i

o d i
T L L .
)

M il iom B S
I - il I i il o I =

e il W 0] i T \ e a T p— W T i | i

1 i il 1 o 1 i i

RT HOME
:COMMUNITIES

3 HEL X

[0 ] B4E - HEBE wa

TR IF

=

-
(i
1

| IIE]

s T

T

........
..................

.......

_F GUANGXI NORMAL UN]VEHSiTY PRESS I images
A\ToRELELEE Publing




SMART HOMES
COMMUNITIES

E“““zj:E

[JJ]B’E y=]

;R ACERRE  1AZES
AR Publishing




BB R gs B ( CIP) #iiE

BREALDC 7 () Bl - o5 FR AL A i 25 5 SR AR TR . —F

i A2 e fictt, 2018. 5
ISBN 978 —7 —5598 — 0724 -3

[. @& 0. Q- @F- - M. D[l

V. DTU243

o A XTI
ke LTI
B gmis . 55 &R

JUPG U R S R R AT
AT ERER9 5 s 2 A : 541004

( M Ak 2 http . //www. bbtpress. com )

R : 5K 2 1

= eIk 228

By A2 . 021 — 65200318 021 31260822 — 898

TEICEN 55 () M) A PR 2 =] B

(MNP AT KIER B 334 5 HEE 6 :511458)

A, 787 mm x 1 092mm 1/12

Elgk « 21 TEL: 30 T

2018 45 H5 1 it 2018 4= 5 J1 45 1 YR E A

SET: 256.00 g

o B ILEP B R =P A, R D ik ih 5 PP AR SRR R 4R

o A e CIP BUEAZ 72 (2018 ) 45 053108 &




H oK

6

10 F—%&:
14 FFAEEX

18 FHERX

BB

X

22 EXIMARLE

26 AR =X

30 F=F: BB

34 851 E

40 BRI ZFEuht X
44 B HESPHX
48 BXIR] 74X

52 F=F: EMiRESFENRS B4

56 BISHTI

60 SELA/RIBTHF A X

66 K
70 BT

74 FUE:
78 BEHEAN

82 ‘mE R T+ X
ST LBAL X
90 BRl/RIGEAIATE

86 i

94 N+t X

98 FHE: BREFEFE/IX

102 e B HF -

106 5EREFLX

BN 8

T F{EE

Zan

]

R efLX

110 M=%

114 BREF R X

118 FRE:
122 ZARNS
126 24=F&

130 i8N E

134 FinRKsAf X

138 +& - B

MRS
HaRAEACH

EEr T bosmn

142 FLE: I_HESEN
146 SEELE

150 JRIEBAIRERRA
154 thH S X{FE)
158 Gt X
162 HiF 185X

i

aflt

166 F/\&E: Xigifitit
170 KREEFIELX
174 FH3EXPHEERFHE
178 PR G HX
182 BERRFRARX
186 &8 B APHEEZR N

190 FhE: SIfFEfZE
194 ZEHh a7 /X
198 MMXEHKETEX
202 MBS T FE1E ZHf
206 1Al E X

210 F1E: RPF{EE

214 BHEeEL T ZEuh B+ X
220 BBEFTSOL#HX (1.0kR)
224 FHIKFE 1B X
228 [EfELxEX
234 zZ R X

238 Bt

239 EEEH
242 MBZEH
247 BARIRTUE R
248 EiRIME R
251 &3]




SMART HOMES
et X







SMART HOMES

%“fttl:

| BAT4E - FBE

W KR 1NAZES
Frofy Publishing



& B B ( CIP) #4E

FHEALDC 7 (i) BaT4E - 3 B 788 4 2 s S AR —HEAK: T

iy A2 H Rkt , 2018.5
ISBN 978 —7 —5598 — 0724 -3

[ O 1. OB @5 0. OR AR -1
V. TU243

\m!

