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Abstract

Keywords: Green Building Evaluation System, EEWH, LEED
In 2003, Architecture and Building Research Institute (Ministry of the Interior) and
many green building experts were invited to attend the conference held by World
Green Building Council, and Taiwan has become one of the official members in
World Green Building Council in the same time. This is tremendously a big step in
green building development in Taiwan. In order to make Taiwan Green Building
Evaluation System more internationalized, the study focuses on the comparison of
EEWH and LEED.
First, the study compares the difference between two systems based on their executive
institute, certification process, content of each indicator or credit, and system of
professional engineer signature. Then, there are four cases chosen to be evaluated
with Taiwan EEWH system. 228 Memory Park and Taichung Winery Reuse are two
cases in Taiwan, while American HONDA Training Center and NRDC Santa Monica
Office are another two cases in USA. After evaluation, these four cases can get silver,
diamond, diamond and diamond individually.
Finally, there are several suggestions proposed for future improvement:
to add the evaluation for light pollution reduction
to set up the least number of parking capacity
to encourage flexible building design
to set up reasonable remuneration for green building design
to subdivide the usage of building materials
to set up the commissioning system
to add more lately green building projects as design references
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( F# %k : Reference Guide, For New Construction & Major
Renovations, Version 2.1)
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G o kBB Bl B (5 M R ok SR S 40% 0 TR W 4 iR
6. 1 it -

2T RPRUILA G R

Runoff Impervious

ST AT Coefficlent S Area

[SF] [SF]

Pavement, Asphalt 0.95 5,075 4,821

Pavement, Pervious 0.60 1,345 807

Roof, Garden Roof (4 - 8 in) Q.30 8,240 2,472

Vegetation, Average (1 -3% slope) 0.20 4,506 901
TOTAL AREA 14,660

TOTAL IMPERVIOUS AREA 8,100

IMPERVIOUSNESS 55%

( F L k& . Reference Guide, For New Construction & Major
Renovations, Version 2.1)

B ¥ 23 ERF

Surface Type Runoff Impervious

Coefficlent Area

[SF]
Pavement, Concrete 0.95 19,166 18,208

TOTAL AREA 19,166
TOTAL IMPERVIOUS AREA 18,208

IMPERVIOUSNESS 95%

( F# %k : Reference Guide, For New Construction & Major
Renovations, Version 2.1)
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® X BIFEIRR ¢ http/Awww.epa.gov/
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o EEWH 22 £ ® LEED %22 f > %35 L s 87 7
+3+4 - EEWH Ji ¥ }‘J’p/?b%iﬁ]i’f‘ % B3 LLﬁ@Jgﬂi

% = EPA B 5 3 Z i ok

Removal
Efficiency [%]

TSS TP
(req 80%) _(req 40%)

Infiliration Basins & Provides groundwater recharge, high ~ Requires permeable soils, high 50t0 100 50to 100
Infiliration Trenches  removal efficiency, provides habitat potential for failure, requires
maintenance

Porous Pavement Provides groundwater recharge, no Requires permeable soils, not 60 to 90 60 to 90
space requirement, high removal suitable for high-traffic areas, high
efficiency potential for failure, requires

maintenance

\egetated Filter Strips Low maintenance, good for low- Mot appropriate for high-velocity 40 to 90 30 to 80
velocity flows, provides habitat, flows, requires periodic repair and
economical reconstruction

Grassy Swales Small land requirements, can replace  Low removal efficiency 20 to 40 20 to 40
curb and gutter infrastructure,
economical

Filtration Basins Provides groundwater recharge, peak  Requires pretreatment to avoid 60 to 90 0 to 80
volume control clogging

Constructed Wetlands Good for large developments, peak Mot economical for small 50 to 90 0 to 80
volume control, high removal developments, requires maintenance,
efficiency, aesthetic value significant space requirements

Dry Ponds Peak flow control, less space and Space, maintenance, limited soil groups 70 to 90 10 to 60
cost vs. wet pond

Wet Ponds Peak flow control, prevents scour Space, cost, maintenance, limited 50 to 90 20 to 90
and resuspension soil groups

Source: EPAB40892002 Tables 4-5 and 4-7

( F L k& . Reference Guide, For New Construction & Major
Renovations, Version 2.1)

8. E# MAptk (Credit 7.1~7.2): " M%7 £ § »<fk (Heat Island Effect)
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2-2.2 kFHAI* 2% " (Water Efficiency)
RFT RN gt L5 D BEHMERE LG TR & ik ok
LR Ap iR o AT .

1 E#& 4 #E (Credit 1.1-1.2) 0 & ki £ F k3> (Water Efficient
Landscaping )

FA AL L& R e B R AR E & ¢ Rw Tk S E Gk
B chp kokid 509% o e 7 R & 4ol & 4k 5096t g g e 2 LEED 3o
BoR SR- Pt SR BB B Ak i R e B iRk R BT
Agpe > Tt LEED 1% w38 F)F ey £ > M REEL 07 A U E o LA
oo g B F)F - S LTS (Species Factor) @ & 2 4% 2 &t 5 HHHE 7]
SR EHEF S BSEERE ARG BAAESR A REE R S
Rlfcs # & o % = 5 /818 % & 71+ (Density Factor)  B#a 5 > g % K=
AFBRSEE SN ke ZF R4 LGl ApE 2 o ffEnl §
Henfife = 3o Foa BB o % = AM§ i 7]+ (Microclimate Factor) » 4r
FRBEF PNF w8 LB HT o FIA L TP SR AR RS R
B EEEE S 0 F A ] R E R Y e FL AR 0 F
FERPCL O ATE & R 0 G 100 B 12 R EURIE K8 P LEED
PR g e ks (Drip) o e D HCF RS P B R RS R BB R
* Moed ok eg 57 (Sprinkler)e i imt B L ok i 7 R4 fs o
A AR R R EE Y R 2 (o A R b ik B A
oo R A FEMREEREE B0% A NF A4 F B BRIESEREL KR g

DR

"Reference Guide, For New Construction & Major Renovations, Version 2.1 ( May 2003 ) p.79
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% N *E'i‘\'lg'lﬁ J\B“; _}i: ‘?a (;L:;J.f_é—_)

Density Microclimate

Factor Factor

((#)] (K}
Shrubs 1,200 Low 0.2 Avg 1.0 High 1.3 0.3 211 Drip 2,815
Mixed 3,900 Low 0.2 Avg 141 High 14 0.3 250 Drip 10,837
Turfgrass 300 Avg 0.7 Avg 1.0 High 1.2 0.8 6.82 Sprinkler 9,822

Subtotal [gal] 23,474
July Graywater Harvest [gal] (4,200)
Net GPWA [gal] 19,274

( F L k& . Reference Guide, For New Construction & Major
Renovations, \ersion 2.1)

24 ERRBEREFETE (- BVRE)

Microclimate

Factor

(K}
Shrubs 1,200 Avg 0.5 Avg 10 High 1.3 07 528 Sprinkler 10,134
Turfgrass 4,800 Avg 0.7 Avg 10 High 1.2 08 682 Sprinkler 52,384

Net GPWA [gal] 62,518

( F L k& . Reference Guide, For New Construction & Major
Renovations, Version 2.1)

titB] B0%G R Y KB AL dlE 12 - HEBRE A Y K ek
SRR R A A K R AR R E KA R s 0 1 T
1009 7% -k 1B ¢

2. E# 4% (Credit 2) @ 73 Ak 32 # i (Innovative Wastewater
Technologies)

B BLAALAE S Eavk R H b St o B9 0
G Ay B3 g o Flet LEED B tE 1R B et R £3E 5096 0 & F T AR
R TR RIERE 0 P T RIEAS P R T2 BRI o P 0 R e
KB D h  Z AR S > BF RGP R Y R 2 B H

PR KA BE 2§ - R S BE A kB 0 ok ]
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3. E# M (Credit3.1-3.2) % M~ @M * k& (Vater Use Reduction)

o IR A W[ AREE X KR IR B B R S ML INF ORI FIER ,%t;]f;.?g.l
fr 3.2 RISE— H &4 ) IR & f R B AR > Aok g 20%6F
WA ek g 309 KRIT A A g o L K e B o
e PR e R B IR @ g ek 3R R R0 B RNl
ABEFII MR LG g KA KRBT A AR B ok I AP
RF R R R RIREIRA T R AN o G E féfr%ié oKk EH A w Tk
AR EET R UFET S Rkt bl e £ 5 2R RFEL BE oy okl

A BET RE At & - PG - BORRe g KAk R E e

2L - BHEs BE gk L+ - - HokpEgoRAk
CER- RS 3 B oREVR

Flush Fixture Type Flow Fixture Type

Conventional Water Closet 1.6 Conventional Lavatory 2.5
Low-Flow Water Closet 1.1 Low-Flow Lavatory 1.8
Ultra Low-Flow Water Closet 0.8 Kitchen Sink 25
Composting Toilet 0.0 Low-Flow Kitchen Sink 1.8
Conventional Urinal 1.0 Shower 25
Waterless Urinal 0.0 Low-Flow Shower 1.8

Janitor Sink 25

Hand Wash Fountain 0.5

( F# %k : Reference Guide, For New Construction & Major
Renovations, Version 2.1)
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2-2.3 ke~ F%k% " (Energy & Atmosphere)

RS FRREEEY L 1T BEALEE T IBLREHE &
TR R R LY PSR E TR SV N S
PR IIR G AN Y - AR FRM > ARk SR AL 0 & AR - T
LT A A e

1. % & 34 (Prerequisitel): 2 A4 4 ¢ E =L+ 1 i (Fundamental

Building Systems Commissioning)

d 3> LEED % R a2 AP R1 6 2FRNFLIF P 22 0T 5 % 5007
FEFREFIFEOAR ML F P i mRE AR I E Ry AL
AReg e

S S

=

L3 FEarE - pmi TR oA M s

4

p
WP BREE R gt oS T R 2RI 2 P 8 0 R
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¥
HSE R ATLE S R R - 0 SR B g L
! ¥
Bk
MAFNERAF AT BT 2 FH %
ARl L RPN FG LT L
(1) EATHRAKIP LR B A AR 2 2 TR
(2) %2 F ¢en® REMB 1 pH R QY o
(3) 222 ¢ RG34 -

(4) P32 A% 5~ #0RGE ~ 31T~ 22 sk 4 1 chp b

o

> o

(5) =~L R gRFHLF

2. B/ MR (Credit3): EH L R ¢ 2 # 1 1% (Additional Commissioning)
ek T"ipfﬂ“ AR EgFR e vk AEFMIRS ¥ BAGE D
a1 TR A E”g“:zﬁg 1FART A ST T B

1R ¢RI B AR RSB -
(2) AR g adrims 92w wFmd LR i) h w1 e s

4

1= o

(1) i r2s1 e 2w

ml
)
=

8 Reference Guide, For New Construction & Major Renovations, Version 2.1 ( May 2003) p.109
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(3) 2 ¢ &
(4) LR EFREFLSERY TP > N ZZRAP LI L AEP o
(D) ZR R ELLEOREEL 2 A hdgirR ¥ AL A p et g o

1Y LR SR TR B

VA

£ Hdp i (Prerequisite 2): 2 A4 4% i & ML F 1% (Minimum Energy
Performance )

AptRR T 1y Y raE AL RN E 0 15w E & ASHRAE/IESNA
Standard 90.1-1999° & &_¥ 1 jpdide R Btecni iz £ o @ o9 B n b5
> F 5 LEED ~ £ & AR iz i@ 5/ 8228 LEED & A4 * &> 583t &>
EE AT AR RNBIHERE > - B AREA AR LB
o mEIER O~ 0 S AR M e R BT e R AR e B R
733 i+ > DOE-2 ~ E-quest ~ Power-DOE % 358 9 B 3 sheha Jhit & il

FRERAL L 2BE € ASHRAE teit B 4e i pFord gen® 3 ¢ 222 A b8
HF CUERfrRARE  BBRKE 0 RETA R BEPRoRP BT
PEERAFE B AR E L RS oo B R E AL 2 5o R Ed N FE R
R FEFRA TR ST RBRRE YR H o F R BRI AR
thic o d WERF PR FOERETE > TS pF LR -

4. E#F M4t (Credit 1) & A &g 4~ (Optimize Energy Performance)
% 1 3] ASHRAE #7 Z e M40 iR 2 #h > R Hdo kB * L fa &

=%

feRFLE ARG MEZE A RO Y > PIRBpE ARG ERAN
FA RS A b SRS e A R e A REF T 10 A 0 A mi

BIfeip e R A A B E g > 312 Z AP R 4L 0 B B a0 M2 2B
12.59% 2 F » PI¥ EE - & > #&30F 2 e 57.51% 0+ - B F

ARG EAS TG Higa? F G F AR TR o &L D AT

4

®ASHRAE Standard 90.1
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2o FMZBZRAPLREL R 24z mIEAFLRELEE

($29% ASHRAE 90.1 1999)

¥- % F#WLEED %= 5

I
TA e 4L 22 A FE AP WA f}fliﬂ’%i,gé’f#ﬂi’_ﬁ ol FFEL SR
’ﬁ TERF S FR EHEEANKR 50 REF - B n £ 0 2 K LEED #-2
;ﬁﬁ‘;/}ﬁlﬁ%#ﬁﬁﬁ%" v B R LR 4r o FpL b R gt G G A& JE &0 2k 3R H R

ORI E I B o

(124% ASHRAE 90.1 1999)

New Construction Existing Buildings
12.50 - 17.50% 1 2.50 - 7.50%
17.561 - 22.50% 2 7.51 - 12.50%
22.51 - 27.50% 3 12.51 - 17.50%
27.51 - 32.50% 4 17.51 - 22.50%
32.51 - 37.50% 5 22.51 - 27.50%
37.51 - 42.50% 6 27.51 - 32.50%
42.51 - 47.50% 7 32.51 - 37.50%
47.51 - 52.50% 8 37.51 42.50%
52.51 - 57.50% 9 42 51 47.50%
> 57.51% 10 > 47.51%

-

OO oo & WkKN =

(F# %k : Reference Guide, For New Construction & Major
Renovations, Version 2.1)

TR EMZAS R 42 0 LEED 2R AV v E 2 o - LB 4R
ME AP A LR T o e B R BB R R A BRI e B S
AR EE o - ‘géﬁ*ﬁ'm%lkﬂb/ﬁl » 3p— IRA A -Qif &5 A

BT - B iR TP o 52 BRI AR E P Baoed

0. EH Miptk (Credit 2.1-2.3): £ 2 &t ik (Renewable Energy)
PAATH PR AR ¢ SR A BT B R PFET AP R
Fenk 4 FRERFTADNR e AL 2 RRIAREF AR RREAS R
PR A RRE R AL A B A 5596~ 10260 20964 WA SRR 0+
fjf‘ué’jﬁa%@%%ié PRARRTIEN 0% aeE A o T EE RS Z A
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F3 % - EEWH h s o 2 WS AR 6 E AT g

SRR o g b BAFBRIAR R FI L § A B B A ROV TR D ch B Ren
R F R A £ AR S e 6] @%@ia‘; AT e RS R

b o

6. <&t ipik (Prerequisite 3): "¢ 4 % s i*F g * (CFC Reduction in
HVAC&R Equipment )

Adpfhd BB NGOTE E E R H ST R Rk 0 R HE skl
o Fp ARTEE ALY T AR

BoBER*LFRCP LA HEAT
FREAFARUE > FIRG IARE TG B W FF DL PRI
$

7.8 # 4% (Credit 4): &% & %3 (Ozone Protection)
A e R EHERZ Bo 0 P bt RS TRl § K P R
P T ;J{f%fmi‘;%'?i% HREr iz E}I\'L‘«f" A% B ) 1__/}J e ok
/é\‘

2 3
BIRG> > & A @ AR ® o f’l - dp &% a CFC 2 #F » i1 % HCFC » #7))
N

8. E# itk (Credit 5): wikE #73% % (Measurement & Verification)
PO RETEAP ISR KRETLY X BFREER T Ak

EREXPH RTINS AR K E R RE B T fRF R

(1) M 32 B IH]

(2) Fa2RpFEfE

(3) R85 5 8 T HH-

(4) §ee®™ o koo

(5) ZHE i

(6) 4efz f 2 ket f 7

(7) Fin#R4 2 AR F WA

(8) #hprecx

(9) = HAAPRE R i % 302 W

(10) TRk sz x bl s
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M&V
Option

LEED
Compliant

Option Description

Savings Calculations

A No Focuses on physical assessment Engineering calculations Typically 1-5% of
of equipment changes to ensure using spot or short-term project construction
the installation is to specification. measurements, computer cost, dependent on
Key performance factors such as simulations, andfor number of
lighting wattage and chiller historical data. measurement points.
efficiency are determined by spot
or short-term measurements and
operational factors.
B Yes Savings are determined Engineering calculations Typically 3-10% of
after project completion by using metered data. project construction
short-term or continuous cost, dependent on
measurements taken throughout number and type of
the term of the contract at the systems measured
device or system level. Both and the term of
performance and operations analysis/metering.
factors are monitored.
c Yes After project completion, Analysis of utility Typically 1-10% of
savings are determined at meter {or submeter) data project construction
the "whole- building" or facility using techniques from cost, dependent on
level using cumrent year and simple comparison to number and
historical utility meter (gas or multivariate (hourly or complexity of
electricity) or sub-meter data. monthy) regression parameters in
analysis. analysis.
D Yes Savings are determined Calibrated energy Typically 3-10% of

(FH %

through simulation of facility
components andior the
whole facility.

