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Foreword

Green architecture aims to reduce or even
reverse the negative impacts humans
have had and continue to have on the
natural environment. Buildings’ and cities’
energy use is among the key causes of
these negative impacts. Buildings con-
sume an estimated 40-50% of all energy
generated by humans. To generate most
of this energy, we destroy natural habi-
tats, and pollute the air with harmful gas-
es like sulfur dioxide, carbon dioxide, and
nitrogen oxide, among others. Chemical
pollution, ocean acidification, climate
change, and significant loss of biodiversity
are a few of the impacts resulting from
humanity's energy choices to date.

Worldwide, most practicing architects and
students of architecture have heard of
green or environmentally sustainable ar-
chitecture, especially as it relates to ener-
gy efficiency and renewable energy. This
indicates recognition among building-
design professionals that human progress
has come at a cost to the natural envi-
ronment. It also points out that trade or-
ganizations and journals have effectively
reached out to their constituencies to
raise awareness and offer useful solu-
tions. This textbook is an invitation to stu-
dents and practitioners in Armenia to join
this new wave and become part of the so-
lution to alleviating the distress our planet
is facing.

The book does not offer a single approach
or a unified theory of design. Instead it
presents a multitude of solutions and ap-
proaches that are continuously morphing
and metamorphosing. Innovation, techno-
logical development, ever deepening un-
derstanding of building physics, and an
open view to both old and new solutions
all contribute to the creative process of
green architecture. Human ingenuity and
innovation (indeed, your ingenuity and in-
novation) will continue to open up new
paths.

The 10 modules in this book are designed
to present architecture and engineering
students with the fundamentals of green
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architecture, with a particular focus on
energy efficiency and renewable energy.

e Module 1 gives an overview of the re-
lationship between energy choices and
environmental health.

e Module 2 steps back and looks more
broadly at the impact of the built en-
vironment on the planet's health.

e Module 3 offers an understanding of
the standards and regulations that help
building design to become increasingly
green.

e Module 4 discusses that which has
come to be called "passive solutions"
or "bio-climactic design". These are
solutions that do not rely on mechani-
cal equipment to offer thermal and
visual comfort, but instead use building
design to allow natural forces to create
comfort.

e Module 5 focuses on the critical topic
of building envelope and how to insu-
late it to prevent unwanted heat loss
and gain.

e Module 6 discusses the integration of
renewable energy generation into
buildings.

e Module 7 offers a multitude of solu-
tions on storing energy generated on
site.

e Module 8 introduces a design process,
relatively new in building design, called
the "Integrated Building Design Ap-
proach". Similar processes have long
been widely adopted in the weapons,
aerospace, and automotive industries,
where very reliable and high-
performance products are an absolute
must. As performance standards for
buildings increase, integrated design
approaches are also becoming more
relevant to building design and con-
struction industries.

e Module 9 discusses the tools that can
be used to audit the energy perfor-
mance of a building. These are not
necessarily tools that building design
and construction professionals will use.
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However, it should be useful to learn
about ways in which the buildings they
design and build will later be assessed
for their energy performance.

e Module 10 will introduce basic financial
analysis concepts and tools with which
building designers and engineers
should be well versed if they want to
offer financially feasible solutions to
clients.

Energy efficiency and renewable energy
are vast topics. This textbook can only
hope to introduce the basics and en-
courage a lifelong desire to keep pace
with new developments. The Reading List
and the Audiovisual Materials references
at the end of each module are meant to
help students locate those resources that
will help them continue on the path of
lifelong learning.

Finally, the Discussion Questions at the
end of each module are meant to per-
sonalize and deepen understanding of
critical issues and solutions. What is
hoped is that deeper thinking will allow
students of building design to become ac-
tive, creative solution seekers. It is their
good hands that this planet will be left.
Their education must reinforce the
responsibility they are about to take on as
stewards of our precious planet.
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ghnwywl hwdwuwpwuh (MinhnBhuupy)
EuGpgbunphywjh wyniintnnp:

AnLptU 3wdpwpénidjwl

MNnLpBU Swdpwnénidjwup nwuwpunu £ dwp-
nwpwwbwnnipjwlu W 2hbwpwpnipjwl Iw-
jwuwnwup wqaguwjhu hwdwjuwpwuntd
(ACGIUI): NLup puwyblh b hwuwpwywywu
EuEpquwnnnibwybun 2ELUpEph Lwhuiwgsdwu
U unnigdwl thnpé: Lpw Jwulwghwnwywu
hGunwppppniejntlutpp uwywsé Bu 26Uptnh
gtpdwdtyniuwgdwu, yGpwywluqguynn tubp-
gGnhywjh, EuGpgwwnpnniuwybun Ujniebnh,
2tuptnh W wnnigutnh wdpnipjwl, dwpunw-
pwwbunwlywl bwhwgddwlu htwn: Mnu Iwd-
pwnantdjwlp mGhuuhywywl ghwnnienLUut-
nh pEYLUWOGNL E' JUunphdwé BG3U3-h Yynnuhg:
LEGpywjntdu bw hGunwgnunnwd b Jpwynud E
unp nhwh EuGpquwpnniuwybn gEpdwdt-

ynruhg UynLetp:

Upunwy 3wdpwpjul

Upwnwy Iwdpwpjwul whuwwnned £ 3UI-nwd?
npwbu Swpunwpwghnwywl hGwnwgnunnt-
rinLtuutph YGunnpnuh thnpuinnbioptlu b puwqgh-
nnLpjwl W dwpunwpwaghwnnoejwu dwyney-
ntGwnh nwuwpunu: Yhuwhwnnpnswihu nGu-
uninghwubph L wpunwnpwywl dwpunwpw-
ghunntpjwl Jwulwgbwn E: Lw JGpwhulyt) £
Jh 2wpp Jhowqquwjhu hGnnwagnunwywlu Uw-
fuwgoétin  wjpunpwlpwihl  EutpgGuhywih
ninpnnd b yhuwhwnnpngwhu wpnynituwpt-
pniejwl  hwdwn  thnpéwpydwl uwppwyn
nnuduGph bwhiwgédwUu puwqwywnnid: Lpw

Jwulwghunwywl hEnwpppnniejnluutpu gpyncd GU wpnwnpwuph YGuuwthniy, Eyphunpy
wlwuwynpnud, yGpwywuguynn EuGpghw (wpunwnpwlwu dwpunwpwaghwunniejwl dwuny),
wnleh osGpUniejwu b ninndniinwihy Gnwuwyutph yhpwnned, EUEpgGunhywih ninpnnud pw-
nwpwywuntentuubn (Jepwywuguynn EuGpghwjh Jwuny), hugwbu bwl Yhuwhwnnpnswjhu
nGhuuninghwutnh pbwqwywnnud npn2 pGdwlutp, ophuwy® huswbu thnpdwpydwu, wjnwtu
El hwwnynieyniuutph thnthnpudwU hwdwp jwgGpwjhu dwnwagwjrdwl thnfugnpénnnip)niup
Yhuwhwnnpnswjhu dwytplnyeutph htwn: Mpu. Iwdpwpjwlul ntuh Jwghuwnpnuh wuwnp-
dwulbp Gplwuh WwEnwlywl hwdwuwpwuh nwnhndhghywih Swynintbinhg b IUI wnp-
nwnpwlwl dwpunwnpwaghnniejwl Swyntintnhg, huswbu bwl eEYUWSNLh ghnwwU wu-
inhbwl Iwjwunwluh ytwnwlwu dwpunwpwaghnwywl hwdwjuwpwup EGYnpwnGuuhyw-

ywu dwynriintinhg:
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