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GREEN BUILDING ILLUSTRATED

Preface to Chinese Edition

As always, I am extremely grateful to Liu Daxin of the
Tianjin University Press for again offering me the opportunity
to address architecture and design students and faculty in the
People’s Republic of China through his publication of my

works.

Following on Architecture: Form, Space and Order and
Interior Design Illustrated, this Chinese edition of Green
Building Illustrated embodies the same approach that I have
taken in all of my works—outlining the fundamental elements
of an essential subject in architectural design illustrating
the principles and concepts that govern their use in practice.
In this particular case, we are concerned with exploring
fundamental concepts in green design and construction,
developing strategies to reduce the environmental impact
of buildings, and providing a healthy environment within

buildings.

I am privileged and honored to be able to offer this text and I
hope it not only teaches but also inspires the reader to achieve
the highest success in their future endeavors.

Francis Dai-Kam Ching
Professor Emeritus
University of Washington
Seattle, Washington

USA
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HRIRFFS

K—wBE AR o R K A MR X A B SR B R X A
WL, 5 IAE ok o E AR A T IR B R
RARBMREAFAAD AR R AARATFHHXTE L, #ok
WEE.

# (RA: BA, ZRPHKF) (BRZARIT) 25, 28
XMty (EREERA) #EWB T UERFAERY LERA
ARG %, ARABETRTARM AN EAER, DER
HREBEH LA R OEN 58, ERAFAT, RITXE
TRERERIT S HR T WEMBA, AR Ko IR
MERGLOR, TR B — MR RS,

RAEEREFRREE, FEFLCANEAERME, 47
MREHRLHERRNEN, EARANER.

EAe
EEARFREHR
FREN, EHEE
*E

PXIRFEES / V



¥ Translator’s Preface

AAET L, AERL, FREBEFREE, SRS RIEHE= 22— WAL
H L, FERACERABAREALE 0 —FHWLRAER . WITTRATE W
F—%, RARE ERETRAT RRHHHS . T RERATEALERRERS,
FEHNF AP IR FEEHARGCR AN RREAY, FES LML LREHMHF -

(EfgeRA) —HRFMERT EREL, 2T ARNRE T RERANEXEN
EAARE R AANE Nt R R T AT P AR A R % R
SRR OB E AR ENNRE AL, THERE, RAMHENE,
EWER T e 5 ReAAIHRTZ AN, Rttt SFEAETRES
[ HRERERAIT T M. RBRNEE, EHER, "ETEENEREMN,
HEFELVFERRYA R MRERATERRET LENRBRARTR,

A EHHBEREGRHHL AL TRE (2014DFE70210) , X EA# ¥ 44
(51338006, 51178292) . #H A HEEFRFA6H 5 &t (B13011) £4#5H
REWA RS2, BHEATE X HRERE, ERINERCEANFE Y X #H—F,

RIENOEARREEAREWRNBELE TREMEFPOL, B BEHARER
W (FTEEEIE)  ALARAERE (R 0FEZ 2F) | WEHAXEHAR (2
BEEFF)  AEARLEE (F16FEF 8F) , LhEVHURAZULL
HRARBTHEERAAT R, ERARITRTRSE, BERNE SR ERORTE
B,

BRI L — X, £ASHERLRY, EELLEERBEATER, REKTNE
BHRELHHHTRUER, BELLEERARNTEY—Eh, FERR &
HRAWER, ILRELES W AR RABELS, B, REREAEHRAEEMS
BFEEHT

X Ahr
FREXFRAER

VI EREEER Green Building lllustrated



Preface

= Preface

REANZ—NMHABRH NI, KRERI BARZR GRS MR ENIHE, BBk
KBERARANTFEY W, ARRENFRERANER, RAREHSREARTHE
MEABA, AZTHN N REH S

RAVIT G RERFSTRE, AFETEIAWATRE, TR PR fsE, S0
FRRNHRE, LERFHOEREUR AL PR ERL. RNAERLAH N
REBAFOTRERPE S W8 E.

