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ASSIGNMENT QUESTION

UNIT V - RECTIFIERS AND POWER SUPPLIES

Q1. (Company: Texas Instruments / Analog Devices – Power Electronics Role)
Texas Instruments is designing a low-noise DC power supply for precision analog sensors used in industrial automation.
As a power electronics engineer, explain:
· Why a bridge rectifier with appropriate filter is preferred over other rectifier configurations
· The role of capacitor, inductor, and π-filters in reducing ripple and noise
· The need for voltage regulation even after filtering
Justify the complete rectifier–filter–regulator selection for high-accuracy applications.

Q2. (Company: Apple / Qualcomm / Samsung – Consumer Electronics & SMPS Design)
A smartphone charger must be compact, lightweight, highly efficient, and thermally safe.
As a design engineer:
· Explain why SMPS is preferred over linear mode power supply
· Analyze how switching frequency affects size, efficiency, and losses
· Discuss the importance of thermal management (heat sinks and cooling methods) in high-power chargers
Conclude with reasons why linear power supplies are unsuitable for modern portable devices.

Q3. (Company: Schneider Electric / GE Healthcare – Critical Power Systems)
A hospital requires uninterrupted, regulated, and reliable power for life-support and diagnostic equipment.
As a system designer:
· Propose a complete power conditioning system including rectifier, filter, voltage regulator, UPS, battery charger, and thermal management
· Explain the choice of online UPS over other UPS types
· Discuss how battery charging strategy and heat dissipation affect system reliability
Justify your design choices from safety, efficiency, and reliability perspectives.
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