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ABSTRACT

ABSTRACT

Keywords: carbon dioxide reduction, building energy
conservation, building codes,

Environment conservation of the Earth has come to the
critical point of life or death. Although compulsive carbon
dioxide reduction by year 2005 of all countries was proposed by
Kyoto Protocol, global warming 1is still escalating rapidly.
According to the “Living Planet Report” by Organization of
Environmental Conservation 2006 (WWF), the ecological footprint
of human beings (the ratio of natural resource consumed by human
beings to natural replenishing), was 20% at the year of 2001,
and raised to be 25% at 2003. If natural resource is consumed
at the present rate, to year 2050, 1t would take the resource
of two Earths to supply the need of human beings, which is an
astonishing fact.

Nowadays, this most urgent crisis of the Earth is global
warming. Huge amount of greenhouse gas is released into the
atmosphere, makes radiation from the sunshine inside the
atmosphere harder to go back to the space, causes higher and
higher temperature, and endangers the global environment.
Starting from “United Nations Framework Convention by Climate
Change” by World Summit 1992, to Kyoto Protocol 1998, reduction
of greenhouse gas has become the most i1mportant subject,
especially carbon dioxide. In many countries, reduction of
carbon dioxide has become the most important policy in industry,
transportation, and forestry...etc. Although environmental
conservation should also includes energy, climate, water
resource, air pollution...etc, most environmental experts also

agree that 70% of current environment problems are caused by

XTIII



energy related issues, 1f we can not manage energy crisis
properly, ideal sustainable development will be still a dream.
The most urgent crisis for the earth is global warming caused
by excessive energy consumption, therefore CO2 reduction is the
most effective solution. In this way, it is very clear that
energy saving 1s the foundation for global environment
conservation, and CO2 reduction is the key to mitigate global
warming.

Since 1996, the Committee of Sustainable Development was
found by Executive Yuen of Taiwan, and Green Building Policy
became one of the most important policies of the country, and
achieved fruitful results through promoting green building
policy. Although this is the first step of global environment
conservation of Taiwan, there 1s still enormous work to be
handled with care in the future. To investigate the influence
of building energy conservation on CO2 reduction, four research
goals are listed as following:

1. Evaluate achievement and difficulty of enforcing
building codes of energy conservation.

2. Overview international trend of energy conservation and
insufficiency of existing Dbuilding codes of energy
conservation.

3. Study strategies of promoting building energy
conservation step by step, and simulation of energy conservation
and CO: reduction.

Propose adequate construction document of energy
conservation to fulfill ©policy requirement of energy
conservation. Our country aim to building heat isolation should
raising to W/ (m .k) for roof U value ,and Outer wall should

raising to 2.0 W/(m .k),In addition the skylight of roof



ABSTRACT

consumed energy in the building must be control; The residential
REQ formula was also revise, in order to improve interior air
change , finally 1is the large-scale space AWSG formula that
proposes changing into a continuous type.

In Taiwan’s middle season can shut down air condition for
energy conservation when temperature lower than 25 ‘C, it can
benefit the air conditioner energy-conservation of the building,
in preventing huge building relying on the mechanical equipment
to maintain it works , ENVLOAD for office building shpould be
revise by air conditioner shut off and good building design.

Since our goverment promote green building police since
1995-2006, the energy-conserving result about 3023373741
degrees of electricity, help the 1874491.7 metric tons of
decrement of carbon dioxide.

Propose feasibly immediately should revise the rule of
building technology by reaching and expanding the goal
controlled in energy-conservation actively.

For immediate strategy should revise the rule of building
technology by reaching and expanding the goal controlled in
energy-conservation actively.

For long-term strategy suggestion promote building
energy-conservation to research continuously. Because green
building 1s to seek sustainable development, so we appeal our
government continue support the research with energy

conservation on CO: reduction.
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TABLE B-4 International Climate Zone Definitions

Zone Number Name Thermal Criteria
1 Very Hot — Humid (1A), 9000 < CDDS0°F
Dry (1B)
2 Hot — Humid (2A), Dry (2B) 6300 < CDDS0°F = 9000
3A and 3B Warm — Humid (3A), Dry (3B) 4500 < CDDS0°F = 6300
3C Warm — Marine CDDS0°F < 4500 AND
HDD65°F < 3600
4A and 4B Mixed — Humid (4A), Dry (4B) CDDS50°F = 4500 AND
3600 < HDD65°F = 5400
4C Mixed — Marine 3600 < HDD65°F = 5400
5A, 5B and 5C Cool- Humid (5A), Dry (5B), Marine (5C) 5400 < HDD65°F < 7200
6A and 6B Cold — Humid (6A), Dry (6B) 7200 < HDD65°F = 9000
7 Very Cold 9000 < HDD65F = 12600
8 Subarctic 12600 < HDD65°F

TR kKRB p 2004 # ASHRAESO. 1
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TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A,B)
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A,B)
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Assembly U-Factor for Roofs with Insulation Entirely Above Deck
Rate-R-Value Insulation Alone Overall U-Factor for Entire Assembly(w/m’k)
R-0 7.275
R-1 3.189
R-2 2.043
R-3 1.504
R-4 1.186
R-5 0.982
R-6 0.834
R-7 0.732
R-8 0.647
R-9 0.579
R-10 0.528
R-11 0.482
R-12 0.443
R-13 0.414
R-14 0.386
R-15 0.357
R-16 0.340
R-17 0.318
R-18 3.007
R-19 0.289
R-20 0.272
R-21 0.261
R-22 0.250
R-23 0.238
R-24 0.227
R-25 0.221
R-26 0.210
R-27 0.204
R-28 0.199
R-29 0.193
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R-30 0.182
R-35 0.159
R-40 0.142
R-45 0.125
R-50 0.113
R-55 0.102
R-60 0.091

TR kR:fFE A ASHRAEID. 1 Table A2. 2

2. g razH s

hEA PN EFIEG 20% AR I EFRRELE
Be> R R4 £ A pcfrd hBe FR& A 2p 4 PR o F A
1977 # 9% 1 p g% T g zipfdd, 19788~ 26§
ZEAF DS RE ) FiipEEaiR R -

R AL RSP OEQNRE LT ELA(Zr Y T B

She
—

Bt 25W/m’ M E ) FRF B A% (component) g i 40T &
TR e e A A HBE ST P ETREZAF e fEE AT E 0 2
%*ﬁﬂﬁﬁRUfTW]%%ﬁ°§REM%mJﬁ%WaﬁﬁU
e FPHRLLZFRTEERG NI LR e E XS BB LB
S Te S R ) A HENRERETLT A RSHRE S ﬁf‘w‘itt,é?};éﬁv
oo ¥R b h RO 4 12 ,@g&fgﬁﬂwdo—,ﬂ—%&ﬂﬂp\ FArd 2.5 HFoT o
ARk AZZRATFIIAAE LG FRS TP FAERR]
2 ﬂtbéﬁ%ﬁﬂ%ﬁ%@* v TP Rz R H A
B o BB o i# P g i R AL hEAPEASF TR BTN
B At A oG A eh 40% 0 T
Beofpig o A2 RADE FERG Z KRB g
BOFFEBE RN A AR

3 4B R T G 0 AR E T URFTIER G EF g o@D

\m

L L

34

=5

=g

=
4

=
27

nTy
o



ERMBEE KT FAREE D PRRE P R ;ifélj”‘ﬂ
P D LR R G A A AR L g

225442 E REAB[S -2 H(AL2)? ]

BN FHm’.C /W]

@—;ﬁ?’fﬁﬁf""i B NP8 5 & [ (Degree Days)
<3500 | 5000 | 6500 | >8000
iR 5% 91 30§ 2B 0 A R PO BE 2.5 3.0 | 3.4 7.5
(& Eﬁ'ﬂlﬂrm“)
R 1 % 0 2FRE R 2 [l {9 L PRI BV BE [ 1.6 1.6 1.6 1.6
R 9t % IERE R AR PVE TH - (LR
(@)’ *ﬁ%ﬁ P 4.7 5.6 6.4 7.1
(7T fﬁ%ﬁg 2.5 3.0 3.4 3.7
E%ﬂ%w%@%é il:NEzE e

(a)f’ f?tﬁﬁ pia! 4.7 4.7 4.7 4.7
(7T G’#‘ﬁm 2.5 3.0 3.4 3.7

#5708 60cm I Y= %F]pl’h‘[sﬂﬂ By
()45 ™ &) F B2 % B U ATE ~ R FEGE | 13 L7 | 21 2.5
(MTwﬁﬁuwﬁ“ﬁF“ 0.8 1.3 1.7 2.1

3. FALELZEN RS

P 1973 EH - SRR REHSANRRY F a2
ﬁﬁ%&&@ﬁﬁpi’wwﬁmﬁgaza@%wiaza i
F%é?ﬁw%ﬁ%ﬁ%%&%oﬁwiaiﬂéw%%&ﬁ%’
HETEF TEhHFA P LELEOI2RAF) B EEERP
FOHIRPDEAL LG AR AR AR RHEL R RDH G
s HR o TR 19T En kR TEASF R RS EL ¢ S R
AP P RTLERAALE EAP RS ARAR LYK