Renovations, Version 2.1)

9. i%ﬁ'b‘.#ﬁ%% (Credit 6):
kS m?‘frﬂ%ﬁlv’biﬁ”’»
s o B ] ko

= 4

R N
:_1-\ “

;t@w,

25

G- 1

simulation and madeling;
calibrated with hourly or
monthly utility billing
data and/or end-use
metering.

v m B T (Green Power)
MPH>FZ P S BY AT
PREEA AR A BT

project construction
cost, dependent an
number and
complexity of
systems evaluated.

# : Reference Guide, For New Construction & Major

m
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-4 EEWH &2 2 ) LEED %2 8 & 5376 ks 7 3
F3+4 - BEWH % 3ot 2% 2 M ;éz& EIESS AR 2V ey

FpfrR 4 2P R 6 AR R A FRMAL DT R B EPEAY o 12
PET S e AT A ERLE T ELRL R - 5T FR

b4 R RIERS > T A DT R - B TR T o R T AT
4 pRGR o L URF DGR

TOENFRBFL 2P L AEHRAFFPR -

Lid

b

ERE A

,ﬂm

BT g R R 4 E T AR Y

2-2.4 =42 FiHAI* ° (Materials & Resources)
ERHE TR ERES £ B RERLLE T 1 B g LT ®
el AR IR A AT o

1 & 4454 (Prerequisitel): ¥ 8& 4 #g & ¢ w4z (Storage & Collection of
Recyclables)

TR ERY @ F Tl g R ek o LEED Bpe i TR o e &
SRR E qkmwﬁﬁéﬁﬁﬁWﬂﬂwﬂ4ﬁuﬁ%ﬁpWﬁl Lisfrg fd
MRE -B- 2 2WE- 20 BEY AFENHFARRRIY 6 7 gy

LEGEND
© Whits Papsr
@ Cthar Paper
& Mixed Plaslic a
® Aluminum/Class

(F# kR : Documentation for Honda Training Center)

19 Reference Guide, For New Construction & Major Renovations, Version 2.1 ( May 2003 ) p.185
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2. E#/ Atk (Credit 1.1~1.3): 2 A2 f1* (Building Reuse)
AMpth i & p bt 2 AR St AP AT BRSO E
AR R R FIA B AL (1T 2 A LN LR Tk
B~ 957 5 1R BIT 0 WE A R E R TH6 TG e R o T E
Plo A ek o E R FF 10096 G A BRIV 0 BIF A A SR o e
B RIR) L bR RN 10096%F 2 0 £ R RN RS MO
Box iR fom R R RITEE RS 2 At o A R E L B
(B AAE R TEE) FE T A ENS (R

F) PG E R PR A A H BT 00 3 ERE RS L I b

-

v

BN R AR R

shell - roof \ﬂ
/fz' ,
N

interior - ceiling
interior - partitions
interior - floors

structure - columns & beams ———

L . .
N N\
N
shell - walls ; —
1 1 ] rd
¥ WY p
\\ s \:'(\/ :i 4
N > ’-' " | /
structure - foundalion—m&é/ﬂ/

Prepared by Paladina Consulting LLC

(F#L kR : Reference Guide, For New Construction & Major
Renovations, Version 2.1)
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F33 - EEWH fAf 82 2 RS2 A3 006 Ry

. ESE T (Credit 2.1-2.2): ¥ 2 & H + ¥ = (Construction Waste
Management )

SR CERS AN E‘{a“r‘ﬁ% LAY Nl sk B> SAE RN REC At o E
hf jmd o LEED BB AEFa R NP SR OET vt v E op
FEPLP Ry N LY ERP @ P F 2 b o Aok B P g 50% R Pk

| ?Zﬁf—t—/}éﬂﬁ%& dok 3 OB R AR E Y o BIT W
AR it B P A BEREH DT RE L AP R AT S A
ORI REE D PR SIS E Y E RSN o £ LEED &
AFERAI TR FLERARRE T RO ARF R S EREF T E S
HAHLE3 58 F 4 bR RAH TTF BB =g £ R FGBE o
ITRERVADT v RFERPPF KPP PTFRI ST AT LT v e
WA o o ek BAP AL TG AR ARNT A RAF R PR
HRpoorprt 2t B oL EREM DG v S FI e R AR SR L
AP E ARG A Rat - Ly L h iR &R
oA ARATE AP A RO AT R 2w jnE A R

D
=

2447 FRFLSTVEREZRAPF

Land clearing debris Asphalt shingles

Clean dimensional wood Paint

Plywood, OSB, & particle board Window glass

Concrete Camet & carpet pad

Asphaltic concrete Plastic film

Concrete masonry units (CMUSs) Polystyrene

Bricks High density polyethylene (HDPE)
Gysum wallboard Cardboard, paper, & packaging

Rigid foam insulation

(F# %k : Reference Guide, For New Construction & Major
Renovations, Version 2.1)
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4. E#F M4t (Credit 3.1-3.2) FkRL f1* (Resource Reuse)
L/;"Lrilﬂm? /E’l#‘ﬂq* ’{#ﬂik L},%' m?/&’pi}%xf%’(fj‘#i#%m’ﬁ
e L RATME® oo G v B B2 g T RAe B3 > M ATEZ A S
BERR Y A LR ')g:; SR FE R R WABFTRE 1P 0 o do
SRR I et GIE R 596 0 PIT R - A PRE S ok FORE 1Y Sl bl

Tl 10% - RI¥ &R F‘*A‘ﬂ'ﬂﬁ%& EEAFEIFEFA R R G A
BEE A R PE R R Y TR R e I R bl

\

=

AP Y R ek ERPPBTRE ARG BTRE Y

HooAT - B E kLA Ao PETREY m Rl

B BT R A

Provide total construction cost
for 45% default total materials value; OR

Provide total materlals cost (exclude labor, equipment) £ 2,879,744
Product Name Company Name
Brick (salvaged) Salvage Company $ 33,700
Reclaimed Wood Salvage Company $ 130,000
Sub-total salvaged or reused $ 163,700
Salvaged and reused materials as a percentage of total materials cost 5.68%

(F# %k . Reference Guide, For New Construction & Major
Renovations, Version 2.1)

5. E# 4% (Credit 4.1~4.2): w4cE# (Recycled Content)

AT FIRE I Ay R AR o S R B o fis A iy
BB 0o deew oz o A8 A P iw e HRFE S FRE 1Y S Y2
R AR T SRR RN S R S Sl S
4ok @ wjiE i 2NE e b% 0 BIES - & mﬁ&/]ﬁv s drd @ wofTaE o iE
DINEH N 1096 0 RIS A 2l o R ¥ 0 blant B - R
Mo RIFLZFETI N a PRI LI - BEHWGF g Fp
7GR ARG RS AGTREH R b D& Ldes a8 B

EHPRREEF A P E P TRAEIG RN FRE I Ay

v
A R L3 5] v ok Hemt R e L EE SRR ] w e

HULGAe P E o AL G- R E LA Fenm d s
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o # EEWH 22 £ B LEED S22 f £ %= S a7y
F33 - EEWH 3¢t S %2 2 Wi f)ﬂ ENT SR Y iy

Rt RARHRTEPEA PR

Concrete Concrete Company $ 22,500 100.00%  0.00% contractor submittal
Compost Compost Company $ 25,000 100.00%  0.00% common knowledge
Rebar Rebar Manufacturing Co.__ § 86,000 65.00% __ 0.00% letter from factory
Brick (new) Masonry Manufacturing Co. $ 28,500 0.00% _ 15.00% letter from factory
Misc. Melals various $ 179,000 60.00% __ 0.00% manufacturer's inform.
Wheatboard Panels Wheatboard Co. $ 93,090 0.00%  2500% cut sheet

Metal Siding Siding Co. $ 38,000 2500%  000% product brochure
Metal Roofing Roofing Co. $ 35,000 85.00% _ 0.00% produdl brochure
Ceramic Tile Tile Co. $ 11,396 95.00%  0.00% product brochure
Acoustical Tile Celling System Co. $ 11,000 90.00%  000% cut shest

Carpet Carpet Co. $ 50,000 40.00%  000% product brochure
Carpet Pad Carpet Co. 5 3,000 0.00% _100.00% _cut sheet

Toilet Partitions Partition Co. 5 4,000 100.00%  0.00% product brochure

Product Cost Subtotal § 586,486

Total value of post-consumercontent $ 294,776

Total value of post-consumer content as a percentage of a total value of all materials 10.24%
Total value of post-industrial content $ 30,548
Total value of post-industrial content as a percentage of total value of all materials 1.06%

Combined value of post-consumer and half of post-industrial content  § 310,050
Combined value of post-consumer content plus half of post-industrial content
as a percentage of total value of all materials 10.77%

(F# %k . Reference Guide, For New Construction & Major
Renovations, Version 2.1)

» LEED #-f AR 5 v ez Heh— f6 0 & 5 FP R R KR

B e E P o BaERlRIIRG B2 AL A2

6. F# 4 1% (Credit 5.1~5.2) ¢ % # 24 (Regional Materials)

B AR TR 2 R e TR AT P § TR
BREF > Mgtk e EH T AR ¥ Flow S i o BT g e 2
spvlfﬂmugw B %o 2S00 EE P NRSBFIDARG G B oo hER L

ek g ¥ WS HEREH S 20% 00 0 RIS - AR ek AR
R B EHY o G B0% MR A e A PSS A S iR
FROEE S SR S U U el A RES T RIS A cIN RNV EREE S

S P EE R FE S0l

Wi
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AL FREHET FFEA R

Provide total construction cost 6,582,471
for 45% default total materials cost, OR 2962,112
Provide total materials cost {exclude labor, equipment)

Product name Company Product Cost Distance Distance Regional content
between between information source
project & project &
manufacturer extraction site
{in miles) {in miles)

Reclaimed Concrete Concrete Company $ 22,500 9 Letter from manufacturer
Planting Nursery Company  $ 35,066 42 42 Cut sheet

Compost Compost Co. % 25,000 20 40 Cut sheet

Rebar Supply Co. $ 86,000 317 644 Letter from manufacturer
Brick (salvaged) Salvage Co. $ 33,700 39 58 Cut sheet

Brick (new) Masonry Co. $ 28,500 216 229 Letter from manufacturer
Misc. Metal: various $ 58,700 439 ?  Letters from manufacturers
Reclaimed Wood Salvage Co. 5 130,000 54 172 Cut sheet and letter
Millwork Millwork Co. $ 85,590 31 ? Cut sheets

Struct. Insulated Panels SIP Co. % 80,500 500 497 Letter from manufacturer
Wallboard (gypsum) Wallboard Co. $ 60,000 294 566 Product literature
Wallboard (paper facing) Wallboard Co. $ 540 294 269 Letter from manufacturer
Toilet Partitions Partition Co. $ 4,000 3N 427 Letter from manufacturer

Product Cost Subtotal $ 650,096

Total value of regionally manufactured products  § 650,096

Value of regionally manufactured products as a percentage of the value of all materials 21.95%
Total value of regionally extracted products  $ 359,806
Value of regionally extracted materials as a percentage of regionally manufactured products 55.35%

(F#L kR : Reference Guide, For New Construction & Major
Renovations, Version 2.1)

T.EEMERE (Credit 6): &% X F
Materials)
ﬁhﬂpmﬁ%’*‘% BEREAp e EP TTREL S S HAuE b
doig * A E S F A EFTR R R A B A DL E S F P A YR
Rp A st e TR A S A G éﬁ*%@%ﬁ~ﬁﬁﬁ%%~éﬂ
FRAF AR YR 7}€=K}+¥fraﬁn%‘=mf’z}fr$ri LEOLEE o ARERTN &R
e Al duE HE RS R RE K 0% A ﬂ:‘:lﬁ’ B ARty o
— A AL R TE S E L Be 3N o

Z2_Jypehp R4 (Rapidly Renewable

o
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8. F#Hanth (Credit 7): Adgy shh#t " (Certified Wood)

S AR A L R AR R kR B B
Fef £ pet LRI 23 L AFFRDphe PR R SR
Btk g AL BY AR HRDFF R T RT BT AR Y ik LA Sy
SIS o AR T BERNG A TR R A GRS o Y 10
50% SRk E A RIFT LB A AR o 7 AV IR o el
Mgk 2P R RO A A4 S - P EREAMET Fohw F

B o

e

\

&

e
%
x

Ly RBAHET FPEA PR

Provide total construction cost
for 45% default total materials cost; OR
Provide total materials cost (exclude labor, equipment)

Total cost of all wood-based products $
Cost of Wood-based products as percentage of all materials

Forest Stewardship
Council chain-of-
Certified custody certificate
Product Cost Wood % number

Rough carpentry Supply Company $ 85,629 46%  SW-COC-013
Millwork, casework Supply Company 3 160,423 77%  SCS-COC-00067
Miscellaneous various $ 31,557 0% nla

Roof Structure Supply Company $ 175,309 89% SCS-COC-00084
Doors, frames Supply Company 3 141,100 70%  SW-COC-675
Finish campentry — elevator interior  Supply Company $ 5,469 55%  SCS-COC-00067
Furniture Office Furniture Company  § 73,775 1% SCS-COoC-00122
Workstations Office Furniture Company  § 35,764 1% SCS-Coc-00122

Product Cost Subtotal § 709,026

Total value of FSC-certified wood products  § 494,914
Value of FSC-certified wood products as a percentage of the value of all wood-based
building materials 69.80%

(F# %k - Reference Guide, For New Construction & Major
Renovations, Version 2.1)

