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Abstract

Key words: Thermal Insulation Material, Green Building Materials,
Energy Saving and Carbon Reduction

Thermal insulation material is regarded as one of the important factors
that influence energy consumption and carbon reduction of the buildings.
In Taiwan, Building Code and Regulations and Green Building
Evaluation Standards both set up relative rules of building’s U-value.
Actually, how building’s energy consumption and carbon reduction is
impacted by Thermal insulation material under different circumstances is
worthy of our further research. The main goal of this research is to apply
the RETScreen Clean Energy Project Analysis Software which was
developed by Natural Resources Department, Canada to analyze the
influence of Thermal insulation material on building’s energy
consumption and carbon reduction. To conduct related analysis and
simulation of Thermal insulation material, we took the experimental
house which were constructed by Architecture and Building Research
Institute, Ministry of the Interior and assembled on the roof of the Civil
Engineering Research Building of NTU as the research objects. The
analysis result of experimental house showed that Thermal insulation
material has no remarkable influence on building’s energy consumption,
when the outer wall has excellent property of heat insulation, and general
glass is used. It also showed that the U-value of roof decreases from
0.748 to 0.483, equaling to lowering about 0.25% of energy consumption
of the air conditioner, and the U-value of wall decreases from 2.78 to
0.766, equaling to lowering about 3.7% of energy consumption of the air
conditioner. Additionally, the study also proposed an evaluation
standard of green building material labels for thermal insulation

material.
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24200kJ/m3K - B R & &2 F 23 o grk P A AT FEARF
T gl - F EA i E o AR T E 5800 kJ/m3K
AP 53010 kJ/m3K» iz & 73122 R g P A 2T - AR
FES A EE RPN BN AN  FR AT EI I T RFR
Fl% o oA 23T E F MO AR s A R E > TR R
Foip b o BEINAR HP VB A4l o R A R RGBT A Y
H o B4R TR e S e A S o
FERGE F R - UHERE - PR - RIXIARTH E
o BRHEER - RP RS c W BEA e PRIAEE LG BRI
FLE e EHR AR HEREF TE D - BRFIZE o - B
- TERAIBTAORE Ko dok - Sy R R TR
FREHHLE Fom R R Ao BAEF TR RBACL B LB
A RIS A G g AT R E R 4 htk ] 0
pﬁ+’¥%ﬁ&oﬁ%1’gﬁ—sﬁﬁgwa%@—wﬁﬂ”
AR Eoimt G PR ORIRGE A 6 R R R e
i%miﬁmﬁiéﬁ%ﬂﬁQJ’ﬁW’g s AT T 4

Wi B ARZ B MRICHEF > lhp > ImZ o f 575 & f3%#
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FIE WP AP RE S R
DA S F R GG S o RIHE P RRORTL g T
BEAGES R AE PR s ol i ahig 4 o
EFEHHoEHGHER ST AN > 27 AH 2R PR
G m BEREAZEAEMRIC Imis 17 FEFF 8t 4
MR AT nRTEAME > I AEGEK (Exfa
EFROMPELECRATECERN I ROEDEE ) AHE
ﬁfi’%ﬁﬁﬁﬁ*f@%ﬁﬁ4*’ﬂﬁ&ﬁ%%ﬁ%ﬁﬁﬁ
A s FIRENRERE FRERS c2E I A HT YA
ERFEFS T Eafi 0 Bs PERFE RS E O 0 FRL TR
P enpE 2 V& (Time lag) 22 5 & % 5 (Decrement factor) /i
FRE D RRD MR PE R GRS A6 0 L

64 2 1 0 FFR AR RS B SR G fop 392 B ek

-

fr Ay BB P /RO FEROE F G - RoHT 20 RS
&é%ﬁﬁ’%%im%ﬁﬁéﬁﬁﬁﬁiﬁﬁﬁﬁ?’E%ﬂ7
B o R E BT R L B I K o A R B
1R F2 - o

Vobo BfeF AN dp RS AR ¢ R AR
TArth g hE R R R e e R o 2B G ey
HD) > RS EFRCERFL o B IR RS sR
BB AR B itk o T 2 o Blr iR d E
R E R R ol AR o Pun 4 B g iR s o qh
AR B RHER LV E (BBRUAER L - O M E R
Geffcig < A > AR E IR A LR FF AT
Mg (1/k) 0] #T3% o s Bl gt & m VR R R 1 e
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EHEHE L %F 2 S22 HAEFR2L P

