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25) American Honda Motor Co. Inc., http://www.honda.com
26) U.S. Green Building Council, http://www.usgbc.org
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(4) 1 2%=F(Volvo Europa Truck Plant)29
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2 SRS , A&7bssk oA Ak, A4 &

ganE A
o
=

LU B

Europa Eg +34& A H 3¢~ (Passive house) 9] 985 33 AE
Agslel 1d WA 3T Fo, 7 2SR, HeAA 5o oy XA
AF7IHS AFEEAT. Ay o AFES Fol7] fste HAS HAA S
A B vigE B2 Ao A5 E ARSIt

<¥% 2.14> 82X %=}, Europa Truck 3-89 olyx&dekrH
5 2 Alux Aok 74

—y\;].oi ‘tﬂjﬂ
145 A& (Low—e )

8 e A TFEA] 2FFAA|
1372 (Wind protection devices)
ApA A ()
e S el Y o A

29) VOLVO EUROPA TRUCK NV, http://www.volvogroup.com
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#FAUE BY | L n. | 1524
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ZelolE AR 2| .
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G55 9 0.86
ZAYE = W4 108w’ 2.18
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g A8 BR 28,249m' 0.58
=] & 2.06
SEA v AL FE 12,107’ 5.52
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A W EAXE <E 3.4>9 Fow, gAHES 8 AdY FH
D7 Ry E QS 9y FAo] dAskA] ol QIR E FH dIFE
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- 44 -



3 B I A=

o Tl

9= CIBSES = w8z Au AAd2ked dstd] Asd di2ie
11C~21C, o534 ¥¥2x 21~23CxE At gtk 1SO 773014 &
AU Gy FoFe FFAAE Fste] AYXERAE At 3o
o Fe A= Bmet (A&, #o& o5 0.5clo, A& 1.0clo
2 7HeRes W, A5 ASEHE 18T (£3T), 15T~21TColH,
AFH 22°c (£2), 20C~24T=E Yewr. ol Faste] ddd2:
15C, YEAeEE= 24TE 39t

Fl

m&ﬂ
offl
o O
= hul
OO

(4) WA

7H QAL L =

e A No.ldd 7 No2ggow vuwr, 2t &4
170 2] A2 S5-5 ool vk A 2 g4 1
ASHRAE Fundamentals3® 2] €S Fxsd oy, gAade AdEHS
a#ste] 7 Z1AF ol dlEeke A 110W, I 185WE A4
A

k)
i

O

<¥ 3.7> 194t o] jﬂ Hloﬂ%]:

[e} = =2

Q1A (W)
23] i = =
st (2H4) B 65 30
22 /71 - &) OfIFE | AMFEA Sl 70 45
A2 /72 24 OfIFE | AMGEA L S El 75 55
7t 8- 1.3 okt o3 75 70
7H - 2 o > 80 140
7hH - A i AE 90 160
138 (4.8km/h), 7 7] A& > 110 185
=2 > 170 255
2 1 A1Z4, lifting) =% 185 285
5 A5 7 210 315
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d > of F2 AMgEE MEYA Y ddd T
GaA e AY FAE LS A
d = o]&ste] nlwa] BH, ¥ Ae ¢
2 50T=2 5" = 3oy, a8t~ ee EPS(REZEH) &= 75T7F 4%
stk A5 A9 fElee 75T, 18t~k EPS(~

z] ol
Az g9 29 5 FHAG | GRAY AF =
QI7]el AA ek A¢ 0.47 °]3} 0.58 o]3} 0.76 )&}
71del oY
Q7le) 2+ Wk A 0.64 ©]3} 0.81 o]s} 1.10 ©]3}
Hd5el sle 71l A4 ek 25 0.29 olat | 0.35 o|3} | 0.41 °]3}
A e Wkt
Te A Q71 b3 Weke A 0.41 93} | 0.52 o3} 0.58 o]&}
A71°0 | wpehdgral 3 0.35 ©]3F | 0.41 o]a} | 0.47 o|&t
A A
ke e

o o | wrehdgo] obd A9 | 0.41 ol | 0.47 ©l3t | 0.52 ©]3t
FHalgol A= | ©T
Aol mpet 9] 7] 4]

L Hlehd kel - 0.52 o]t | 0.58 o]sF | 0.64 ©]3}
7+
3l . ) _ _
Ao nhghdlo] obd A | 0.58 o]ak | 0.64 ©]&F | 0.76 ©]df
- 271l A3 Waks A 3.84 ©]ak | 4.19 °o]3} | 5.23 o3}
FdE
71 7 ek 4% 5.47 o]st | 6.05 °]3t | 7.56 °]3}
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DaHow TPAEC ALHE AFE A=A RaAAe F
ol oldEFARo} ST FRIAR 5 AT Fujols] WEe] 33
e ERYALS A8H FR WA PAEe) e welst Besn
olelf MENNA LY Fue HHlol el WAHEO] e o] H7ol
v, thepst Ape] gwEol AsEw gk

[e] 1

¥ 4.9>+= ASTM(American Society for Testing and Materials) 48 o
A AAEE E G A gl xHe HRARS I UAES e FHoR &
T A AES] Ashbestos—cement(HHEHOE) 2} MEQXE Zr3to] A&

2]
= Aluminum (&F7] %) ¥ Stainless steel (RHQIEATHE 7} AAEZ

AAISFAL Q).
<3 4.9> 7 WA FE AS T AN
Material solar reflectance | thermal emittance
(FHAHE) (FAHE)
Red ceramics 0.53 0.9
White ceramics 0.54 0.9
Asbestos—cement 0.34 0.9
Ivory 0.47 0.9
Yellow 0.45 0.9
Aluminum Light Blue 0.42 0.9
Platinum gray 0.41 0.9
Santiago Blue 0.31 0.9
Imperial green 0.28 0.9
White 0.49 0.9
Yellow 0.37 0.9
. Light grey 0.33 0.9
Stainless steel blue 0.98 0.9
Dark gray 0.27 0.9
green 0.20 0.9

T3k ENERGY STARE Roof Product List492} CRRC(Cool Roof
Rating Council) 2] Rated Products Directory®®ojjA&= x| &z 2] qb
AP WARES HAISE AEFEES Alesta ohSD MEAslE Fhate
AL% = Matal AA Y RAFE Y WAMSES A5 Ay HAS2 g w

48) ASTM. 1998a. "ASTM E 1980-98 : Standard Practice for Calculating Solar Reflectance
Index of Horizontal and Low—Sloped Opaque Surface"
49) ENERGY STAR Roof Product List, List Posted on September 16, 2010

50) http://www.coolroofs.org/products/search.php
51) A%, Cool Roof A|Z=Ele] A57|s 9 AAA Al #st A, T4 WA =%, 2010
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&} 0.25~0.65% L= 7FA Green/Bule, Orange, Sky Blue, Light
gray, White £ 9% HEAFSO] =9tk WARSE S A e mE Zfo]= Ao,
0.84~0.90°] W= YEFST}

99 24} AAE Mgow A=A HYe

=1 hyA
T = ar =
A vt WA AYHAOH, PAES A AgER Folsh Hol 0.9%
e
<E 4.10> A5 2wuAdd AWM
71& (A 4) |Green/Blue| Orange | Sky Blue |Light Grey| White
HEALE 0.4 0.25 0.30 0.35 0.45 0.50
WAL 0.9 0.9 0.9 0.9 0.9 0.9
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4,950
4900 \
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3
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(0.25) 0.3) (0.35) (0.4) (0.45) (0.5) (0.25) (03) (0.35) (0.4) (0.45) (0.5)