2-2.5 P EBEF " (Indoor Environmental Quality)
éﬁ’fﬁ’]‘%*ﬁ»%ﬁﬂl-&r"? o

" Forest Stewardship Council : www.fscus.org

12Reference Guide, For New Construction & Major Renovations, Version 2.1 ( May 2003 ) p.239
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. % & #2454 (Prerequisite 1) &Mz p 3§ &F A% (Minimum IAQ
Performance )

AR RZE RS PP F L0 & B & ASHRAE 62-1999
Ventilation for Indoor Air Quality” & <o @ ASHRAE #* i & 2 5 142
Rl b F 2 3 p 3‘;:}7 E T L BATH P F T TR A S B T T R R

el

% 12 4p % (Prerequisite 2): 7 B = # # 4] (Environmental Tobacco
Smoke [ETS] Control)

Atk REAFIP 20 ER P REREP PR F o RERFEF 2
KEPSILF A P R0 230 0 Mg B Pl it @aR s
AT ARRY oL FHHAE T F 2 BRI S PR

= d

s

LR AR S

. E#H M (Credit 1) = § sk & 4+# (Carbon Dioxide [C0:]
Monitoring)

P FEFRREEN AR OEFR R MR E - F PARUR R R E
BB AR N B aatE S § R

4. E# Itk (Credit 2): & b >z (Ventilation Effectiveness)
Hh»ed o S RUERZfARELRA AR o Ik TP RED 2 A

o RFmEALPN T AR R S (Be) R X2E300.9; ﬂ“*

ik %3+ % & ASHRAE 2001 Fundamentals Handbook Chapter32" 2RSS
vk E RS A BT RE R i RIS EFIY TGRS i R 90% 0

ZEET A AL o D b 950t SIER ¢ 5 15T ok p AR o

3 Donald Moffatt, Handbook of Indoor Air Quality Management, 1997

YAmerican Society of Heating, Refrigerating and Air Conditioning Engineers : www.ashrae.org
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+ ;J—é - EEWH S .‘VLId- r- /?lﬁi‘i i ﬁ]&féj ;‘ELL ‘;i l;l] ‘—:J’—xp Pl ﬁ’{,{ﬂ i‘

. E# A t(Credit 3.1-3.2): %6 1 R 5 p 3 § & F 3+ % (Construction IAQ

Management Plan)

w1 E wiﬁw’?”‘%/ AW 1Y NERIGTRY A BIFRIE
Ben =) ;}ﬂﬁ_‘g, |31 P g p ’“%r‘?%‘r 5 %S woRE -{:d-m}!;é_%[—j.g&;
Fohdodk 1 @ PR Y ZTALTFRILAKE O R F R Y PSR Uhig e

WoEPRIEAARRY DR DL AT g ArEw P L T ETARG
AR ORI ERHELLID AR MFEEHF LY PR £ ITHE S

FEESW o ST WA Y g T AP AR ER 0 T
R PER T kB 2 100% R8¢ F et e

AR HEF DD TG T AT AN b iR AT ¢

&

= -

(Il

\\—'

~=ie

. H
= A

|

Pl

-1

6. iE #4245 % (Credit 4.1~4.4) @ Wik dgd ~ 4 P2 4 (Low-Emitting
Materials)

R E LIRSUP SN2 o S E T ﬁ)lﬁ%f% ® i1 VOC et 4
RE L auE B E0Et Mgt B BT L E Mpih kR T F 3

m/»\év’ﬂii}ﬁ% o T4 - LA EEGEFHEY N VOCEHIE P Sk o

Wi

22+ F* RVOCEHAER 7 %61

Product voC Notes
Dodge Regupol Ever-Grip Adhesive 124 g/L This adhesive is VOC Compliant Less than 150
Armstrong Dissipative Tile Adhesive 65 g/l This adhesive is VOC Compliant __ Less than 150
Stratica Ahesive VOC Free [This adhesive is VOC Compliant Less than 150
PermaGrain Timeless Series 3 Adhesive |VOC Free |This Adhesive is VOC Compliant _Less than 150 877-771-6470 Tech Support
3M Instant Adhesive VOC Free |This adhesive is VOC Compliant __ Less than 150
Hysol E-05CL 57.6 g/l This adhesive is VOC Compliant __ Less than 150
Henry 595 Cove Base Adhesive VOC Free |This adhesive is VOC Compliant
Miracle Ceiling tile Adhesive 174.2 g/l [This adhesive is VOC Compliant Less than 250
Henry 630 5 g/l This adhesive is VOC Compliant __ Less than 150
Kwik-Seal lub and Tile Sealer 65 gfl This Sealant is VOC Compliant Less than 250
THC-901 Joint Sealant 115 g/l This Sealant is VOC Compliant Less than 250 216-292-5000 Tech Support Provided this info
[Bostik Chem Caulk 900 Stone 114 g/lL This Sealant is VOC Compliant Less than 250
Resource Grid Set Green Glue 2000 VOC Free [This Adhesive is VOC Free is in Compliance
MM-80 VOC Free  [VOC Compliant 800-223-6680
Sikaflex 15 LM Sealant 49.62 g/ [VOC Compliant 800-933-7452 Tech. Support
F_uco DIAMOND HARD VOC Free_ |VOC Free 4

(F#L %k : Documentation for Honda Training Center)
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7. E#H4pH% (Credit 5): 2P 5 %44 (Indoor Chemical & Pollutant
Source Control )

- BPEL A F RS R MpiRER R Y § P AR 0 S kg
B o g » c AE R ZR TR G ALRF L 2 o oy 2 A0 i R
RAEEEE I RFEIRFEOREF R P B eGPy o %
POEFE AR AL 0 X R T S A 0.5t /minute. TPt F £ 2t oo

8. & 2dp ik (Credit 6.1~6.2): i stfkd4: (Controllability of System)

G ARG A SR RE PR EHA BIVG 0 F L > LEED $eh #
B LA B E RS o K T R R R e ¢ R
AT F o B 5 PR ROTRRBIT

Wi ZRARPFPMERTE

[ perimeter
[] non-perimeter

Room Legend
Executive Office
Office
Conference reom
Crfficer

Office

Conference Room
Conference Room

Open office area

L B o R

Storage

10. Library

(F# %% . Reference Guide, For New Construction & Major
Renovations, Version 2.1)
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- /4 EEWH & % B LEED %22 8 & B3™ ik 5ot 7 3
+3 3% - EEWH * 5 S B2 E RS2 AZ0ERR7TY

fo

a6 1 L RERE HOI F bR BT P AREKER 2 L A
BEE S AR E - B R A ARE20 T E ISR FF - TR

Gt A - BE BN TAZ Lo Ao P EAE R Rl

(\‘

22— ARRREIEE BESIE TP

Perimeter Spaces

(where 75% or more of a room is within the 15-foot offset line)

Perimeter Area Operable Windows ; Lighting Controls
[SF] [Qty] Pass? : [Qty] Pass?
1 2913 1l:l§ Yes i B§ Yes

(FH KR Reference Guide, For New Constructlon & Major
Renovations, Version 2.1)

G 2RISR PN R oM R FAR L ER Y F OEER 0 T A
RRLL P ®R D00 R g LG - BT R FEAIRE - ERR
RIS c TA S L2 - EPM Y RN BERE ST RN -

Aot PARRHEREVEA £

Non-Perimeter Spaces

(where less than 75% of a room is within the 15-foot offset line)

Non-Perimeter : Airflow : Temperature : Lighting
Area : Occupants : Controls : Controls : Controls

[SF] i [Qty] Pass?i [Qty] Pass?: [Qty] Pass?

1,020 : 3: 3;: Yesi 3; Yes! 6: Yes

(F#L kR : Reference Guide, For New Construction & Major
Renovations, Version 2.1)

9. F# 4tk (Credit 7.1-7.2) : &g # %8 (Thermal Comfort)
FARETIHEP 2RARE DL RO S PRI R 2 p AT S BE R

AL o WA WU b A Z R 8 £5% & ASHRAE Standard 55-1992,

Addenda 1995 &> 5 23t p R b a2 A > PIFI* 5 22b@ iR R 0 FEIRE
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Bg i 90% iR B e RINE LR B R o
BRT2RE RREAARNERRELRE ARy F7 LS B

HNRRRE 0 TPV A R R BB T AR R 0T o

ek
=

10. £ # 4 dp 4% (Credit 8.1~8.2): & % 2 ALTF (Daylight & Views)

gt Jﬁmp’%i‘v‘a'f’*u£’*ﬁ*m%milﬁﬁ AR S ]l A RTR
AU P o TR 0 ApERR RER TR ’2; & IR G 5% b
FREEFT EF 200 hd kI ok E 0 TR G EAER R hPEE B o

B F ¥ BRI R

north facing skylight

exterior shading device

N interior light shelf .
\\ - light fixture with sensors
\ & dimming controls .
So N
-~
\
\‘\\z\
daylight X
glazing A ), &
vision |60" | .
glazing |[max ||, ~ ‘ —
to— || S |
Sq" qﬁf}_ﬂ—tﬁj_i_{_‘/&%ifé :: ] -,}—‘h _-—\_\_\_‘x__
ek AR, it & = S N

e s —_— — 'T:_h\ﬁ]:
R | 7 AN 4 LA NS S o

(F# %k : Reference Guide, For New Construction & Major
Renovations, Version 2.1)

KIRT o A BB AR AR T gF - hdm e R F
A CREE RTZHE AR RTIEEY > F R gucF )i}“ﬁ M2F 5 o H=t s
BROjEE R ERFHTEF > LowE fo- mimalsy m%‘zf,iﬁmﬁ @ #E byl
B R o B BRI F B E P AT K PR & AR Sk



o EEWH 22 £ ® LEED %22 f > %35 L s 87 7

Fard- BEWH 4 s 5 5 M A% 0350 U= §
Aot BT R - B kT A xlllg ORI G ff 0 BT
WREF E X" s F B F R bloh s L2 WL -3 L A3 KT D
T & -;‘*; ] o
- - W) -> __L L5 - A2,
-1z F R FIFETEN
A 820 120 vision 0.1 0.9 04 [1X:] 26% 3.3% 820 2
40 daylight 0.1 0.7 07 14 0.7% 3
B 410 75 vision 0.1 0.9 04 0.8 33% 4.1% 410 2
25 daylight 0.1 07 07 1.4 0.9% 3
c 120 36 vigion 0.1 04 04 0.8 24% 2.4% 120 2
D a5 25 vision 0.1 04 04 08 214% 21% a5 2
E 410 75 vision 0.1 09 04 0.8 33% 41% 410 2
25  daylight 0.1 07 07 1.4 0.9% 3
F B20 75 vision 0.1 09 04 0.8 16% 21% B20 2
25 daylight 0.1 07 07 1.4 0.4% 3
G GO0 36 vision 0.1 04 04 08 05% 05% 0 2
120 36 vision 0.1 04 04 0.8 24% 24% 120 -]
I a5 32 vision 0.1 04 04 0.8 27% 27% as 3]
J a5 32 vision 0.1 04 04 0.8 27% 27% as 1
K 410 36  sawtooth 033 04 04 1.0 208% 2.9% 410 4
TOTAL 3,730 3,395
Percentage of Daylit Area 85%
(F# %k : Reference Guide, For New Construction & Major
Renovations, Version 2.1)

Apik 8.2 PIEGTR A F PRI R IR - RRT F N 0% T F
ORI L AT EE RV e SRER T AT v
W7 ok g R o LRI LG e P T S WP
oI TR R AWENEAEFIRT IR EAZ I E Mg 8 (0
Bt - ) @i PEURAR TS AR 90200 T 6 ff39ARIF L
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Wt - RELEHTEA

Prepared by Palading Consulting LLC

(F#L kR : Reference Guide, For New Construction & Major
Renovations, Version 2.1)

2-2.6 Hw g]#r% 3+ " (Innovation & Design Process)

FIFTR P 55 D Baptho'p 1 Bl - AR R EL B RIGY 10
Prip— A48 LEED ¥ @ eh % £33 4 B (Accredited Professional ) > # &
wow B RIS E G Ly R R A E D N AR B poe o ¥
SR F AR o o T MAERA P 0 F o AT G B Rt GIRRAAE D 6 DR
e R AR LA R PBRARE T R PR 2 TUEAF LR RTALRE
o R REF MR B SEREPT 60 TF @ HEA %D

‘-\w

15 Reference Guide, For New Construction & Major Renovations, Version 2.1 ( May 2003) p.311

39



54 BEWH £ % B LEED %22 A A 536 kBt 7 §
F3E - EEWH F 54 582 2 e AR 620 BT T

B+ =

=

(FH KR : AP TP a0V I H2P)
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$-F% FRLEED %2 AR &

¥z & ZWLEED H » gt
PhohF H - Fr T LEED %40 ATEE AL 4 R SRS Y EF
2 (EB) 2R FF IR AN (CD) Ak S LB SR aseiiza
FRPREAT AT A TSR W Lk R aE A S
FREHNMT R FORFE FBEEECHNATDFEG R FP AT R

C HFHT A TR N ez anEg r- E AR

2-3.1 %3 2APFFFE" (Existing Buildings Operation)

F LEED-NC #f& #$%x 3+ 1@ &35 & & > LEED-EB » £L§%?%¢ ik §
Fova2Ar i 21 LEED =& A3 R RAE 1
FRBERF O FIFESLIAFERERATHES e L2 P AR *E2E TR
" .