Er

foo Bk ¥ A

il (ZAPF 20 H A

FARERF R TR @SS e F
ERGFERAEF U AR AR IR o & 267 A/V g

G RAREG)PERE

H e gRR(g 1)

i‘;«:

gV a0 (W) %

T g F Hr& o

M EMNERERAARSR T d R RE Y B

fd AT 2007 & en T2

G5 MR ESDERAE LR Y

20




Fok wtAgmEdegEAS ARG LY

ARz s )  LRBFUELEDRE > TTEAFF P
H >L 5 ]g% I"’i&»lz‘ 26 E’h%i%

N
s
¥
St
*
p--3
o
==y
4“'.
—_A‘\- [
N
_,,
3
*
=
o
[
frt.
ik
i

sL
B ©°

26200 #HF2AEREH T EERBEFR LT

ERR RN
e e
A @”WW(ﬁ-w Hr
(P JE 7 =) ") B AR (W/ (m = K))
& *“J Rl PIE RS S RERF= 3
v 1[Tﬁl Iflv#ﬁ%) F‘i‘”—im@% f[L | 5
57 1 4R 57 2 1§l 57 3 AR 57 4 1
0.3 66.00 + AQrw 91.33 0.80
0.4 81.06 + AQrw 98.86 0.68
0.5 88.58 + AQrmw 106.39 0.60
0.6 96.11 + AQrw 113.91 0.55
0.7 103.64 + AQrw 121.44 0.51
0.8 111.17 + AQrw 128.97 0.49
0.9 118.70 + AQrw 136.50 0.47
1 126.23 + AQmw 144.03 0.45
=1.05 130.00 + AQTW 147.79 0.44

T R R T S
Qp=50.94kWh/(m’.a)+ 75.29xA/Ve + 2600kWh/a+ (100+%E'I*§?)
gy = ﬁ%ﬁpu;&—ﬁ :E{;ﬁﬁ* gph e

Qp= 68.74kWh/(m .a)+75.29xA/Ve

FYDUA A R A T R R A S HT 2 g
HT=0.3W/(m2.K)+0.15W/(m3.K)+ (A/Ve)

4, P WALz &g 4
PR 1986 & % - S oA TR v ga kg > 2P
A Gk R T EA MBI AL ER 2.7 #r7 (1996 & 37
BR) ol P EL 2 HHERAE RE EA Y ROEE &R R
DU EREEHOBRBEF R ARy g g A 8
B3

Eap il PG A1 87 FA&SRREE,

N

21




e %ﬂ:gﬁ:$W&ﬁﬂﬂﬂ?%FI
FF - Rt agpe kg FlHLE]_\«g‘I/S?'T WVEZ R

He R 4Bl B R AN RNk gl MER2Z 2 Gt &%
(it dmE ) BB 2B FA 0 X3 0.45 &4 ¥ T i
Bl B A 0.8 24 2 KB B B 0.6 S ol

BH MR EFERTS M ETRAAE

72001 L BFGHTEHRLYLEE (FY ) EAEA SN RP
wE, B Jlfﬁﬂﬁﬁ:ﬁgt‘?\if?%']@'iiﬁr% 2.8+2.9
AT R LA B bt?ﬁ'l’ﬁ"ﬁ-?fﬁ*%"ﬁ“%f}’?%# EhEREY

T
é)%igﬁﬁﬁaﬁﬁﬁJ’ﬂﬁﬁiéﬁéﬁﬁﬁé%’%iﬁ
AN Gl BH Gl BRGEYE A 210211 27 0 B
IR RERE 1 I L S

RO # A ®E R (Fapr F) g c#adf iz  Flp P
PP R E R kR SR RETE Y ML B
PRMATIET G 0 G T MY 4590 0 T b Az L 5
Biehxy FEAETHUERTA L Ow/mk 2T > bz U R E
B2.0w/mk T oA F g o R R S B RIERR T
X E R EE L SR Tk P W AL N R T
BE e A e 0.4~0.452 A B F RO TH EE GH Sw 0.3
E o R gk g A Low-E BB R AR BN R R
o R EARPAEBR P AL

=
T
|
Al-‘

y
&

-

gy

)

e

P
Sy

22



$oF HrAGHEHeNZASLAEEEH R 2Fg

—

[

R B 1 9t g el %

T R YERE | MERK | MERK | YERK
(C) <0.3 > 0.3 <0.3 > 0.3
2.0~1.0 | 4.70(4.00) 0.80 0.60 1.10(1.40) | 0.80(1.10)
0.9~0.0 | 4.70(4.00) 0.80 0.60 1.00(1.28) | 0.70(1.00)

-0.1~-1.0 | 4.70(4.00) 0.80 0.60 0.92(1.20) | 0.67(0.85)

-1.1~-2.0 | 4.70(4.00) 0.80 0.60 0.90(1.16) | 0.65(0.82)
-2.1~3.0 | 4.70(4.00) 0.70 0.50 0.85(1.10) | 0.62(0.78)

-3.1~-4.0 4.00 0.70 0.50 0.68 0.65

-4.1~-5.0 3.00 0.70 0.50 0.75 0.60

-5.1~-6.0 3.00 0.60 0.40 0.68 0.56

-6.1~-7.0 3.00 0.60 0.40 0.65 0.50

-7.1~-8.0 2.50 0.60 0.40 0.65 0.50

-8.1~-9.0 2.50 0.50 0.30 0.56 0.45

-9.1~-11.0 2.50 0.50 0.30 0.52 0.40

-11.1~-14.5 2.00 0.40 0.25 0.52 0.40

# D (W/(m”.k))
E;t : %@5 [.’Elrfi P A e Eﬁ%ﬂe F=(FIV) » Al B BB A £ 1
L H RV A S S

2.8 MEA* Ly REALEAN TR A HABTHL S

Nl It BUR K F I B A EE S K(W/(m®.k))
wﬁ@EfWﬁmﬁwﬁﬁﬁfWﬁmﬁwﬁﬁﬁ
<025 [ F=>0.25 | F=>0.30 | =>0.35 | P=>0.45

<030 | £<035] £<045| £<0.50
1= *F @ E 3 4.7 4.7 3.2 2.5 --
TSR > 5C
$FEIGE F U 4.7 3.2 3.2 2.5 --
T R JEL <5C
WPl R 4.7 3.2 -- -- --
ﬂ%ﬁmﬁﬁ(ﬁ 4.7 3.2 3.2 2.5 2.5
37 5 = <20% )
7 4.7 4.7 3.2 2.5 2.5

23



4 q

BELRT PR F MR PR
HEASLAREF IR 277

b
’é’[‘%—— :YJF’ IL]||Q¢};’I ﬁ/‘

£2.9" MEH 4 L0 FALEAH DS I (W (mLK)E #
T g I
= H pi% 2l t’lx%*[“ff;“ﬁ AN E1Rf
K<1.0°D>3.0|K<1.5:D>3.0 KSZO K<15s K<3.0

K<0.8-D>2.5K<1.0>D>2.5
Démﬁﬁﬁﬁﬁﬁﬁiﬁ%W&%ﬂwﬁmﬁﬂwVﬁy’ﬂmW?%%
RS

o
kY

2210 IR+ 0 A FEANT IR GHKEFEE

BB i

ot e 9t i IE (B KIW/(d - K)]
%}% ‘ﬁ‘f‘:{ > f Edﬁi; Ty ’{'T}%P' I {—:1 ,{r,‘}’% I {—:1 fg‘ I {—:1 ,{,“,‘}‘%“
Fﬂlﬁfﬁ'ffﬁﬁl:' s (R [ERs: ks A TR P
Sw - 0.25<Cm=0.3|0.3<Cm=0.35]0.35<Cm=0.4|0.4<Cm=<0.45
Cm=<0.25

0.9 <2.0 - - - -

0.8 <25 - - - -

0.7 <3.0 <2.0 <2.0 - -
K<2.0 0.6 <3.0 <25 <2.5 <2.0 -
D>3.0 0.5 <3.5 <25 <2.5 <2.0 <2.0

0.4 <3.5 <3.0 <3.0 <2.5 <2.5

0.3 <4.0 <3.0 <3.0 <2.5 <2.5

0.2 <4.0 <3.5 <3.0 <3.0 <3.0

0.9 <5.0 <3.5 <25 - -

0.8 <5.5 <4.0 <3.0 <2.0 -

0.7 <6.0 <4.5 <3.5 <2.5 <2.0
K<1.5 0.6 <6.5 <5.0 <4.0 <3.0 <3.0
D>3.0 0.5 <6.5 <5.0 <4.5 <3.5 <3.5

0.4 <6.5 <5.5 <4.5 <4.0 <3.5

0.3 <6.5 <5.5 <5.0 <4.0 <4.0

0.2 <6.5 <6.0 <5.0 <4.0 <4.0
K<1.0 0.9 <6.5 <6.5 <4.0 <2.5 -
D>2.5 0.8 <6.5 <6.5 <5.0 <3.5 <2.5

0.7 <6.5 <6.5 <5.5 <4.5 <3.5

24




”“"F" /‘/hk‘[ygtzﬁ_gligf\;k“/{7[jb

Fs 0.6 <6.5 <6.5 <6.0 <5.0 <4.0
K<0.7 0.5 <6.5 <6.5 <6.5 <5.0 <4.5
0.4 <6.5 <6.5 <6.5 <5.5 <5.0
0.3 <6.5 <6.5 <6.5 <5.5 <5.0
0.2 <6.5 <6.5 <6.5 <6.0 <5.5
22 11P TR EF Fa REANTORLENR R
9t @ pY A A IR (E 8 Sw
CM=<0.25 |0.25<CM=0.3|0.3<CM<0.350.35<CM=0.4|0.4<CM<0.45
K<2.0 D=3.0| <0.6 <0.5 <0.4 <0.4 <0.3
K<1.5 D=3.0] <0.8 <0.7 <0.6 <0.5 <0.4
K<1.0
. < < < < <
D22.5 f K<0.7 <0.9 <0.8 <0.7 <0.6 <0.5
q ENER rl?;r“ f 9t Ej,[ cpg; FIF FY 37 ¥ ﬁ 33
2ﬁ]ﬂﬂhﬁijﬁ‘ ;ﬁﬁﬁﬁwuﬂﬁk5f1F$*—
3p'ﬁ%ﬁ%pw«@$ﬂ%whw
5. Friem Az &4