(2% 4.8) ERAD AR Q- el AHE
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2R Wo|q A ARg-o] Fhashe= v
Uehd Zlow dddd. 7]EY AWEHo]lE(0.40) ¢ Blwste] Light
grey(0.45) ¢ White(0.50)2 & o lUXARE®  Aitel  a&dHoln,
Green/Blue (0.25), Orange(0.30), Sky blue(O.SB)E} 7ol HRARE o] e
AL & AUAAEZFS SR oA dayrr v 2
White (0.50) & AL3t9S A, 7] Uy 0.8%= A7 le‘ 2 o)t}

11,000
10,500
10,800
10,700 —
z" \\\
-3= 10,600
b5 \.\
< | 10,500 ey
Z | 10,400
5
#0 | 10,300
10,200
10,100
10,000
Green/Blue Orange Sky blue Ik Light grey White
(0.25) (0.3) (0.35) (n.:) (0.45) (05)
Green/Blue Orange Sky blue 71& Light grey White
(0.25) (0.30) (0,35) (0.4) (0.45) (0.50)
= AQ-2k
© ai\]/[;]vi]/yts) © 10,715 10,668 10,622 10,576 10,532 10,488
= A7
& W(;l) SEE -1.3 -0.9 ~0.4 : 0.4 0.8

(14 4.9) FUAAA A E ARG U] dih&
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(3) AlEdold =4 4d3

7hH 7188 s 71 A)

Alggold A Ay, Fr|dA Y il wE V| WHIes (29
4.11) 3 2ol yertor, F7HA ] Fhael wet V| HE fasteE As
% 5 otk 53 AR R7%e] 45A PUFutt dadel & Row
UEFSE T

0.70 AzZE A7
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wa  FFA 2 Dimming A o2 (Continuous) ¥ Step Ao 2]
(Stepped)©] lo] 27k« W2l & AEo] 7haabm, 2} oA Zr oA
= 7MY o wEt AlAel oa Aloju = Zo® FPgSth (19
4.8)2 DimmingAloj¥2 o] AojEA O 2 HAZYHEAEH (Minimum input
power fraction) 2} # A% <2 H] (Minimum light output fraction) & 274
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T2 ARG FEEA T RUHEY AeS 15Folv EYHA 3
FE A FHE A go] Hw, 1ol wet A dubHow iy Tt
& FHFE e H8o] 7hsettt

PGeE P GG R
(FRP X2+ H.8)

Il

I

7|& (FRP A ZE)—

2

¥ A%

el

(13 4.19) & i3 ddE

- 83 -



stel A1 el

S

2

(@)

(KS A 3011)

71 (Lux)
150-200—-300
300—400-600

600—1000—-1500

1

btk

=
LR

°©

71%(KS A 3011)

0

il

5

o3 All
=

TR, wh=gl

A, A,

T

ZE 7179 200Lux® A4

skof A

S

A=
Ef] o]

o
[¢]

=

A

)-

b
s
4

0]
s

4.13> Aol e FZAEY] 257

<

o] 2]

hyA
ar

<

Zrg Al Aol @7, Az

L
) N

g H

ol

-
]

S

(3) A~

sto] A7

g

4.14>8} 2+

hyA
ar

st <

°©

W7

o

=z

NS 7EFRAS

-84 -

]_

S

&

S|
4l

a2

o] AAHAYE 5%~30%7A 5% EA

FRP *

o

L.

%1—

d

Kl



<GE 4.14> AAAA wste] we AW

71& 5% 10%
A\ Qm
0.‘;\ 197
% — o5% % 9.0
| Bl | Jal | Bl |
| I
15% 20%~25% 30%
50 o
ik L % 55
| Bl | Jal |
\

W) AedE (3 Aste] mE W

2|5 F e Wale] wE AAHSFE <E 41558 o, A5

= 2o YA Wt AR & 5 Q. S5 A5 FHs
%ﬂ~ 2ol A7 27w, %Uﬂﬁﬂm Y3
B AAFe] aE vwsks Aol HA ot o]
AHE 10%= IAGA71aL, AFFe] gle 7IEY AFAE, AFes 48§
A s, BAGS BUHA, AAEA Y RUEA, 5EA5 153E A
AWSEZ2 st

<X 4.15> ABFHg WH3le] & AAHS

A2 B (7]18) A A B (13 BAS (EYUHY)
W e e M
> , +
NE|N BN E N
A A F (RYEE) FEA5 (F5H BAD FEA5 (ES5H 34D

- 85 -



(4) AlEdeld 4 23

7hH A A dstel u}

gl
(T
>

5,020 3,600

3,550

5,000 —
/ 3,500

4,980 /

3,450

< | 4,960 = | 3,400
2 2 i
s g | 3350
= | 4,940 =
LS / 5| 3,300
= 5 A_//
| 4920 / S 3,250 —
o 0
4,900 3200
3,150
4,880
3,100
4,860 3,050
ViES 5% 10% 15% 20% 25% 30% 7|= 5% 10% 15% 20% 25% 30%

2,500 10,700

2,400 3 10,600

2300 \ 10,500 \\
10,400

= 2,200
g \
Z | 2,100 /‘
H \ 10,300
'1‘(__ 2,000 \ T \\ //
= 1,900
E_‘I’ . \\¥ 10,100 ~——
1700 10,000
1,600 9,900
1,500 9,800
7= 5% 10%  15%  20%  25%  30% = 5% 10%  15%  20%  25% = 30%
71& 5% 10% 15% 20% 25% 30%
= Al gk
© (Og}[%?/ytf © 10,576 10,167 10,070 10,089 10,172 10,260 10,350
= H] A7F$§
71 EH%E 2EE 3.9 4.8 1.6 3.8 3.0 2.1

(71 4.20) WA WAste] wE o] A=

Aol 4 A, id%“?ﬂZﬂ,O] =782 2oy AFEES 7FAa
o= A =
= =

o] o] WA o] 17}0}01‘: 5%‘01]1
b W ey s N &R og Frlstd. o]

- 86 -



W) A FEH Glg) Wste] mE W

5,150 3,380

A 3,360 »
5,100 \/
// \/‘ 3,340

5,050

° 3320
= E‘ /
‘é 2 | 3300
Z [ 5000 B
= // = |3.280
[ R
T | 4,950 g 3,260
= ”
) / E) =
| 4,900 30| 3,240
3,220
4,850
3,200
4,800 3,180
= 7= XE  MEXE  EYNE E¥NE 7z 7= ZAE  AEAE  EYNE  EEAE
(g 10%) (ZLHE) (ZUEE) (SSE3A) (ST (Mg 10%) (ZLIHFE) (BUHZ) (BZHEA) (EZHEA
3,000 10,700
10,600
2,500 \
\ 10,500 \
5| 2o r— —— 5| 1o \ — e
é § 10,300 \
—| 15500 -
;‘ .,'j_ 10,200
= & \
8o 10,100
P 1,000 o ¥
10,000
500
9,900
6 9,800
= 7= x| MR EUXE  Sux® 7IE 7= Bis MRS EEANS EEAS
(ME 0% (BUHYE) (ZUHYE) (HSHZA) (ESTBA (AHd10%) (ZUHE) (ZUHY) (E5HZANESHBAD
5 i) 3E =] 5 i) =) i)
S AR A A% B A A5 -k
= =3 (EUE) | GUEHR) | &F5¥ AAD | 59 BAD
= oA A 2k
& oA A8 10,576 10,070 10,329 10,411 10,409 10,351
(MWh/yr)
71% tin] A7FS
[ EH(%])) 2w . 4.79 2.33 1.56 1.58 2.13

(19 4.21) A= WH3te] W oAN|A] A

1 O
om, oA di&o] i, A% EHA

j
FarEnh T 9o ATHHE £HeluA AERT A ®wE 9 AL
o



7]

o

3

(@

4.1.6 =

| Solo= 2717 AEHY FHo=w 7|7

9

Fol F= ARgdrh

=
=

4

EUE A,

WA s e,

el A Angke] WskE

< 4

Wellu#] Axat el w

Aol A

A =

9

T
it

7
Mo

Bide g 9

F el

)
pus

o ¢

3]
<l

qolt}. walA AAF7] A

Al ey

5t

7hA 9] ko g uprrolA] 7l

)

B 14

(€]

A g7 (A

=
-

Slof u}

2 A8

Zpgel w

AFARES) 8] B0

1=I=]
T

o] -
L

AeFow Axd

2=,

Q-

ole &

.