L’wmﬂB1£¥é%@ﬁ%mﬁmﬁg’uam%ﬁ@m%g’w%:

BEPFEIEFTRE FELR T RE S o LEED-EB &4 % + + 32 4v LEED-NC
- e G AH M A g2 (Sustainable Sites) ~ kK F iR A * s F (Water
Efficiency ) ~ i A& ~ § % 8 (Energy & Atmosphere) ~ 2= 2 F iR {| *
(Materials & Resources)~ % p &3 & & (Indoor Environmental Quality)
fod i £33k 3 (Innovation Design) = * dpih# » 2 8.5 - 3k chp 3
WF B o AR RINA > e r T2 AP R TE IR aRTR S EHINA 0 F L ARG
duE R TIA B jaEH L A b R o~ SR PR ST B4 x0T

ERZFSPOESETPAIE B RRREF L DR E
LEED-EB 344 5 85 & » & dp ik P 4od = L w #7577 o

16 Green Building Rating System, For Existing Buildings Upgrades, Operations and Maintenance, Version 2

( October 2004 )
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-+ LEED-EB & 465 B L4

AAEE B EF (Sustainable Sites )
+ Rl VR [ER 6] (Erosion & Sedimentation

CREEEL oo ’
/“‘E[‘]‘fffﬁ% 2 H 5P (Age of Building ) 0
_ ARELPIEH R Rl 5E 9 ﬁﬁﬁiﬁn’;é?
s 1 . . . 2
( Plan for Green Site and Building Exterior Management )
FEFP S ST R d e A
) e i 1
( High Development Density Building and Area )
b SR B g
ik 3.1 e A | 1
( Alternative Transportation: Public Transportation Access )
Qﬂéﬁ"ﬁﬁ— FLEH e R e Rrd 2
T‘F'[%! 3.2 ( Alternative Transportation: Bicycles Storages & Changing 1
Rooms )
SR — A
i 3.3 AR A 1
( Alternative Transportation: Alternative Fuel Vehicles )
W ap e —H e R EET (=
ke 34 L | .
( Alternative Transportation: Carpooling & Telecommuting )
[l (SRSEFRL BT e (RS TR (R UE | P B 2]
fF“ 4 FLEp SHYTRERUE ] )

( Reduced Site Disturbance: Protect or Restore Open Space )

3 [ EF ) — = (3T & PR <&l
TF[%J 5 2

( Stormwater Management: Rate and Quantity Reduction )

(A1 B T2 B )

1P 6.1 . 1
( Heat Island Reduction: Non-Roof )
— 3 fiﬁﬂﬂj?‘fﬁﬁi“ﬁ%f%”ﬁﬁﬁ %] |
= 0.
i ( Heat Island Reduction: Roof)
[ [
k1 f 1

( Light Pollution Reduction )

ERF|E ¥ (Water Efficiency )

N & {(RH ] A F5
Rt - ; 0
( Minimum Water Efficiency )
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PH7 E‘[‘jf[ﬂﬁfﬁ{ﬁ:

/“\E[‘]‘%?ﬁf? 2 0
(Discharge Water Compliance )
AR 7o J@ﬁ%ﬁ—@ pE
i 1 7 f 2
( Water Efficient Landscaprng. Reduce Water Use )
NEk e SEE A0
1Pl 2 1
(Innovative Wastewater Technologies )
[l (AR < £
TF[’F? 3 . 2
( Water Use Reduction )

FedprEe e B (Energy & Atmosphere )
E[JT‘—»" i‘{ﬁ#}J%‘—f E_TF‘PK

'U*EJI‘I‘EE?F[@ 1 0
( Existing Burldmg Comrrussromng )
\ o (AR ARl e
SR 2 ol 0
( Minimum Energy Performance )
AR et
SRR 3 S 0
( Ozone Protection )
H TP
it 1 A B 10
( Optimize Energy Performance )
B FEL B E 2 mEYRR ]
P ELF'EL H. = TR .
( On-Site and Off-Site Renewable Energy )
] PR [
fpis 3.1 o . . . 1
( Building Operation and Maintenance: Staff Education )
H SFP o (B — B S A
T‘F'[%J 3.2 ( Building Operation and Maintenance: Building Systems 1
Maintenance )
HETP e — ST R R
fﬁff% 3.3 ( Building Operation and Maintenance: Building Systems 1
Monitoring )
3 N R s e 2 ]
TM%? 4 . 1

( Additional Ozone Protection )

i FHE Ak
sy ETEFEN—RAR 3

( Performance Measurement: Enhanced Metering )
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HSEPI A — SRR B

(Performance Measurement: Emission Reduction Reporting )

1R 5.4

§ S T A ST )
?F[T? 6 1

( Documenting Sustainable Building Cost Impacts )

BT ¥RFAR] (Materials & Resources )
TR & R T S Bt S R

SRR 11 (Source Reduction and Waste Management: Waste Stream 0
Audit)

VR Bl B PR ah — I RO R pifpil
RIS 1.2 ( Source Reduction and Waste Management: Storage & 0

Collection of Recyclables )

2 PR RIBRG I — P (S 3T 1 po e

‘U%l‘l‘ff?ﬁ@ 2 ( Source Reduction and Waste Management: Reduced 0
Mercury in Light Bulbs )
;ﬁfﬁ s PR AT R PR

! ( Construction, Demolition and Renovation ~Waste 2
Management )

2 HSTPIE A AT 5

( Optimize Use of Alternative Materials )

SRR T [T 3 T2 5 PR %

f7ie 3 - )
( Optimize Use of IAQ Compliant Products )

3 AT il A

fpfs 4 ™ e . 3
( Sustainable Cleaning Products and Materials )

3 TN EHESTRRE

PR S F _ d 3
( Occupant Recycling )
1 e 2 DR VBB — K (4 T RO

?F[’F? 6 ( Additional Source Reduction and Waste Management: 1

Reduced Mercury in Light Bulbs )

%7 PRUFLHLET (Indoor Environmental Quality )

NE IR E TS
MEA[?}‘F}@ 1 /][ K I FEE, T | 0
( Outside Air Introduction and Exhaust Systems )
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¥- % FWLEED 2 A

= X

X

FRT R

/“\E"lﬁkfﬁ%’ 2 _ 0
( Environmental Tobacco Smoke [ETS]) Control )
T AL ATAOFL s B
AR 3 A 0
( Asbestos Removal or Encapsulation )
LRI R AR
Au\{;['[ét;rﬁ@ 4 A | | .g 0
( Polychlorinated Biphenyl [PCB)] Removal)
It e = BRI
frike FRERRER 1
(Outside Air Delivery Monitoring )
ULACEE 2
i 2 i !
(Increased Ventilation )
BN E R e = =
e 3 T et |
( Construction IAQ Management Plan )
ABEEN: W72 gﬁ*ﬁlw—%ﬁiﬁﬁé‘?f@@ﬁkﬁﬁy’ﬁ??ﬁ
ﬁg’ﬂf? 4.1 ( Documenting Productivity Impacts: Absenteeism and Health 1
Care Cost Impacts )
RS ﬁ:*}i?ﬁ?ﬁﬁ[%&%—iﬂ EEN:RE5%
ﬁg’ﬂf? 4.2 ( Documenting Productivity Impacts: Other Productivity 1
Impacts )
ESMIE g\ﬁmﬂﬁ‘ﬂ T AR (R S R 55 ) 1]
Tﬁ@ 5.1 ( Indoor Chemical Pollutant Control: Non-Cleaning 1
System-Reduce Particulates in Air Distribution )
ESMIE #“Wﬁﬁ’ﬂ TRV AR Fﬁgthﬁ“*a‘
Tﬁ@ 5.2 (Indoor Chemical Pollutant Control: Non-Cleaning-Isolation 1
of High-Volume Copying/Print Rooms/Fax Stations )
R — ]
i 6.1 ” ”% o |
( Controllability of Systems: Lighting )
TR [ — R p] e
fife 6.2 ™ } ﬂ N |
( Controllability of Systems: Temperature & Ventilation )
SRR — N o A
7 7.1 Ui |
( Thermal Comfort: Compliance )
?ﬁff? 7.2 A CRUHL— o ] 1
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( Thermal Comfort; Permanent Monitoring System )

B A R — A

?FVF%J 8.1&8.2 2
( Daylight and Views: Daylight )
=] E;EJEE'»—%T [ﬁ;ﬁJEﬁt
it 8.3 & 8.4 fl H 2
( Daylight and Views: Views )
3 BT S RS S
TFVFQ 9 f FF # 1

( Contemporary IAQ Practice )

£942 10,1 AR |
"= .
j ( Green Cleaning: Entryway System )

IR TR S A

?FVFQ 10.2 . . o 1
( Green Cleaning: Isolation of Janitorial Closets )
R — (SRR Py

TF[’FQ 10.3 ( Green Cleaning: Low Environmental Impact Cleaning 1

Policy )

AR T — fiﬁiﬁ@@ﬁ? G E@‘F’ ﬁ?
T‘F'[%J 10.4 & 10.5 ( Green Cleaning: Low Environmental Impact Pest 2

Management Policy )

R — (SR AT

T‘F'[%! 10.6 ( Green Cleaning: Low Environmental Impact Cleaning 1
Equipment Policy )

F P1g#E=E5Et (Innovation Design ) 573

3 7‘[;175’:3'5?3?1[ N ﬁéf‘e@ﬂ@f{l;@%‘g@g#ﬁ@ﬁj%r%ﬁ

;FF 1 (Innovation in Upgrades, Operations and Maintenance ) !

o LEED J 2 * ) 1

( LEED Accredited Professional )

(F#L kR : Green Building Rating System, For Existing Buildings
Upgrades, Operations and Maintenance, \ersion 2 )
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%-% FALED %2 AR 2

2-3.2 FE2HAETM 2R " (Commercial Interiors Projects)

ARG LA AL LEED-CL > fot i f3% 5+ AT oM 4 A 5 =
3 fR3Ee 7 8 4 LEED-CI ehi & B 5 2 4M$HE b p 285 nAE 2 it 735
G FIR G ANA A L £ KT S A A RA ST MRS Ak

2P RSP anER o LEED-CI 34 5 57 & » L 3piksf P dodk = - 1 #7577 o

# - +37 LEED-CI £45#%3 P L HF

AR EEEIEF (Sustainable Sites )
SRFIL

fiii 1 | | 3
(Site Selection )
B3 9E 8 Kok gk S €

Jrie 2 F | | N !
( Development Density and Community Connectivity )

RS i e

fiii 3.1 ! | | | I
( Alternative Transportation: Public Transportation Access )

3 o SppsEE— S L A R 2

7 3.2 ! - | |
( Alternative Transportation: Bicycles Storages & Changing Rooms )

i ] e

fp@ 3.3 I J 1

( Alternative Transportation: Parking Availability )

W] ¥ (Water Efficiency )

3 [t (AR E AR — [ % 209
TF[@ 1.1 . . 1
( Water Use Reduction: 20% Reduction )

3 [ [AAG B —[5F [ 30%
L) _ . 1
( Water Use Reduction; 30% Reduction )

17 Green Building Rating System, For Commercial Interiors, Version 2 ( November 2004 )
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Fedp= A B U# (Energy & Atmosphere )
?fﬁ% A T?fﬁulfj =

MRS 1 o 0
( Fundamental Commissioning )
\ o [ R AL v
S 2 L 0
( Minimum Energy Performance )
e TP R R P
AL P H 0
( CFC Reduction in HVAC&R Equipment )
F 11 Rl iR 3
j ( Optimize Energy Performance: Lighting Power )
H TP R B — P
e 12 SRR 1
( Optimize Energy Performance: Lighting Controls )
fre 13 SR — R )
( Optimize Energy Performance: HVAC )
?'F’W? 1.4 # %?dﬁﬁ%ﬁ:7ﬁ " ﬁ rE[F%ﬁPJ 2
( Optimize Energy Performance: Equipment and Appliance )
FR pieE P =
fif 2 F 1
( Enhanced Commissioning )
FeVRIE | ~ g VR BRI =
TE (RGNS at )
(Energy Use, Measurement & Payment Accountability )
) i
TFVFQ 4 ! 1

( Green Power )

FFEWRFP] (Materials & Resources )

I P55 BEE F[ i[RI
T 0
( Storage and Collection of Recyclables )

2 R — R
i L1 1

( Tenant Space, Long-Term Commitment )

BACH SR FI P — 1 47 R B LT 40% 1)
fﬁ% 1.2 ( Building Reuse, Maintain 40% of Interior Non-Structural 1

Components )

B IR | — 0 T ISR A 60961 -

( Building Reuse, Maintain 60% of Interior Non-Structural

it 13
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Components )
by, TOPRAPE— R S0%T) -
"= 4.
j ( Construction Waste Management, Divert 50% From Landfill )
ST 9 Y A SR dE L[S o/ T
. L B P — e [ 75960
TFVF? 2.2 F

( Construction Waste Management, Divert 75% From Landfill )

THEE P —5%
7% 3.1 REIZI ’ 1

(Resource Reuse, 5% )

eRE]FIH]—10%
1R 3.2 1
(Resource Reuse, 10% )

PYEEFE | — 309 Y (% [ FTIEEA
i 3.3 . ot et 1

(Resource Reuse, 30% Furniture and Furnishings )

I [ AT R0 1 —10% .
"= .
j (Recycled Content, 10% )

g, 0% |
fit= = (Recycled Content, 20% )

Hi s P | —2096 P 1295055

1P 5.1 . . .
(Regional Materials, 20% Manufactured Regionally )

7 1096} 4% AR
T‘F'[%J 5.2 ( Regional Materials, 10% Extracted and Manufactured 1
Regionally )

I SGRE 7 R R
ek 6 | A 1
(Rapidly Renewable Materials )

] AT H
s T T N 1
( Certified Wood )

P BUAALET (Indoor Environmental Quality )
3R 2 S0 LY

‘U‘{zl'l‘??ﬁ%ﬁ 1 o 0
( Minimum TAQ Performance )
E R 2
ittt 1 0
( Environmental Tobacco Smoke [ETS] Control )
It % ﬁﬁﬁ?”%ffﬁf |

P 1 o L
(Outside Air Delivery Monitoring )
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T
(Increased Ventilation )
_ LR IE S NESR LA i T G L
TF[@ > ( Construction TAQ Management Plan, During Construction )
k32 57 I%’[‘J?’i‘pﬁﬁ@%%? — M EREE]
( Construction IAQ Management Plan, Before Occupancy )
3 BOUT (RESER L IFL E'J*ﬁ%zWJﬂ'ﬁ‘f?WJ
ﬁﬂ% +l ( Low-Emitting Materials, Adhesives and Sealants )
ff 42 I’Si@ﬁ@“l‘?#ﬁfﬁl E'J—.iﬁ“i?ﬁ'i—ﬁ@[ |
( Low-Emitting Materials, Paints and Coatings )
BSUT, e IS e ST i
fﬁ% A ( Low-Emitting Materials, Carpet Systems )
BEUT HaEd = KU R fﬂf %['%T’?Tgiﬁ?ﬁJ
ﬁg’ﬂf%’ 4.4 ( Low-Emitting Materials, Composite Wood and Laminate
Adhesives )
3 BEUT HaEd = KU Bt S S
TF[@ 4 ( Low-Emitting Materials, Systems Furniture and Seating )
T
(Indoor Chemical and Pollutant Source Control )
s 6.1 AR I
( Controllability of Systems: Lighting )
3 e P [ — L, AR
;FF 1 6.2 ( Controllability of Systems: Temperature & Ventilation )
( Thermal Comfort: Compliance )
;FF 12 ( Thermal Comfort: Monitoring )
g 8.1 FI A 5964 TIFHE )
( Daylight and Views: Daylight 75% of Spaces )
k82 %[%’ 73"@@‘—90%?{[“24‘&?%[%%HE'J

( Daylight and Views: Daylight 90% of Spaces )
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%-% FALED %2 AR 2

Z{K WA 0006 ) 4 A EIH

s 8.3 1
( Daylight and Views: Views for 90% of Seated Spaces )
F Pr4FEFE (Innovation Design ) 573
_ =Rt
PR 1 i . ' 4
(Innovation in Design )
) LEED B3 5 * £
TFVFQ 2 JJ i . 1
(LEED Accredited Professional )
(F# %k : Green Building Rating System, For Commercial
Interiors, Version 2)
2-3.3 @z " (Homes)
LEED-NC 2 &G % 2 A7 chp F2Z2 ALY > LEZMPAREE | &4
T (e U FEZT ) I3 - BEPNGH AT A E TR G F

FEFGF-BLHEMA G AT > &2 LEED-Homes 4v 1 3™ o B2 2R p %
LEED-Homes # A2 ;4 F 7> L A A ZMSZ AR E N > bt o o2 HER
ME o BERD NHE At SR RERAS B AT L R g A
B FIP 3 R B ERE R B AR 22 L A Ao Ui e
LEED-Homes #-#i5 chph 7 4 5 N *dpdh# » B ¢ 2 i {ow i = B =
BNk AR AY AR E 2 (Sustainable Sites) ~ it RE < F E B
(Energy & Atmosphere) ~ -k Fim{|* »x5 (Water Efficiency) ~ &+ & F ik
f1* (Materials & Resources)~ % p %3 & F (Indoor Environmental Quality)
fegl#73% 3+ (Innovation & Design Process) i {73%f ; ¥ *H &4 2 cnfdsk
Za R i LEED = jgégﬁjg;}ﬂﬁli; BNV e s L ey [ ERREIS
3 %4 LEED # & e, 3% - LEED-Homes chdp %38 P 4p4e— % 5 100 & » 7 #2584

WP LA™ 22 L2 T o

'8 Green Building Rating System, For Homes, Version 1.4, Checklist
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# -+ LEED-H & 4q%38 P &4