1976 & 6 *

55 ns o
B Ry ;

o

37 4o

B

B gE OTTV= (¢

Frovs B yE
T4 AT B EAERER T
IR U S e N s e AR
B MZEA

'gél“ lE’ >#ﬁ*$‘j\’ff m 5 ﬁ +<J,—}’\L4=

b A

(38

2

o X ZAS N R2AE G HE
1979 & = 22 4
RE ~ 2R D& R R o KA

R g e B0 vk E W4 B2 e OTTV( 7

5 ot e

S U e T A X e

B 8 Ay

HEAGHRE BRI p SEE)
T ohERE A < A®E 45 Wom-—(1)




PEENRFEAPREE D LRGP E PR
%%—:9§ﬂuﬁﬁﬁﬂiw;é AenRAELEHIRE 277

EEHEEFU < Axel2 W(n'K) e (2)

d PP s OTTV 2 UiEdh i & a2 Ao man T ipai 4 o

e HOTTV A% = 51 ¢ 5 k3N imhp 37 5 479 4] » & 4p 5 30 4
S PR e R OTTV 2 8 7 v B R
#@ﬁﬁéfi%ioéﬁ%rﬁ%Jiw%%ﬁéﬁ’&ﬁi\ﬂ
Piot 2 Bdeo VOB A AGRA T B RAF B T p oS
FHRFFLBMoDEI 2B F D 0TIV &2 4 40 s @ B2

6. P AEz&niE4

fe B R iR F S 99.8%p AoBERE A 1973 EhE W B2
et &9 hente o L@ 1976 # 6 7 4 221 Tk
EREE, c REREY DR IRRLFMEAS RSN R
g B TLARERE P ADER BT G Lo BN ERG R
ﬁﬁa%aﬁlﬁ%@ﬁggo

1978 2 p ARBRALA DR > B 2RI BF EwR > A 5
T2 EMEOEFRF L GRQENARE AR L 2 W RE
RS AR RS RR- R1HF IR B A
EM A ER C RES 2R fE

d g AFEENP RS ERSsRRE PR Fr AR
ERFTEE LRI MO TRERRAE A B TEE AR
FAA R L ER S AL i o g TEB AR

SR HN LB L WP BE RO Y AR LI PR e
v

Flpt h 1992 #eop A THZFE L AFERE P B L2 E
feE A 2o LR FN AT 3 MER SR T WP BB E (o)
B3 ERTEFENRI-EADAHNAZEARFLAEERQE



FoF RtApFERAsgEASLARHEIFINEZTY

FREHBuEFEER T3 1999 & 50 “i'),'i%f‘?~?a’r5€3§”¢;%iﬂ1‘%’“éf
TR BRETF A E EH R IER Q BEEHLE L R > [ b r F
B rELKE L E AR E 2,12 HF o AT ENEL T

AL R P w aZAHAMN B 2R T

% 2.121999 £ p A A2 &N XA BE R EHR T
. 5 1B I II I IV \% VI
R 8 Q(W/(m’ k) 1.6 | 1.9 | 2.4 | 2.7 | 2.7 | 3.7
% 1 (cm®/m”) 20 | 20 | 50 | 5.0 | 50 | 5.0
S FF n(-) 0.08 | 0.08 | 0.07 | 0.07 | 0.07 | 0.06
2 BB (MI(mSF )] 390 | 390 | 460 | 460 | 350 | 290

ARALTHE R 4R
oS E R AREEY AR R R R 4 R
LA AR TEBEL, T ERBT FReqy 0 MERA AR TIE

3 e T rhr_l}’yéﬁ.@z} Uai ; » kiF 3 r;’j_%ﬁ(ﬁ@i_%i g e K 3t
=%
B

=
4

]
m%‘ﬂ’ﬁﬂr—°“r;ﬁ r‘il%ﬁ’%’?&f Req , ff‘ﬁ:}%ﬁffb#’%%’%&“%é%%ﬂf)}
2z B *1"ﬂ§“~5%§£%‘ﬁ BrPERBZRE A
HHZEHR *%’i&‘iﬁ W RR 2. 200 T eaBE S Uaiy o
{iﬂg KINz T A S T Uar 2 haE 3 F RNz TR 0E

FFxFz2z lJawe B E N2 24 el E A4 4eT

=
=

¥

t\‘-

b»i»

I~

EHET X Req= (X% o ff Agi xP S+ i fhxiEHB 2 & Ki x
fyi ) 2 PEM G ffAen < REE 013 (A|F FH)
< ABEE0.15 (¢ MF iEFH)
< ABE0.16(%F % )-(3)

=
=
&
=

1 %o o e anw s 3 L
TERREF TR, 2R RRAES e HREBN L e

PR 2 AE2Z R (AP Reg=16 % T2 sS4 73 327 FERT F)

27




ARE R EHRE S F AR R R R
B- o HULREEAEFERSA AR FH RG]

BEAHE Mm@ F lar< A% E 1.2V (m.k)-(4)
b d B M T TS X Jlaw< A B & 3.5W/ (m.k)-(5H)

€19
iﬁ@ﬁé@ﬁiﬁg@zj

SR ST

W 2. 3k B Gk fvi

28



»oF RitipyeiegAsanARagaliiimy

£ 2. 1345 % P 431 tadkfk

1w Rl I=dr & E ’FJ?’T‘:*—F".H IR | 5. E;JF_.HI ,I:'I—FL[ B

T Er(H) 2.189 2.324 2.884 3.018 | 3.296 | 3.131 | 2.722

TS 1.000 | 1.042 | 1.380 | 1.468 | 1.561 | 1.427 | 1.179
BT (SSW) | 0.996 | 1.040 | 1.419 | 1.567 | 1.595 | 1.443 | 1.115
T (SW) 0.983 | 1.032 | 1.407 | 1.591 | 1.590 | 1.444 | 1.071
FIf T (WSW) | 0932 | 0.982 | 1315 | 1514 | 1.497 | 1.368 | 0.995

Fr W 0.835 0.883 1.146 1.334 | 1.313 | 1.209 | 0.879
Frd*fr (WNW) | 0.726 0.770 0.961 1.115 | 1.105 | 1.0321 | 0.776
Frds (Nw) 0.602 0.641 0.759 0.862 | 0.867 | 0.823 | 0.659
354571 (NNW) 0.496 0.528 0.595 0.649 | 0.665 | 0.635 | 0.553

= o 0.446 | 0.474 | 0.518 | 0.551 | 0.572 | 0.535 | 0.497
J=I*f (NNE) | 0.512 | 0.545 | 0.591 | 0.619 | 0.662 | 0.633 | 0.597
W= (NE) 0.643 | 0.686 | 0.740 | 0.758 | 0.855 | 0.839 | 0.797
A= (ENE) | 0.788 | 0.838 | 0.910 | 0.922 | 1.073 | 1.060 | 1.005

W ® 0.909 | 0.962 | 1.065 | 1.073 | 1.263 | 1.245 | 1.173
WM (ESE) 1.006 | 1.061 | 1.216 | 1.225 | 1.438 | 1.407 | 1.308
NF  (SE) 1.045 | 1.098 | 1.311 | 1.325 | 1.531 | 1.480 | 1.349

B (SSE) | 1.036 | 1.083 | 1360 | 1.396 | 1.560 | 1.473 | 1.295
o R AR IBC R L Y e EU N THKOWh/(m® - yn) TBL BT
[p # po B N AT f Thk ff B 1.0)

H ¢
Req: % % B & F (% )
Uar : B 78 T 54 84 (W/(m.k))

%
3
Uaw : “tgp T @5 (W (. k)

Aen: B & A4z ¢ & @ g f%(nf)

fvit b BL Gl (—) 0 % LAR
Ki: @ p BB Gl (—) > FLRR

29



A H‘i;n»L?,ﬂ e CRREDP Jf—%ILIEF[I
J‘%— :éé“fl‘]ln&};llziﬁwﬁk};l’i“ F"*LZ«’J}}" F?«T ‘j\ﬂx;,{ﬁ;{