Mo

B

—_—

0

!

ol A==

1 A
How Aygue

L
s

E K

|
L

of o
&71+= JNE7E Ths st

1
h LN

$57] o
Fefel o

S|
Y

Fol FH=E ol

+
ol
=\

)

=
-

=]
=

o4, A

S

Fotet.

S

= fle slew

ALH ZAAF7]

- 88 -



SHAHA WHgle] mE AAWSE 7€ AR HE 1AW SEE S
o @Ay FE5ee FuAn Frbe wE AAS V| Hy Jukeyx] A7t
Fe BT AARF BAL 9% Fo) AAAES PER7)
(62~99) F< A ALt Mgtk BE duTgdEe 3
T2 ujdo] Fo] HLEo] glomg AA FWAS BT uE 5 gl
vkl A bsd AnAe A A2 122 s

AAWEE <E 41650 o, JE e et Aow s
wlmol 7] A Ak JfHAI7] = Wl xEegiod, F WAS F
A e ow ZykAz7] ete] Ao vnlE wAsa, Fo| Folws
HSA] Z ot
<X 4.16> 532 Wsle] s AAWHSE

7] (Close) 712 (Open) 1.54) 2.0 2.5H]

G | 9F | A | 95 | 34 [ 295 | 28X | 2F | 24 | §F
= A 56m | 34m | 56m° | 34m | 84m | 51m’ | 112m' | 68m | 140m’ | 85w’
7Nk A Om' Om' | 28m | 17m | 42m | 26m | 56m | 34m' | 70m | 43m’
=] 53] g LY

(19 4.22) W3 AAE9

W) ASFE (713 W3l w2 €]

A ZFe] WHslo] e HAAHFE < 4.17>7 2o, AFFHEHHEHZE A g5
= MA7bsst Ao Qx| Wshrt AAeer 3 ¢ . S5 A5 FHE 7
I |

>
e e Agu= Ao AX7F th27] wiel, FHAnt T 2
o] A EHgH 2Adr|o] FIE Hlwsts Zlo] EHoltl o]E 23}

- 89 -



o

HE 10%= 1A A7]1

w7

AAA G B G go] HE B

olo

i

ol

%

X
oy
:AO

T

o] AEA S, ©Y

71780] Q= V1=

btk

1o

ofpy

ol

el

A

B (8H7178) W stel] uhE

(6]

417> AE3

<3

BAE (EYEHA)

AEA S (RYER)

1

wEA e 55 S

—_
o
i
X0 | S
A
H |
o
Nz
0 N
| g |5
il ,.zm_w — |}
)| JﬁN_l
n )
ﬂo
%_mo Sk
jaheinigl RS e Bl k¥
X (&} + ol 7o
ﬁoUl — e | T X
B oF A
Homo \,o/w
GOy
e (=g
<Hl ©
o
N
ao Q
T S
N
ﬂ
"
U
s J
%0 Wo
g |-
X

FEA T _HEH AAHASE)

ZE!

=]
24

A

A

(3) Al&d©]

71

914 9]
el

o]
=

418>} o] 5%

7=

hyA
ar
X
=

= ZART <

}\ga

v}
=

°]

Bl

S
=

3 W= E =

s

d3tetar

Els

s7]5el ¢

YA
ar

=}
T NI R e
o|o|o| 2
~|&
I
-
ad =) R ENTAPSES
N Sl = e
ﬁ72567
- NN N[
=
a3 Y I RN
r o | <f o
| St
mR| &
~
wo— |
N—
5
B o N
an —|OINN|O
Al o N <o |>
—~| =
=7 Q5|9 ©
mﬁa Lo |y |00 |0
N~ |~
B= — [ — OO
mR| &
~~
~o— |
(t
=
B o Q|||
|1 ®0|—|©l|w
Wun — [N [<H|©O
\QW)
— =
o |
—~ Omﬂﬂﬂﬂﬂﬂ
maOHHB
w.ﬂ((_b.O._b.
— ||
NN

- 90 -



il 24Co| 3|
6.00 [‘:’_}'-ﬂ ZAch] ;ﬁ_xﬂ %7] %]: S ] O‘j];]:
——awolst £E By 0 HHBIY = = =979
5.00 =
_ . 71E 0.31 0.31
T NEGM) | 271 0.46
=
S 1.58 (1) 3.68 0.53
7 — 2.0 (A1) 4.62 0.59
e
0.00
NE - AEOHY) LSHEIY)  20H I 258 R 2.59 1) 5.39 0.65
(19 4.23) S3EAE AAg7| 3 24Colste = 7]
o AASZF A ey A] dikel adAQl YHEd % olst
- o - - - -
371 VIS SN dae (¥ 4.23)3 Zu S3FW o] TES
AR ZFS AA S7FeA N Wibolux] Aite] a3l W% o
o ¥7] e A FUkeA e A o= YEEY
5,000 3,300
4300 3,250
4,800 ’ \
T 4,700 g 3200 \\
g 41600 g 3,150
= 4300 & T~
I | 3,100
= | 4400 s
E_‘J) 4,300 ;8 3,050 \
4,200
4,100 3000
4,000 2,950
7|1E iES 1.5H) 2.0Hj 2.58) J|1E 7|1E 1.5H| 2.0Hj 2.5H}
(B2 (@A) @A) @4 EEAY  EEAY EEAY EEAw
3,000 10,600
2,500 10,550 \
% 2,000 £ 10,500
H E \\\
§ 1,500 § 10,450
?ﬁ’ 1,000 Z 10,400 \\
500 10,350
0 10,300
ZIE 2NE 1.5 2.0H} 2.5H) S 7|1E 1.5H 2.0HY 2.5H
FEAY)  @EAY @AY (EEAY) ERIY) RN (HEHW)  EERW)
71%= (Close) 7] (Open) 1.54) (Open) 2.08)] (Open) 2.5 (Open)
T MR G
(MWh/yr) 10,576 10,488 10,457 10,428 10,403
71 ] e 0.83 1.13 1.40 1.64
(%) ’ ' ) )

(14 4.24) 5344 dslel o2

- 91 -

Ty

A A




o7 Apee] tigt Aol B A, WdeliAs] A9 Auag
g %

0,
o
2
°
M,
1o
T
oty
)
e
rlr
S
O
U
27
re
t=
=
BN
o ok
<
<
ﬁl —)
o
o
o
krt
|\
X

71015 SAAT, <F 4.19>8) o] & WFEdA SHoE F77t
T, Ao FE SEA e dEs ®Hlg wedE HE F
A (5% FHEY BEUEHE Fo] A8d AedH gr|Fe] v %
of WAstel UEFY AABY] Yol ¥ £ AOE BAAL T 4
AT (EUEH ) o] HA G (EYEA) By g7]=ko] 1 @o] wAgshs 33
SA7F Fob 717 S @dstA EASh Zlor ddEy. 5EE A e
(@EB) 9 A9 GEAAARTY BYFo] HEAAARE A/ Furt B
Al YRt ol WSS 1530 Fol 37 AdEHE 3
ghof o], HSAAA TS S L WEFolr] witel S33 vl
el mEFo] AMe] $] 5L U ABA fESE RO BH
2A=g
<E 419> ASHH (717 E 370l 5F(64E~99)

