=

THERMOPHOTOVOLTAIC

i [ﬁ
@y

Fundamentals of

ENERGY
CONVERSION

N
<

Donald L.Chubb

Fundamentals of Thermophotovoltaic Energy
Conversion

By Donald Chubb B.S.E. M.S.E. and Ph.D.

Read Online ©

Fundamentals of Thermophotovoltaic Energy Conversion By Donald Chubb
B.S.E. M.S.E. and Ph.D.

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:
CiaraWolfe:

The reserve untitled Fundamental s of Thermophotovoltaic Energy Conversion is the reserve that
recommended to you to see. Y ou can see the quality of the guide content that will be shown to anyone. The
language that writer use to explained their way of doing something is easily to understand. The article writer
was did alot of investigation when write the book, therefore the information that they share to your account
is absolutely accurate. Y ou also might get the e-book of Fundamentals of Thermophotovoltaic Energy
Conversion from the publisher to make you considerably more enjoy free time.

Dennis Johnson:

Exactly why? Because this Fundamental s of Thermophotovoltaic Energy Conversion is an unordinary book
that the inside of the publication waiting for you to snap it but latter it will distress you with the secret this
inside. Reading this book next to it was fantastic author who write the book in such wonderful way makes
the content within easier to understand, entertaining method but still convey the meaning completely. So, it
isgood for you for not hesitating having this any more or you going to regret it. This excellent book will give
you alot of positive aspects than the other book include such as help improving your expertise and your
critical thinking technique. So, still want to hold off having that book? If | ended up you | will go to the
book store hurriedly.

Dan Flood:

Isit anyone who having spare time in that case spend it whole day by means of watching television programs
or just laying on the bed? Do you need something new? This Fundamentals of Thermophotovoltaic Energy
Conversion can be the reply, oh how comes? A book you know. Y ou are thus out of date, spending your
spare time by reading in this new erais common not a nerd activity. So what these ebooks have than the
others?



Edward Bastian:

Y ou can find this Fundamental s of Thermophotovoltaic Energy Conversion by check out the bookstore or
Mall. Just simply viewing or reviewing it may to be your solve problem if you get difficulties on your
knowledge. Kinds of this book are various. Not only by means of written or printed and also can you enjoy
this book by simply e-book. In the modern eraincluding now, you just looking because of your mobile
phone and searching what their problem. Right now, choose your own ways to get more information about
your reserve. It is most important to arrange yourself to make your knowledge are still update. Let'stry to
choose correct ways for you.
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