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Thisis atext book presenting the fundamentals of thermophotovoltaic(TPV)
energy conversion suitable for an upper undergraduate or first year graduate
course. In addition it can serve as areference or design aid for engineers
developing TPV systems. Each chapter includes a summary and concludes with a
set of problems.

Thefirst chapter presents the el ectromagnetic theory and radiation transfer theory
necessary to calculate the optical properties of the componentsin a TPV optical
cavity. Using asimplified model, Chapter 2 develops expressions for the
maximum efficiency and power density for an ideal TPV system. The next three
chapters consider the three major componentsin a TPV system; the emitter, filter
and photovoltaic(PV) array. Chapter 3 applies the electromagnetic theory and
radiation transfer theory presented in Chapter 1 in the calculation of spectral
emittance. From the spectral emittance the emitter efficiency is calculated.
Chapter 4 discusses interference, plasma and resonant array filters plus an
interference filter with an imbedded metallic layer, a combined interference-
plasmafilter and spectral control using aback surface reflector(BSR) on the PV
array. The theory necessary to calculate the optical properties of thesefiltersis
presented. Chapter 5 presents the fundamentals of semiconductor PV cells. Using
transport equations calculation of the current-voltage relation for aPV cdll is
carried out. Quantum efficiency, spectral response and the electrical equivalent
circuit for aPV cell areintroduced so that the PV cell efficiency and power
output can be calculated.

Thefinal three chapters of the book consider the combination of the emitter, filter
and PV array that make up the optical cavity of a TPV system. Chapter 6 applies
radiation transfer theory to calculate the cavity efficiency of planar and
cylindrical optical cavities. Also introduced in Chapter 6 are the overall TPV
efficiency, thermal efficiency and PV efficiency. Leakage of radiation out of the
optical cavity resultsin asignificant lossin TPV efficiency. Chapter 7 considers
that topic. Thefinal chapter presents amodel for a planar TPV system.

Six appendices present background information necessary to carry out theoretical
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developmentsin the text. Two of the appendices include Mathematica programs
for the spectral optical properties of multi-layer interference filters and a planar
TPV system. Software isincluded for downloading all the programs within the
book.

- First text written on thermophotovoltaic(TPV) energy conversion

- Includes all the necessary theory to calculate TPV system performance

- Author has been doing TPV energy conversion research since 1980's

- Emphasizes the fundamentals of TPV energy conversion

- Includes a summary and problem set at the end of each chapter

- Includes Mathematica programs for calculating optical properties of
interference filters and planar TPV system performance solution software
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Thisisatext book presenting the fundamentals of thermophotovoltaic(TPV) energy conversion suitable for
an upper undergraduate or first year graduate course. In addition it can serve as areference or design aid for
engineers developing TPV systems. Each chapter includes a summary and concludes with a set of problems.

The first chapter presents the electromagnetic theory and radiation transfer theory necessary to calculate the
optical properties of the componentsin a TPV optical cavity. Using asimplified model, Chapter 2 develops
expressions for the maximum efficiency and power density for anideal TPV system. The next three chapters
consider the three major componentsin a TPV system; the emitter, filter and photovoltaic(PV) array. Chapter
3 applies the electromagnetic theory and radiation transfer theory presented in Chapter 1 in the calculation of
spectral emittance. From the spectral emittance the emitter efficiency is calculated. Chapter 4 discusses
interference, plasma and resonant array filters plus an interference filter with an imbedded metallic layer, a
combined interference-plasma filter and spectral control using a back surface reflector(BSR) on the PV
array. The theory necessary to calculate the optical properties of thesefiltersis presented. Chapter 5 presents
the fundamentals of semiconductor PV cells. Using transport equations calculation of the current-voltage
relation for aPV cell is carried out. Quantum efficiency, spectral response and the electrical equivalent
circuit for aPV cell areintroduced so that the PV cell efficiency and power output can be cal culated.

The final three chapters of the book consider the combination of the emitter, filter and PV array that make up
the optical cavity of a TPV system. Chapter 6 applies radiation transfer theory to calculate the cavity
efficiency of planar and cylindrical optical cavities. Also introduced in Chapter 6 are the overall TPV
efficiency, thermal efficiency and PV efficiency. Leakage of radiation out of the optical cavity resultsin a
significant lossin TPV efficiency. Chapter 7 considers that topic. The final chapter presents amodel for a
planar TPV system.

Six appendices present background information necessary to carry out theoretical developmentsin the text.
Two of the appendices include Mathematica programs for the spectral optical properties of multi-layer
interference filters and a planar TPV system. Software is included for downloading all the programs within
the book.

- First text written on thermophotovoltaic(TPV) energy conversion

- Includes all the necessary theory to calculate TPV system performance

- Author has been doing TPV energy conversion research since 1980's

- Emphasizes the fundamentals of TPV energy conversion

- Includes a summary and problem set at the end of each chapter

- Includes Mathematica programs for calculating optical properties of interference filters and planar TPV
system performance solution software
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Editorial Review

About the Author

| began research on thermophotovoltaic (TPV) energy conversion in the late 1980's. This early research
concentrated on thick films of single crystal rare earth garnet selective emitters. Since then | have
investigated other types of selective emitters and been a co-principal investigator on aNASA program to
develop aradioisotope powered TPV system.

Users Review
From reader reviews:
Madeline Williams:

The book Fundamentals of Thermophotovoltaic Energy Conversion gives you the sense of being enjoy for
your spare time. Y ou should use to make your capable more increase. Book can for being your best friend
when you getting stress or having big problem along with your subject. If you can make examining a book
Fundamentals of Thermophotovoltaic Energy Conversion to become your habit, you can get considerably
more advantages, like add your current capable, increase your knowledge about some or al subjects. Y ou
could know everything if you like open up and read a reserve Fundamentals of Thermophotovoltaic Energy
Conversion. Kinds of book are alot of. It means that, science guide or encyclopedia or some others. So , how
do you think about this book?

Sar ah Johnson:

What do you with regards to book? It is not important together with you? Or just adding material if you want
something to explain what you problem? How about your spare time? Or are you busy man? If you don't
have spare time to accomplish others business, it is make one feel bored faster. And you have spare time?
What did you do? Every individual has many questions above. They must answer that question since just
their can do that will. It said that about reserve. Book isfamiliar on every person. Yes, it is appropriate.
Because start from on guarderia until university need this specific Fundamentals of Thermophotovoltaic
Energy Conversion to read.

Maria Smith:

The knowledge that you get from Fundamentals of Thermophotovoltaic Energy Conversion will be the more
deep you looking the information that hide in the words the more you get considering reading it. It does not
mean that this book is hard to know but Fundamental s of Thermophotovoltaic Energy Conversion giving you
joy fedling of reading. The article author conveys their point in certain way that can be understood through
anyone who read it because the author of this book is well-known enough. This particular book also makes
your personal vocabulary increase well. That makes it easy to understand then can go along, both in printed
or e-book style are available. We highly recommend you for having this particular Fundamentals of
Thermophotovoltaic Energy Conversion instantly.



lan Louviere:

A lot of reserve has printed but it differs from the others. Y ou can get it by online on social media. You can
choose the very best book for you, science, comic, novel, or whatever by means of searching fromit. Itis
named of book Fundamentals of Thermophotovoltaic Energy Conversion. Contain your knowledge by it.
Without departing the printed book, it can add your knowledge and make you actually happier to read. It is
most important that, you must aware about book. It can bring you from one place to other place.
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