GAE B2 TEW (B/%, 9 Aed (%, A%
[eho):m/s] i 3/ ) 59 (A A) 15H G A=)
In—>Out‘Out—>In In—>Out‘Out—>In In = Out | Out — In
71 (Close) - - 71 3
7]1% (Open) 18 135 21 73 224 10
BT 87.2 172.8 57.6 109.1 1,665.3 1,528.0
(21 E] 3 . . . . , . , .
A 87.1 171.8 62.6 104.2 1,652.3 1,526.4
(2% ' ' ' ' oo oo
= AH H
v O/\LH Ktk 124.6 242.0 48.2 136.6 600.6 394.8
(5%)
B = = =]
o O/\LH A% 25.3 149.2 63.6 157.7 539.5 321.2
(I1Z5%)

- 92 -



e

S
<
o
)
T
Bl
3

jZZ TV a00i3 2E BT T M EI|R [%ﬂ :ACh] %liﬂ %7] %1: %2;(;;};]0‘1;0]:
7% 0.31 0.31
( j jf%) 2.71 0.46
o aes | s | o83
//”\*\ %é;‘;)w 4.62 0.59
| @s

o e wmE owemomme | SEARS| g9 | og
(1% 4.25) AFHE (F7]73)E dA7|ZF 24Colst>% 7|

= =] S =2 S [e] =] =
Eo ASFdH (EHE A RS B4 Ay (O 4.25) 9 &
=] — 1= -
ow, AEA G (EEER) 9 gV|Fo] 7H Hor, FX T (EYHHA) -
H = = = 35 =] = = = A~
FAE (HFE AL 15 -wEd@ AT (FS5E AAEL 157 o2 yE
fra=y
5,150 3,300
5100 e 3,250 \
// \,,/ 3,200
= | 5,050 T | 3,150 =
kS 2
i 5,000 Z | 3,100 //
e =
= = | 3.050
;%_; 4,950 / ?o 3,000 ——
H | 4,900 30| 2,950
2,900
4,850
2,850
4,800 2,800
1= Eis HBX S SEAs S2As |E gxs HEx s =EAE =EAS
(ZUED) (2UEF) (dXHZA) (S5HEAM (RUEHE) (BUEH) (DSHHAD (230FA
3,000 10,700
10,600 \
2,500
o, 10,500
= s =] 10,400 \
£ 2,000 —— £ \
H £ | 10300 \
_»'j__ 1,500 § 10,200
g % 10,100 \ /\’
K | 1,000 #] 10,000 \./_/
500 9,900
9,800
o] 9,700
EES Hil= MHERF ELXE =EEX2 A= gxg HERE EEAE RS
(BUHY) (ZHEE) (HSE3A) (55TEA) (ZrHE)  (21HE) (EXHZA) (55HZAY
= ()5 AP A8 BA S HFEAE FEAS 5=
Z (A3 2 B RSy o
NEERAD | @igd | @uED e | TRy
T oAUAAEHF
(MWh/yr) 10,576 10,004 10,028 10,191 10,163
= A 718
715 EH;] 2w 5.41 5.18 3.64 3.91
(o
B &

(138 4.26) A

G (713) Wt wE

%

- 93 -

ANA A



AFA ARGRFel thet AlEdold 24 A3, Wy A] ARER2 AAS
71l mahA el Aede 9l Fof fAdgs WelluArt Aol AL
2 uEpgton, AAgA S (EUE ) el 7B Agaart £om, BA e (BY
) -4 e (58784, 15 —weA e (5444 A5 co R
237 2 AR YERY Gy A AR Fee AdEr] AR
o] 7] wiEel A Gt ol kAol v & AEAE (R
YUHA) -84 5 (RUEE) -5 A (584 A, A5 —wdA e (H5H
AL 157 o2 AA vEbsth =3 2Heu e A9 kA A
Ao (G E AAAHGe] T4 FLsA HER

gy & oAU AAREEY Aee BAE (RUE) o 7 ddEe] =
UERE ], o= AFEA S (RUE ) o Wiellvx] Aol 7B A, o
WA ZF 7 A7 witel gatd F olyA AR Rl s A5 (U

ol 7 mypH o ® ek

o] % 4
L ARREL FAT, 9EAIAL FPE AQBINE AL FHAe
a3 @ EIF 2 ABFE FFE) 7 BAEolth, 2PAUAL AAAG
W nedae i APARGeel AFe Agsn FUAS AA e
Aol aspHol AR, AR T} Bz A} bed e 48]
AAAE AR (F5R Aol 153 AFsE o] R How
Lhebstet
w5 F iAo 49w ol dF welzh 9l Wel wwAo] e
ARFHZ ANs= o] FAW, AAAFEL AdAE AFAR-dF
(10%) 2 AFst= Zlo] AdHolw, AAH/ 44 Lel @ wji= FABe] &
UeFS At 2ol 43 BREQ ZoE dekkt,

- 94 -



4.20> oA

-
st

<

, s o 3
TnZ SRAYPEER T
7o & ol T upo I X
zr R o 50 = /- :i, ~E °
S EBe=|2],|F L8 5 E TR Ta BT
X 0| E| = < = at il o0 "= il
S HHE HEEE 08 EFlaRiZ ]
e DIZE] & | (o IO e Wy =n PR B
UIZETT 2] 2] 5 CTe% mils o B g
oT AI ‘wlb o LH Awﬂ ‘w;,._ JmuL H_A| H 1_,NE
% 2 T =M SIS IGNE:
©l 2zl = Wl ATE T ey
03 ZL | Mo o o = X ™ oer M R o N o T
s 2| L EmET D g < L) 1 Jpe gy o N T T
- S| me |& B o7 B X Gyl ~— T
— | I52) X Z@Eﬂ,z#ﬁ_ ]r1_ — ﬂ O# 1_O| ﬂ = N OL 1;1_
2 E| Sk % FEEEE IR T
< = a IR X o3 X ) = o=
N s S X E T o
) , 0 A —
< @ T o me@ﬂﬂ ﬁauw%ﬂ%?kﬂ
»lalE | g B A P I W g
Xl ISR g G N A of B M= 21%% = 2o
50.e/ﬁﬂ_ztmu _ - A o= T ijmu oﬁo_,oﬂ
Ly ClwE[ B = |T oy T R o ol o gy T 2 o RN wo B
3 o i =t FIZIRT| & « o ﬂeﬂvﬂ%] A ol )
o) il Bl I N ) X o " do N T ) Ao
HL ) 1rL 1_|1_ L ‘m_._ Z-#O — .6L
S of- < < < —_— T = . w2 T OT o
— N — 5 oy X o)) G T o T o y
=T = E ™ o X o X2 —_
Sleg| || |E = = TS T ooy T
~ SRS | I G i S o Lluﬂr%l_ﬂuﬂL]%
Jxlw5o.mzmvﬂ_%@%l Ny oF Re T = N Nl
SHET SRS i T ErLERes LT,
u%wmeWWmo Gy b I ) TRT 2
SN EINE: hntERwEEIze
— o} oH o ' 1 o] B oF
Tle |5 X0 OB 2 o T o x
G I = B = A XN o 2 gz o= K N -
Jo o el | B o ﬂo AN ™ OR B N ;| T
Ll E o K| o | 10 X n_AlPoU_lﬁo ToR o M ~ No
MR | B RO (e | <D <0 T A =" J)J iy
i ol |5 |PE|RRE W < QT o N &
0 %o Aw ™ — = T . . G my dl oF N
i 3 Jm.L o N %o N ol 1__/l 0! e 22
X W o - ik ™ Bz 18 & 9 B®WT
T i g a0y . 1T R A
= N * " X < R
T Y

- 95 -



J% 1.5cm

A
(e}

]
=

o 7

T

ak;

]

=S
i

Apd A g

al,

l

HL/_\] e}

HA A2 HEARE 0.25(Green/Blue) ©] 9,
[

hYA

a1

4.2.1 7 oA
ERRERIEE

/me) A A5

150T,

(1)

25|
v

T
Ar

—_—

0

2l

aE §lo]

Els

ol o

[e)
3

R

[¢]

4.21>3 2o g8y Ag

o A

=
.

of thet AAMTE lerw Fol gl 7l

o) o apH ot}

oL A

K

)
1o
olo
X
ofpy
Tio

0.25

(e}
(Green/Blue)

PAFE

$d& 150T

H

ol A

-
L.