Hh [ RS [ 50 CIP A% 7 (2018) 45 053108 -

o A XTI
v H A
SBEEITE = S VT

JUPG IR KA S ot S R A A T

T BHEMART AL ERI 5 5L 4 A1 . 541004
( M 4k http: //www. bbtpress. com )
4 [E e 45 )k 28 4
YL . 021 —65200318 021 —31260822 — 898
TEIGEN S5 ()M ) A PR 2 &) B Al
CJMTTr 70 X TH RIE F B 334 5 HRECR G5 .511458)
HA<: 787mm x 1 092mm 1/12
Ellgk . 21 T 30 T-F
2018 45 &5 1 il 2018 4F5 H 55 1 Ik EIFi)
SE: 256. 00 JC

S R ILIP R R 2 B A, % e Rk o G 6P R AL AR

(e
9

N5

it



H oK

6

10 £—%: H
14 FFiEiX
18 FHER%t
22 XML
26 AR E

TN

X
=
X

30 F=F: BB

34 851 H

40 BRISRIZELL
44 B HIr# X
48 BRIK] 17

52 F=E: EihzESEENES RS

A1) ?a%ﬁfﬁi
60 S HmAR IR I
66 K
70 BH7=

X
X

X

mh 7 & X

74 FUE: SFEBFKZE

78 BEEANE
82 JRE K
86 h B 5%k
90 Brl/RIE3EHI
04 HFILX

MESE
£ X

X
::ré‘-ﬁt X

98 FLE: BEREFEIX

102 ZEHF -
106 B5ERERAX
1O =18

114 BRZEFEEPr1

& 5e AL X

X

A

X

118 FRE: WBAES

122 ZARN=FH
126 24=%
130 FII R A E

134 FAAFTX
138 kR « BE

FHEAET

X

X
BT SO&Em

142%t5 o RHESN

146 BEEF
150 KB
154 tbF
158 Gt X

NG
'REE
EEst

X

162 i1 185X

SN
X

{£)

e}

atlt

166 F/\EFE: Xt

170 RECHASRFLX

174 553 EXPHEEIREHE

182 BAHRES
186 H{+&#

178 FRELMEKES X

AL X
BX

Pl

190 FNE: eIFEFEEM=

194 ZEgfmER/NX
Eiif-;éz

198 MPXE

202 WMELE TF 5 1

206 RBRMHIEX

210 B+E: KREE

214 SHetl
220 BERT

SOL

224 FHKHEHLE

228 [k

234 772 X%t X

238 Bt
239 ET%
242 MBS

=R

>Z
ZF

I ZE b i B 41 (X

TX

—N'

IX] I><l

247 B RS R
248 EHIMER

251 &5

(1.0hR)



DOERANBRFETEARG X, JERSA Y KEEE, LA
i : R/NEREREFBNE . ZIh, XED AR K{E

B E ‘:"fﬁy’—ft% XNIRS B EEARA L.

ek thsEEITP. EREMEENERE. BEZ)LH
— R ARERIR, ZFEANEEOBH A EZO. TITFX
FEREZZMNZREZFERIRITIFNEEZS BB .
ERE” XM EREAEEMH X ZF 20 42 20 F4KAY b, X FALEFEER TIEM AR, BRALIMMFELE
j?EE’ﬂ MIFEREREEGFFNINESEERAEX SRAZFAEN B —XMITELXNBLEHFRA
RZEEERARNEMT L. ERFEGRE, RiTFE5  NHEDEEMT AJH.
X 'Jﬂﬁﬂ]Mwﬁ?’fmﬁ%{f:f?@'—ﬁ’ﬁ X E R ER, BEZE
A ER e pZ S ISM=T [Pt geat 4= N NIAGIFT R ERERERMEXAFTRERBEETEEARBRE
E. ABHBEMNET MEERHIAREXEFERITHZH
EEARBRERNNENHFLBEEISMNE, BEBE/LTF =2, BT HENEPREG R X LM SFHIT I, kﬂcl:,
%}i*&éé;;:,ﬁﬂ’ﬂ?lv_kﬁgftfﬁﬁ, HErAhI e eitice £ 7 HEEBRAEAPAREM IEER AR LR FEBMNIAAT, 8
A AIAREBARAELTEMNTFENM R YeINEEMTEX B 28R X357 TN A X LE Bk b ﬁﬁﬂs—%nﬂé*‘%“%&"h&m%-/\
MY ER FEHEEREMERPNERLE, X—ao2 WEVEHEEN, XUEARPREN—TERREN.
HEE . AN EE 2R s m IR EXK, FTAFE
=TT, TS, B2 S ENEARENEELET “OEEAR" XM NENY SR EFER SRR LUBE] )L
Tk, XIS T AL IS —F RIS Ko +Ed. 1972 F, BLER AR MMBE LIt In AT RS /R EZS
T, TERITTAXENAZEBEEER “MMEKRIAZFRE)” B
A B4ABARABZENHIE. BRESAHBENENAMSIEDT Fo RS WEE TNIEEHRITHIMERIAE ANLKRKZE
FIRFERE, BERITIPASAEFEZ IRITIIM S MERZBTITIEHEFFS . ANMEIRE], —E£EFRHA
S PHEIEH X EEAT BFEEEFNES . BRITMERAS BKAMYEHBESH T LR HFEMMETFR D 2R 5H
FAEAC N B REMEERITSERPRAMA— LYK  AKZFRERS RS0
g, XEREFERARERE DL ﬁtﬂf**‘ﬂ’ﬂﬁ%ﬂtﬁi%x R
B HA SREAFENRFPIHEARZ RS AL JLFE, gk BEFTHARRESEREZRS (WCED) i
RLAL, X — eIt &£ 1987 F/) “HEARK X—ik
PR BBEhh. T AR R R AR FRK, XAt &P EERURERREXS ‘BRERERNIASHTHK,
T 5 Sk T2 5F LA/ Nk, SREENRTERZ S, WE XAMEFINER, BrEH TN T RN LZREERIL « X—