(\x
(s

Bt F AR A Req *rEHIPFER R ANPFF
ki oom Uar 2 law s r g #lchE B 2 g 4l 4 2 B8 2
BRI L R ARG ARG RS TG LS AR

>

RFdlhe A ¥ kW Req B ALK DTS
By o A8 ki Uar s Uaw # & & # $E £ # 05 o
THEHAMR ) o F R BEHY A E RN §op R E
Bk ES JE AR R FHEEER > AT LR o

Req 3+ & ¢ ehp st fidic fko T2 anp Sf4c > 00 5
Fehg e 2 E PR SAEE L0 FEEDER L 2 E DT
Wb (e 2,13 47w ) e Flpt ¥ 3R F i ® Req ) 0.15 P & 0 ¥
?i%%%éﬁéééﬁ“%* WP R o U A S g % 15

AN r'ifﬁfé'-@%J eh= 7 & i K 3+ 4p 1k Req ~ Uar ~ Uaw -
LEH TR, 2 TR ©o% § BT F Req L4 o

%g%%a%%%ﬁ%ﬂ%@’wﬁﬁrﬁ%Jﬁﬂi?i

wes«
E\
T
&%
&

o BE % lar~law PR A2 E B2 > g P EGDER ZHBE > 48

oY THRA A R 2R EET S TER 2 TR
BFG 0 AEPI RS S 2 Bk AR BB AN R
AR SR T - S e e o_;g]g;ﬁgft g’:'viﬁ%j,ﬁtjg_:fg
R GUReEE > A R A - BT AR R iR © o

%0 TaEB >~ THE# A FF 2 o Req W T b HF S
(3ol dphRIFAEHETERI G T AggEa &

WEL o AAITREFTANEG AR EREERE o Y RET ER T
FendE i A HEB O LGk ) B8 Hh BTk ndE ko
P 1 A §b’“r€ﬁ b & 8k flow coefficient e+ /] o - S E 5 ¢k g #
N R T EEET AR AR TR AL ETA R PRELE
RIS AT R HER ForF R A E o Fla B RF

e REET EF

'H

™
[ad

Bofbie o — AL S EATRY BT N AL

i

30



FoF Bt AGHEECEEASLARLEHI G2 ]

Lo ALK (D H N A FRTNN RS A R b BT Ak fvi o
H3 B 2B 2.3 97 HY A F» v EAFLT L 105254

BHNE R ERFOERET > PR 0.80 Ay (TREE
Foarh 1,20 B) cipu i b Bl h¥c A wRAITED LB L -
MY EEFER e R EFAR AN EN TR E o X A R AR
TRFFER AR COTARFT TR BRI ZA SN T B o A
WL I R E R DFLE T fvi ks 2.0 2 LY
L R N Jﬁ#ﬁ*—*fﬂﬁ;?fjﬁﬁfﬁﬁg | LE AR - R BP R

PG A REE R BTG LR m b FP AR
FERA-F RS, THRE e Tdh  BREEDRT HE

BF o b TRy AP EOHFIELHAIRREAS N2 L D

B i

EPEAPBEAELAREFBREIPMERRE A ZHA R T2 EBR
» 7 EREAN e i

Rl 2 R AR TRAETER &KL RHRELTAARE

b
o

A3z AFLAP T BN 2 THHBE F lar

ZFEEREMEA 1.2 W (m k) W™ F @ s (6 2 R -



MBS R RTEARE S S § AR E P TR
Ph- EMARHSE B SRS AR R R Ly

Ular<1.2 W/(m * K)eeoivoinaeeen (6)

(2) A zFLAFEAr 2L T2 F A F > 2HLET
B T WA R S A R BOF A b ftd oG 2
2 T imp &8 E AWSG > & M3 2002 & o F o2 2 H PR
RlAD W2 6 R L ror 2 p oS E @R AR E AVSGsy 7w F
£ (6)a% 2 & F o pt A B E AWSGs A - ¢ v oa 3
160 ~ 200 ~ 230 kWh/(m - yr) -

SRy
F
o

ZIHkixKixAi

AWSG = S A < AWSGs(kWh/m?) - (T)
|
Hd
PG TR AR A 2. 0m b2 Y5

“
_—

A Rt o2 BT O A v oeh 2% kBT O i

(--)
AWSG: % 5 p 545 @ £ (kWh/ (n*- Yr)) IH\\
AWSGs : % & p s+ P~ 8 £ A B & !
(kWh,/ (m* - Yr))
THET : 1 F o 3% i e § » k2 b 32 A

Y4 % p s’ (Wh/(m®e yr)) SG: —
kit i3m =3y b Gk (--)

-

Y2

4

W 2. 4AWSG e R & 3 &
PP MENNERT

G

(w,

U &4
BH O VAEFLPEMFRED IR
B 5@ % = 90 AWSG dp % At B 2
foo PR U E P iR
5 AWSG 4 5 iuAgfe B F v do Bl 2.4 4

Fo Edpd E IR T TR ba e v R A [ H S

PR e

|



Fof wtARFRAegEASLARa IR Lay

SRR LI B ol Bl LR S GRS
Mot e R AR X BFRRET (AR
P AP o S A HERAERL ASE HpHR2 T 0P e
ENVLOAD Req 47 42 B AF # 3 B 7~ B H L 2 5 & £ 120 Bk
DA R PR BEBRUE 2 AR ATFE AL MBS BT
VR NFTLBECRE CRBHTEANAES o B - T T
BLHERTE AN AEEA o TR BE B B
B AWSG v & B VR - BEM A x ok E iyt

EOEGFAR o BTt SRR m R A A
Ay - A R R AR AL AT RS
Blima bz AN o - - 372 % oehm =gtk TR HE
FeoAPradd-AHtahE AR LD FARERESH
R

EARPEAE LY BT e ﬁfﬂJﬁ%rF T ok

W

ERTios®E s lar < £EE 1.2 W(n.k) -— (8)
Aape TagHe i, H8 WS T UZFLRAGL R, o

F6)- o PR T EAAANDETRIEARE > L F T A BEEIL AR
AAAlzREAZ 1.2 W (m. kA% ETRT 25% - cARE
1.2 W/(m.k) % 40 % * 1.5mm %2 ¢ 4% %< P 4 8mmPU % § & 2
FHREZOETHE - LR AERN I RIS BT g

33



SRAMRERRTFAPE RS F AP LR TR

e R AL ,Mpwﬁ,f«l REAGNARRAFIRE277

¥ o WEEP TS kY- AR -

Lt a R RoR Lo lar B - BEMKEE OHE TR LM

T OEAEMEAT B AP F Y AZARTIREG AE
T E(ABEFR A )AE R R AHE TR TR A B

ZH (FAT o) AALZHERRP 0 LI ARF > ERN
@ﬂ@@ﬁﬂ%;;ﬁ%ﬁﬁﬁmﬁﬁ%#ﬂk e wmp o & F o

ku
=
A~
=
W
g
r
A
B
By
=
-
"
2
"
b

AFPBENEAS LR DFAIREOUS] > LR S F R
FAIRFEAFPRETI T L 20 F o a6 LS AL RS-
IS oK JRXMERASNZFY  SAUJIREPE R SR
TERERC G oA EREARE N A ko d FHFIZRE N
FAEZTRVAHERED P AENSS R F ) Fleg R

T 4 Fﬂﬁ”#bii Fale # R
RoagE R § 4 4 LA LT
MWMD;;@#MY %+ 1) A ?ﬂnmwp m,mquia
SR ke Epglc 2R BIRE AL S K

FaF ARG T EREN A A AT R REER

34



s R TERE N TR A R R
B2 gt Blz R 5 2ARRETALFE L FHLRT
HA 2 T o B3t B P ig eeif

4o 2,14
% 2. 14~ 2 A & & kP # = B ¥

\_

-2 2 S
% ¢l p’g <2

R g = i

\\

A

fi

-—ﬁ.iﬁ"f.ﬁnb/}ﬁ #p'll P2 5 ke &;F]'IL R
-4 “\:‘Lé:«\' X R P D ¢t *éééﬁ’f’]i‘édﬁﬁm
BoART PR W[ B PR AL

R B, Sl M PR, BE ﬂ% Fle~F p 2 AP 3

wl, ?

B %

&
ul,
. "

1\.