R gL 4 B A SR e MR R R (L) 0 F B
o AR 4 o
PR BT R R e 50 B0 kUE
[W/Cri = KD ]~ B ddn 35D > idn Hpl s B A G M o> 455 2 0 i
Hfa o E % Ui ] el > $30 B R ch® K7 Ui, £ 2 @ %
Ul % et b S BB R o @ b o RIS B &0
TRERESUE (REE S ) o UE: FRE (1/k) s
Fpte S §0 BRBKPEE L5 Y EI VA B RAE P
Foa t BFERRPEOIMROFTHRNA RS ERPLAFAH

AP B G MeakiE > R A G RS E A G

%3.10 2 FEHBF T L7 4

7K 4.2 1000 0.6 4200 25.6 0.43
At 1.6 500 0.13 800 5.2 0.40
Fii | 0.45 7800 50.0 3510 213.6 0.04
/E:tﬁ 1 2300 1.75 2300 32.3 0.18
® 1 1750 0.77 1750 18.7 0.24
=yl 1 2300 1.8 2300 32.8 0.18

A=ER/H
Bk B ELS lem
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F2h RN HIREHEL R RE

¥18 4 ETHHRERE

BERABBRIL > SRR ERL SR IEALN LR
o ETREim R RER S gl‘ég\"’ﬁ FE [ S B E 0 F|
Bl RE R Rl L L 4~ 4 32§74 & 7R (Cool Roof )& 3 3
TERBFAMES ST TR A ERNTER LR ET BF
(solar reflectance) & % #+ 3 (thermal emittance)z &8 o
METBRIEHR T ERARE >ZHAFPN DO HFEE > A F F 53D
BEHFREET A BRI BA RS R §F
it % (solar reflectance)¥® % % &+ (thermal emittance)z. K78
HALERE » RS BRI BRI KD BB T F SR
(solar reflective coating) = ;% » 2 % & "8 (green roof) % &
LT2REMEFPAREF o EaEFEAS N E o PR B E
PEaRo IS RFEEH AN R ETIRE > R REL R
Cafge Rt 2 7 350 ~ g 845 & % B & B4 ESRI -

F % (solar reflectance)# #5 B % (Albedo)) - Edp#
REF BPS Bfp Sf 222 M4 o 20T = B LR S ena v S8 2 ek
£ ﬁ&'«@fﬁ}; Wig st » R B F I L SEREE
Bk eniE > ASTMZ CRRC35 7 4p M 6 B2 o 3 5+ 5 (thermal
emittance) & fiig & 5 £Ap &~ W ig & i £ 82 B R h 2 MG B
it v A Tl g ita £ a4 andpdk o ASTMAT 5 B2

F & ENERE o 23 5 B F Stdpik(Solar Reflectance Index)

focl e R o A B MR RON AR NT A e (F fg=
0.05, f554%=0.90) » 1005 e & #5 (F s45= 0.80, 15
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EHEHE L %F 2 S22 HAEFR2L P

55=0.90)— S L ERHA2ZSRIZ g F=0~% ¢ KiE T =25
vod T AR =289 2 B 1 =6~4F=56~9 ¢ EPDM#"}=84 -
v ¢ KA E=90~9 § PVC=104 ~ v ¢ % #1=100~107 > - Sk » &
B 1AL B & AR o SRIAR > & 84 40 en0RI% & 0-100 4~ BIp > 2
< b ¢ F A SRIAZIEL00 o £ HenF B RB o AR S
T2 F > £HE G A SR ¥ R 5 40-60=+ 0 iRig A 2
vod BAACRIZ o F 5 FIR B E T - ORI > ¢ FEE S
FRFFEFo 2F REAFHEHEES N F R I
FAcFied BE o g7 L RIpASIM 1980-013+ 5% H1SRI - H 35 = 2
RGAFS R FIEF LY 2SR E BV e 73 B (403 1)
(http://web. ornl. gov/sci/roofs%2Bwalls/calculators/srefle
ct/index. htm)

3.1 SRI~ 43+ 4 o
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BZd BN ERHR L RE R RE
Robas 5T BT A BB SR PR ipg VB - B o