AR EEEIEF (Sustainable Sites )
fﬁﬁ%? L1 RUPREE R AR '?{E;f%'[i”"ﬁé‘l'i’iﬁﬁlﬂﬁgj =
(gl (Site Selection: Plant Preservation Plan and Minimize Disturbed Area 0

%) Site; If Site > 1/3 Acre)

iR 12 SRR S R

(Hpl (Site Selection: Design and Install Erosion Controls, During 0
%) Construction )
R 21 PUIREIB R4 %J%EF%;%
(“Fl  (Landscape Restoration: Basic Landscaping Design ) 0
%)
_ AR T B
?FIT%? 2.2 F i @‘Q . 1
( Landscape Restoration: Soil Amendment )
pger 0 3 IR P TR R — R O R IR S R .
"= 4.
[ ( Landscape Restoration: Design and Install Landscape-Turf)
RN G Ll s L
1= 4.
j ( Landscape Restoration: Design and Install Landscape-Plants & Trees )
o IR
TFIT%? 3.1 R 1

( Shading of Exterior Hardscapes )
iptR 4.l i FhE—PaE R T SR 29 35%
(el ( Storm Water Control: Impervious Area Not to Exceed 35% of Lot, If 0
%) Lot=5000SF )
[ F 2 — R 5 A
?‘Fﬁ? 42 (Storm Water Control: Use Permeable Paving Materials, At Least 60% 2

of Driveway, Patio, and Walkway )
[P EF _l:%"_‘nf i“”ﬁ%“éﬁ’ﬁk (72 X% f@*@l@ﬁjﬂﬁ%ﬁ
fﬁ@ 43  (Storm Water Control: Design and Install Permanent Erosion Controls, 2

Select from List)
HEE i = B TR NI R
( Poison: Minimize Use of Poisons, Select from List [0.5 Pts Each))

1pt 5.1

T & % i €49% (Location and Linkages )
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i 1

5 ' —LEED #By7 k15 r%?ﬁ
( Location: LEED Neighborhood Design )

10

frik 2

ﬁlfﬁ—ﬁ’s{ r,%ﬁ%ﬁl%ﬁ%m ﬁiﬁéﬁﬁgﬁh 14 =%
( Site: Appropriate Site Selection: Avoid Environmentally Sensetive

Sites and Farmland )

2

frike 3

Ec e Tk Ml MIRES Lot s os Rl
(Infrastructure: Select Site That is Already Served by or Adjacent to

Existing Infrastructure )

frif 4.1

i W T P R S
( Transportation Access: Proximity to Basic Community Resources

or Public Transportation )

frife 42

R TRE S s A S B A S it
( Transportation Access: Proximity to Extensive Community

Resources or Public Transportation )

fiif 4.3

E R

( Transportation Access: Proximity to Green Spaces )

1pt 5.1

S8 FITRFIEE— 4 S5 S0 (% =7 HI5 P
( Compact Development: Efficient Land Use; Average Housing

Density =7 Units/Acre )

ipis 5.2

S8 FITRFISE—F S5EEHF o S0 (2 7% 210 I 73
( Compact Development: Efficient Land Use; Average Housing

Density = 10 Units/Acre )

frife 53

S8 FITRFISE— 4 S5EEPF R S0 (2 % 220 HI 73
( Compact Development: Efficient Land Use; Average Housing

Density = 20 Units/Acre )

Y

ipis 5.4

S8 FITRFISE— ¢ SSREPRF R S0 (2 % 240 HI 73
( Compact Development: Efficient Land Use; Average Housing

Density =40 Units/Acre )

FOVFIE A 36 BUf (Energy & Atmosphere )

ipt L1
( /u\E[

IS A0 B2 E] ENERGY STAR ARYE[10it fil

( Performance Bundles: Meet ENERGY STAR for Homes,=HERS 86,
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%) Third Party Tested )
PERRIER= A SH— 0" |85 ENERGY STAR BV i
?‘F'[?F%? 1.2 (Performance Bundles: Exceeds ENERGY STAR for Homes,2 Points 16
Per HERS Point >HERS 86 )
?ﬁ%’ 2.1 R IREVE S ﬁﬂﬁ%ﬂi&% ( Envelop: Insulation Inspection;
(“E!  Pre-Drywall Inspection, At Least HERS Grade 2) 0
%)
St e bR
?‘F'[?F%? 2.2 (Envelop: Insulation Inspection; Pre-Drywall Inspection, At Least 1
HERS Grade 1) R
Bl RS ) - P
fF'[?E%' 2.3 (Envelop: Insulation Inspection; Above Code Insulation, At Least 1
+R5 Continuous to Exterior Walls )
il 31 bR TE =035ACH
(R (Envelop: Air Leakage, = 0.35 ACH, Third Party Tested ) 0
%)
32 9 5 IE =0.25ACH | 1
(Envelop: Air Leakage,= 0.25 ACH, Third Party Tested ) F9
k33 N —%H Iff =0.15ACH | ,
(Envelop: Air Leakage,=< 0.15 ACH, Third Party Tested )
fﬁ[@ 4.1 Jhd— fi,”* I [—J F i ENERGY STAR ﬂ“—Tfi’”* T
(R ( Envelope: Windows; Meets ENERGY STAR for Windows ) 0
%)
I i— 1 18 ENERGY STAR S 1417 = 10%
fF'[?E%' 42 (Envelope: Windows; Exceeds ENERGY STAR for Windows by |
=10%) .
It %7@{ o :%J ;Lli} ENERGY STAR ?—Tfiff ETHI T = 20% P
fﬁ%’ 4.3 (Envelope: Windows; Exceeds ENERGY STAR for Windows by 2
=10%)
Fs 5.1l Al — ARG T AR50 B =5.0CFM25/100SF
(R ( Comfort Systems: Duct Leakage, =5.0 CFM25/100SF to Outside )
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%)
5 AR — TR SR TR B <
3 3.0CFM25/100SF
?F[%‘ 5.2 1
( Comfort Systems: Duct Leakage, =3.0 CFM25/100SF to
Outside )

7l A — R o e 2R U R N
&I = 1.0CFM25/100SF

fi# 5.3 o 2
( Comfort Systems: Duct Leakage, All Ducts in Conditioned Space

= 5.0 CEM25/100SF to Outside )

#F'[?F%? 6.1 ﬁjﬁ—??ﬁ%ﬁjﬂ—%?ﬁf?ﬁﬁj%?ﬂ ENERGY STAR H #fgits
(R ( Comfort Systems: Meets ENERGY STAR for HVAC, w/ Manual J) 0
%)

o aﬁiﬁfﬂ P 5‘%‘%]}‘? ?F’IH ENERGY STAR *#itifid v =

T’F'[?F% 6.2 10% ( Comfort Systems: Exceeds ENERGY STAR for HVAC by 1
=10%) "
i
ﬁvﬁ £ aﬁiﬁfﬂ S 5%‘%])‘? ?F’IH ENERGY STAR # gt = f
T’F'[?F% 6.3  20% (Comfort Systems: Exceeds ENERGY STAR for HVAC by 3
=20%)
Fe 7.1 AT B RAR T 3
j ( Water Heating: Improved Hot Water Distribution System )
e S P
72 T TR IR 3
( Water Heating: Improved Water Heating Equipment )
P — 5% B |l e g S A R
i 8.1 ¥ i - ﬁ i 1
(Lighting: Energy Efficient Fixtures and Controls ) "
R . f
HPF—=2F% ENERGY STAR S5Fi#E FER R A dier
fﬁ%’ 8.2 E% o E% Sﬁ . 3
(Lighting: ENERGY STAR Advanced Lighting Package )
e e AT e
o O HPEATEEE |
i ( Appliances: Energy Efficient Appliances ) .
. . . fl
I/ =f 21 Hil =0y A~ A%
T‘F'[@ 0. F F —ENERGY STAR #= = fl N ﬁfEl, Ve AES ;
(Appliances: ENERGY STAR Horizontal Axis Clothes Washer )
?ﬁ?{@ 101 FlFgalp—F 2 éﬁ%‘f??ﬁ 5
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(Renewables: Renewable Electricity Generation System )

FLH A 14447 12 HORC Fonfyi

i 111 .
(Ozone: Use Only Non-HCFC Refrigerants )

ERIF|E [¥53 (Water Efficiency )
SN e N RN R SRR
?‘F'ﬁ%? 1.1 (Outdoor Use: Water Re-Use; Rainwater Harvesting and Greywater 2
Use)

il 5 — i B B A

ipis 2.1 .y . L .
(Irrigation System; Certified Landscape/ Irrigation Design & Install )

el —Fw’a‘{—r?ifl FWFJ @Bﬁﬁ@?ﬁﬂ'%%
?‘Fﬁ? 2.2 (Trrigation System; Certified Landscape/ Irrigation Design & Install 3
with ET Controls )

F AR R R T S
fﬁ@ 3.1  (Indoor Use: Low Flow Fixtures; All Toilets= 1Pt., All Showers = 3
1Pt., All Faucets= 1Pt. )

E SR 51U R N F -V e
fﬁ? 3.2 (Indoor Use: Very Low Flow Fixtures; All Toilets= 1Pt., All Showers 3
= 1Pt., All Faucets= 1Pt.)

FFEWRFP] (Materials & Resources )

ﬁ@ﬂ?-?ﬁﬂ | pUE TR .10
it 1 (Efficiency: Smaller Home, Design Home Smaller than National to
Average ) 10
A AR | —F%?ri“'f%? B S AR Y P A
?ﬁ@ 2 ( Materials Efficient Framing: Design and Install Using Advanced 2

Framing Techniques )

Fh By — F{"%Q

1pis 3 . 5
( Local Sources: Locally Produced Materials )
ipis A1 i i X EFHE (G ﬁﬁ'])
(SRl ( Durability: Durability Plan, Pre-Construction ) 0
%)
1pfs 4.2 i} X% — i EF D (97 fi’i%lzr‘%ﬁ?ﬂﬁlﬁ‘l ) 3
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( Durability: Durability Plan, Third Party Design Review )
it Xk — i X EFEE (7= 2 "‘lu’i%f?r%ﬁﬁﬁﬁaﬁ)
fm@ 43  (Durability: Durability Plan, Third Party Inspection, to Confirm 2

Insulation of Plan )

?ﬁﬁ? 5.1 E[%IL AU ff# FSC JFW{?F}’@#

(Hpl (Improved Products: FSC Certified Hardwoods ) 0
%)
3 Rl A il — SRR A g

TFI@ 5.2 ﬁ ?ﬁ ﬁ 4

(Improved Products: Environmentally Preferable Products )

fm@ 6.1 R PIEEE s 2R 2.0 B/ U NP R Y
(*fl (Waste Management: Max 2.0Lbs/Square Foot to Landfill ) 0
%)
_ TR PR R R PR 2.0 B/ N

?FVFQ 6.2 3 /F—A}t 2

( Waste Management: = 2.0Lbs/Square Foot to Landfill )

%7 PRUFLALET (Indoor Environmental Quality )
[ = #H— R {1 ENERGY STAR 355" | 2 5 fru 1 i
( Performance: Meets ENERGY STAR w/ Indoor Air Package )

frif |

) e 'J[:ﬁﬂ?“«}i'é}zpp [fgt REZL _Tﬁgﬁ?;;vﬁ Ers ﬁw@g#ﬁ[
TR e g
- & ﬁnf\::,“‘

( . FZ)I =3 I K| A 0
. ( Combustion Venting: Space Heating and DHW Equip., w/

B Direct/Power-Vented Exhaust and CO Monitors )
20 ARSI PR — BT PR 5 R

( * I (Combustion Venting: Fireplaces, w/ Outside Air Supply and Closed 0
%) Combustion )

Pl 1

T‘F'[%! 3 ( Control: Humidity Control System; Assess Need and Install Central 2
System )
Al SR FAK—E E] ASHRAE il

(. JI (Outside Air Ventilation System: Meets Requirements of ASHRAE 0
%) Std 62.2)

R 42 9SG R RA | Z B R 2
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(Outside Air Ventilation System: Dedicated Outdoor Air System w/

Heat Recovery )

PRSI e e ) S i ]
ﬁg’ﬂf%’ 4.3 (Outside Air Ventilation System: Test Outdoor Air Flow Rate in

Home )

fil s REEHT T ASHRAE )™ ENERGY STAR i
Bl (Local Exhaust: Meets Std. 62.2,w/ ENERGY STAR Fans & Exhaust
) to Outdoors )

BB 4 B PR L I

Tﬁ@ 5.2 . .
( Bathroom Exhaust: Provide Automatic Controls )
Hx EEr—HEEREr

i 5.3 )

( Local Exhaust: Test Exhaust Flow Rates )

fﬁ@ 6.1 JL“F&}NTH 7+?‘<‘|ﬁ1mq ol
(% R (Air Distribution System: Supply Air System Design )
%)

| R TR — LR

TF[TQ 6.2 ‘
( Air Distribution System: Inspect and Test Air Flow to Each Room )

F FATETRGE T — i = SMERV ]
fﬁ%‘ 7.1 (HVAC A1r Filters: Installz 8 MERV Filters, w/ Adequate System

Pressure Drop )

F IR — = = 10MERV Y
fﬁ%‘ 7.2 (HVAC A1r Filters: Install =10 MERV Filters, w/ Adequate System

Pressure Drop )

* gﬁffpzpﬁ i — FI‘ HEPA iﬁiﬁ%ﬁ 5
fﬁ%‘ 7.3 (HVAC A1r Filters: Install HEPA Filters, w/ Adequate System

Pressure Drop )

FAR 81 VS — o R R AR R R
( * ®I  (Contaminant Control: Home Protection Plan; Develop and

) Implement Plan for Duration of Construction )

PSPl — £ R R e Ao R

( Contaminant Control: Home Protection Plan; Install Permanent

1pis 8.2
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Walk-Off Mats or Central Vacuum )
Y?J%{L?"”B@ﬁjﬂ—f_i SN SR

F S HE ,J,:rle A

3 AV
iRl 8.3 E\ ' 1
( Contaminant Control: Home Protection Plan; Prepare Home for
Occupancy w/ Inspection & Testing )
_’: i: % :f:F_al *l |F;..\l [’Tf;jj‘/\ E&l@—
_ SRR 4 EPA
FiE 9.1 I 0
(Radon: Install Mmgann System, if Home in EPA Region 1)
;7'?‘_ I']}‘%]:I’g%EE‘I_H IFTH‘. ‘T = EPAE&@*
FiE 9.2 il | 1
(Radon: Install Mitigation System, if Home in EPA Region 1)
?F[’FQ 10.1

R U 0 SR

( * R (Car Emissions: No Air Handling Equipment in Garage ) 0
%)

102 ST BRI o BRI

( * R (Car Emissions: Tightly Seal Wall between Garage and Home, w/
%) Pressure Test )

TR EET—EB A
10y | VRRPETIS GRS ARG A R

( Car Emissions: Link Exhaust Fan to Overhead Door or No Garage )

&' 2 %t LEED PYHE (Homeowner Awareness )

1P 11

( * BI (Guidance: Basic Owner’

A S 52 S5 LEED [ R4 = bf‘

s Manual and Walkthrough for LEED 0

%) Home )

P S5 2 SFLEED = SR {1 2p Jr.g“ 7
TFVFQ 1.2 ( Guidance: Comprehensive Owner s Manual and Multiple 1

Walkthroughs/Training )
F Pag1FE=EE (Innovation & Design Process ) 4 73
ipis 11~14 m%ﬁ%ﬁ . . 4

(Innovation in Design )