-~

1\.

b
5

WA IRV N - A R 2 e
ﬁ%ﬁﬁﬁé#’&iﬁﬁﬁﬁﬁémb&@bmJ 3]
EREZAAZFRELHAS B2 REFaHF LS

AREIFL A F o p PR T 2k, R L
LERAFRE- FT D EHAP L 2Ry o p e
(LA 1&5\' 2Rz Jf]ﬁp’;w‘/

o A ATTHERF IR

wE R Hca Eap R FEC ARFZE A DIFH T &
SRR R ET R LA UIAUPELRLE - 4 T8 6y,
+

ZRAKRF O RBELRFE LT AEN R TG L EREHIE L
PrAAZTEREAET PR URBRAET R
PMERE RS FRE RS RE 2003 &2
REFHTEZ @S2 R4 EHH AR LERE 9L RR HR
fpiot P T2 o BEila g oo 3 ME B g o R ¢4
RS R G R R B AT R F IR F fO 2



RGP AR 2§ R R D R
e T S Ut T uE e H X R Ao ke g«]‘ J\“i :rw
A TEHE DRI ERAS > ¢

(DC-12 BT BWE~THBEBE -1~ kR &
FRBFREIRFOREES IR F

(DC-2H AR AT R -AIFHF -ITLBS -BEPE -

(DI sg T R EF s 4z 20 & X RFRE L EFE o

(DR B g L1 g2 APHIRTZERASF -

B AT A henggnl L C-28 T ARG
BB RS ? v E L C-1 T IR R D RS TES
B Gl p mAgsiinn @G hnEh o 7 2 FRE RS
B R s s FIQP AR T ERHE C-1-C-2 g0 T 1Al F B
2ERREFEF R R ‘ﬁ’fﬁsz‘P“im'p%}ﬁ BT R~ Ak
A Wﬁi{@@wﬁﬁlwﬂwﬁ“&&r ezl A Al B
i?&%ﬁé’u%éﬂ‘-f—é’lgfgabﬂiéo-ﬁ%&rpXJ\ ~ B 3
B s R T A B, kAP AR ER

e
ppas)

% 2,152 A g u g snif 2

RUS E | fiss el i Sy £ | !
G SEP R [ BT TR G SEP R [ BRI ET AT
BE © Rl - BE W =
g (o1 [ R SRS SR g (1 - [ SR SRR B
G2) ol G2) ol
i i
] i R AN | M il T B B
%(Bz) Nt %(Bz) it
Ffﬁﬁﬁ \'-b‘-‘ : S ﬁﬁ—ﬁﬁfe\f ‘..ba_. . & s
WGy [ BN WE - RS B4y || EINUTEE W RN FD
FI‘%‘E@I‘%‘ B3 T EINE SN IRl FI‘%‘E@I‘%‘ B3 T EINE SN IR
(F1) (F1)
R mwm@mrwz RG] R m&s“ﬁ:fsb‘ﬁijﬂ% g FED
(D3~D4~D5ﬁ BIEE - AW AR - £ (D3~D4~D5ﬁ BIEE - AW AR - £
+ F2 + F3) ?T:p[&;h + F2 + F3) ?Trp[i?w
Al#- ﬁE %’% Al#- ﬁE %’%
Bl#?iﬁﬁ iﬁ’-’ﬁ fp v Bl#TIﬁﬁ iﬁfﬁ fp kv
) I HDLA ¢ G 2 I B - fﬂﬁfﬁﬁ FﬁiFﬁi (AL~ A2~ Bl f[mmh+ rrm m
(A1~ A2~ Bl B3 cp L 2B AGEH VT WER Y
* B3~ DIl 2;‘;1:w*sra;a§ i?iﬁﬁ a?ag 5Dl Da HFM,EK‘II“FLJ'/j’rA(
D2 - B) LK & B - - o DU ¢ [REpih B --- BUETREE - Mg

36




yog witogfoeiegEiaAsaAte gy

&
D28 ¥ FHFERAG - I YRR -
Egi:ﬂ’\" & & -- i @5%

S 4] o g Bt o el - E s 5 fe ke L e .
(H1~[E2)EE‘&‘§F'E‘k‘ﬁmﬁ‘%’i’ﬁﬁ"ﬁ (H1~”ii-’{2)£af:j‘;%F'f:j‘ﬁ‘ﬂhfk‘\;’%Fi'?I

TEE [ & ARS e

£ BV EERBERT I T HOBERERL T

SR AOAZERRET N L R AN KE HwE R R
EAVHETORBELRLS CHD3.3-T.8 3 HA RO
MR AN 0-6.9% 0 ¢ MES B BAEHEEL 5 5 B2 3
BoHETOIEHEL S AP 2158 AR EAKI L

Ak pte A RBE 2 R et K RF AR AL
BRTE L 15emRC 4 b ok PU @ = » (b se Rk 0 FS AR < R IE
BT BB Aa p e 1990 EFwEASE L 0k B

s

R ERY BRI gt FprERG A G

T EANERAF B TRRACRE Y A 1 2W/( 0’ yr)w 5 1L0W/
(m'oyr) > ¥ bl g ok E R T L8 L F R
ENVLOAD ~ Req 2 7 1 » %P 7 & A # -

% 2.16% MM 2 A PG -KE DR T

AR 4 i R R %7 U N U

5 B Zonel&Zone2 0.368~0.153w/m’k 0.505~0.875w/m’k
EESS 1.0~0.8 w/m’k 1.0~2.0 w/m’k
Flﬁ 1.2 w/m’k 3.5 wim’k

F - 3G > S8ITERIIMAL KT I F ek tdEkEan kit
FoaAkeEZag i, TR ELET LS FIRHEL 2EBRAFPE L
LR AP FEE R S s g 1 AR 4 B AR T

X G oenfe o RALIE T rei o do ) 2.5 T o B AT AL B % R AT At ok

37




ﬂ%%ﬁa%%ﬂﬁ;ﬁ:ka%ﬁpﬂ?%P%
- R AREEA L HERARLARE PRS2

TR L ATk o Fl el 1 RIS AKT X T e

FE -BIcAFDZ A2 L HN KT IF P T E LA FREHBEL

TE X E ok SRR AR e
R EEN-E S al %ﬂ$v&mkl%w7w%wﬁ%¢%ﬂ
#]» % ASHRAE90. 1 R =k = 2 & 2 p #4217 5 SHGC = 77 & 0.19~0. 36
T o ded 2017 fran o PR S RT AT AR AE S SRARR
iR AR MBEHB ML BB s a e > Hp sy
1.7~3.2 & > Flm g

EH A 0.600 > LiEHBEEE L E RS
SEESL T AFTERL O T E AR 2 F R (S
Tged-B 2 )R A g In e 2 s B0 RN T E R F

B A HE B P FTESD 0.3% 103 0,150 40T & 4F

*ﬁaiﬁéi“&f]ﬁf%? Low-Es3 » 2% % » £z kit 353
KBRS BF HEBF AL K S0 L ER T
oo S RLME AT LRI AT R ARBRADRG 0 7 G H TR
ﬁ%‘iﬁﬁkiﬁ%’%§%$¥?§ﬁ°%*iﬁﬁﬁﬁ“iﬁ
RRE RT X FREBER DR R AP ERG T AFE R P F
4o 2,18 #1F o

W i 4
B2 5k% 3§ ps@sagd vy onzei
22173 R @ BT VR RTIF HER LY

ToEAUE B+ P 5317 F SHGC
F R HF02% 136 (SR Y 2B L) 0.36
E ﬁ ## v 2.1~5.0% 136 (A 5l ) 0.19

38



Fo% B ABHEAlLHEASLAEREHRGLPY
2 2,18 P EERAE X TEBE B ERAFEL R F
R RiEx p % BertiiEe p g Hp
575
¥ = F FZRATHRREINEAFLET | #915 ER
PR TR BB F /AN - 0L/ (X | SUBER
[ A -%;\\q.)i), _g;gggj;,];_-:r:mvg_,]‘ iﬁ-iﬁe"’
(#+ BALRPMETE LT R T | HeRAR
£ ) ,FiﬁggaﬁHWi—k%’;_ 0T 3 N g kT
o HB X T p BB d ey | T gLhiK
T A2 ARE: B R
kTHERFGH (BT P HEE
HWai i & F A % & HWsci
HWai<30m’ HWsci=0.30
HWai=30m"® HWsci=0.30—
HWai<180m® | 0.001x (HWai —
30.0)
HWi= 180m” HWsci=0.15
¥ ¥ +HWai:m’s HWsci: & ¥ =
¥ = LRFERAFIRERRT F2 fl 25?’}3‘%#"“%‘-76*’ Mﬁﬁfi % B ehU 4
'ﬁg* PEEREAN A AEE 1-1 RO EFREEAI=Z - T I\ |2H 13081
i e | FEA (2R mEge| (T2 2C &)’“ﬂ"*%ﬁ*%ﬁ’
i;?i ﬁ‘g e HF RNy s ‘f%«iii%m
e B FEs 2RFAIREG
HE | "S3 mezsz oW X
En s By = A -
S I FA2LI H @ &% pass
% V%
H 5 Y [ ooy g
1N L 2= “’{E" 2 ﬁ ~ .I
FoR AL D PRI 5%
% ¥ H .
SN FAZLA
EHERFEpARTELGs Y || T2 F
YR A S (R S R 3L v
i
Tios @ F AR
;W x\(l—s"\\’{ .
B
ER - - =
o g =z -3
2 ed Lz A B REFBETRT M
4oB 2.6 rom 0 PR ARALZEAZ 2>RPFRBET R F 0
EOoOFVRET P EEMR REV L p RER TR ez R4

39




ERABERRP P AE R § PR E P TR
T R AREE AT AR IR 2

PRy A REQAp T EH LS AR T 2 b B0 B LT
R P2k A 42 A b B ek LEAR B G

%FW?aﬁ°

BYREHNALETTEE G R ER A TR A

ZERF O FBROBEBF TRV E PR HAEN S R LG
pab iz REQ4p st B2 @ b 20 %

B 2.60 60 inHPREAR 3 LB bun Bm {3
E\;Eb /E‘l/‘\?