FRHBE 2R FIRF R EEEITAPM 2 R ERARE N
FAeT A312977 0 @ R AT
1. #ER#+54 R §

% W4 BB i € (Cool Roof Rating Council, CRRC)
CEMHIAELETRAAMAE ST R ARG TR P RELETIR
0 o CRRCEFEES S 3TRfr= 2 X4 BB S f - CRRCA
F* ASTMipl 32 = 2E1918 ~ C15494r E903:i& 7 = &t & 5 ipl3# o
= * (1549913 375 CRRC-1:R[3# > 2 #1:& (7R £ » # * ASTM C1371
EERAGESFRE (£3.11) - CRRCE& ¥ w3 R * § A k87
BRRIGF > MRERRAE ST WY FORY RPN - Y
WATK 4 BETRA KRR i%ﬁ&j&iili Rz B 7 F F 0%
TR REF R FRE (U PR FA/ER LHR/GTE) & B
B iR AR SRS E b R A e 0 T R AT B S e g

FREFA Mot B ho oV s Rl K Sz B g

S
7/

RF iR e 2 F 2 {0 MRRRFHRUF & 0 B ki
T EATRIRE RS LR c BERIEL O B ER DR 4
BTEP &P @ 7P &% 2 %ag Pz 2R PP E Fada ke

poav > CRRCepliaF-friplid F oz H = 2 W p 0 v £ 5CRRC
TahE R E A E BN R AR AT o i H R T FTE i
AETRFE BF Z65% 0 o §5 55 0.8 b o & ASTM 1980 1573 2
SRI B & BiET5% @ " A B8 540%2F > d55+50.8 1+ &
ASTM1980 %2 2 SRI & -] &:£41% °
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B HE L %EE S HAEPR2L P

4. 3. 11 A B BAp M Rl H 2 R B

7 p PR REXA Pl L
St F 5% ASTM E 903 o 3R kR T

T B st R 55 (ASTM C 1549

= %
~ B igetrk s+ ASTM E 1918 PoRR AR R 3 BHr

LIRS b5

#1 S ¥
g 5 ASTM E 408-T71 W/ EFERR |F&ET
Aog B 5 ASTM C1371 w52 RR e
* B F stdpte ASTM E 1980 & (#38)

2. iR E

ENERGY STARE_# RZE B Wik ¥ ani@Es & > » L ¥ ﬁ ¥ i
errehi R o WP AL AL ETRA ST Y i (FENERGY
STAR¥:-% 2% > ¥ & & 5% & ENERGY STARH #7& fo& i* BB e~ 15
TR SR WL jﬁ‘»'v” & tFENERGY STARE:-F - st R 2 & & 5
TR ATRMMEAR E B A% f ZSRI=0. 65> % i+ Mg Al
BETBTASRIZ0.50; @ A7k 3 MEAL R BB ASR[=0.25 & it

A EBAESRI=0.15 -

3. USGBC LEED

FRLEED #2 AR btk a8 1.2 7 LR * £ EF &
3WH #foul o LEED @ % < B F Sfdpik (SRI) k173 4 BT ame
TR < 42009 & 8 ¥ @422 »ein LEED 2009 B ATHR A T gk oF
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$Z% RN EBHELRES RE

REg OUVETRRE o S fiéﬁi@:@ﬁdﬁ SRI =2 A (M iga
Bo=0.7 3k =0.29) P2 a1 KT 8Hme -
4r¥Title24

e AL T mE R (CEC) & 1978 ¢ iz Aozt
R HREZ T RS EE - B L0 B RE KA AR R IR R4S
- AT FE R o S W EHE REE DB RTRARFE Title 24 (3
2009 & 81 1 pArx) » Rk dapi -2 Ak ARE
FESBRRETT ETE &N DR Ko o S lagh fenTitle2d & K
L ETEARFAR BT R S s {54 2 SRI 27 TR -
$WA%EHE ¢ (ASHRAE)

ASHRAE®] F3 21997 & B 4o~ 474 B8 7 e F i3 © & 78 & 5
Wiy TERTESIHBAFSIENET2ZRE - FRAFZHAE
¢ (ASHRAE) 90.1 #-ER = > jp B B2 4 45F BRF 2R +200.70
¥ 4+ 5 % Jf % 370,75 < ASHRAE 90. 2 ##4 * * 1 F Sdp 8 (Sun
reflection index, SRI) #.4=# B8 »SRI 7 <75 » # R AR
2 & oo
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BEREHE N %F 2 B2 HAETRL A