0.5

19.0

1.8

S

1759

&
=

Sk
H

&

0.25

(e}
(Green/Blue)

FAFE

gul

g€ 150T
=]

H
I

=4

w2} A

o
To

Y

0

25!

Hol— /_\]

(f1)

£

A

o

A& =% ()
1=}

1.5cm/m’
2+ 7))

>3
‘X]

|

2~
R

2.4
9.2

Ae, & ()

3

How_\]
)
- 96 -

1.5cm/m’
0% (7]
AP A 5= (fE)
1)
71&
1)

ERE
A ) B — 3 ()

I~
R




St
H

=

3|

A
)

(2) Yeld= #

ﬁo

S
S|
=

1.5cn

T

L

T

o

g

A
hs

4.22>9 7o}, 18y 2B

gt el A

)
=

7]

o

A H G E)

7%
AFgel A= 71E9

]

%S
“

15

)
pal

hva
ar

<

o
R
L0
B

=g

4w 2509 43A% 2UEPoltt o
=z

q
14

&
ax

#
75,0

7}

0.25(Green/Blue) ©] 9,

s

ojaL, Al

e}

=
)

A
[e]

1} 2]
A& FEH7t

7H =

o

2}
], 1%
= x|

=

I~
) LN

o]

Xo]'

/m’ &)

|

HOL /;]

A (EYHE)
" 1507
(White)
1.5cm/m’
2.54)
(71 dn))

HEAE 0.50
R
10% (2UER)

<
RLn

T-EUER

]

w

EEEER
278 (%)
0.2
33.7
4.6
1.4
5.3
5.4

8.3

)

ST A
EEE
A5

<f & 150T
1)
2.54)

(71 oin))

]

3
1.5cm/m’

(White)

0% (7]
A A& =% ()

H
A A

REARE 0.50

shoit.

S

<
o

T-EUER

A

Ao el

ZEH)
A5 e

12

3

F9H)

gf) o] "AnQl 10%=

A

<R 4.22> ey

AR A 3
A1 7]

[¢]

}(10%)

o

T-EYH*%

=]

A
- 97 -




™
&

9 9] 9}

o] A7)

4.23>3} o] A5

3
ar

e <

L

ef 2}
il

]

s

o 2oy A HAxE

A

15

°
-

a7 9

[}

o H

E 3}

L=

1=

A%

— %

HAolm g A E

=

D —1E5 R

73

Ar

0.50

(e}
(White)

"
2.54]
(1= v

AR
1.5¢cm/m’
A5 A A

30% (%)

$#g 150T

H

<
pL

EEIEE
278 (%)
25.8
24.2
0.3
21.5

=

PN
T

H

o] ol
Yo AAg7] Aol welEA gkt

oL ]

3]

2.5H]
1= gD

30%

-

°
s

T

[¢}

2 (30%)

3l

—%

A2

N7y 7Y

I

A5 H
ZEH)

o

T

&

]

Kl

T 3
o A]
A1)

,._vmo
e
FF
oy e
W e
=
;OH

‘_.*_.oﬂo
o o

- 98 -




T oyuA HHAHSY] A5, A FHe FAE, DTS F
2 0.25(Green/Blue)°l™, 7% 7IH4ds 1.5
/m e =24 i Aol o, AAAFS AFA T -HF(10%), A7)
1

°
o
o
©
=
)
ofN
A
2
&
olr
K
(2
oX
()
o
)
32 o
B g

1% 5

Aggee 3%, 9 dgeux ARz gol 4AWNE s

e W BAY Fesk ERHolAT, AAABE AFA0%) S G A

P Bol HApgols, AABI N E BHAF mUEFe] HHMsolnt

ool mel BHEWL A% AT (FHEE AE0] AbY 2 AAY
1 .

H = =
e P R B IE T I
U <] & ok g A U = S = ] = ) =z &)
2] 23 E P2 0.3 HA 5 FYEY
Gdd 5 S-# g 150T 19.2 $-d & 150T
= HEARE 0.50 HEAS 0.50
EHAd% . : .
83 (White) 0.8 (White)
AR 1.5cm/m’ 1.3 1.5cm/m'
=7 ek ExEe
A a;fn T2 A W 5.9 =2 A w2
2]
AAHA 10% 4.8
SR REEE] . 8 BA e EYUEZ(10%)
= AR % .
) eremHE
2.54] 2.54)
=3wA 1.
, ® U1 ) 0 C1EdH)
AR
('3;‘141) BAE - R EF 5.4 HAE U E I
(s}
Tanag 94 — —
X]%%ﬂ}(hl%ﬂ%) }\_1%] %X]F_-]—lj—qlﬂ%}, Fé)]-U‘in' 10%

- 99 -



4.2.2 sHEHAEEE AuA s F7t

ALt 37HA FEEARED S B

Ly
=
Agbgo] e BRARD e 7bg B2 vhebeeh
1 o

o4 =] €]
Wie| A FFEAELE oA 28.4%, WA 38.2% #H7ty
, A7 1 EA] 2 e XY dAEE Bl d A YEFEA
A A okorth Wiy x] FREAREL Wiy

2%
gelluA 20.2% daE%oH, AAg]E 2
=)

gto] @A Te AEHNY] dol el A = Wielvx] FEEAEE
(o]
By A JERS AR, ey x| ek 28 elu A dagol A e
6,000 6,000
712 Moo EgETEY U= Pumoux EsEzEY
5,000 5,000
£ 4,000 — £ | 3, 4
g E_ 4,000
ﬁ: 3,000 —— | ;n?: 3,000
=3 <
K 12000 —— = | 2,000
z z
1,000 +— 1,000
0 0
ol L x| Aol Lz| ZHOHZ| oL x| gox| Z=HO| %]
6,000 6,000
Hr71E "xyoyx EEEunE Hr1E Mzoux SRzl
5,000 5,000
5 )
£ |q000 £ |4000 —xo
: g
g: 3,000 +— | m 3,000 +—
=3 =
_'K__ 2,000 +— J E 2,000 +— e
F 5 !
1,000 +— 1,000 +—
!
0 - 0 :
oL x| o x| Z=HOL{X| CHof| L X| o L4 x| ZEOLX]
= kel %] Wkey A Zm o144 Zrg ol
¥ | sgugea | sgugrw | seuged | sgugwea
k| AHEF(MWh/yr) 4,909 3,515 3,653 3,687 3,604
A AE (%) . 28.4 25.6 24.9 26.6
Wk | AR (MWh/yr) 3,247 2,007 1,821 2,183 1,843
SR A7 (%) . 38.2 43.9 32.8 43.3
z  |AEFMWh/yr) 2,420 2,420 1,932 1,795 1,939
= A0S (%) . 0 20.2 25.8 19.9