AF ARG ERAW BN AR ERAN AT, ARTHD AKX B
RARHARMRERNT - EAF. BHAT, R, HENIN, E-FEFLEER
FHRE Ko

HEEIAT M RE AR E LR “hAEIN" T RT, IR 2R B 54
WA E, BHEEARE. RR, HASTERERENRE. AHFRAMMXER, .
ABERY . ERFRREL S, HRTARTEARR.

RE| GRFAKNER, FEINFSERNYRRN, LR G5 -RBHN “#
FHE" o Wl BRI A 2 0 AR SR ok 2 A0 AR D ROR D X R AR5 A
ZHUBERAW T HE, 2EAL G RARE, AREHMEATRFAX; KK
FHERRETUMEEDAR W URBLRAT £ WERE" FRAARAL;
PAFOHEARERA TEHYF EPEERE, 0T HATHEAANNREUIRE
ERMKMHE, K E W,

T B B RE AR M A R ERA R AR RS, AHTET AR
A RHK, EALF Y RYRERVOT R EERA, TALEHPH, TLHET
TINBEY %, WREAARBE S TAHHE,

WA T ERMEN T, AREE B IR 00 iR H B AR i 5
H#Fo

AWEL LA PH T ELE TR, —HBAN TREGE, TRERRN AT HANF %
Ao AHHF2WE, BHBEIARTREESANI R, FENFB2EEERE, %
TiAH %A FRETAAR, LA %0 BT R A, Rt
HsRERA,

ot



Bt Acknowledgments

E AR RS - EHIF (Florence Baveye) Fr st 5 AL EH T, LB
oy« P E - E49% (Marina Itaborai Servino ) Pty LAt E T, #—4%
W& Bil3 « #HF (Zac Hess) Fo/HE/R « 345 (Daniel Clark ) Ay, #
FE& - JLF (Roger Beck) , HEH UK ERS, Kitth40 Fasiks 4,

Rl B R 40 5 5 KB FH. B PR A S L4524 (University of
North Carolina at Charlotte ) #2244 - 1] Il % /& (Mona Azarbayjani ) ¥4 (%4
Z KA R AN E (EPA/Office of Water) 897447 « 4% /% (Jonathan Angier)

WHRGFH, RWETEAL - BKAR (Dalya Tamir) . £ )LH - L%
( Shoshana Shapiro ) , ¥4 #3  #u/RA % ¥ ( Susan Galbraith) | E/RET - F
# /% (Deirdre Waywell) , 2 7% - # & (Theresa Ryan) . i + # L% 4 (Jan
Schwartzberg ) , # /& /% + % % ( Daniel Rosen ) , Fi 4 + % & ( Shira Nayman ) , A& « i1
/47 (Ben Myers ) , 47 £ #4F - X% ( Bridget Meeds ) Yl % # 4§ &, + % ¥ /% ( Courtney
Royal ) #AAFRETEREN. B#F - KH/R (Lou Vogel) fodiss - drfE/R
( Nate Goodell ) # A&HH AR H, RAMT4R - B35 (Javier Rosa ) 7 - 47
B3 R % ( Yossi Bronsnick ) 4 A2 (A5 5 F0RE, RO 47K 4F - /R4F (Umit
Sirt) HAFHRAABEIH, BMET/R - FE (Nicole Ceci ) 72711 K Ak ot it
M, BsFERE TANF (Taitem Engineering) i FE, M1 %, A
ARt b MR APWEEZARIB 4, BA#A - LK (Sue Schwartz) , iHHE
JAM B F A A # %A E (apartment on Cayuga Lake ) 505 1, B4 - sl H
JiAt (John Wiley ) 694k % « #4547 ( Paul Drougas ) # # 4 5%, s 0 % A—
FA, B, £ (Tamar) L (Noa) , B4 tn— . Bl
ROBELRTE - KX F (Elsa Shapiro) , FRWEHRITAS BRA RMHR,