40



EALNER R R e A S S R R I EE

e

1

il JA 45 IE 44 3¢ (fvi)

]
B R g -k
BEHFTDE®

%= & B
Ro=TF & @m#AA0/ & & BFHAW

€0>°d4>70

SP0>°d>¢0

S0>°4>¢S¥0

°d>¢<0

41



e N
n)&?l Rt ‘:}\‘:’

h
e

iz
EI Y IR

P AE S T E A RE T - 26 0 R

«r

Fe 4 38 AWSG A& % 5 3 =&

@’*Piéﬁéﬁﬁiﬁ’uﬁﬁ

® {lﬁﬁiiﬁg

EFIHF A B MR R R P e g
:‘—3\ JF"]—: I"&" ’}\—%W"é_}%%’]

EFRE - FHY
AR FBEL TR

Bz P FEkEGY -
TiE2heT R (£ 2.20) o

400
350
300 -~
250 -
200 |
150
100 - Fo- -
50

773 Bk BLYE il (kWh/mi-fl-area - yr)

Y

5‘,?

10%~20% 20%~30%

B 2. 6&re

42

?ﬂtﬁf—$IWﬁ
CRC AR g AS N ARSI K 2F

T e
i@ﬁéﬁ@é

BRI BSERRFL AT

S

e

PR

e

1

AE N RFAR

K AFES T AP SRS
FRESAZEEERZ
T (AWR) Toft mpEEpF2 7 £ LR

S
=)

K=

4%
At

L
v

TP o RS AVSC &
B Rl e

PR PN

FF TR A

ﬁm?f% ﬂ_r fg;\g\} “ZEI"T’%K’:‘;{‘:;—L

BA - - ARALAE . S0 AFN T R
B SRR F o AL LR

A HWE AR ERY

| “Aﬁﬂ
-.WW
O FHTFFIB

309%6~45%  45%~60%
4T P

60%!] I

B AUSG R E R BB T Fa e



S0 =TT T T T
200 f
150 f
100 XX
y = 146.22x - 414.86x + 276.17
R’ =0.9586
50 Fmm T T NS
y = -292.03x + 255.68
R’ =0.9517
0
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

W 2. TATAWSG A - Sgr - @ § 3 42 KR P



“%%ﬁ&fﬁﬂﬁé? FURFED RTRAY
3

l
FERG N REEEH R

% 2. 20~ Az F i ik

oo

E Vo=

~
7
CAUZREEAF L ET T | AU RHFLRAF LI IRLE 6 T35 &
BB F AN -3/ (F) PEEREABRN TN AR
P CR)PHAFEIRMLG| B THrARTFEFALINTE 4
Tiop @ E A N KR F o T HEEER LY
L 22 A BTG BT AEEH N5
FhF AT ESH T A% | A ®E=146.2X"—414.9X+276.2
Sp HBEFEER LAY - ¢ BB @ =273.3X"—616.9X+375.4
230 | A% E =348.4X"—748.4X+436.0
X[+ [% [+ [* X: X926 BT % (RE)
ffj?j?ffg AREEEF3 /(T2 B
D SHP P S
2 |2 2 2§
Lz |z 2 &
_‘:: L L L 2
mor 2 T |2
2 0 L
SO S S L AV
LIRS S
AR
A B w
2~ a7
22 e
L+ =z e 2
’ £ L =
’ T L
AE T T
R e - A ol
i I3
s 2057
g% P 7 = 1 F
L R L R
i i
g% = F 2 FF
F B4 B =
?F N L 1 L L
I Iz




$Z23 MOZEAR B 425t $ ENVLOAD & % & &
DRIy =y
P& FTHRILE AR
3 - Rebyez &0z bt

1. % R DOE-2 Standard
2 W yEaE A hz A& 0 R 2 ASHRAE Standard & # o
ASHRAE Standard $#*w 1 + X A2 A F X3 £u 23 a4R 2 F
LR E AT R LA ML RN U{E‘?& U ~EBE-§F %
M) 2 2B B -RBP T AR EE S REL D EHA B
G E RPN R A EAKRITE (Prescriptive Path)
R w428 ENVSTD M ff 5 eheb & ~ 28 ~ BE ~ #0k ~ §4 2
Eag ARy a4 BiZfiinhH & (Energy Cost Buget) - 7
R R R AN (Ao DOE-2 258 )k E s H 2 £ 2 g AL

A

w

P24t ASHRAE90. | 2 ffif A2L L2 2 % 4 » 7 £ 3 BB F 3
ZONEL ¢ ZONE2 2. oz “* Ry o R R (B 3.1 24 3.1~
23.4) - 2P T g RASHRAE S 0 £ 6 P22 AERFET
Bl BRI REFESPFPFT L UEERE PENET L L
FAREETAF IR 0 Ft e o R E o gt bR e 2 0 T g

pokdp 5B 8 5 (SHGC) » gl L E & kLo (X F)FAFRT
FoF B FH A A EE ERVRENZFPEN S LGS

TR

P



RRE LR FE S F R E D R
Sk AR TR AT S ENVLOAD AR BT 2 AT g
Dry (B) 4 Maist (A -
Maring [C) ! (A) g
7
6
< 6
= 5
4
S Warm-Humid
2 3 Below White Line
Z 2
All of Alaskain Zane 7
Except for the following Zone 1 includes
Boroughs in Zone 5: Hawaii, Guarn, 1
Bethel Morthwest Arctic Puerto Rica,
Cellingham Southeast Fairbanks And the Wirgin Islands
Fairbanks M, Star Wade Harmpton
Mame Yukan-Kayukuk
Marth Slope
@ 3. 1ASHRAE90.1 #73] 4 ing i %
7 4 %k :ASHRAE90. 1 Figure. B-1

% 3. 1ASHRAE90.1 #7 3] & h

p—

FiE®TEE

TABLE B-4 International Climate Zone Definitions
Zone Number Name Thermal Criteria
1 Very Hot — Humid (1A), 9000 = CDDS0°F
Dry (1B)
2 Hot — Humid (2A), Dry (2B) 6300 < CDDS50°F = 9000
3A and 3B Warm — Humid (3A), Dry (3B) 4500 = CDD30°F = 6300
3C Warm — Marine CDD30°F = 4500 AND
HDD65°F < 3600
4A and 4B Mixed — Humid (4A), Dry (4B) CDDS0°F = 4500 AND
3600 < HDD65°F = 5400
4c Mixed — Marine 3600 < HDD65°F = 5400
5A, 5B and 5C Cool- Humid (5A), Dry (5B), Marine (5C) 5400 < HDD65°F = 7200
6A and 6B Cold ~ Humid (6A), Dry (6B) T200 < HDDA5F = 9000
7 Very Cold 9000 < HDD65°F = 12600
8 Subaretic 12600 < HDD65°F

F AL %k :ASHRAE90.1 Figure.B-4
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TABLE 5.5-1 Building Envelope Requirements For Climate Zone 1 (A,B)
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S-S
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EiiEir g e U—0641 p.3o
s ool mizs
AL A o R-13.0
AHEMIE T
— ey C-1.140 NR
R
RO u_1i827 NR
SEHTZR U-1986 NR
FENR TS U-18 mr
B IEAENE AR
1nEh F-0.730 NR
Julizd F-1.020 R-7.5 for 12 in.
B
Ry u—_3972
Al BRE U822
TR THRAHNE
UE BEESE
o= HEER) (R 2R
EEEYEGEEELE
l'ﬁ_“\d-l.zz .‘il[(i(",_l"-[l.l.<
0%-10% Ugper-1-27 SHGE gy 061
oram Upixed 122 SHGC 025
Ugper™27  SHGC o061
—— L :T.I.\L‘d- 122 =1 [(i{'a"-(i.fﬁ
Upper127  SHGCponypi0.61
— Ufixed 122 SHGC 035
Ugper'27  SHGC o044
u fixed” 1.22 .‘ill(i{'u"-(l. 19
AL S0 Upper121  SHGC 0033
FEREHL SR S B R
%% U198 SHGE ) -0.36
2 1%5% L .&l"- 198 Sl[(i('a"-ﬂ. 1%
FEEHLE T SRR SRR
. %% l'a"- 1.90 .\'I[(i('a"-ll_j-i
1% Uy 190 SHGC 027
EEFEHLETEEEERLA
. %X Uglpl3s  SHOGH 034
_ L 7_‘._*-5% L .fl."_ 1.36 St [ii('a"-[l. &

T kk:FE A ASHRAEID. 1 Tabled. 5-1
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TABLE 5.5-2 Building Envelope Requirements For Climate Zone 2 (A,B)