%3.12 # BB An b A4

i kih | BT | A% | F s5(Solar ig 5 5 LB E &t
faag | %% | Reflectance | (Emittanc | 4p#k SRI
/Albedo) e)
SR B AL | A 0. 65 — 75
Energy X i 0.50 — 53
Star AL | A 0.25 — 18
x L 0.15 — 4
2R g ma | A | A 0. 65 0. 80 75
rE Al e o
R ¢ A | A 0.40 0. 80 41
CRRC
LEED A | — — — 78
Al | — — — 29
e LY - 0.55 0.75 64
Title24 | 4 | X1 0.20 0.75 16
ASHRAE90.1 | — — 0.70 0.75 82

T MAETRLETERE S 16 ATEAER 2 A dn R T ATERE
EitLT 3 EiS o

a8

SN RN R R 2 R 3R A e (AL
Fiideo R 75 Uil m#e) i A% AR £ Gk (A4
BEGE k) > BEEERAM > EARAAL > Hilaf AL > [
BAE o @ BEGEMEF BRSO BER S ERECTR
%’%%ﬁéﬁuﬁﬁﬁ§é§%ﬁ,N%%%ﬁ@@ﬁﬁﬁ%&
Bodv X o A0TSR ARERG AR S AT A L B
WG BB Pl SEHTHFA R > P RlEF SEH TR TH
i 2 Ll FtEr R R a2 B R > 07 S S IR &
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$23 RPHERIELL AR R

F o Vs ENREGEKKITIRRSGEHAE > BT AR
HALL 3 BARTIE R AT > R ok AR Y RHERZ R T
REHE F IR BN R * > TR R TR
P o Fobd B Az R @S Rl 2 AR ED T

ER AR B ABEBRED SRR GEOR 0 FRGEK
ABHYEBRE B REAKKF M T2 TREYERNE
Mgt D @s Gkl 27 L PER - 2 EGEKK 2 F
Bavd oA T -G o ApMaRET T 2 Sdd 0 g B ik
B FRAAHNSASLRPLM > THAYE - £
%w%@wﬂﬁﬁ’*F%ﬁﬂW%ﬁW”?ﬁé$4 > IR #
MR ERBELICED 2524 HERAGER (AEREGE k)
B #70.028 (keal /m+h+"C) » A k¥ LAY HGrhim > 97 B

o

Dy
i

INRRRE AR ORRE < S A R E W RS
AEBMFEERF AR AG 2 I ApM o BlAc2 A G 2 F
0.05, §6f5 55 0.90> 9 ¢ 2w 2 & 8555 0.80,
T o3 5 0.90 0 FH-F S5 2 gg S o~ SRR TUA R
AT S P E AR F A o 2 F g ket B g
Fopgpd o d o d WEBRENRLALRIFE BE B -
T R egE 2 bR R R RS 0 T B LR TN H U ATH
FLdom ek B RS RIFRE R AR ORT LN > 7

EUFE £ Hp cnfd i o

&
i
&
B
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SR EEREEAEL PP
Frd RERFERELTLHE

BP chAp B gl AR SRS R B2
BB RFACENEPNER 0 BRI R R R
Bena gt 5 g R i

> ca
*i?%iﬂﬁﬁﬁiéﬁ%i&%.r]pu&mﬁmpﬂwﬁ 101

REE o A RARPITLE T REE R

@41%:6‘; % E R
kiR R TR R RERES R WAL
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ks 2 S ARFRLF ]
BEFHRENDLTARF2000 K23 A HERE A
B wECESERF AT TR SRR A
ook TR G P AR BEY > F - By St
G104 %902 m Tt hg e b Z8XE- S ed
FA o 590 2420248 ARFHET Fete

fe¥ o xR d RlHend & 5 West House’ & )4 97 East House °

\

RS

e
=
[yl
el
=
Rg
I
|~

[
=i
W k
P o3
‘w—
3
=]

Rg
W
P
oo
RS
i
S
T
b

18

0.2 24 B g 2 0.6 2 A G fRdT RS

IRMETEIRAE - d W AFREETE U ER T
Fofett o Pl BT G 0.2 a4 L ~ 0.6 4 R fRAT R
SRR o N R thde B - K 3.5 &4 e EPSHR o F BB A A Sl
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fued a

4.1 F5%E A X %%

[ R 2

B2 8%
s

%P >

7 R

® < £ 0. T= %
AR
®2.3a0¢%

b 2 sd T (FRZAF2D.0TE SR
24 5121.80R )

i gMhwe s TP & 180 (3P
re)