(O
L

[T




E XM THREBAELZRNTGZE, BIRBUEAITEIRN &b
ZEREMAKRKNFM. ZRASTHET—ELRER, EXZE
RN S AFHNEK, FERNEBBRERZ B 20 E
FIBHEXK, DK R & BB IFNIAEE friE iR R R R K
fEERENHER, XEEMOEEEEEZBHNXRAS LN
e —YI%xRBEESRINAFR A,

HEe BIFMREEUFELZRN =KX F. AL,
MBRERINMMMLEAFSELARITY, XE5BETLZ L
AADH. WX X—FEMNERRRETERNERH
ARAATH N ERE. 2B RKMAFEE2—1T ZME@EAY
B2, AU Z M AERITEE. G, WRINIBBFRE
FE— PN FENETREERR, BATNTLIHIRIBBRAR
M ERE. RSN MERHAEEE. BILERR
FRRNAEFESRERLPANEBE L OMEERBSRERBEF K
RRUATREME. AL, MR REMEE L, HEXANIZE
SBETEEMATE, FEMEFENNRENZBEBSH
_ED

shin g £ 30tk PG ES RIPXHER, B AER
kB X ALt TER. ERERPHIEERYZ A
BERFIHIXTAZR, ﬁ}HE’JTxeﬁ_%u SEHEMABITFERENIR
FrRREBRYNRERRAE. NERRNIRPMBOS B EE
BRI, EHJJ—:JIJ/RT REIRHYHEFE

BFAZRFUFELREETAYNNS—1Bir. EERNIEN
TR G NIERMNERREFENTIRBERBIMNS

TR FFh. HIIN, BIRADENTEIEADSE, MAES B
FEHE, XAESNEFFEKANZ N, BEAHERRE
EHEHHE MESBERLNMEK, EEMNDEBZHER

12 B HY 1B % 2%
EZH,
M 55 ] ¥ BRI

INF R FEER R K

% X P I S

AL,
SEEES

T

BEFHERZ

KRBEER

FZMNIRE, FEESMATRAERS ERAAHLZIBE T,
SIRESHEENNSE, At BEXRE
ARSI KIELR X LRSS, MmEEFH
[ XL B o

y PN
=& Mo

2 BT 15 F M BRI KR

KEYIRAER, SEmEDTKER.

AR AR EAR

M SREEBCS

B R F [ 28

M ERIBAS
sk, s

NIRRT

A FF R K

i |

TR ERBIEMERAENAEDS
W EFAEFEE. AR — P HEZXRE, #HiT
LGB A B D . ERMNE

B, BFA

52 Mla) 2 SR X 44
M RE AR X £

A EW M. e EESSERACC R/
LHEKFL, B EASRIEAES/KE R EHN

El]%_-/\igﬂ{]ﬁ H| o HJ

B ARXAFEEIMIZAT. 28,
it & R IR 9 E
BELXTITHE
1o MiXF
ER, LR T—R 5

¥ R A R ) ik s

i, BRANATE BT RIS S E 4
VR MR EACITE 10 B, BN E R AR S . —
B SR E | 2 5B R R A S MBI

-—FUEE E TR ERYES R

{F2m e F0 LA A] F5F

Rl X R A XY A ERIE 1R, Tl )3

Z BB I EEXN BRI R
BOEEEREABHNER. XATEEN HEHMHEE
i R BRORTTE, TAREIX e EAAE

BEXARNEFEEZM.