(18 4.27) sFEarddE - 3 - 299 A A 238



2
iy,
i
rlr
[
juiu)
-~
NS}
*
B=)
L
%)

Y kY
o
Ny
o
A
of
-3
A
N
o
)
(=)
oyl
ko
i)
o
o

WA RS 7,385MWh/yr, 71 the] 27He 30.2%% et 4714 &

Bd 3 7R oluA derg ]l BEl Zo g ekt

11000

10500

10000

9500

9000

8500

8000

jreg
g
2
2
3
I
5
#o

7500

7000

6500

6000 — — — —

ZIERd | L X WG] L X EHU LA =L IERS|
ssuzoa  sgEzEe SgEEEd SwwEned
Nz Hlof 1 7] Ykl 4 X Z o= = Ay XA
©  |seapva | suagvd | gagvd | Epaged
= Q 2k
3 (ﬂﬁvﬁ/ﬁ; 3 10,576 7.942 7.406 7.665 7.385
= d 715
71 ﬂ*(‘;l)é—%g . 94.9 29.9 27.5 30.2

(14 4.28) sFEAREE F oA A d3&

- 101 -



4.3 &2 4

AAA AREEF 37FA old A

)
J_,No

il
AT

4
o
or
sl

k

qJ

tgon, olg Fa oux

1

oy
ol

), A

=
| .

17]

A (%) o2 ypERs

A& (17) o] ™,

=

[¢]
Iig
ZAY)Y

(

3
1=

K

3
A
43 %)

[e)
A

B =71

=

0.25(Green/Bule) ©]H,
[e]

bl o}

°©

o

=

[¢]

=)&)

—REARE 0.50 (White) o] ™,
zrg oA

A}

]
]

=

% H (AH

U A

_‘|

o
_]

(e}

FH (71 H) —AEA e (RUEHA) 2 YER

(2) Yol H
(AHFZIe) —71E

T
(3)

A
A

gl

)

d

A

o)
=

o2 e
17132 7]
- 102 -

})

&

A

=

4

FA] 8 (AL

o, Ak

) o),

]

Kl

]

Kl

0.50 (White) o] 1,

(e}

A&

I8

—d
L

H) =7 (EHEA) 22 YEbT

) — 2k A %
o B) —AHE 1) 5 (

2



=
A kg 4 Frko | A A NE By B RE % olyA
e EEES EEEX:] SEES ERES
. AH A 5 _ EEES
A 53 ) B A5 E]‘jaﬁé At 2] & v UE
Tl <@g 150T < e 150T © e 150T Sggt 150T
<t 4 BEALE 0.25 WEARE 0.50 HEAE 0.50 RS 0.50
e e (Green/Blue) (White) (White) (White)
7145 1.5¢n/m’ 1.5cm/m 1.5cm/m 1.5cm/m*
A7 EXSEE
e [ AN R | A A | S A | A A 8
[e} o
SRR : : »
- S SRRk A B3
=1 ) = 2] B = (4 ° ° S
FeA ?‘?gﬁ AE=2IO | wumg-10% | @2-30% | RUHZ-10%)
[e]
- = 2.5 2.5 2.5
e8] e - (71& tn) (712 ou)) (71Z&H)
T A5 H 2] 35— 3 (4 A 2] 5 AR5 A&
Gy | °Te e (ZUE) EED) (RUE
Tgnds 9% 55— 3 (i) A A5 AR5 A&
Augecgga) A4) TNl nuggaow | 2360w | 2UuER10%)

rd
2
1
ko
e
e
=2
°
X
o
ofr
ot
N
)
(b3
&
i
%
=2
°
X
offt
e
2
1
ko
()
rlo
e
%

e

$, oA 24.9%, WA 32.8%,
F oA AgnEe] FE AAHoE
| ekt webd BeluA AEde A

Qe B% 7] AR ouxe Aggol

o
=

o NN

of
o
(k)

HFHoz T dd F oyA AFEHY 7]E dv] 2EES &
st Ay, F oyA AR do]l T A UX|AME-E 7,385MWh/yr, 7]
4

M FFED F P luA "epxql

fooriNo1x

- 103 -



R

my
cl
Hﬂmhmﬂ —
]lﬁﬂ < =
£ _
ug.meldu o T T
ﬁaduﬂ_. ﬂ,mM O_Eméocm
nomma.mﬂ c_ﬁ%_@n@ o R
Mo o ‘MI 7 =< W X o ~ i HT_ X o
e E K ¥ G xE "
_,%,cfmoé 13052 w.ultri > =
T OE J;E ﬁ ~
JIIO:E ﬁoxa,%_ onn. 101_|
., © o h el J;AL‘UI oV N -
To- I oy B = = — © mﬂx_. o o ~ N-
ﬁmﬁfﬁg awﬂ@vf ﬂﬂ@@ LTk .y
Hf7i & ﬂ;wrhl ﬂﬁ@%ﬂ ﬂﬂ%ﬂ}g_,ﬂ
&_.o%mu__mwﬂm Awa T o ]]E_.ﬂ] /%u%Lm
%ﬁa&ﬁAma %w_mnbcﬂﬁqoﬁ Mo% S %ﬂwﬂ_ iR
Mﬂmeﬂﬁ nunﬂ sl xﬁﬁlﬁxﬁid xﬁmre_hﬂﬁ
AJI] ° olelJl] Jndﬁio_w wn_HLmlmau
WxHL %é]mﬂx zlyo_xu s 14
ﬂﬂﬁﬂ% T < TR 2 T < — \Moﬂ74
e —_ < o) Jmomﬂ] =T N o ° R
Y0 g = o T A Al e o o 1)) oy ®° zo o R
ﬂou_x‘ur ) OEWZ}_ﬂ/I] ﬂ.muELﬂﬂﬂ 3 mXE
_}ﬁ_gﬂg il ﬂwwr.ymb ﬂﬂn%ﬂ X o
Jo O o i uwoﬁlé o il =53 = X P
}kfrgo Ay 150#1@_ om_x\ el L%mﬁWl
X o le.e <N ﬂHLI = = &) m° ™ 5 9
g < U — < n o o) N UJLZ_.EL.
ﬁoo]o&o]# @M o#‘.ﬂldﬁé] _ow_uoﬂf.l.ﬂﬂ7 _ Ho,ouw_m
AR X o l 3 w2 = ) B + X
ﬂunldL ar Wﬂ%ﬂ%ﬂ mﬂﬁ&mymb o z°
ﬂﬂﬂma o WmoW%u%% Eﬁryg@ ﬁoﬂ,%o#g
;Ir._yl Drc‘._mo‘._r‘.* O_IWOwA e 3”1_1 5 ‘Iﬂ‘mﬂ‘_lwwylx‘l_l
o T " il T R Ay LEE Ellra © —~ X
Eﬁ?mﬁu}. o ﬂ@uﬂﬂ%\ Hfﬂmaoﬁ,mm ﬂﬁﬂwa
)| .O!
ag%%@ - Maim%@ i o T wan@
o T X 3 Mmufﬂ}qM urmogzqo Veﬂ@ <
A 2 3 %ﬂﬂoV7 oﬁo}%_o X o E
ﬂzouoﬂ 8 & TG fﬂﬁt = ﬂu%%
eI~y z 7oy ot = ”' Ay o0 nH = 50 Wm o
N . DLCMEOWMLLI ”_ﬂ-_._‘mWﬂlMg.]qoﬂ H;,o&m).‘%
= 1Ao7 xomnﬂpuzﬁmﬂ mﬂ]wrx_.x
< MM = o Mo =3 B o UT.CM M g
QMMHEE mﬂﬂu]iﬂﬂ WL_SLMOE,QI
X (]ﬂ]} zoﬂA_.oO
H,Al,NﬁlO Hr._ iOOW #W
_xLuEH w e T
e @ﬂno 2,
3 X Do ‘_Q_;‘DJ
TN
,.E_-UJA H_Al
)A
T o
0