(F# Xk : Green Building Rating System, For Homes, Version
1.4, Checklist)
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Total Weight Toial Recycled
' Waste Material Weight
Waste Materials to Divert (tons) (tons)
Land Clearing Debris 32,000 32,000
Concrete Debris 4 4
Form Lumber 0.1 0.08
Pallets/Dimensional Lumber 6 4
CMU 0 0
Cardboard/Paper Packaging 2 1.9
Metals 4 4
GWB 3 2
Paint 0.02 0.018
Glass/Plastics/Beverage Containers 0.02 0.01
Carpet 0.01 0
Glass : ¢] 0
Insulation 0.2 0
Sprinkler Pipe 0.5 0.5
Sheet Metal 0.15 0.15
Wire / Conduit 0.25 0.2
Total 32020.3 32016.2 99.99%

(§F# %k : Documentation for HONDA Training Center)
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Product voC Notes
Dodge Regupal Ever-Grip Adhesive 124 g/L This adhesive is VOC Compliant _ Less than 150
Armstrong Dissipative Tile Adhesive 65 g/l This adhesive is VOC Compliant _ Less than 150
Stratica Ahesive VOC Free |This adhesive is VOC Compliant __ Less than 150
PermaGrain Timeless Series 3 Adhesive |VOC Free [This Adhesive is VOC Compliant Less than 150 877-771-6470 Tech Support
3M Instant Adhesive VOC Free |This adhesive is VOC Compliant Less than 150
Hysol E-05CL 57.6 gL This adhesive is VOC Compliant __ Less than 150
Henry 595 Cove Base Adhesive WVOC Free  |This adhesive is VOC Compliant
Miracle Ceiling tile Adhesive 174.2 g/l |This adhesive is VOC Compliant __ Less than 250
Henry 630 5glL This adhesive is VOC Compliant  Less than 150
Kwik-Seal tub and Tile Searer 65 g/l This Sealant is VOC Compliant Less than 250
THC-901 Joint Sealant 115 g/L This Sealant is VOC Compliant Less than 250 216-292-5000 Tech Support Provided this info
Bostik Chem Caulk 900 Stone 114 g/l This Sealant is VOC Compliant Less than 250
Resource Grid Set Green Glue 2000 VOC Free |This Adhesive is VOC Free is in Compliance
MM-80 VOC Free |VOC Compliant 800-223-6680
Sikaflex 15 LM Sealant 49.62 g/l [VOC Compliant 800-933-7452 Tech. Support
EUCO DIAMOND HARD VOC Free  |VOC Free "
Interior - Paints
Description Non-Flat (150 g/L) Flat (50 g/L) Notes
interior Latex Wall Primer 1000-1200 — (103 gl Acceptable to Green Seal
Interior Wall & Trim Enamel 1403 (112 Acceptable to Green Seal
Dulux Latex Wall Primer 1000 {105.97 g/L) Acceptable to Green Seal
Dulux Ultra Interior W&T Enamel 1403 (67.49 g/L) Acceptable to Green Seal
Dulux Ultra Interior W&T Enamel 1403 (120 g/L) Used On Concrete - Acceplable to Green Seal
Lifernaster 2000 Interior Semi-Gloss (65.44 g/L) Acceptable to Green Seal
Exterior - Paints
Description Non-Flat (200 g/L) Flat (100 g/L) |Notes
Dulux Exterior 100% AGrylic Primer 2000-1200 95 o) Acceptable 1o Green Seal
Decra - Flex El ic 2270 (62 g/L) Acceptable to Green Seal
Dulux 100% Acrylic Satin 2402 {168 g/L) Used on Steel
Dulux Pro Ex. Acrylic Latex Primecoat 2000 96.87 Acceptable to Green Seal
Dulux 100% Acrylic Satin 2402 {157 g/L) Used Concrete Walls
Anti - Corrosive Paints
Description Non-Flat (250 g/L) Flat (100 g/L) |Notes
Deflex 4020 Flat Exterior Primer/Finish LTI gL} Anticorrosive per Green Seal - Acceplable for Green Seal
Spraymaster-Pro WB Acrylic Dry Fall 1280 (63.53 g/L) IStmcturai Anticorrosive Paint- Acceptable for Green Seal
|
Specialty Coatings / Paints Used Off-Site / Paints Not Used - Does Not Apply to Green Seal
Description VOC |Notes
Alikyd Eggshell 1512 (362 g/L) Jused interior Wall & Trim Ename! 1403 (112 g/L) - In Lieu
Ultra-Hide Exterior Alkyd Semi-Gloss 251 B (372 g/L) [Shop Primed and Painted - Does not apply per Green Seal
[Bloxil 4000 Block Filler 67 giL) [Does not apply per Green Seal
Devran 201 Epoxy Primer (379 giL) [Shop Primed and Painted - Does not apply per Green Seal
Devthane 378 (300g/L) [Shop Primed and Painted - Does not apply per Green Seal
Devilex 4020 Flat Exterior Primer/Finish (76.41, SD.ﬂL[ [Used other 4020 in Lieu
Devguard 4120 Galvanized Primer 388.45 |Specialty Coating Per Green Seal
Devguard 4160 Structural Primer (414.94, 414.73, 413.42 g/L) Does not apply Used WB Acrylic Dryfall in Lieu
Devthane 378K (342.05g/L) INot Used - Used other Dethane 378(300 g/L) in Lieu
Yellow Upside Down Paint #1243 {Inconclusive Aerosol) Temporary out door use. Does not apply per Green Seal 202-872-6400
Lifemaster 2000 Eggshell 9300 (NA) Not Used - Used 1403 (112 g/L) in Lieu
Decrallex Elastomeric Coating Fine (60.63) g/l Not Used
Devran 201 Universal Epoxy Primer (429.27, 429.41, 459.40, 409.56 giL) [Not Used
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NEW RATING SYSTEM FOR GREEN BUILDING ASSESSMENT IN TAIWAN BASED ON A
DATABASE OF 185 EVALUATED GOVERNMENTAL BUILDINGS

Hsien-Te Lin Ph.D’
! Professor, Department of Architecture, National Cheng-Kung University, Taiwan

Keywords: green building, EEWH, labeling system, innovative design

Summary

This paper introduces a new advanced rating system of Green Building Assessment which is established
through the analysis of 185 qualified green building projects in 2003. A hypothesis of logarithm normal
probability distribution of scoring and a weighting system of nine indicators were adopted in this analysis.
This rating system will create four levels of awards which are diamond, gold, silver, and bronze, with the
scoring probabilities of top 5, 15, 30, 50%. Therefore, the system will become an important index of Green
Building Promotion Program of Taiwan government in the future,

1. Introduction

An unique Green Building Evaluation System in Taiwan, called EEWH system, with four evaluation
categories, which are ecology, energy saving, waste reduction, and health, including nine environmental
indicators were established since 1999 as shown in Table 1. At the same time, a Green Building Logo
encouragement system was set up and a Green Building Committee was organized for green building
evaluation. Every existing building and every new building scheme before construction is encouraged to
pursue the Green Building Logo. Based on this system, Taiwan government acted very aggressively to
demand all the governmental buildings to pass the evaluation of this system from 2001. Under such
circumstance, about 500 newly designed building projects had already passed the Green Building Evaluation
until the end of 2004.

However, the above nine indicators were evaluated independently with no total scoring for final judgment
between nine separate indicators, the previous EEWH system could not became an ideal tool for the
promotion policy of green building. At the same time, due to the compulsive policy of Green Building
Evaluation on official buildings, the passing standard had to set at a low level so as not to become big
obstacles to public construction. The passing standard for Green Building Evaluation was required at a very

Table 1. Categories, Indicators and factors for Green Building Evaluation in Taiwan

. . Q|TI=(9ImZ .
Categories Indicators 5|8 g, 2 E % Evaluation factors and units
527 €z
w
|Ecology 1.Biodiversity *|k |k |k Biotope, green network system
2.Greenery ESEIEIERES CO; absorption (COz-kgfmz)
3.Soil Water Content x|k [k |k water contentment of the site (-)
|Energy 4.Energy conservation | sk * ENVLOAD - Req * PACS - energy
Saving saving techniques
Waste 5. CO, Emission * * | % |CO, emission of building materials
|Reduction (CO,-kg/m?)
6. Waste Reduction X * |waste of building demolition (-)
Health 7.Indoor Environment * | % | * [Ventilation, daylight, noise control,
Eco-material
8. Water Resource * water usage(L/person), water
saving hygienic instrument (-)
9.Sewer and Garbage * * |sewer plumbing , sanitary condition
for garbage gathering
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basic level, only four indicators among the nine indicators, and about 85% of the previous qualified projects
have maintained at very low scores of pass line. This kind of compulsive policy and low standard of
evaluation has become an obstacle to the promotion policy of green building. In order to resolve the above
problems, this paper is to establish a new rating system based on the analysis from the previous qualified
green building projects.

2. New Rating System for EEWH

21 New score of weighting for nine indicators

The new rating system for EEWH system has to maintain the previous quantitative indices, criteria of
evaluation and to develop a new scoring system for nine indicators. This paper establish a new scoring
system, as shown in Table 2, through a questionnaire investigation of 34 EEWH specialists including 25
Green Building Committee members, 5 assistants of Green Building Logo certification and 4 officials of
green building management. Although the average weighting is obtained from the questionnaire as shown in
Table 2, the final weighting for four categories, ecology, energy saving, waste reduction, health, was
modified as 27, 28, 18, 27 following the next principles:

(1) Each score of category has to be easily accumulated and calculated according to the separate
indicators.

(2) The weighting for categories of energy saving and health should be maintained as highest scoring in
regard to the sustainable policy.

(3) The weighting for nine indicators have to response to the influence of construction cost and design
technology,

(4) The scoring weighting for each indicator is assumed to be a normal probability distribution with a three

standard deviation range of minimum and maximum scores according to the statistical analysis of
previous 185 evaluated green building projects in 2003.

Table 2 New scoring system for nine indicators

average New scoring system
categories | nine indicators weighting of | minimum| maximum o
questionnaire | score aeis Standard deviation| Total score
1.Biodiversity 2.0 9.0 0.184
ecology 2.Greenery 2.0 9.0 0.408 27.0
23.5%
3.So0il Water Content 2.0 9.0 1.313
Envelope 2.0 12.0 R4(* 1)
energy . .
4. 2.0 10.0 0.143 28.0
saving Air Conditioning 32.39
Lighting 2.0 6.0 0.121
waste 5.CO; Emission 2.0 9.0 0.187
, 17. 6% 18.0
reduction | g, Waste Reduction ' 2.0 9.0 0.111
7.Indoor Environment 2.0 12.0 0.121
health 8.Water Resource 2.0 90 | = - 27.0
26.5%
9.Sewer and Garbage 2.0 6.0 0.233
Minimum total score : 22.0 Maximum total score : 100.0
x 1:office or commercial department building 0.084, hospital or hotel 0.225, residential building 0.280,
school and big space building 0.132, others 0.258.
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2.2 New rating system for EEWH system

Based on the mentioned new scoring system, the score of new system can easily be calculated from the
score of old system and its deviation. We established a new probability distribution, as shown in Fig. 1, using
new total scores of the mentioned 185 projects and found a very special type of logarithm normal distribution,
prone to the low score side for the new rating system. This logarithm normal distribution means that the new
rating system has the characteristic of “easy to pass but difficult to get a high score”. With this hypothesis of
logarithm normal distribution, the new rating system created four labeling levels which are diamond, gold,
silver, and bronze, as shown in Fig. 2. Their scoring probabilities are of top 5, 15, 30, 50% and with the
scores of 53, 43, 37, 31. It is believed that the new rating system can avoid low level standard in the old
system and act as an excellent evaluation tool for the Green Building Promotion policy of Taiwan
government.

50

| K-S d=.11570, p<.05; Lilliefors p< 01
Expected Nornal
g e X
7 30 F
E' 25
o
wm
e
S 20}
=
ot
15 F
5 o |
7 7
i0 12 14 16 18 20 22 24 26 28 30 32 34 42 44
X <= Category Boundary scores

Figure 1 Histogram for the score distribution of 185 cases

Bronze
20%

Qualified | sitver

15%
l Gold

I

| I Diamond
50% 20%

|

|

15% l
+ I 59 "
In(min) 7 | l In(max)
In(12) In(82)
2.48 4.41
i <3¢> <3e> |

Figure 2 New rating classification of EEWH

2.3 Promotion for Innovative Design of Green Building

No matter how sophisticated the evaluation system is, it can not cover all aspects of the green technology,
so we have to keep flexible for evaluating unknown innovation of green building. In order to promote the
innovative design of green technologies, the new EEWH system create an extra encourage scoring method
to compensate the good design which can't be evaluated by existing indicators and categories. This method
can give extra 10~50% score for each scoring of category according to the compromised judgment of the
Green Building Committee based on the proposed report or explanation of the innovative design by the
designer. However, this promotion mechanism can only be approved for qualified Green Building projects of
EEWH and on unique ideas or technologies with close relation to the four categories of ecology, energy
saving, waste reduction and health.
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3. Investigation for New Rating System of EEWH

In order to investigate the evaluated efficiency of the new rating system, an accumulated probability
distribution of previous 185 Green Building samples was established as shown in Fig.3. We can find that the
scoring distribution of previous 185 qualified green building projects slopes prone to the low score side and
only 1(0.5%), 4(2.0%), 11(6.0%) projects pass the evaluation of gold, silver, and bronze awards and no
project could reach the criterion of diamond award. It is a very satisfactory result due to the previous
qualified green building projects are evaluated in a low level standard as mentioned in the beginning, and it
is acceptable for only 9% samples receiving the honor of award. This analysis shows that the new EEWH
system can create a very remarkable improvement for green building design in the future. To be a national
Green Building Promotion Tool, the EEWH with new rating system is believed to be very efficient to eliminate
inappropriate design and to promote the upper level standard of green building design.

4. Conclusion

Due to the easy-accessible and practical of EEWH system, Taiwan government has achieved greatly in
Sustainable Building Policy. Since 2002, Taiwan government even raised the green building policy as one of
the Six Years National Development Plan of “Challenge, 2008” and provided substantial budget for Green
Remodeling Program for Governmental Buildings to improve the green environment of existing
governmental buildings. A new “Green Building Chapter” which applied some parts of EEWH evaluation is
introduced into a compulsive building code of Building Construction Regulation and starts from Jan 1st 2005.

EEWH system has been well developed, simplified and modified for the subtropical climate of Taiwan and
was regarded as a standard evaluation method for green buildings by the Ministry of the Interior of Taiwan
since 1999. Owing to the compulsive policy of green building design for governmental building from 2001,
this paper developed a new rating system based on a huge database of qualified green building projects.
According to the scientific analysis of logarithm normal distribution of scoring and real data of green building
projects, as shown in this paper, the new HHWH system is believed to be very reliable, practical and
localized for green building evaluation in Taiwan. It has become the newest edition of Green Building Design
Manual from 2005 and will be applied as a standard tool of Green Building Promotion Policy in the future.