EETE
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S U—0368 R-190
ARSI T U-0133 Rr300
5% M
RS T2 U-3291 NR
i e U—-0641 R-13.0
U-0703 5
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Bl bR R
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e F-1.020 R-7.5 for 12 in,
FECTER
weaRY U—_3972
Ta[pgRn u—a22
TR FHIFEREN
WHE BEREE
RYCyE: HEIER) R IGER)
EEEEREGEEELEI
“ﬁxcd'l'n S[I(;(';‘I]I-U.:.‘
0%-10% Uoper!2T  SHGC, i 061
“ﬁxcd-l'z: .\'El(i('a"-ﬂ.z.‘
20120 Uoper127  SHGCpq 1061
l.:ﬁxud-l.lz s”(;(-ﬂ"-:]':-‘
201%-30% Uper 27 SHGCqq 1061
l.!ﬁxcd-l.z_:' Sll(i('a"-ﬂ.zﬁ
SN0 Uoper27  SHGCpo 1061
ljﬁxcd-l.zz SH(;(':I.]I-U.I'-‘
A01%-50% Ugper 27 SHGC, 044
FE R SIS EE
. Uyype1-98 SHGC y))-036
2 1 nar L d" 1.9% SHG('a]I-U. 19
FE LB I FRE EEELA
0%2% Ua"- 1.90 SHC ;(-ﬂ" -0.39
P Upyp-1.90 SHGC 5033
e ]
% Uy 36 SHGC ;036
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PZF PECEARTUER AT HENVLOAD AEREB T2 Y

TABLEA2.2 Assembly U-Factor for Roofs with Insulation Entirely Above Deck

Rate-R-Value Insulation Alone

Overall U-Factor for Entire Assembly ( w/m’k)

R-0 7.275
R-1 3.189
R-2 2.043
R-3 1.504
R-4 1.186
R-5 0.982
R-6 0.834
R-7 0.732
R-8 0.647
R-9 0.579
R-10 0.528
R-11 0.482
R-12 0.443
R-13 0.414
R-14 0.386
R-15 0.357
R-16 0.340
R-17 0.318
R-18 3.007
R-19 0.289
R-20 0.272
R-21 0.261
R-22 0.250
R-23 0.238
R-24 0.227
R-25 0.221
R-26 0.210
R-27 0.204
R-28 0.199
R-29 0.193
R-30 0.182
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1F! 19.7 | 14.8 | 15.5 | 20.4 | 24.5 | 28.0 | 32.9 | 32.8 | 27.7 | 29.4 | 21.0 | 24.9
2 ! 19.7 | 12.8 | 15.1 | 23.1 | 23.6 | 29.9 | 34.2 | 32.3 | 29.5 | 28.3 | 20.5 | 24.9
3 F! 19.8 | 15.3 | 18.7 | 20.2 | 24.4 | 29.9 | 33.1 | 32.9 | 30.8 | 24.2 | 21.2 | 25.3
4 1 21.8 | 21.3 | 19.1 | 18.1 | 28.2 | 26.6 | 28.9 | 29.7 | 30.2 | 24.3 | 22.1 | 22.9
S E! 212 [ 153 | 17.1 | 21.1 | 28.3 | 25.4 | 30.7 | 31.3 | 28.4 | 26.4 | 23.4 | 23.1
6 F! 22.6 1 16.1 1209 | 23.4 | 30.6 |29.9 |31.5|30.5]|26.1 |29.3|26.6|20.3
7 ! 18.6 | 18.0 | 21.2 | 20.3 | 31.6 | 28.9 | 32.1 | 30.6 | 25.9 | 28.7 | 25.3 | 21.1
8 F! 22.8 | 18.9 | 204 | 21.2 | 24.6 | 29.1 | 30.8 | 32.2 | 31.3 | 26.6 | 22.1 | 23.4
9 F! 21.8 | 183 | 24.2 | 23.3 | 22.7 | 29.6 | 32.8 | 32.6 | 31.3 | 29.0 | 21.5 | 25.3
10 f! 19.7 | 14.5 | 18.1 | 22.9 | 21.0 | 31.5 | 32.5 | 31.8 | 31.2 | 29.0 | 22.7 | 25.8
11 F! 242 | 16.0 | 14.0 | 19.3 | 22.3 | 32.6 | 32.2 | 31.8 | 31.5 | 28.8 | 24.8 | 23.2
12 f! 222 | 18.8 | 12.6 | 17.0 | 23.6 | 31.4 | 30.6 | 32.1 | 31.2 | 28.4 | 21.6 | 22.8
13 ! 18.6 | 20.4 | 16.8 | 23.4 | 25.6 | 25.0 | 29.7 | 30.3 | 30.3 | 30.5 | 21.7 | 16.6
14 F! 18.9 | 22.2 | 18.7 | 23.4 | 25.4 | 29.1 | 29.7 | 29.6 | 31.3 | 28.7 | 23.8 | 14.2
15 F! 19.8 | 17.7 | 18.1 | 23.2 | 27.0 | 28.8 | 30.3 | 31.6 | 30.8 | 29.9 | 21.3 | 18.2
16 f! 19.2 1 19.4 | 17.1 | 22.0 | 28.3 | 29.8 | 30.1 | 31.7 | 28.8 | 24.1 | 17.3 | 23.5
17 B! 15.5 1 22.7 | 18.0 | 23.5 | 28.1 | 28.8 [ 29.0 | 32.1 | 30.2 | 20.2 | 20.6 | 21.4
18 F! 12.3 | 20.3 | 25.3 1 23.3 | 27.2 129.0 | 30.4 | 32.6 | 28.9 | 20.5 | 18.5 | 18.2
19 F! 11.9 | 16.1 | 26.1 | 25.6 | 26.6 | 27.5 | 30.8 | 33.3 | 27.3 | 22.4 | 22.7 | 18.9
20 f! 13.1 193 | 17.2 | 26.1 | 27.3 | 28.2 | 31.9 | 28.8 | 28.3 | 23.0 | 21.1 | 18.3
21 F! 17.0 | 22.9 | 16.8 | 22.8 [ 29.9 | 28.6 | 31.9 | 33.4 | 26.4 | 24.9 | 23.6 | 14.1
22 F! 22,6 | 22.4 | 14.1 | 19.3 | 23.7 1 29.9 | 32.9 | 31.0 | 26.9 | 26.5 | 25.2 | 12.6
23 F! 21.8 | 21.9 | 20.7 | 25.0 | 28.7 | 31.1 | 31.5 | 32.7 | 25.1 | 22.6 | 24.8 | 13.8
24 f! 20.2 | 16.8 | 19.1 | 25.2 | 30.1 | 31.8 | 33.2 | 32.8 | 26.9 | 23.7 | 24.8 | 15.8
25 F! 12.4 1 21.0 | 23.8 | 19.3 | 30.7 | 31.6 | 31.6 | 32.8 | 25.7 | 23.8 | 22.0 | 12.9
26 F! 10.5 | 23.5 | 254 | 21.7 | 30.8 | 32.4 | 31.2 | 33.1 | 24.6 | 25.4 | 20.0 | 15.2
27 F! 10.1 | 23.0 | 27.5 | 29.1 | 29.5 | 31.7 [ 29.7 | 33.1 | 26.9 | 23.6 | 23.7 | 17.6
28 f! 14.7 | 24.4 | 25.7 | 29.7 | 26.3 | 31.7 | 33.1 | 30.3 | 26.5 | 26.1 | 16.9 | 15.3
29 ! 19.8 - 23.8 | 30.8 | 26.3 | 30.5 | 32.1 | 27.7 | 27.2 | 256 | 17.8 | 15.3
30 F! 13.9 - 25.0 129.4 | 28.0 | 29.8 | 27.4 | 27.7 | 23.2 | 25.6 | 19.0 | 17.3
31 ! 12.3 - 26.6 - 23.5 - 31.3 | 26.1 - 29.1 -- 20.0