=
Tj’,]-%

-
El

X] _6_!:1 -
’ _]-%Zjl &] q

ﬂ' 7

’ ]_}\]

- 104 -

g_]_-

=z} x
]_&ZH%% -
A

o

b

o] L x
o APyt AL

Aok



=

o

(4) thgA1 ] 7]

X
=1

Tis
B
w

Y
OO

_ﬂ
o
oy
) XO

ol

S A T 2pAsty] Al o]

grdel ]

Wol =] 4,909MWh/yr(46.4%),

A 3,247TMWh/yr(30.7%), ZgAUA 2,420MWh/yr(22.9%),

ar

oA A

&
oA +Oo 2 HFo] A

’ % HO]—Y

11/_}1:‘101—

10,576 MWh/yr=z ettt

H|
_ﬂ

~
fi'e}

ojny
Nfo
o
bjo
=

X

37HA] ey Aol o

A=

5

15

5|
pis

2FA) 517w ell 9u 1l Zef
2 AdEH,

=
=

o] o]y HAAEA 2 96%

A REQle] wheh o

A3, A

1713, A

Z

fo] 7B Z dvAA

1
elUA 9] A9 G (S Hg 150T)0] 2R e

ki

37} 43t

= =
o) AL

s B

Hokg 2

(6) =]

d

v =
- X

U= ek &

H}

at:

A=

3

(30%)°] 7F& & Ao R YEEH

W

iO]—

g &150T) &

ofel i

Ay, e (0.024W/mK) % 18}

B)E T

90~135T (A

ER

ERECEE

5]

Zh:

o 4%y FAE 2

U
=

et

|
Y

125Tol]7o]

-
L

EPS (0.036W/mK)

< 100Teol4,

22(0.034/mK)

20w Yertth

XN

K

U A

<

i 7Hg =7 dERstT

9

Zdlof H)

4

o7 A7 (30.2%) ]
2 vehdth webq 7 oy

K3

e 124 Yesto

Z ok A
= 71 1

o

=0
=2 A

)

1 BgRE 3 7

B

5 —150T, %

7%

A& 0.50 (White) o™, 3

B -

3

- 105 -



e (A3,
(EYE QA Zoz e

A= o

9

Z] ok o,
=7 =

o] ofiA

A=

vAO
Mo

B

)

~
fie}

oj
s

uA A

%
a9g ANHGL, HEHOR

g

oA AL§- %

oA A]

5

S 74
H =219 -

5

=1
74

AGA F

Z}-

A

=
T

O
il

=

[ A )

)

ool wel A

bl o,

bl 719

S

=oll A e A

G

A

_zrl

p—

0
X
=\

N
e

- 106 -



p
il
B

)

KH

s
op

H

1. 45, Zero Emission Building®] tlAFQl Z 2 A X~ef 3

AF=R 2008

o
ﬁo
I
S B
SN
w\ﬁs+¥
SN
I
5 % | o
meﬂmwﬁ
= o N
(@]
ral __ T
WB.A]
NHT
B
o L &
T
= . ® Jo
me%miﬁo
R
o} - K
w o N B
T WN X
— =
Hﬂ@@
EOL&;lHD
o = A
FR <X
FEI
- — NI
- e %o
Mo oF o .
= o oo N
T N o
T Mo

o AAb=1E, 2009

)3 =54, 2007.10

4, 2006.10

M

, 2001.2

i
A

7H tﬂ-’

hyA

FoAPgE wEE

2000
10. 71 &, Cool Roof A|AHQ]

3

VB, 2010

Y, A 3kAl, 2005

e

S|
ax

o

o

Ab= 1994

o3

IR=IC]

)A
o

7

el Al CRS¢F PBS]

-
K3

L AER

oy
nr
ai g

A, 2004.5

i
RN

M

o

tf A=, 2000
16. 25 9], A 5-Fefo] uf

ot
!
o

)

N
ﬁo

Jjo

0

)

=3, 2001.9

1999

A=
1,

Fe) A4}

A, ) HAke

ARed A =4 2

o) X-]/\
-, 2001

7o T,

18.

- 107 -



19. 4%

20. 0143 A, AZSHAZ(3H), F2, 2008
21. o]+ A, AFAAIE, A EIAL 1999

22. o|F2, ¥F
AR=% 2009

23. °]%F2], BIPVE st AF)§ A& 2 & wE adiEA A+, Algd) AAL

=5 2009.2

24. AN, FHAEAEF(F) FLTE © VA8 FAE A 2 AlE AR, O
&t

25. d5E, AEE M=YAIYE AL s Tawiol ek AT, sk A
AR=%-, 2009.8

26. ZAF, 115 FAAEANA d=sadE Qs HHEX oS 9 FUE AL
A= 2005

27. AF3, AR Ay AFHAE Slst 7F42A Wl #BsE AT, o] st
o A Ak, 2001

28. HER 9], ¥R Haste st AGo HA) L) e AT, S
FollAsts] =4, 2005

29. =AMk v, 1 gAY #e #F, 2007.6

30. FAE, oAUA e H7tE B3 W AR HA7EA e Bk A
Qe ukAbEe], 2004

[ 9] &4

1. ASTM. 1998a. "ASTM E 1980—98 : Standard Practice for Calculating
Solar Reflectance Index of Horizontal and Low—Sloped Opaque
Surface"

2. CIBSE (The Chartered Institution of Building Services Engineers)
Guide A Steering Committee

3. D. H. MOON, A case study of the body shop design in an automotive
factory wusing 3D simulation, International Journal of Production
Research, 2006

4. ENERGY STAR Roof Product List, List Posted on September 16,
2010

- 108 -



5. Howard D, Goodfellow, Tahti, Esko, Industrial Ventilation Design
Guidebook, AcademicPress, 2001

6. International Energy Agency (IEA), Key World Energy STATISTICS,
2010

7. Jose—Tomas San—Jose Lombera, A System Approach to the
Environmental Analysis of Industrial Building, Building and
Environmental 45. 2010

8. Lixing Gu, AIRFLOW NETWORK MODELING IN ENERGYPLUS,
Bilding Simulation 2007

9. R.U. Halwatura, M.T.R. Jayasinghe, Thermal Performance of Insulated
Roof Slabs in Tropical Climates, Energy and Building 40. 2008

10. Spencer Dutton, Li Shao, Validation and Parametric Analysis of
EnergyPlus : Air Flow Network Model Using CONTAM, Third
National Conference of IBSPSA—USA, 2008.1

11. Stig—Inge Gustafsson, Refurbishment of Industrial Building, Energy
Conversion and Management 47, 2006

12. S. Wijewardane, M.T.R. Jayasinghe, Thermal Comfort Temperature
Range for Factory Workers in Warm Humid Tropical Climates,
Renewable Energy 33. 2008

13. Xiaoxin Wang, Chis Kendrick, Dynamic Thermal Simulation of a
Retail Shed with Solar Reflective Coatings

14. 2007 ASHRAE Handbook : HVAC Applications, CHAPTER 29,
VENTILATION OF THE INDUSTRIAL ENVIRONMENT

15. 2009 ASHRAE Handbook : Fundamentals, @CHAPTER 18,
NONRESIDENTIAL COOLING AND HEATING LOAD
CALCULATIONS