100.0%
80.0%
60.0%
40.0%
20.0%
0.0%

No. of samples
)
(]

10

SCOTe 115(17(19|21|23]25]27|29 (31|33 {35 37|39 |41|43 |45

B sowples| 3 |15(27(28 (43|23 |14({12]2|6|S|0[3|1]O0 ]
—m—acoum. %) |1,6(9.8 (24,39, |63. [75.[83.]190.{91.]94.]97. [97.[98. [99.]99. |100

Figure 3 Classification and distribution for existing qualified Green Building projects
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Summary

The research investigates through 59 residential street blocks with a total of 555 commercial town houses in
Tainan, Taiwan. 434 houses are valid samples within. The conclusions are as follows. 1.The average story
for business purpose is 1.31. 2.The average EUIl is 153.73 KWh/m?.yr with a high standard deviation of
306.59, which implies a large difference among each sample. 3.All the samples are divided into 38
categories. The EUI of the highest type is 54 times than the lowest one. 4. 38 regression equations are
developed to predict the average EUI of all categories and the coefficient of relevance is 0.861. 5. Additional
modifiers, which are the orientation, the width of road faced and the location are also added to adjust the
regression model. The coefficient of the relevance is 0.932 between the predicted and the real data.

1. Introduction

There are more and more people living in metropolises in past few years. According to the census data, from
1998 to 2002, the population increase rate in Taipei and Kaohsiung, which is about 1.29%, is lower than that
in Taoyuan, Hsinchu, Taichung and Tainan, which are called sub-metropolises. Since the cost of land in
these cities is lower than that in metropolises, the capacity of land use is also lower. In Tainan, 87%
residential buildings have the height of 5 stories or even below. Among them, town house is the major
building type. Therefore, the study focuses on the electricity consumption of commercial pursuits in
residential blocks.

At the other hand, the proportion of commercial electricity consumption to total electricity consumption
increases from 5.3% to 10.6%. The average increase rate is 11.6% annually, which is far above the average
increase rate of total electricity consumption. Although there are several researches about commercial
electricity consumption, most of them focus on the specific type of building (Chi-Han Chang, 2001), such as
hospitals and department stores, and are lack of variety. Therefore, the study focuses on the commercial
electricity consumption in Tainan residential blocks. The commercial pursuits within are various, which
includes convenience stores, firms, cram schools, even Taoism altars. The study aims to analyze these
commercial pursuits and provides a prediction model finally, which can be the basis of urban energy
prediction and can also be the reference for urban planning.

2. Selected Range and Method

Different residential blocks have different commercial pursuits and different use intensity involved. In this
case, all selected samples are in the eastern area of Tainan. This is because that area is well developed,
prosperous and has high population, which can represent the most residential blocks' type in Taiwan sub-
metropolises. There are 59 residential blocks in eastern area selected finally. Among them, block No.1 to
No.27 are investigated during January, 2003 to June, 2003. Block No.28 to No.59 are investigated during
March, 2004 in order to have enough samples. Finally, 434 households are valid in this study.

The investigation can be divided into two parts. When investigating, we have to take down all the information
about buildings first, such as building area, story, floor area, and the width of road faced. Of course we have
to write down each building’s address. Then we can use these addresses to apply to Power Company for
their electricity consumption last year. All the data will be the basis for analysis later. The average story for
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commercial purpose is 1.31. It shows that the major story for commercial pursuits is still the ground floor,
especially for those with high density of electricity consumption.

As mentioned before, with the addresses taken down, we can get buildings’ electricity consumption data in
one year. However, several data in the study is calculated every two months. In order to get its monthly
consumption, we divide the degree of consumption by its period, and then accumulate it from day to day.
Finally we can get its monthly data.
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Selected blocks in eastern area of Tainan in Taiwan
3. Investigation Result and Analysis

3.1 Analysis of Electricity Consumption in Low-rise Commercial Buildings

The total electricity consumption of 434 selected buildings is 12633660 KWh per year, and every household
wastes about 29110 KWh per year averagely. The total EUI is 153.73 KWh/m?.yr, while the standard
deviation is also up to 306.59 KWh/m?yr. Compared with the related research done before, EUI of
commerce is 4.62 times than that of residence (Hsien-Te Lin et al., 2004), but the high standard deviation of
commerce shows that there is huge different between each commercial pursuit. There is an example. Here
is a bakery in block No.25. It consumes 1899.85 KWh/m.yr, which is 12.36 times than the average of that
block. And as Table 1 shows, the EUI of convenience store is 40 times than that of automobile overhaul
shop. Therefore, all selected samples have to be classified based on their EUI and commercial purpose.

3.2 Analysis of Electricity Consumption in Low-rise Commercial Buildings Based on Walk of Life

Since the difference of commercial pursuits between different stores will affect their electricity consumption a
lot, they are classified into 38 categories in the study. There are various kinds of commercial pursuits in
residential blocks, such as pharmacy, clinic, kindergarten, cram school, Taoism altar, automobile overhaul
shop etc. There are also some stores wasting a huge amount of energy, such as cyber café, KTV, bakery,
3C store, VCD store, supermarket and convenience store. Finally, the samples will be subdivided
considering air-conditioned or non air-conditioned, chain store or not. These classified types can reflect the
life style in Taiwan residential blocks much better.
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In Table 1, convenience chain stores consume most energy, which is 54 times than hardware stores. 38
types can approximately separate into four grades. First grade is above 900 KWh/m?.yr, including No.1 to No.
5. No.1 and No.2 have the characters of opening all the year, with air conditioning and lighting all the year,
with heating and cooling equipment and have air conditioning leaked frequently. No.3 has lots of computers
and staffs within. No.4 consumes lots of energy to bake and makes a lot of heat. No. 5 has huge amount of
cooling facilities. Second grade is between 200 KWh/m?.yr and 400 KWh/m2.yr, including No.7, 8, 10, 12, 14
and 16. These kinds of stores have regular opening time, higher lighting density, air conditioning leaked
frequently or special cooling and heating equipment. It is noticeable that there is only one kind of store (KTV)
between 400 KWh/m®.yr and 900 KWh/m®.yr, which means that first grade’s electricity consumption is
extraordinary high. Third grade’s EUI is between 70 KWh/m”.yr and 200 KWh/m2.yr. There are 15 types of
stores (194 households; in this grade, and its EUl is 2~6 times than residential buildings. The last grade’s
EUl'is below 70 KWh/m®.yr. Most stores in this grade are traditional grocery stores and automobile overhaul
shop without air conditioning. There are 10 types of stores (154 households) in fourth grade, and its EUI is
just 1~2 times than residential buildings. Therefore, the main factors to electricity consumption in commercial
building are opening time, air conditioning, lighting, cooling and heating equipment.

Table 1 Monthly Electricity Consumption per Square Meter in Different Stores, Unit: KWh/m?

No. Category(Sample Number) Jan Feb  Mar Apr May Jun Jul Aug  Sep Oct Nov Dec Yearly g::::gi
1 convenience chain store (6) 1313 1359 1478 1506 1656 1662 1713 1702 1658 1632 1519 14 1.3 18612 4287
2 convenience store (3) 726 749 751 719 815 872 888 878 888 862 828 783 9760 1550
3 cyber cafe (4) 823  90.8 1003 1059 1405 1502 1542 1557 1426 1255 1015 824 14319 2002
4 bakery (4) 673 665 744 967 1251 1305 1416 1410 1380 1308 1177 103.3 13328 6086
5 supermarket (3) 630 612 708 733 891 945 993 976 919 901 825 T2l 9853 137.0
6 KTV (2) 484 450 529 484 485 575 754 755 735 69.0 593 398 6929 60.1
7 VCD rental store (4) 210 211 249 308 390 400 433 432 425 381 296 256 3993 813
8 chain pharmacy (4) 217 226 247 259 273 282 294 290 284 263 240 224 3100 1154
9 pharmacy (8) 4.1 38 4.4 4.7 54 5.6 6.4 6.1 5.5 5.3 4.4 43 599 222
10 chain 3C store (4) 133 141 173 197 226 241 257 246 225 27 177 154 2377 75.8
11 3C store (10) 5.2 5.1 5.7 5.8 6.0 6.3 6.8 6.7 6.5 6.4 6.0 5.8 722 255
12 restaurant with air conditioning (37) 143 141 163 175 203 222 240 234 224 211 186 167 2308 1159
13 restaurant without air conditioning ( 17) 3.1 2.8 3.0 3.2 34 3.6 37 3.6 3.8 38 35 32 408 128
14 chain beverage bar (6) 113 109 139 141 155 172 213 222 226 227 208 198 2124 778
15 beverage bar ( 18) 7.6 7.2 8.1 8.3 8.8 93 102 108 111 102 9.3 89 1097 216
16 copy shop/photo studio (5) 125 121 152 153 160 172 201 203 20. 192 170 154 2005 1213

17 kindergarten (5) 102 100 127 138 156 165 183 176 165 144 108 9.5 1661 554
18 jewelry store (3) 8.8 9.3 7.2 88 119 142 199 207 213 204 9.2 67 1584 255

19 betel-nut stand with air conditioning (3) 95 104 112 127 143 154 166 160 154 136 118 107 1575 500
20 betel-nut stand without air conditioning (4) 2.9 2.3 2.4 27 33 35 4.0 4.7 5.2 4.6 3.6 34 426 203
21 grocery store with air conditioning (22) 103 100 103 114 127 137 152 156 159 150 133 123 1557 595
22 grocery store without air conditioning (37) 3.2 30 2.8 3.0 3.2 34 3.7 3.8 3.7 3.6 3.3 3.2 399 167

23 bank (3) 10.4 98 118 121 133 137 154 151 143 137 115 125 1537 255
24 beauty salon (29) 8.8 8.3 97 106 123 124 134 135 133 126 106 98 1356 735
25 book/stationery store (8) 10.1 99 107 108 113 113 118 122 124 122 114 106 1348 430
26 private clinic (18) 7.7 7.8 101 108 121 123 133 133 130 123 107 89 1324 596
27 chain breakfast bar (5) 7.1 6.9 85 84 87 93 108 108 105 103 93 8.7 1092 164
28 breakfast bar (9) 50 44 39 47 6.1 6.1 6.6 60 50 52 49 54 633 109
29 watchmaker/optician shop (5) 8.5 8.1 9.5 8.9 8.7 9.1 102 9.9 9.2 9.0 8.2 81 1074 565
30 chain cram school (5) 5.5 5.9 64 80 96 102 108 108 109 89 70 62 1004 213
31 cram school (10) 1.9 2.0 24 27 30 37 44 44 4.3 37 32 30 387 129
32 laundry (9) 68 6.2 72 13 79 79 85 8.5 8.3 8.5 8.1 77 928 333
33 firm (51) 4.2 4.3 4.7 5.5 6.5 7.0 7.7 7.5 7.2 6.4 5.4 5.0 712 339
34 Taoism altartemple (4) 29 30 38 43 52 5.5 62 6.1 5.8 5.0 3.6 33 546 196
35 furniture store (4) 3.8 37 42 40 41 4.2 46 47 46 47 4.5 42 513 20.8
36 carman/automobile overhaul shap (37) 3.2 3.1 3.5 37 4.1 4.2 4.6 4.5 4.3 4.0 3.6 35 463 181
37 hardware store/joss stick store (19) 24 24 27 2.8 29 3.1 33 33 3.1 30 2.8 28 346 95
38 small processing factory/warehouse (9) 1.4 14 1.5 1.7 19 2.0 2.2 2.1 2.1 1.8 1.5 1.5 212 76
daily possible duration of sunshine averagely(hr)* 10.88 1137 1200 1267 1323 1352 1338 1292 1227 1162 11.05 10.75

average temperature in Tainan, 2003(°C) 174 200 211 255 278 281 304 294 290 262 240 188

*1. data from Central Weather Bureau:time of sunset subtract time of sunrise, then accumulate monthly, finally divided by date of month
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3.3 Comparison with Same Types of Stores in Different Operation Tactics

The different electricity consumption in same types of stores is due to the usage of air conditioning and the
operation as chain store. A restaurant with air conditioning and comfortable atmosphere indoors can waste
more energy than that without air conditioning or only a carry-out by 5.7 times. A grocery store with air
conditioning consumes more energy than that without air conditioning by 3.7 times as well. Besides, chain
stores’ electricity consumption is higher than the traditional ones in convenience store (1.9 times than the
usual), pharmacy (5.2 times than the usual), 3C store (3.29 times than the usual), beverage bar (1.9 times
than the usual), breakfast bar (1.7 times than the usual), and cram school (2.6 times than the usual). More
and more stores provide comfortable atmosphere indoors because of competition. There are also more
chain stores in Taiwan nowadays. However, all of them waste more energy than the traditional ones simply
because of their different operation tactics.

Table 2 EUI of the Stores Facing Different Width of Road, Unit: KWh/m?

No. Category Vl:?;; Sample Yearly Ratio” No. Category &?SS] Sample Yearly Ratio”
8~ 10M 3 42 1 17 Kindergarten 10~12M 2 142 1
13 restaurant without air 10~12M 2 46 1.10 18M 3 182 1.29
conditioning 14~16M 6 48 1.15 25 book/stationery store 10~ 12M 3 94 1
18M 3 52 1.24 14~16M 5 159 169
§~10M 2 129 1 10~12M 8 104 1
12 restaurant with air 10~ 12M 5 142 1.10 15 beverage bar 14~ 16M 3 114 1.09
conditioning 14~ 16M 17 217 1,68 18M 2 124 119
18M 13 239  1.85 . 14~16M 4 178 1
58 bkt e 14~16M___ 6 56 I 4 chsta beverags bit 18M 2 281 158
18M 3 77 1.37 38 small processing §~10M 5 27 1
27 chain breakfast bar 10~12M 3 103 1 factory/warehouse 18M 4 14 053
18M 2 118 114 8~ 10M 2 37 1
8§~ 10M 5 26 1 . i 10~12M 2 37 099
% atomobile overhaulshop L0243 149 37 hardwarefjoss sick store. = 10 32085
14~16M 8 39 1.47 18M 5 39 1.04
18M 20 56 211 grocery store without air 8§~ 10M 5 40 1
20 betel-nut stand without air 14~16M 2 34 ] 22 conditioning 14~16M 16 40 1.00
conditioning 18M 2 51 1.50 18M 16 40 099
§~10M 2 78 1 8§~ 10M 4 160 1
26 private clinic 14~16M 6 106 1.36 5| Erocery store with air 10~12M 3 155 097
18M 10 159 2.04 conditioning 14~16M 10 145 091
8§~ 10M 2 61 1 18M 5 149 093
11 3C store 14~16M 3 66 L10 10~12M 2 78 |
18M 5 72 118 32 laundry 14~16M 3 93 119
. 14~16M 2 213 1 18M 4 60 0.97
10° 3C chain store 18M____ 2 262 123 §~I10M 5 1441
14~ 16M 4 57 1 10~12M 5 129 0.90
9 phamacy 18M 4 6 L2 24 beauty salon l4~16M___7__ 1Ll 077
14~16M 2 198 1 18M 12 139 0.96
1 VChwenial store 18M____ 2 431 2.8 S~1M 14671
8§~ 10M 2 27 1 10~12M 11 63 0.94
31 e dckwaol 18M 8 4 154 33 fim 4~16M 5 70 1.04
30 chain cram school 8§~ 10M 3 92 1 18M 21 80 119
18M 2 126 1.38 *#]. the EUI of what face the narrowest road equels to 1

3.4 Comparison with Same Types of Stores Facing Different Width of Roads

Generally speaking, most stores prefer standing with wider roads or streets in front. However, a wider road
usually equals to the speedy flow, which is disadvantageous to commercial pursuits. All selected samples in
the study are in residential areas, the width of road is between 8M and 18M. Since it's easier for people
gathering in wider streets and the wider the road faced, the more insolation stores will get, the electricity
consumption of air conditioning should relatively increase in a theory.