66




% PANCEARTUER MR LY ENVLOAD AR R E B L2 ATT

£3.1057 1 fepr BT 355 8

T H TMY2 #¥F = & 8:00~18:00 i FE1 I53EE W6 °C

g1 - = 1w | - ST 1 14

- = e ! Jo | A -

u g g F] F g g g g F F] | ;J
T} | 22.9 [ 193 [17.0 [ 26,5 | 26.8 | 29.7 | 31.7 | 30.5 | 30.9 | 30.5 | 26.2 | 24.4
201 [ 231 | 141 | 159 | 27.7 | 23.1 | 30.6 | 31.9 | 32.5 | 27.2 | 283 | 23.4 | 25.3
37 217 | 19.0 | 20.8 | 232 | 24.1 | 30.7 | 29.6 | 31.5 | 30.2 | 29.4 | 25.0 | 26.4
477203 [19.9 [ 20.3 [22.0 | 26.4 | 30.8 | 28.5 | 26.1 | 30.3 | 28.8 | 26.7 | 26.9
5P [227 | 23.4 207 | 21.6 | 28.0 | 31.0 | 32.6 | 26.8 | 29.9 | 29.8 | 26.9 | 25.6
611 | 241|242 |21.0 | 265 | 28.0 | 29.8 | 29.7 | 26.4 | 28.6 | 30.3 | 27.4 | 26.9
707 [ 221 | 211 | 24.1 | 26.8 | 27.9 | 29.3 | 30.5 | 27.2 | 26,5 | 28.0 | 26.8 | 26.6
811|213 19.8 [ 222 | 26.3 | 28.1 | 30.6 | 29.2 | 293 | 31.5 | 26.2 | 25.6 | 18.0
9 F_ [24.0 | 19.8 | 28,5 | 262 | 27.5 | 31.0 | 29.3 | 30.3 | 31.0 | 27.1 | 24.9 | 15.2
10 [ [ 247 [ 192 [ 19.9 [ 262 |25.9 | 31.3 | 25.9 [ 30.1 | 30.3 | 29.1 | 24.6 | 18.2
1 | 241 [23.1 157 | 275 | 284 |31.1 | 28.1 | 30.3 | 31.2 | 29.5 | 25.2 | 20.4
127 | 25.0 [20.0 | 15.4 | 23.1 | 26.8 | 31.1 | 30.5 | 31.1 | 29.4 | 29.7 | 26.2 | 17.6
30" [ 217 [ 187 | 19.8 [27.7 [ 29.2 [ 27.9 [ 31.0 [31.7 | 26.6 | 30.1 | 25.2 | 19.7
14 | 203|145 |21.7 [ 27.1 | 28.6 | 30.0 | 31.0 | 31.4 | 28.1 | 29.3 | 25.4 | 21.8
15[ | 18.9 [ 19.6 | 23.0 | 27.0 | 29.4 | 30.7 | 31.4 | 31.2 | 30.0 | 29.1 | 22.2 | 23.2
16 ' | 205 [21.0 | 20.3 | 284 | 29.0 | 29.5 | 31.9 | 31.3 | 29.1 | 269 | 21.3 | 23.5
17 f'_ | 18.3 [ 20.5 | 20.3 [ 28.8 | 29.5 | 28.6 | 26.9 | 31.4 | 30.3 | 25.1 | 23.3 | 24.7
I8 [ | 13.5 [20.9 [22.7 | 28.8 | 29.7 | 29.5 | 27.1 | 31.3 | 31.2 | 25.7 | 23.1 | 24.6
19 [ | 13.8 [22.9 [26.9 | 274 | 25.4 | 28.0 | 31.9 | 32.0 | 30.9 | 26.6 | 24.1 | 23.5
20 [1_ | 17.3 | 23.6 | 24.5 | 27.1 | 25.5 | 284 | 31.5 | 31.7 | 30.5 | 26.9 | 25.2 | 20.5
2111 | 20.3 [ 23.6 | 21.7 | 26.5 | 27.1 | 29.3 | 31.0 | 30.9 | 30.5 | 27.8 | 25.0 | 20.5
221|201 [ 23.2 | 185 | 28.3 | 28.7 | 26.9 | 31.3 | 30.1 | 29.4 | 27.5 | 26.0 | 22.9
23 [ | 21.0 | 25.5 | 21.1 | 28.8 | 293 | 31.4 | 31.2 | 30.4 | 283 | 27.2 | 264 | 211
2411|193 [ 22.8 [ 24.1 | 28.2 | 29.1 | 31.9 | 31.6 | 31.6 | 28.4 | 26.4 | 259 | 21.5
2511 | 13.3 | 17.6 | 27.0 | 28.8 | 30.3 | 30.8 | 31.4 | 31.2 | 26.1 | 27.6 | 25.5 | 19.2
26 |1 | 117 | 18.9 | 27.4 | 27.6 | 29.8 | 31.3 | 32.2 | 31.0 | 28.3 | 27.5 | 25.4 | 15.1
27 [ | 11.0 | 22.8 | 283 | 27.3 | 30.0 | 30.8 | 30.2 | 31.3 | 28.7 | 26.6 | 25.2 | 13.1
281 | 16.6 | 24.7 | 282 | 25.1 | 29.8 | 30.8 | 31.4 | 31.1 | 20.1 | 27.4 | 204 | 17.]
2911 | 18.1 | - | 264 | 243|304 |30.7 |31.3 | 315 | 29.6 | 27.2 | 205 | 20.2
30 f1 | 156 | - | 275 |23.5 | 30.6 | 30.8 | 31.2 | 283 | 26.7 | 27.8 | 20.8 | 20.7
311|167 — |279| — |323] -- |30.9 300 | -- | 285 - | 187
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S HC N AR TR A HENVLOAD AR E B 2 g
£3. 11321 FRRIBFE
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AT - = 1w | - ST 1 1
Sl E s | A e | A !
. T T A T B A O R B R R e
1F! 20.0 | 21.8 | 25.1 | 26.3 | 30.0 | 31.6 | 33.1 | 29.1 | 30.8 | 29.2 | 29.5 | 25.5
2 ! 23.3 1 18.4 1259 | 27.1 | 29.5 | 32.1 | 32.5 | 28.5 | 29.7 | 28.1 | 24.9 | 25.3
3! 232 | 22.4 | 253 | 24.8 | 29.1 | 31.8 | 30.8 | 30.7 | 28.4 | 29.7 | 26.5 | 25.6
4 1 22.9 | 23.7 | 25.1 | 26.3 | 29.3 | 31.7 | 31.8 | 26.1 | 31.5 | 29.6 | 26.5 | 26.8
S E! 22.5 | 23.5 [ 253 | 249 | 28.9 | 31.6 | 32.8 | 29.0 | 30.5 | 29.1 | 27.7 | 26.0
6 F! 21.1 |1 24.0 | 21.2 | 25.5 | 28.4 | 31.1 | 30.8 | 27.2 | 29.3 | 27.2 | 28.1 | 25.3
7 ! 247 | 23.9 | 22.5 | 27.1 | 30.0 | 30.7 | 28.6 | 28.4 | 29.9 | 24.9 | 27.4 | 23.9
8 ! 23.8 1 20.6 | 23.5 | 26.6 | 29.7 | 31.0 | 28.6 | 30.5 | 28.5 | 26.2 | 26.9 | 22.4
9 F! 24.8 | 21.0 | 23.8 | 27.6 | 30.0 | 30.6 | 29.3 | 30.5 | 29.9 | 28.4 | 26.9 | 24.8
10 f! 21.2 1 21.1 1 24.0 | 29.9 | 30.4 | 30.4 | 28.5 | 30.3 | 30.3 [ 29.6 | 26.2 | 25.2
11 F! 22.7 | 23.0 | 243 | 27.6 | 31.0 | 30.5 | 29.4 | 29.2 | 30.9 | 29.3 | 27.4 | 24.6
12 f! 21.8 | 22.1 | 25.0 | 24.1 | 30.1 | 28.3 | 30.1 | 30.8 | 30.1 | 28.8 | 27.2 | 25.4
13 ! 21.8 | 22.1 | 25.5 | 26.6 | 29.7 | 22.0 | 30.4 | 31.5 | 27.7 | 29.0 | 26.4 | 25.1
14 ! 19.1 | 17.9 | 27.9 | 26.9 | 31.5 | 23.1 | 31.1 | 31.5 [ 29.6 | 29.5 | 26.5 | 20.1
15 ! 18.9 1 20.9 | 26.6 | 27.7 | 31.4 | 27.1 | 30.3 | 31.4 | 28.6 | 28.8 | 25.3 | 22.0
16 f! 18.5 1 21.6 | 26.9 | 28.9 | 31.1 | 28.5 | 30.7 | 31.3 | 29.0 | 26.7 | 23.6 | 23.8
17 B! 20.7 | 22.2 | 25,5 129.3 | 26.0 | 26.7 | 28.1 | 31.2 | 29.6 | 24.2 | 24.9 | 25.0
18 F! 21.9 1 23.1 | 24.6 | 30.1 | 28.4 | 30.7 | 30.9 | 31.5 | 29.9 | 25.3 | 24.9 | 24.3
19 F! 224 1229 262 |29.6 | 29.0 | 31.1 | 31.2 | 31.5 | 29.7 | 27.2 | 25.7 | 24.4
20 f! 23.7 | 243 | 27.1 | 28.9 | 26.9 | 30.8 | 31.2 | 31.7 | 28.8 | 27.7 | 25.3 | 24.1
21 F! 23.0 | 24.6 | 27.5 | 28.7 | 30.1 | 30.9 | 30.8 | 30.4 | 28.5 | 27.2 | 27.3 | 20.2
22 F! 24.1 | 25.8 | 27.2 | 28.7 | 27.8 | 31.2 | 30.7 | 30.4 | 28.8 | 28.3 | 26.6 | 16.7
23 F! 253 1262 | 259 |28.8 | 27.5 | 31.3 | 31.1 | 31.0 | 28.6 | 28.0 | 26.5 | 18.5
24 f! 25.8 | 263 | 27.1 | 28.7 | 28.4 | 31.2 | 31.2 | 31.3 | 27.7 | 27.5 | 26.8 | 20.3
25 F! 2606 | 21.8 | 24.8 | 29.1 | 28.8 | 31.8 | 31.6 | 31.4 | 27.6 | 27.4 | 26.9 | 20.2
26 F! 20.0 | 23.0 | 25.8 | 28.2 | 28.9 | 32.2 | 31.8 | 31.3 | 28.5 | 27.8 | 26.3 | 18.8
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1995 14375018 14375018 14375018 14375018 14375018 14375018
1996 31155950 31155950 31155950 45530967 45530967 45530967
1997 45421094 45421094 45421094 90952061 90952061 90952061
1998 112966486 112966486 112966486 203918547 203918547 203918547
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2005 514741488 514741488 514741488 2402210540 2402210540 2402210540
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