EECE418 Power Electronics
Dr. Charles Kim

Assignment 2: Ch3 & Ch4 : half- and full-wave rectifiers

A. Instruction:

Solve the following Chapter 3 and Chapter 4 problems. Use of Smath Studio is encouraged in the

calculations.

Academic Honesty: If any two or more submitted works are (almost) identical, all such works will

be considered as cheated ones, and are subject to 0 point first and then to possible additional

disciplinary action from the university.

B. Score Distribution and Rubric:

Prob # Description Point Distribution (by the
quality of the answer)
Each problem Show all the calculation process 10
Calculation process is limited 5
Does not show calculation process 0

C. Submission: Submit either (a) hand-written and sketched works or (b)typed report with computer
generated sketch in the following file name: HW2_YourLastName.xxx

D. Submission due: Check the webpage

E. Late submission Point Deduction (Maximum score by submission date)

Submission Time/Date Maximum score
By 8:00pm submission date (W) 100

By 5:00pm submission date + 1 (R) 70

By 5:00pm submission date + 2 (F) 50

After the above 0

F. Problems

E.1 Chapter 3

3-4. A half-wave rectifier has a source of 120 V rms at 60 Hz and an RL load with
R =12 () and L = 12 mH. Determine (a) an expression for load current, (b) the
average current, (c¢) the power absorbed by the resistor, and (d) the power factor.

3-13. The half-wave rectifier with a freewheeling diode (Fig. 3-7a) has R = 12 () and
L = 60 mH. The source is 120 V rms at 60 Hz. (a) From the Fourier series of the
half-wave rectified sine wave that appears across the load, determine the dc
component of the current. (b) Determine the amplitudes of the first four nonzero
ac terms in the Fourier series. Comment on the results.
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3-17. A half-wave rectifier with a capacitor filter has ¥, = 200 V, R = 1 ki, C = 1000 .F,
and o = 377. (a) Determine the ratio of the RC time constant to the period of the
input sine wave. What is the significance of this ratio? (5) Determine the peak-to-
peak ripple voltage using the exact equations. (¢) Determine the ripple using the
approximate formula in Eq. (3-51).

3-25. A controlled half-wave rectifier has an ac source of 240 V rms at 60 Hz. The load is a
30-() resistor. (@) Determine the delay angle such that the average load current is
2.5 A. (b) Determine the power absorbed by the load. (¢) Determine the power factor.

3-27. A controlled half-wave rectifier has a 120 V rms 60 Hz ac source. The series RL
load has R = 40 ) and L = 75 mH. The delay angle is 60°. Determine (a) an
expression for load current, () the average load current, and (c) the power
absorbed by the load.

E.2 Chapter 4

4-5. A single-phase bridge rectifier has an RL load with R = 15  and L = 30 mH.
The ac source is 120 V rms, 60 Hz. Determine (a) the average load current,
(b) the power absorbed by the load, and (¢) the power factor.

4-23. The controlled single-phase bridge rectifier of Fig. 4-10a has a 20-{) resistive
load and has a 120-V rms, 60-Hz ac source. The delay angle is 45°. Determine
(a) the average load current, (b) the rms load current, (¢) the rms source current,
and (d) the power factor.

4-25. The controlled single-phase full-wave bridge rectifier of Fig. 4-11a has an RL
load with R = 25 ) and L = 50 mH. The source is 240 V rms at 60 Hz.
Determine the average load current for (¢) a = 15° and (b) a = 75°.
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