equivalent current, torque and power methods. 5. A constant speed motor has the following duty cycle i) load rising linearly from 200 to 500KW for 4 min. ii) uniform load of 400KW for 2 min.iii) regenerative power returned to the supply, reducing linearly from 400KW to 0KW for 3 min,remains idle for 4 min. calculate the power rating of the motor. Assuming loss to be proportional to(power) . 6. A motor has a continuous rating of 100KW. The heating and cooling time constants are 50min and 70min respectively. The motor has maximum efficiency at 80% full load and is employed in an intermittent periodic load cycle consisting of load period of 10 min followed by a non load period of 10 min. calculate the value of the load in KW during the load period. 7. A motor operates on a periodic duty cycle in which it is clutched to its load for 10 min and declutched to run on no load for 20 min. minimum temperature rise is 40˚C. heating and cooling time constants are equal and have a value of 60 min. when load is declutched continuously the temperature rise is 15˚C.determine i)maximum temperature during the duty cycle ii) temperature when the load is clutched continuously. 8. Plot the load curve and select the proper motor for the following duty. i)P1=35KW for t1=3sec ii) P2=17KW for t2=20 sec iii) P3=35KW for t3=2 sec iv) P4=13KW for t4=15 sec. between the operating period ii) &iii) there is pause(P=0) of tc1=37 sec, at the end of the cycle, there is another pause tc2=40sec,take standard duty factor of 0.4.



UNIT - 3 & 4 D C MOTOR DRIVES: 1. With a neat circuit and graph, explain regenerative, dynamic and plugging type of braking system for separately excited DC motor. 2. With a neat circuit and waveforms for continuous conduction, explain the working of DC series motor fed from single phase half controlled rectifier. 3. With a neat circuit and waveforms for continuous conduction mode of operation, explain chopper control method for separately excited DC motor. 4. A 220V,875 rpm,150A separately exited DC motor has an armature resistance of 0.06Ω . it is fed from a single phase fully controlled rectifier with an AC source voltage of 220V,50Hz. Assuming continuous conduction, calculate: i)firing angle for rated motor torque at 750rpm ii) firing angle for rated motor torque at -500 rpm iii) motor speed for α=160º and rated torque. 5. Explain the speed torque characteristic of DC shunt motor on four quadrant system with a variable resistance in the field circuit. 6. A 230V, 21A, 1000rpm DC shunt motor has an armature resistance of 0.05 Ω
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