X 3 T A A1
RPN T

TEHITIE. 855 RE

I EREZHNF

ll

PRI RETHENRERSR. —NE

IR R E A& 0] @R

EEEHBRNER. BUZEXLERRULEN B A
FREE AT E A BASR KA

FHE1EMH,




;p]-

W SRR A E T BT AR = 8k 1, H
TS E T AR AEXER . I B YA IR TH R G X B 1T 75 R

[l T LIRS — PR, U TRENEE MM I PTe 1ZEH
RIE, ENFILER

FERRTEASEARENXR. BEHRNUBR PHRNESHEMEEAENEH. T RITENZTL
AR RENEREATFES. YAELITT IR AETERE, RVEBRERE BB/ O & B R A
INAZIRUER R X, XA R RERMNEENRIIES, 8. AREAM T SBEEFNRLEHE, BR TSR0
ZEWEHNERCBUENMYUEERR, SFSR HHIX  FRB HYNEENSERLRNESEN, URRIIER
ABHBEIREN. K[E) BIHEDIRIP SthiEFIHBT o LS R R SR 77 5%

il
i
A
;1

L

F_EIZRRTRBEMN. RITHAREAENEE. BTE SASEHRASGHNISERSETRSLARBRTE 12,
MATEAMRRIBMNE ZMITRHEEROF O ZEY  BRIOIMPESLIME S BFNRE S S5 EN 6 8. %S
T EHAHARNHKIRITER. FEGNEEERER R T XXRIPRH LR R, UEDAFERT EmE e

S8, FRRE T 3 3218 /Y 2200 R0 AR i 7= A 4 IE S 0% ERARBEFERXAF, B TERILERMIZITEL.
5|17

TN & A _E K, #HEATXN R EEFFR DB
NERBAFEENRERE=ZEN T H. HRELETMIER NIARZMAEKR, BELEITIE T EHEMMT X, IXLEH X
FEAERETIR B RF TR 2 I RANE TR, Xy AEFERHETIUFEEEECH L FSiEEN A E

AR TAMNBBRENRE, HERERI N ZHE EMETEAEYINS. ZETRN B THIH BT R S

5 P 250 SESE L, ?Eﬁﬂk&iﬂﬁ?izlhﬁﬁ,1§U§D%:%?E$Di%ﬁﬁ, B T3 A SEE o

AR BESITRBIANHX P OME, EWRBE

BT ETi_XE’]mé'% /lfﬂillﬁi_?iZE@JE%%iﬁ, XEF & HEMEXAHERERE — R RERERN, XN

25T I E SRR IX L N IR TURRAR A Xt it R AR RE B SRR AT A2 A PRAE. RAE, th
AL A R RS FRER. XMAZSMMA 2T UG

FNEFRIVIEMIEAR NN EEEIEREEAFRNE RETAHEAR, REEFENFIARE, BERIRE. %
WML RBEAREBAD. HXE %f—wvmfﬂﬁ MBEENETME BEIRTXEHRMNEL, W T HES MR PR
[, Bt — P MUESILE, BEAEZENNMEN L.

REZEANNIGREREE. LN, —/\%ﬁﬂ’ﬂ JSC=S (8] AT LA 9

EREHIMIERE, UENANTENBENEZTSMAE —LEANITHELERELETEMNE “GEN" RIS,
Ao —THMEENZBEEBALEEEMENNENTIR ER-FTEELSESTHEMNTIURFEHFR I
HERERENGM, BEJEARNRFAMENBEZRNG DENREASR2E8EE KT ET. \%ﬁ'J’HEI’]EF:Ei




SR EFMEHFT S BFNEFE T RN FELE,
MENERERTEASXHENEFENHAX, EFREEA]
HEFEE. ZREBEEFE. HHRAEBEMEEEAEREF.