As Table 2 shows, most stores’ EUI have positive correlation with the width of roads faced (No.13, 12, 28, 27,
36, 20, 26, 11, 10, 9, 7, 31, 30, 17, 25, 15, 14). These stores are what called “Wu-shi” in Taiwan society.
Various customers (not only for frequent visitors) and need of stream of people are their main characteristics.
There are, however, some exceptions, such as No.31, 30 and 17. This is because what they serve are
frequent customers. In addition, those who have high correlation between road width and EUI have higher
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demand for air conditioning, such as No.12, 26, 7, 25 and 14. But No.36 is an exception. The rest seven
types are called “Wen-shi” in Taiwan society. The correlation between the road width and these stores’ EUI
is not apparent. No.32, 24 and 33 serve mainly for their frequent customers. The products they sell and the
interior design influence more on the EUI of No.21 and 22. No.37 and 38 are traditional business with low
EUI and without air conditioning.

Most stores’ EUI have direct proportion to the roads’ width faced as a whole. The EUI with the widest road in
front is 1.26 times than that with the narrowest road in front in the same types of stores.

3.5 Comparison with Stores at the Corner and Stores in the Street

What defined “Wu-shi” before usually is situated at the corner of the street. This is because those kinds of
stores need more people gathered, then they will run better business, such as catering trade and retail
business. In Table 3, No.13, 28, 27, 12, 22, 10, 3 and 1 are those types of stores. Even banks and
supermarkets, which are not listed within, are at the corner of the street. Cram schools, kindergartens, clinics
and bookstores, which are defined “Wen-shi” before, are seldom situated at the corner. Furthermore, more
chain stores prefer being located at the corner than in the street.

The stores located at the corner have the highest EUI above all the other types. In Table 3, the EUI of those
who stand at the corner is 24.6% higher than others because they get more insolation and are in need of air
conditioning. However, No.7, 10 and 1 in Table 3 have little difference of EUI whether they are situated at
the corner or not. This is because that the cases in these three types have to draw back several meters for
pavement both sides according to our regulations. But the land they leave actually belongs to them; most of
them still take the land as part of their stores and keep doing business only without air conditioning. Since
their floor area is bigger, the EUI will decrease a little. If the exterior floor area isn’t calculated, the EUI of
those three kinds at the corner is 1.38 times than those in the street (take convenience store as an example).

Table 3 EUI of the Stores at the Corner and in the Street, Unit: KWh/m?

No. Category Location  Sample Yearly Ratio No. Category Location  Sample Yearly Ratio
13 restaurant without air at the comner 2 52 1.33 24 beauty salon at the corner 3 134 1.02
conditioning in the street 15 39 1 a in the street 26 131 1
at the corner 2 68 1.10 ; at the corner 1 102 1.40
£ ‘feectast bac inthestreet 7 621 oo m inthesweet 50731
. at the corner 2 119 117 L. at the corner | 143 1.50
27 chain breakfast b - 29 watchmakerfopt sh =
SRR in the street 3 102 1 eSS S in the street 4 95 1
restaurant with air at the comer 4 282 125 at the comer | 420 1.05
12 e - 7 VCD rental st .
conditioning in the street 33 225 1 rentatsiore in the street 3 399 1
. at the comner 3 63 1.40 at the comer 1 120 110
36 automabil haul sh 15 beverage b
Aulomoviie Overna shop in the street 34 45 1 cverage bar in the street 17 109 1
. . at the corner 2 48 1.45 . at the comer 1 237 099
37 hardware/joss stick st - 10 chain 3C st -
WATCLOSS SUCK 0T hesweet 17 33| chan 7 siore inthestrest 3 238 |
20 betel-nut without air at the corner 1 59 1.59 3 cyber café at the corner 1 1415 136
conditioning in the street 3 37 1 in the street 3 1040 1
9y BrOCEry store without air at the corner 4 47 1.20 I ‘convinience chair store at the corer 3 1865 1.00
conditioning in the street 33 39 1 ) in the street 3 1858 1

3.6 Comparison with Same Types of Stores in Different Orientations

A building can get different amount of insolation when facing different orientations. In Tainan, the insolation
of west is 2.3 (5645300/236600) times than that of north (Hsien-Te Lin, 2003b). However, most stores in
Tainan have set up the sun shading boards; the insolation of sun has little influence on the energy demand.
Since there are various kinds of stores within and their opening time and facilities differ from one another, all
the analysis can be done on the premise that they are in the same type.

Finally there are 4 types of stores (143 samples) selected as Table 4 shows. Among them, No.12, 33 and 24
are the types with air conditioning. The EUI of west-elevated is the highest while the EUI of north-elevated is
the lowest in these three types. The EUI of every orientation can be sorted from the highest one as following:
W (1.47), SW (1.27), E (1.17), S (1.14), NE (1.12), SE (1.12), NW (1.11), and N (1.00). In fact, the EUI of
every store can not only consider its orientation, but the road faced, the location and its individual
commercial pursuits are factors to EUl as well. If the orientation is the only variable in stores with air
conditioning, then there are 16 types of stores with west-elevated and north-elevated simultaneously. The
EUI of west-elevated is 1.37 times than that of north-elevated.

No.36 is the type of store without air conditioning. There is little difference (less than 10%) between their EUI
in different orientations. If the orientation is the only variable in stores without air conditioning, then there are
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8 types of stores with west-elevated and north-elevated simultaneously. The EUI of west-elevated is merely
1.03 times than that of north-elevated.

The ratio of electricity consumption of air conditioning to total electricity consumption is in proportion to the
EUI in every orientation. The electricity consumption of air conditioning in west-elevated buildings is the
highest while that in north-elevated buildings is the lowest. Their proportions are listed below: restaurant
(16.21%), firm (20.24%), beauty salon (15.04%), and automobile overhaul shop (8.68%). All data above is
far lower than the department stores (about 30%, Hsien-Te Lin, 2003a). Since most restaurants and beauty
salons start business after 10 am, their EUI is lower than that of firms. There is some similarity to cyber cafes
(21.34%, open all day) and KTVs (15.25%, open after moon). However, it doesn’t mean that the longer the
opening time is, the higher the proportion of electricity consumption of air conditioning to total electricity
consumption will become. There is an exception. The proportion in convenience stores is only 7.70%. This
could imply that the electricity consumption of air conditioning isn’t the major part of their consumption (there
are still lighting, heating and cooling facilities), or the months they use air conditions are more than what we
calculate and define in this study.

As for the stores without air conditioning, the difference between EUI from May to October and EUI from
November to April is about 7.2~9.5% of annual electricity consumption. This is because the opening time
during warm days usually is longer than that during cold days.

Table 4 EUI of the Stores in Different Orientations, Unit: KWh/m?

the average of annual electricity consumption per square meter in every orientation(sample)(ratio)

No. Catergory E W S N SE SwW NW NE

12 restaurant with air conditioning 2116)(1.11) 280(6)(1.47) 234(3)(1.23) 190(2)(1.00) 219(2)(1.15) 224(4)(1.18) 209(2)(1.10) 206(8)(1.08)

ratio 17.20% 23.97% 16.34% 10.92% 13.94% 18.95% 12.87% 15.48%
33 firm 83(5)(1.36)  93(TH(1.59) 64(2)(1.05) 61(8)(1.00) 7T2(5)(1.18) 87(2)(1.43) 67(5)(1.10) 69(16)(1.13)
ratio”! 21.84% 24.24% 21.16% 16.84% 19.40% 22.40% 17.20% 18.86%
24 beauty salon 115(2)(1.05) 146(4)(1.33) 126(5)(1.15) 110(4)(1.00) 114(4)(1.04) 132(3)(1.20) 125(2)(1.14) 127(2)(1.15)
ratio” 1560%  21.04%  1520%  1036%  13.26%  17.26%  1320%  14.40%
36 automobile overhaul shop 473)(1.02)  47(8)(1.04)  49(4)(1.0T)  46(5)(1.00)  41(3)0.89) 48(2)(1.04) 43(2)(0.94) 46(7)(1.00)
ratio ! 8.54% 7.87% 8.54% 8.09% 8.76% 8.31% 9.89% 9.44%

2. Prediction of Electricity Consumptlon for Low-rlse Stores in Residential Area

4.1 Prediction Model

Temperature is used as the variable to predict the monthly density of electricity consumption. All prediction
formulas are listed in Table 5. The formulas have higher prediction ability for air conditioned stores, whose
coefficient of determination is 0.8 averagely. The formulas have lower prediction ability for those without air
conditioning within, whose coefficient of determination is 0.6 averagely. Besides, considering the difference
with each store, the width of road faced, location and orientation have to be concerned to modify the
formulas as (1) and (2).

12

TEzz[ZYi:aXi+b)xaxﬁxy (1)
i=1

TEz: annual electricity consumption per square meter in z types of stores (KWhimz.yr)

Yi: electricity consumption per square meter in i"” month (KWh/mZ.yr)

Xi: average temperature in i™ month (C)

a: regression coefficient (KWh!mz.yrf’C)

b: constant (KWh!mz.yr)

a: coefficient of the width of road faced, no unit, defined as follows:

1. applied to n type in Table 6, the value is 1.0

2. applied to c type in Table 6; calculate as formula (2)

B: coefficient of location (at the corner), no unit, defined as follows:

1. applied to n type in Table 6, the value is 1.0
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2. applied to c type in Table 6, the value is 1.25.

y: coefficient of orientation, no unit, defined as follows:

1. applied to m type in Table 7, the value is 1.0

2. applied to d type in Table 7, check the value in Table 7

o= i x1.16

15.1 (2)
a: coefficient of the width of road faced (8=a=18)
Rw: the width of road faced (m)
15.1: constant (m), the average width of road faced in selected samples
1.:16;1 coefficient of road width's influence on EUI; the average ratio in Table 2 divided by the ratio of road
widt

4.2 Precision for Prediction Model

We use formula (1) and (2) to predict the electricity consumption of 434 selected samples in the study. The
coefficient of determination is up to 0.868, and its standard error is 35.56%. It reveals that the formula can
predict the electricity consumption precisely as a whole. But the difference between each store cannot be
detected since they have different habits of usage and there are still other factors.

Table 5 Formulas for Prediction of Monthly Electricity Consumption per Square Meter

Formula : Y=aX +b Formula ' Y=aX +b
No. Category a b comrelation significance  No. Category a b correlation significance
| convenience chainstore 2999 80710 0970  190E07 g0 ’cernustndwdhout 13 456 0gss 200802
air conditioning
2 conveniencestore  LI72 52263 0814  16E03 21 SCCVSOCWIRAN 5h06 310 0s3  101E0
conditioning
3 cyber café 6085 31632 095  LISE06  op SOCChSWrewithoutalr oo 5y 0gg0 150802
conditioning
4_bakery 5700 30577 0890 _ LOJEO4 23 bank 034 439 0866 2.60E04
5_supemnarket 2805 12523 0931  LI4E05 24 beauty salon 0394 153 0945 3.79E06
6_KIV 2186 352 0770 337E03 25 bookstationerysiore 050 7295 0853  4.8E.04
7_VCD rental store 1883 -13437 0966 _ 342E07 26 private clinic 0440 0112 0965 _ 371E07
8 _chain pharmacy 0595 11075 0976 _ SJ2E-08 27 chainbreakfastbar 0244 3052 0832 _ 7.91E-04
9 _pharmacy 01710760 0921 217505 _28 breakfast bar OIS 2436 0643 24IEQ
10 3C chain store 092 300 09 TR 9 LRMECTONE g1 634 ogw  149E®
11_3C store 0106 3397 0873  213E04 30 chaincramschool 0453 2880 0970 _ LIEQT
restarant Withait o959 1137 042 456E06 31 cramschool 0169 0972 0869  247E-04
conditioning
3 SARLWIROAT o0 o010 08 287E03 32 laundry 0130 4511 078  232E03
conditioning
14_chainbeveragebar 0616 2406 0625 209E02 33 fim 0270 0758 0960 8OIE0
15 beverage bar 0221 3.659 0.791 2.17E-03 34 Taoism altar/temple 0263 -1.964  0.963 5.40E-07
16 _copy shop/photo studio  0.533  3.484 0.847 5.08E-04 35 _furniture store 0.056 2.882  0.700 L.16E-02
17 Kindergarten 0663 2601 0944  396E06 36 S ojor 12 oo 259805
18 jewelry store 1.034 -12440  0.800 1.83E-03 37 hardware/joss stick store 0.059 1428  0.897 7.49E-05

| belel:nlul Island with air 0527 0063 0976 5.71E-08 38 s‘mall processing
conditioning factory/warehouse
Y : monthly electricity consumption per square meter[kWh/(i_+ mn)] X : temperature('C)

0.064 0.183 0.949 2.55E-06

Table 6 a and B for Different Stores

Type n Type ¢ Type
Store small processing factory, warechouse,  [convenience store, cyber café, bakery, supermarket, KTV,
hardware store, joss stick store, grocery |VCD rental store, pharmacy, 3C store, restaurant, breakfast
store, laundry, beauty salon, firm, bar, copy shop, photo studio, kindergarten, jewelry store,
Taoism altar, temple betel-nut stand, bank, bookstore, stationery store, clinic,
cram school, furniture store, automobile overhaul shop

n type is similar to Wen-shi; ¢ type s similar to Wu-shi. The store types within are modified a little
based on the investigation.

Description
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Table 7 y for Different Stores

Type m Type(without air conditioning) d Type(with air conditioning)
store restaurant, betel-nut, grocery store, convenience store, cyber café, bakery, supermarket, KTV,

Taoism altar, temple, furniture store,  |VCD rental store, pharmacy, 3C store, restaurant, beverage
automobile overhaul shop, hardware bar, copy shop, photo studio, kindergarten, grocery store,
store, joss stick store, small processing |bank, beauty salon, bookstore, stationery store, clinic,
factory, warehouse breakfast bar, watchmaker and optician shop, cram school,
laundry, firm

Description |m type: without air conditioning, d type: with air conditioning

coefficient for d type are listed as below: W(1.18), SW(1.09), E(1.01), S(0.98), NE(0.96), SE(0.96), NW(0.95),
N(0.86). They are the ratios in different orientations. If there are two roads faced simultaneously, the widest one
is taken into account.

5. Conclusion
The analysis result in the study can be concluded as following:
(1) Analysis for low-rise stores

The average story for commercial purpose in selected samples is 1.31. It shows that the major story for
commercial pursuits is still the ground floor. The average EUl is 153.73 KWh/m®.yr. The EUI of low-rise store
is 4.62 times than that of housing. All selected stores are divided into 38 categories according to different
walks of life. Among them, convenience stores’ EUI, the highest one, is 54 times than traditional grocery
stores’ EUI, the lowest one. The correlation between monthly electricity consumption density and
temperature is 0.895 averagely.

(2) Factors to EUI in same types of stores

The width of road faced, location and orientation are three main factors to buildings’ EUI. The first two
factors have great influence on EUI of Wu-shi, but do almost nothing to EUI of Wen-shi. As for orientation,
west-elevated stores with air conditioning have the highest EUI, which is higher than north-elevated stores
about 37%. The stores without air conditioning show no difference in different orientations.

(3) Electricity consumption of air conditioning

Electricity consumption of air conditioning accounts for 16.25% of annual consumption, which is far below
the value of department stores. This proportion differs as the commercial pursuit changes because there is
some other factors need to concern, such as opening time, facility and so on. The proportions of all types of
stores are between 11.25% and 22.56% except convenience stores.

(4) Application for prediction model

Temperature is used as a variable for prediction model. The coefficient of determination is 0.7 as a whole.
Considering the difference between each store in the same type, the road width, location and orientation are
added to modify the model. The coefficient of determination is up to 0.868. This research can be a reference
for urban planning and urban energy prediction in the future.
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