WREHLER, &5, WRRNETEN, R KOS ELE A4 %% (Francis DK.
Ching ), ity THE R REZERBAH Ry — 0l RWEZE, B BERFT: “K
MEFE ‘HZ7 (BALRK) WEEFY., " HEZTHKABHNER, 2.
iR, WER%E, SEAHLRINE,

NEIBE Metric Equivalents

EREah 2ZAREZHpEEM AR, RH X, T, . 8, FRERRERT
(candela) fEAKE., FE. W, wiE, BEMEEBENEREM, T #EE
FRARE T RAH, AFIEE U THI 2 H A5 2 AL

CBRERR AN, 5 RHABKE LB B,
CIETRIETULMKE, BRAMEAE, AN S ERMAMEY.
AR T EEES, . FRRRT 2 ET x4 EHEEN 51 EX X100 £, R
B R T 2143 x 34 HF, RS Y 38 ok x90 R,

- 3487 EAKT A 3.487 K.

C B A AR R AR

VI / BRERBER

Green Building lllustrated



13

25

35

57

73

83

113

125

137

145

159

167

187

205

Contents

H R Contents

3RS | Preface to Chinese Edition

#F | Translator's Preface

F= | Preface

8 | Acknowledgments

1 5|5 | Introduction

2 EXREN | First Principles

3 #58. #EFHER | Codes, Standards, and Guidelines
4 #X5izis | Community and Site

5 BR{&E | Building Shape

6 EIRAERIZHE | Near—Building Features

7 SMElIPLEEH | Outer Envelope

8 3FE=1A=8) | Unconditioned Spaces

9 WEIFLEH | Inner Envelope

10 #HEFHSE | Thermal Zoning and Compartmentalization
11 BBBAFNEBER T | Lighting and Other Electric Loads
12 #oKkF1i€7K | Hot and Cold Water

13 EARIEFRE | Indoor Environmental Quality

14 H#5%))$ | Heating and Cooling

15 aJB48EIR | Renewable Energy

B/



Vv ERFEER

211

227

233

253

259

260

261

265

16 ##l | Materials
17 #E. mERTEBM | Schedules, Sequences, and Affordability
18 ZEigiTt5SEIEMEE | Quality in Green Design and Construction

19 #5i¢ | Conclusion

LEED" 2009 &2 HIAERE |
LEED"™ 2009 Green Building Certification Program
LEED" 4 @2 FIAERE |

LEED"™ 4 Green Building Certification Program

EEC | Glossary

2% Yk | Bibliography

Green Building lllustrated



C1E]
Introduction

EEELFNHEE, XTTHEM (sustainability ) ik 62
# (green building ) #3144 B Zik AMK], itz &4
B BROGTAR I, RINEAZEL2ZHG B4R, Fh
R, EE-MAFHOTES. A THSAKNR, ROWRL
ERAARNFIZHFEEMEX T EMEEARAFE. A
THUMATE, FMAEETE: EX—NROTRAEN? X
EREMR

MR SN RN YK AFEN —RRE fie 2 540 £ A A A
HKEALTH, EREAMVESWTEERR, FHLERUE
B, RERFIERRRIETHERHRELRAE,

SR AER T BRATAERTE, RRFXNATEAKL
R ET, X LERE R EAREN B a3 Ak
Lo AT, RATLAAAET LA L EBX LR, KOLAR
REAHFF AL, ERAREER, FHEFEELER
Moo S, KO R R P HEAL M o 0k B AR B R B AN
T I B8 RS RO A8 0 o B R A 50




1.01

kB “HATELE"

M199045 F e HABERBE (°C)

K S TRAF IR R R R R A e H T, 1990 4
F % %M (Voyager | spacecraft ) 44t il 1,
FALR AR+ AR (Carl Sagan ) #3033k B A H & & 81 & (the pale blue
dot) , # “EREKNI PRty —KE"

(k7F: NASA)