BERRA 7, BRABBEHImE L AR I ERERAVEIL, 1€
FAMNEHEEEEMRITERIE. B, TR XIIRE K
BN FEREERRTH ERERL K. E+EEHTXMNFEHCHAN
EBEARPIKRBRIE, RARXNXFIZITENF “RE" £
ERRFIHTHE, BEESIEMRESERHATER

115

RITNGEFEE8F ERIVIENZ N EEN, BEMER
A RRB RS A, AEZRNAEANR—T
S BERER, MX—RME, ABEEALIX—HR

DM

=]

B Ot
w




%—‘ﬁz HIR B4
CONSIDERING

NATURE

When planning a smart community, one of the goals
needs to be protecting the site’'s biodiversity while at
the same time creating a livable place. Among the areas
under consideration will be sun path, wind direction,
and preservation of topography, flora and fauna. These
considerations contribute to improving the ecological,
economic, and social attributes of a neighborhood. This
chapter sets out the design principles of developments
where the built and natural environments are

well integrated.

The natural features of a site play a major role in its
future vitality, the wellbeing of the residents, and a
community’s potential to become sustainable. For
example, trees stabilize ground cover, prevent soil
erosion, and absorb carbon dioxide. Research shows that
fifteen trees are required to convert the carbon emission
from one year of car use and about 40 trees are needed
for a single home (Construction 2007).

The orientation of a community will affect its energy
consumption. The appropriate orientation will
enhance both its passive solar gain and increase

the temperature from solar radiation (Egan 2013).
Proper exposure to the sun also increases the entry
of natural light. The daily and yearly positions of the
sun should be evaluated early in the planning process
by using sundials and path diagrams or computer
simulation programs (Piedmont-Palladino and Mennel
2009). In the northern hemisphere the homes should
be oriented towards the south to take advantage of
the sun as much as possible. Rectangular houses are
preferable for maximizing sun exposure. A rectangular
house’s ridgeline should be oriented on an east-west

axis for maximum solar potential of the southern side
(Piedmont-Palladino and Mennel 2009). )

Based on the sun path, the majority of the windows
should be located on the south side to absorb heat
during the winter. During the summer, buildings will
need to have shading devices to remain cool since the
sun follows a higher path at that time of year. By having
windows facing south and using a shading system during
the summer, a house can reduce its heating and cooling
costs by as much as 85 percent (Lea 2012).



Southern-oriented windows should be placed within

five degrees of true south. As the degree increases, the
overall solar efficiency of the house decreases. Note that
these directions are given in reference to the sun and not
the magnetic north. Existing vegetation such as trees can
be used as shading devices during the warmer months.
The trees will shade the house yet allow some light to
penetrate through. During the winter period, when the
leaves have fallen, the sun’s rays will enter the home to
increase the ambient temperature—saving energy and
reducing heating costs. The age, species, growth rate,
and mature canopy of the trees should be studied before

planning on where to orient a home in relation to the sun
(Gromicko 2013).

Another environmental factor when considering nature
is the prevailing winds. Prevailing winds are winds that
blow predominantly from a single, general direction over
a particular point (Gromicko 2013). A region’s prevailing
winds are usually affected by the global pattern of
movements in the Earth’s surface. Wind roses are used
to determine the direction of the winds. This is a graphic
tool used by meteorologists to measure wind speeds
and directions at a specific location. Wind roses present
their data in a polar coordinate grid and plot different
frequencies of winds blowing from different directions
(Gilmer 2010). This tool helps in planning strategies to

prevent soil erosion and destruction of agricultural lands.

The information can also be used to prevent snow from
piling up against windows and doors by calculating the
wind patterns during winter. In the context of sustainable
communities, the data collected from the wind roses is
utilized to design a building that will take advantage of
summer breezes for passive cooling, and protect against
winds that can further chill the interior spaces during the
winter season (Gromicko 2013).

Winds are a great source of natural ventilation in
summer months. To allow the lowering of the ambient
temperature, a community’s streets need to be planned
according to the direction of the wind channel, which
differs in every region. In addition, favorable positioning
of the vegetation will permit cross-ventilation so that
mechanical cooling will not be necessary.