[Web Site]

L. oy= ¥ FA, AUAZAATL o)A, http://www.keei.re.kr

2. stk X3 EHo]A], http://www.kses.re.kr

3. American Honda Motor, http://www.honda.com

4. Green Car, http://www.keei.re.kr

5. U.S. Green Building Council, http://www.usgbc.org

- 109 -



°F A

Z o
=

FADE
AE9 oA

Wﬂuﬁoi
ﬂe_.;oﬂ]
%ﬂlﬂuum%wm%
N o= b E 232
iﬁéa]ﬁﬁo:oﬂ ]x_.ﬂl
Lu%oE,L%ﬂuo_. %ﬂ]ul;%
74&;30_ 75 ﬂo%ﬂﬂi L
N oy °F op o Mo R mwa B ﬁ_. %
M) N T w T i No P o WL 5 :;
laoar._Jx WX %_ma -
< oo 5 T xzyyoﬂ -2
1}%#%1% =73 §
a0 Ekﬂ@ E,o_urmmou i3
63 P T o - 2
ﬂi @é% 0| . =
: ﬂor 3 J-%OE,OHHOL 'Bo
JLI]l"AﬂN N : Z.._]
H]Alcx lurL 0
5 72 < s T v ol S SR
a0 B o = mm ~ wm - : : s
TE = "N B o o
]_ 701_.2 o . .
ﬂxmanoylxﬂﬂ @%_Zgﬂ%aﬁr mow
oTW%%ﬂﬁmﬂ ﬁx&mao% :
oy T g 5 ;
a.%%lﬁﬂww %ﬂ%@wrx 5 ﬂM
‘Ijlll‘l,.r ,a/u ﬂeﬂuﬂmﬁllamMﬂ ; ﬁEO
O7L1_|_|O XO‘LIL‘I LO‘I_| 7E
10Lﬂﬂou1u ﬂﬂﬂ@_a% o
1__0%9. % ﬂﬂﬁﬁﬁﬁﬂc ) Y
o A g o KU p— T g o ojn X s
;I‘wﬂ R RIS HT._ K3 va EE U.._ ‘Ul HT_ Ur}
_ﬂm.ﬂ_ﬁﬂ%% ﬂﬂrjxui%ﬂu aw
Jﬂﬂul CRS ummhﬁaoﬁa W oy &
° 2 = <V B " o T g L s d :
7ﬂu O o_| : 3
o;, = o] N < . 7
maﬁ%ﬂ@%ﬂ ﬂoﬁoLmler of Lohﬁo#
i 7 pe % Ay % " =X X T ©
X .L]L ]
a,_dlwmg JxlmrL %?%ﬂﬂﬂl =y x%
oF X QA oo}ioo 5
_sLﬂJm.Lﬂ; n ] 5 ) ~
e_éwa.i H%ﬁq% 5 :
) L3@.7&0 A o R
~ dﬂ_ Juﬂh
0 O%OE.._ 71_
<0 ™ o ;
o = E \)7_
o J /1\%
ol

- 110 -

NIAE Z7}
= 7h

=

.

T oo

[e)

L.

¥



B

ShS
o X

(3) A<l 7

2 BAEAY

Yol 30.7%,

O 2 ERRH

o]

oj

oA 46.4%,

olel

o

ey A 22.9%= vl

el 7AE o)A
.

37HA ey Al o

A

9

Z ok o,
==

Mo

oy A

B
B

)
xr
gl

o] 7k & °lvAH

o
=

a3t
s (F-EE 150T) 0] Z="g oy

7v A,

3

= =
o) AL

3

Aotg oA
SdgeA e A% v
(30%)°] 7V 2 Ao et

(5) ey A]

d

v =
- X

3

A

U= ek &

H}

!
b 2 Ao® vt

A=

3

W

iO]—

~

oy

U A

A HER o,
o= e

% %

i 7He A YEbs o

of H]3

= AAHoZ 7F oA

o Lyx] A7H&(30.2%)°] 4714

=

e

S|
=

o

<

FAtt. ol uet

tol 7145

)

=7

el A

- 111 -



ABSTRACT

A Study on the Energy Conservation Strategies
in Factory Building

. Focusing on Automotive Factory Building

Chae, Min Su
Department of Architecture

The Graduate School of Chung—Ang University
Advised by Prof. Park, Jin Chul, Ph. D.

Recently the whole world pursues the sustainable development and
embodies efforts to reduce energy and CO , emissions. Our
country consumes a lot of energy and highly relies on foreign
energy. Especially, building energy accounts for 24% of total energy
consumption, so energy-—related studies are actively have be
performed. However, it is limited to a particular building application,
and the studies on the special building uses such as factory
buildings, have never been conducted. Energy saving of factory
buildings is important in the aspect of global environment, but it will
enable the establishment of the energy saving production base,
reduce the cost for manufacturing of the products. And as a result,
it playes an important role in the economic development of the state.

This study is related with the energy saving of factory buildings,
and automotive factory building are targeted for the study. Thus,
energy saving strategies of factory buildings have been derived,
being focused on automotive factory building, and then the energy
saving factors that can be applied to the target factory buildings,
have been selected. And then the energy consumption of heating,
cooling and lighting, and total energy consumption have been
calculated. Through this, the optimal combination by energy, has

been derived and each integrated saving model has been proposed.
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The results of this study can be summarized as follows:

(1) As a result of the analysis of building energy-—saving
strategies, complex correlation among heating, cooling and lighting
energy appeared to exist. Thus, individual energy—saving strategies

1s expected to increase the other energy.

(2) As a result of the analysis of major energy—saving strategies
of factory buildings, consideration for the surface area of roof, the
planning of roof type and window for natural lighting and natural
ventilation, and consideration of insulating performance, the surface
properties of sandwich panels, and the plans to shut off the amount

of air intrusion, are found to be important.

(3) It was analyzed that the energy—saving strategies that are
suitable for the climate of the target areas, were the enhanced
thermal performance, blocking of infiltration, gaining of solar energy
through windows, awning plan and natural ventilation plan. As a
result of the analysis of energy performance of the target factories,
heating energy, cooling energy and light energy were 46.4%, 30.7%
and 22.9%, respective, and it showed a relatively even proportion.
Accordingly, three kinds of complex considerations are required for

energy—saving of buildings.

(4) As a result of the analysis of energy—saving factors, among
the major energy—saving strategies, previously derived, that could be
applied to the target factories by considering the features of the
target factories and the features of climate of the target factories, it
was analyzed that the plan of roof type, properties of surface,

infiltration, natural lighting and natural ventilation were important.
(5) As a result of energy performance by energy saving factors,

the energy—saving factor with the biggest energy efficiency was

insulation performance (Urethane 150T), in case of cooling and
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heating energy. And in case of lighting energy, it was the area of
skylight. In case of total energy, like cooling and heating energy, the
efficiency of insulating performance (Urethane 1507T) was the biggest.

(6) As a result of the analysis of energy performance of each
integrated saving model, every applicable energy efficiency appeared
higher than that of other integrated models. In case of total energy
saving integrated models, the energy efficiency by each energy
appeared even on the whole but the total energy efficiency appeared

as the highest(30.2%) among 4 integrated models.

With regard to the investigation of the data necessary for energy
performance assessment, this study, through the literature survey,
supposed the area of which data cannot be obtained due to the
condition of factories. Thus, there is a limit to the accuracy of the
assessment of energy performance of the target factories. In
addition, it was thought that the studies on the aspect of
architectural equipment and the utilization of renewable energy of

factories, were needed to be conducted continuously in the future.
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