R ¥ Ao g2 Ewdae 2= T110%90
oe o BT F18.8%

TR T =

B goredle B- ™ (90%200= 4 )

L L 8mm H & -3 73 (U=6. 31W/m2K> & jx

%8 SC=1.00> p s+% F 51~ 083)

kiR (0.6 cm)

&4 (45%90%3.3%2.8 cm)
A (0. 2cm)

&4 (45%90%3.3%2.8 cm)
74t (0.6 cm)

REEA K4 (0.6 cm)
EPS# (3. 5cm)
i A
EPS# (3. 5cm)
#padr (0.6 cm)
B R R T 26 %
7 # EER 3.93 (#ikhrad %2%)
i x (A7 BER) 0. 5ACH
KR Ay EE
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Rz anrcg 2 22 HARPRLFY

F-o8 22RRENREK

BB R AP Mz B Sl B A E Tl (k)
gl (R) ~#®BFF (V) o PifdeT™
(1), # 3 5k

A E PRI etFa e AR EGERLY KPR
B3 B ARG E N TR B T AL SRR B
BEsspndmfgi™, EoPpREEE > ﬁ%ﬁf REH s E
HidbP T2 BE 0k, FUERLZPTE £pl e & 3k 2
L, "1 2. B4 58 BH G, @ ¥esrk Hixi 1 Wnek- %iE
AT R 2 AE cBE 44 2977 o
(2). #pe i

EEE G BlEo R G- AT Ak EE S imK/We

HGER M E R T A e - Ak GROE =5 (mLK)
/ We blhep fedfir 2 #8585 0.15 B B#51/0.15° F 7
200 2 FRFERHEFAEL0.020x (1/0.15) =0.17 - % A%
FRF LA 30T o
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e g REAHERASLLZPE
4.2 EHAEGEK (SZ2ARTFETH)
R Bt 1 YT
5 [kg/m3] | ;&:E80%[W/m * k]
oA A Gegih) 330 0.13
A (P2 480 0.17
A |¥rE A Ak (EEH) 557 0.2
7| EF 550 0.18
AR 200 0.093
KEE N N 130 0.088
A A 240 0. 051
| BF 1950 0.8
T | z2F¥F 710-1110 0.17
S N 1500 1. 20
k| Bk P AT R 600-1200 0.15
| Bk IR B 400-1000 0.12
= |EkokiEE 1100 0.24
x| LA PR 450 0.12
Bl | AR 850 0. 21
o
G~ B 7860 45
& |4FF 4R AF 2700 210
B | 8960 375
* 4 b 7400 25
kR Es (ALO) 600 0.17
R R 1600 0.8
k| Ha R 2200 1.4
koo | IEaER S (PC) ok 2400 2000 1.5 1.5
UL
A () 1380 0.51
FLROR BRI TR SRS AR S G0 R AR
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RHEREH SN %E 2 B2 HAEFTHR2ZFY

243 BHBEE(EERESE TR

L £ R 4 LA £ R
- 0. 043 t ¥ 0.0706
P F (R G 1/9) | 0111 = 4 e 0. 003
P F (R G 1/T) | 0,143 # 4 R H 0. 762
i 0. 008 4 B AT 0.167
KRR 0.007 54 0.714
KR R 0.01 B3R 0.004
PEETY 0. 086 7 0. 009
i 543 5 3 0.107 4 0.004
ol 0. 288 KR ok Ak 0.007
b iR 0.125 5 R 0.004
i 5108 5t 1 T ARR 0.12 o kR 0.471
e i 0.139 PU 4 0. 04
5 0.01 o kR 0.588
% i ¥ 0. 008 < g 0.091
£ 0.1 TS 0. 234
i 762806 G K (RER) 0. 086
iE i 2. 86E-05 G F A 0.182

I 0.714

(FA KR ELETIA | R ERA2 SRR FRTH)

(3. #@EF (U)

Fope2 @i AGES (V) > 2 E =50/ K « #73 e
T ls Flarzlaw g2 AP P B HEE§ 0 R L 1K
Bregdb it BoffrdomPprL@88E - AL 52 25
b E R £ AR g Uar(E 7R T a4 i X ) % Uaw(¢h 45 T o4
BE )P hp Nt aFE R RE L AR E