During the colder months, trees can act as a windbreak
from the winter breezes. Natural, sustainable
windbreaks are used as a protection against the wind,
a controlling agent against the drifting of snow, and

as an energy saver (Current 2011). Commonly in the
northern hemisphere, cold winds come from northerly
and westerly directions during winter. Consequently,
coniferous trees are appropriate shields from the cold
prevailing winds as their foliage stays all year long.
The effectiveness of a windbreak will depend on the
species’ foliage density and on the spacing of the trees.
For example, a single row of conifers will shield 40 to
60 percent of the cold prevailing winds, while multiple:
rows will block 60 to 80 percent of the cold winds
(Gilmer 2010). Such trees should be planted along the
northern and western side of a development to protect
the houses from cold winds, therefore preventing the
reduction of the indoor temperature. This organization
will not interfere with the advantage of passive solar
gain and summer breezes as the southern and eastern
sides are not affected by winter breezes and do not need
windbreaks. The trees should be planted approximately
ten times the tree-to-house height ratio. Different tree
species on diverse sides of the houses can help control
the climate and save energy. As a result, a community
can be both comfortable to live in and remain forested.
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Ensuring that the site’'s groundcover will not be

altered is also important. The roots of trees and
shrubs that reach deep into the ground can easily

be affected by soil compaction or water loss. During
construction, the integrity of the site can be maintained
by constructing retaining walls and terraces to reduce
the chances of soil erosion. Erosions can disturb the

site’s natural drainage system and pollute nearby
water sources.

Maintaining the site’'s natural cover is also important.
Prior to construction, the condition of the trees should

be evaluated to determine which should be removed or
kept. Trees should be removed when they are dying or
causing a major obstruction and mature trees should

be protected. Mature trees are those that have reached
75 percent of their full canopy growth, determined by
their girth measurement. For example, a maple tree

has reached maturity when its circumference is 31 to

53 inches (78.74 to 134.62 centimeters) in diameter
(Smallidge n.d.). During construction, the remaining trees
need to be wrapped and guarded against damage as they
are extremely important to the prosperity and wellbeing
of the community.

For additional preservation of the flora, each road or path
can be woven into the local surroundings and away from
existing vegetation. In this way, ponds, rocks, and trees
can be retained. There are potential cost savings to be
gained by thinking ahead and planning for the fauna and
biodiversity. Having green spaces and areas for wildlife
will also add value to certain communities (Construction
2007). Biodiversity is also a useful means for engaging
these communities and the industry, helping to strike a
balance among the social, economic and environmental
needs of sustainable developments.

The natural topography of the site should be retained so
that there is minimal disturbance of the natural drainage.
This is essential because the topography may not be
able to be restored once it has been modified and this
can change or damage the local ecosystem for good.
The site’'s developments, therefore, need meticulous
planning and topographical surveys to take advantage
of its natural contours, minimize the amount of grading,
and reduce the destruction of trees and natural drainage
ways. A topographical survey would gather information
about the natural and manufactured features of a site.
The data consists of the position, level, and description
of each feature.

Homes and roads should be sited according to natural
slopes. The constructed homes should be above

the street grade for appropriate drainage. A sloped
construction site also promotes simple, natural, and
effective drainage to reduce construction costs. Steep
slopes should be avoided to keep down construction
costs. The topography of gardens should ideally reflect
the original relief to keep the impact on drainage
patterns to a minimum, but bunds can sometimes be
created to enhance visual or natural acoustic privacy.

In recent decades, it has become clear that human
activity has damaged the natural integrity of ecosystems
threatening the security of the societies that depend on
these systems (Roseland 2000). A stronger emphasis
should be made on maintaining such environmental assets
for future generations. Consider passive solar gain, wind
direction, preservation of flora and topography, these

are major factors for the sustainability of a community.
Recognize the implications of siting decisions early in the
design process and ensure a successful integration of
natural and the build environments as this will lead to the
building of sustainable communities.



Setbacks are decided according

Roads follow clearances in the forest
to the location of the trees

Cars park between trees Natural patch is left undisturbed Variety of housing types and locations according to trees

PLANNING STRATEGIES FOR A DEVELOPMENT NEED TO RELATE, RESPECT, AND CONFORM TO THE EXISTING VEGETATION AND GROUND COVER OF A SITE
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