6.002 - Lecture 15

Energy Processing

* Energy-Efficient Delivery
« Simple Power Electronics
* Pulse Width Modulation

* First-Order Review

* Time Averaging

* Audio Example



Challenge: Efficient Enerqy Delivery
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What goes here for greatest efficiency?

Complexities:
* Voltage mismatch
* Time-varying supply voltage

* Time-varying load voltage and power demand

* Varying load characteristics

Efficiency Benefits:
* Reduced energy cost

* Simplified thermal management



A Simple Energy Processor
(But, is it a good one?)
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Design and Operation:

* Repurpose the amplifier studied earlier.

* Design the amplifier such that
min{v.} 2 max{v =R *i}.

 What if the design is not possible?

* Choose v, t0 provide i, and v,.



Enerqy Efficiency
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The Challenge Revisited
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An Alternative Energy Processor
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Cyclic Steady-State Operation

Ao
21182
L
/U_Y:\ é_‘ KL%

Vi
Iy T= Sw\h!r\mj Paciod
V. - )
> | ML Ga [ ML o D= Ay, e
M2 of | M2 On
O - i
O DT T
r-L
[T %

¥ What w6 %o QUEVOLe  CwV reut 7
 What 6 Yhe curvewt r‘ipp(.o e
= What £ +ha, d\Jr\Cebu_Cc_ behavrov ?



Inductor-Resistor Network Review
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Intuitive Operation Preview
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Cyclic Steady-State: Averages
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Cyclic Steady-State: Ripples

Define Al = peak-pesk ripple
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Dynamics
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Implementation: PWM
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Implementation: Power Electronics
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