PHEEFLERAFadsn € Bl EABRan 24T
ZiBeon RN BBEDS o T BB BES S3ES N

@ 3% (conduction) ~ #/® (convection) ~ %+ (radiation)
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Pr g PRIERFEALNZPE

HY R - BER R ERES N b FUMP T EAVAS A
EL
v

LR g’“‘\‘% BRBIE R Elf'mﬁii’%@%??’fr’/zﬁ/m
BHAESDT L FIRe g T o

q ..

o (4.1)

g=ka?l (4.2)

8T
B¢ g adbkEs (WoA 288k ff (n2)> 00 La 2

RS e R R (oC/m) > kA5 M e @ % i #ic (thermal
conductivity )(W/ m-oC); F]#t 35 £ T 7 7 140 @ g 5%

S A L R TR RS R A AR R S O
P

BrZamn® + B rxtaadn® = padagcgE

oT
qleft + qright = chdXdde ( 4. 3 )

i (4.2) 7 E

or 0 oT oT
k, (—x)d ydz + {k -~ 8_x(k Fjdx}dde—pCdedydz (4.4)
FABE G VK BN (4. 4) P\?'“/T‘dxdydz LN
o'T oT
S (4.5)

EFYRZPhS w2 BBE N (4.3) 238 (4.5) PEFTE

T , oT , 0T oT

k k k = pc—
e e (4.6)
or ., .
He pi R (kg/m) »civ# (J/ kg=C) ’—at,au‘iv’.}i

PR aics (°C /7 s)
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MREHE G wEF 2 S HABFRLFY

4.1.1 ik 8

SRFRE ML BA0.2048 > P AR AT &
B0 A W AT 2 0.6 SRR o AT EMER Y G2
DAL ZF A GERA 29T ) o B g askids (W

/K-m) & @t 50.45 (W/K-m) > k4 50.31 (W/K-m) >
EEHUBL2.83 W/ ' - K (32444577 ) > ApfotiE A H R

RIRE3.5 W/ ' - Ko UM d g @mpmp o

4.4 Byt e 2 g

4L B R FBE G HArEiik e
m W/m -k m. K/W m.K /W
b — — — 0. 04348
Rk AE 0.06 0.45 2.22 0.01333
e 0.02 - - 0. 086
98 0.002 45 0. 022222 4. 44E-05
e 0.02 - - 0. 086
¥R AT 0.006 0.311 3. 215434 0.01935
MF - - - 0.111
BA e 0. 359
UW / o - K) 2.8
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o g PBREASEALZBE

U=2.83(W/(m?-K))

Bl4.2 “thiEE T LR
RE KRR EFET TSN RERE TS PP AR

d 30 AT R EEUE 2 2 80,8 0 bbb B sE 4

B EERefpl & RIPEITF 0% > 5% E LB A
ap b & g - k3.5 A EPSH O EPSHE b a Rl AT A MR A
0.6/ kit 2 PR > AT EHERGG204 ARG 2§
B (A4, 2475 ) o EPS## a8k 2 0. 037 (W/K-m) - kiR 3
0.45 (W / K-m) » #padf4# 50.311 (W / Km) » 53 BEHUE 3
0.438 W / m’ - K- dpdra A2 %0.8 W/ - K> U4

% o
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BREH SN %E 2 $EHAETR2 &}

$-§ 22 fad ik

AL G e L < pRFTRNNTEFZ SN B EZ LT
RETScreen(RET, Renewable-energy and Energy-efficient
Technologies ) @ T 5 f247 1 & - #p #& > DOE ~ Equest ¥ #c %8 >
RETScreenf#t7+#7 % chS$ i s H i et AR T AL TP B LR

SBHIrF G A TR S E B F I A REEE DAL T
¥ o
4.2.1F i 44

™
«—ﬁ
]
=
D
=
=H
IR
3
|

)
¥

(w
éotn
mh}ﬁ

F%E&Tikxﬁﬂfr#<*ﬁ
@ﬂ%*ﬂ&iﬁ%’ﬁwf’£§§B5¢$§§E4%Uvﬁﬁﬁ?«‘
HE &gtk B¢ -5 &R p (heating degree days, HDD) # 7
FRAMENG L ELHARAR- A FP (FRAE RIS
%) BBEARAOEMERDTIOEZ LB bldo> p TEER L&