EXFIENERE  Facing Environmental Challenges

“IPCC”
@ﬁum

RAEGXEHZAGLL
HUEXNHERARARFEAGEECENERS
(Inlergovemmental Panel on Climate Change, 47
: “AEAREAERRESAERN,
%WﬁiTéﬁ%ﬁlimFﬁﬁﬁmFE
EEA, AERAERUL, #TEEELEA. " REK
R BEENETZ A28 R E,
EAFEMITRR2EREME, AREANERECHE
TSR AR FA, wBRER, BRARAE.
Fram ik ERERART; FRFBOKERL. HF
A RERA; AR PHEL, %k

FURFRNRERNEFTFHEROA, Rt
BYo k. BERAEREEANETRAATE,
B BRFEMARLRMEZHANUREENS
BREANKBEZGH MBS REEAL—BNFT R A
BRI ENALARUERNEF TR REE
ARFER R RERAMRTHEE

. 1300 ¥ % kB £EH

RERRHMEmTE

EEMERE FREFBARFRELERD, HAXER,

RSk A A i
ARUHNEARER
#AHRERERR G LFHARE R l bk S
ALK
RN S
Rt

1.02  AK10004 121004 & B F e & (% IPCC) .

2 BREERR

WA= S E B

Green Building Illustrated



A BYF LK

§§‘£§9 KEEHAE, #k
= R W BB ok B
7N SftEH, BEA
KBHABEA R

- KA AW E A
BHRARE, Fd
K SR R B
SRS L
T

1.03 BEHKN.

ARERHIERARBERMREARAR, ALHE
o, EWRERA, BN, BRARKRELE ERE
BEAAMMWRE X-AACHAAZETLAE
FWHEFER 2T,

REAKEABEALFHEHS, LR, TR
ErmEN ARSI E, REERAREADE4A
ft#k (CO2) . ¥l (CH4) , EHTEE (N20) A%
A, REFEEAD P TRNBL2HHEN “REHL" ,
AkAEFBEMRERAKTFHRE N9 F (15°C) ,
ATIFERHEFET. DREFRHERNEER
B, $A1BTIE MR A R LS

TR R TR
EHN" , THAREMK
By L A

Wi, NTLERFE, LA RRIEEEERIHN
K, REARYH_AMHK. FiE, AUTEWREL
KR, mElT BARWEE SRR, IRARTR
R EE .

440

420

400

360

560
340

320

300

4SRN K, KA T AN S BENAB L, HR 19504 H R4 R H.

280 A A 4

260

SULBRATREE ( x 10°)

M \

240

WA
h TR

220
200

Mo |
(VAW /

\UA
\ W MNP N

180

400000
1950 SERLRT

1.04 #gpkE (ice cores) FHré by A A BARIE KA LAY EERA, LW
TET ¥k, AAFP_AMRNRE-LEAR R 2EEREFRAR
%3¢ (NOAA, National Oceanic and Atmospheric Administration) ) .

350000 300000 250000 200000 150000

Introduction

100000 50000 0=1950

515 1/3



105 kEHKL. SRAMXNRAL ALY
BEAEMEERRZ—, HPREZHE - AMK
(XERFERELH) .

1.06 E3IEH, BT LA A TR D %
R, WAL PERAMN R, RAZFAR
ket xRk, WH, hTAAVRAAD G, #
o B K IRANK D A BRI F AR R

4 BREERA

40% BRI FT R A

v
8% H AT

¥ B £Ef#JEREEH (US. Energy Information
Administration ) #¥{EXMN, HEEERAFFH
EEMBREARERELTE T2 HBEPEER
R RN —F; NEREEE, B—hATHE
B SEMTHERITHERAEXNELE, #
AT M B9 R H 2 b AL 5 HL300 7 B A A 7= B B
RAWLIEAE, ToRARTRERZOME,
BARE, HAMRL, XERE, ATHRIEA
A BB P ER g A A AR E A
i, AEMT, RAMBERAHRURES
AR, H4, BN KEEET LEN.