L 60°pF > Hp HDD 5 5o & B2 2 HDD (& 4> B 55 7

‘_‘\

=X 60 (¥ 18 E:)%%? BB RO - A LR o
Fé’éiﬁﬁﬁaﬁﬂ%svﬁ,Aw GHTR R KRR R

RER R A RFRERDAIHFELABRIRLRLFIR > B
oo TRF RALEAT AL EES 65 BITMEHAE A B
HFEAT R EFES 6L BB EAE KA o HDD fo CDD & v £
Lﬂﬂw@?cw ELpth e A TR AN AT FTRE
A LA AR F R TR SR F TR GER 43T ) o
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Taiwan

e

®4.3 RETScreensf % %#cik e it o

1.2.2 59 4
ARRELIELEP DS RERTA > 25T FFERE
3 EEREE 3 S BEE AT P

- 4@ 3 > MEER (energy efficiency ratio) 4=COP

()

(coefficient of performance) T & 5 @ dwed » H ¢ » FER# &

- A SRS NERE E O EREFF

;24"%5‘;4",%,"17’2’?*@" % 5

(Kcal/hr) 5 % - @& * £ 4 pI L &(W 5 ¥ -EERE 4% - 4 F 4
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RH#EHE L %FE 2 b2 HAEFRLFY
BREERTLIAFET A # i BRL FEE- oz g (4
A fe 4 Dkcal e » H o3¢ ¢

EER & = /4 % w# (kcal/hr) / i ## 3 (w)

20 COP R AR S+ ae Tedie > B 2058 5 0

COPiE = 254 (kw) / s (kw)

d g Bz v B8grp it Erpre a7 0] +

(cal)=4.184 &2 (])
Sosaed mE i kW& kcal/h > gt -

lkcal/h=1000calx(4. 184J/cal)/[1hx(3600s/h) ]
=1.1622]/s
=1. 1622W

]yt - COP=1.16 EER
B CONS B 73R 7737y & 314 F 80 ko v EARE SR £
T o BONSRFIRET TN EFHE - P AT LER TP
fro pR8_rs EER £ COP &t 2 e Eeng MITR A5 A F 4R ik
B BER #cEARB ARG T - PHARHRER Y ARSI AF
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Building envelope Description
£ F 3 4 5 |
Incremental initial
s = costs
Natural air infiltration Base case Proposed case
Method ‘ AIr change rate | § | 0
ke m3 26.22 26.22
Alr change rate ac/h 0.5 0.5
Natural air infittration 3.6 3.6
Incremental inftial costs TWD 0
Incremental O&M savings TWD
Number of buiding envelope units L 1
System selection Cooling Cooling
Cooling system Cooling system 1 Cooling system 1
Cooling system description
Cooling MWh 2 2 0.6%
Back Back
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Fuel type Electricity | Matural gas - m* | Diezel (#2 ail) - L | Gaszoline - L | kerosens - gal |

Fuel consumption - unit et gl m* L L gal

Fuel rate - unit TuwTukvh TwDm® TwTuL TwTUL Twhiigal
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GHG emission

factor T&D GHG emission
Base case electricity system (Baseline) (excl. T&D) losses factor
Country - region Fuel type tCO2/MWh % 1CO2/MWh
[Taiwan | Alltypes 0.521 4.1% 0.543
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— Building envelope Description
HITTHI |
I Base case Proposed case
Buiding north o o \ 0 [¥ Base case = proposed case
Schedule *scheduie 2 ” Schedule 2
Description ] 4]
Base case Proposed case Incremental initial
I Building envelope North East South West North East South West oosts
Walls [ Base case = proposed case
Area m2 4.6 10.14 4.6 10.14 4.6 10.14 4.6 10.14
U-value (W/m2)/°C 2.78 2.78 2.78 2.78 0.766 0.766 0.766 0.766 TWD ‘ 0 ‘
¥ Window [ Base case = proposed case
P m2 0 297 o 297 0 297 0 297
U-value (W/ma)/°c 0 631 0 631 0 631 0 631 WD ‘ 0 ‘
Solar heat gain coefficient 0 0.83 0.83 0 0.83 0 0.83
[~ Solar shading - season of use
[ Doors
¥ Roof [ Base case = proposed case
Area m2 11.4 114
U-vaiue (W/mz)/=C 0.483 0.483 wo| o
l [ Floor
I wall - below-grade
[ Floor - below-grade
Next Next
[ i
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