J=ioa
—icio
==t

PICID CRL I
DI DRI

P oo
B oon

e e o

| ocap
[

B oop

= oop

| ee R

-
ﬁ::r:n
=)
1
=¥
|
=
/o
/o
==
=
][

Green Building Illustrated



wARGE

1.07 SEMa#7 %, HTATHE &, YEATE, AR

Introduction

S RIS WiE

New Information, New Risks, New Opportunities

MAEARE A MEMTTERARNGENR, d&LT5F,
AHRANBATFABE MR ERARWAZATH, #
REFFHRETEAFLF AR, EHERNE, #
SR A AT 38 A NIRRT T B K S BRI
RWR S F R RAEAT BT RS R R T o3 R,
ARAVAT TR MR ERBT LB, REAANTR
REFMALEE N, FLEET R RELEFE
mFARRMFRARNRE, ROAFCENRANEA,
I Bk — VA ¥ AR WS VAT

%, AREER G BELRPARSBENLR
MERTHGER, BATIEHTRRFERREH T
RASH, EERLEENTRERKS, &L H%U
ETRFNARA T MM EROHE. RIEH
kB R EOR, SR, T AE B R K
BEHARM, FIHRIETHOA, ERFXAN, Ti
ARWEAMIR, UHAHAMBEFTUHES, FHR
EHENRERANEE, THAHZLTFTIH,

REAARTTRHEMRETERIY LM RG]
HERRALR, BARARERNER2AZEATHE
BR, BEAMEARAERREGRD A EE, AT
ROMATE AT RO HAE, A7, RLREFENE
HAURBES, AN AZHENBAEN,
AR EEMANG B tdn, ROTTLUNE AR
HHERAEERG KT, BWRERLRFEEALTE
MR TR AT RATT A H S RTR A
WRANE, BLERFAREROELT, HitH2
EFHAERMRAT K.

WTRAT R ERAE RGO ME R RN EFRE, &0
THAE: ATREAE, KEXTHEERREMA?
ERKENET, 2HTFENRARRTBAENILYS,
REAA2UBRAERN X FUAER M ARNBH A
I EFAA, EHF IR MM LR LW E XK
KRN A WHLE.

51§15

il



(ERERAZRERAEE

1.08 HetH, Gedi, RELRNFE

6/ BREEER

ESC

FAMEEE R 20 RARR

H4RBBRH? Whatls a Green Building?

AHd, “HARGKERA” X -FIABRKEARE. X
—FAARIHK: RERARRACARAERN
2H0? e ARRAXAREAIFMENRA
B RERAXMTFAALRERTYWENKE A
EYHHRAD? FARABNLRREND? RER
RE—MEGHRND? RERNSFEARRED?

“HLRBBBA” WERAETHAREMY., RE
¥R A TN RN E ARG - LR, £iF
FHRGHAENEALFZUEA TR TRFRNEA,
Rz, f%%E## (zero-energy ) & % # # (near-
zero-energy ) MEA B R T BEERRKS, HLA
HEMIPMARAE N RE. IRAFERERERS
6 AL HE A (certified green buildings ) #9751 ..
St 2 YA RAE RGN T 3 A i RS
TEATMARLERAZEEANAR, BRDK,
56 B SR T 9 1R 3 50 00 8 AT 47 sk Fo (K P v 3
s, KALREEH R,

5 “ftoarfeRrA” X —FAFTHE-MENY 7
AXFIMER, “ftaREKNERL" o ERARITH
REFRAHE, TURLHFRIMTET EPB-—RE
BkMETE T MRS RONTERRE R
ROMBAIH SR E, TAREEXENRERA
R-RAKEARTRRERN, A, EROAX—H2
AMAEY, AHSRRITREN, “IRTEERE
0 R-AERWFR, —MIFAMEF MR,
FREXMEETHENFERANE ., WELFN

Green Building lllustrated



