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Abstract

Global warming rises the environment heat gain to a building, and makes the
building cooling energy demand become greater. In order to face this upcoming risk,
finding a way to evaluate the change of cooling demand is important. Therefore, this
study establish a set of future weather years for building performance simulation tools
based on the methods of constructing Typical Meteorological Year (TMY) and the
morphing process which introduced by Belcher, Hacker et al. (2005). Using from
historical observed data which is recorded by Taiwan Central Weather Bureau and the
newest General circulation model (GCM) outputs which is provided from Coupled
Model Intercomparison Project Phase 5 (CMIPS), contemporary weather years
(2000~2014) and three timesclice of future weather years (2011~2040, 2041~2070
and 2071~2100) is well developed.

By inputting these weather years into EnergyPlus building performance simulation
tool, the future change of cooling energy demand is confirmed. Office buildings with
30% of Window-to-Wall Ratio (WWR) will rise 1.86 to 9.53 kWh/m? of cooling energy
intensity, office buildings with 60% of WWR will rise 1.81 to 9.06 kWh/m?, and office
buildings with 90% of WWR will rise 1.8 to 8.83 kWh/m? . Depends on these results,
the strategies of conserving energy can be formulated. This study formulates the
strategies by adapting the building evelope design, and presents these as figures in order

to help decision-makers easier to make decisions.

Keywords: Typical Meteorological Year, [PCC AR5, CMIPS5, future wether year,

climate change, building performance simulation, building energy conservation.
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Winter dry-bulb temperatures: London DSY January

8

"y
o

=
.
>

A A A vy
ae WA AR | AR AP e
! Wy

L L S S S B S A A 1
2 3 4 5 6 7 8 91[)1112'IS14151ﬁ1?131F202122232425262?23293{)31

Temperature (°C)
o

=]

January
Summer dry-bulb temperatures: London DSY July
Ai R AN,
YA ity AT,
- Y M . A | NUANANA —— 20805 MH
%m INWATAVATA \V\}i\ﬁ. v/ 'Dk(;“ IVRVAVAVAVATA WYy m—
VT VAN Y A R BRI

July
2-1 KRR AL F R+ F b (Belcher, Hacker et al. 2005)
4u Jentsch, Bahaj et al. (2008)4 3% Bl # — AR 18 B3 > X 22 54 4T B 7%
MAFHT AR EHAF AR BREEA RZ T HIHFIET 2050 FX6908
BEHRFH > BRBANTARLEHCERKER > AE 2-2-

60
Measured SotonMet Data, July 2006
—a— CIBSE DSY Data, July
50 - —&— Medium-High Emissions CIBSE DSY, July 2050's
40
30 4

20 A

Hours of

10 A

\
N
]
\
\| p gy | ]

P N < \
T "\ N | U N

25 26 27 28 29 30 31 32 33 34

2;3 2'4
Dry Bulb Temperature [°C]

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

22 FRIEM >~ EITA EH - RRR R A E E (Jentsch, Bahaj et al. 2008)



Parkpoom and Harrison (2008):#F A A& 4 4 7% JE Al N3 & 89 R B A3t A R
SRR b E 0 A 23 MVIBREOA 6 AT R % BRI R S R
AE S A PR3 ot o

1.2

2020s 2050s 20800

Normalized Demand

Current

0.6

0 12 240 12 240 12 24
Hour

2-3 EFE AR R F R KR % B (Parkpoom and Harrison 2008) °
45 AR 60 & 3% Chan (2011)< ] A 7 B 4 48 5 ) 35 1 A 25 S 2545 A 2 72 55
AARZEEH A ABTRFAMEIH AR AE R B RO AEE

RHREW > BB 24-



—+— TMY —8— 2011-2030: SRB1 —— 2011-2030: SRA1B
—*— 3046-2065; SRB1 —*— 2046-2065: SRA1E —*— 2080-2099: SRB1
—+— 2080-209%; SRA1B

(== = = R = |
LI D

=
T

MNMMNWQ—“E
[ T T o T = = B e T %
= =]

T T

=
T

AIC Energy Consumption (MWh)
»
[=]

Month
(a) absolute monthly A/C energy consumption

@ 2011-2030: SREB1 W 2011-2030: SRA1E [J 2046-2065: SRB1
O 2046-2065: SRATE W 2080-2009: SRE1 @ 2080-2099: SRA1B

20%
18%
16%
14%
12%
10%
B%
B%
4% I
2%
D%

4 5 5] [ 8 9 10 11

Month
(b) percentage change in monthly A/C energy consumption

2-4 AR M R R 2 A FEAE % B(Chan 2011) -



sbsh Wan, Lietal. Q01D)EA T M2 247 » LT RAZEFE AL T
BRFPERRASEEREO T 5 BRWIFET PR BILRE  SHRARFTEN

RIS BE -

10000 10000
. *  SRES B! low forcing *  SRES B! low forcing
Harbln o SRES AlB medium forcing H(}ﬂg Kong ©  SRES AlB medium forcing
= 9000 = 9000+
= =
= =
2 8000 2 8000
2 ]
= B
on B
g 5
= T000 4 Past ) 2 7000
bty Future ERZ
= =
5 E
= = 3.
£ 6000 = G000 Past
<2 <5
5000 T T T T T r 5000 T T T T T T T
1971 1996 2021 2046 2071 2100 1979 1999 2019 2039 2059 2079 2100
Year Year

25 HRAREARRAEGI (L4045 RE R 44E) (Wan, Lietal. 2011) -
f Sailor (2014)4¢ Z47 B E B 5 > AR BMA BB G LML AR K
FARARAZEHR  H 2 o Bk LB RIRT 09 E LW EAT 04 0 BB KRR AE
GEABBVREELET AT AR TME K > _RTRLE 2-6-



(a) Chicago

45 -

Current — ====-2050 == = HS0UHI —i@— Current AC Fall ==k==2050 AC Fail =& = 2050UHI AC Fall

Apartment Temperature [°C)

Hours Since July 15 (00 LST)

45 -

Current = ====- 2050 = = =2050UHI —&— Current AC Fail ==K==-2050 AC Fail =& —2050UHI AC Fail

g

[
b

2 (TS

Apartment Temperature [°C)

20 +—

Hours Since July 31 (00 L5T)

2-6  FRIEAREEHET ENEZZILE (Sailor 2014) -

B b B SORK 7T o A AR 9 4% Tk L A B AE AR ) TR A R A R AR E R L
WIER A2 R ILZ IR DI o B AR R B A TR 6 AT R R A AESRAS -
McLeod, Hopfe et al. 2Q0I13)F| A A&t H ik A XM EIH R RALERAEALS >
AR REHIPMEIAEEE o ™ Berger, Amann et al. (2014)#] i & 3% A1 4 X,

(Regional Circulation Model ) #% 4338 /542 &, ( General Circulation Model ) #4#;
HER UYL @B T EFEREEA TS Kt R RayFEF B -
2R 38 4k B Sh U AL B R A do A 5 L R R RUE BB eSS T Tk LA RE RAT IR
MAREBE BRI RRERABRZHREEN FREAE S LXAAETE T
— B E A E M -



RIF ARG &

3.1 B R IRAR

. ‘ EEEREY-$: 200
AURRFTEARR 2.9 3R RS E A K
3EIEA WA B A A AR
Y
3 PP g A, 5520004 220145
A & )
RER AR AL LRI ARE
Y
: FI R AE B0 R F 211
i, 5 4
RRARFAL Sz KRR R
Y 3
GLESIER E P i
ECELIER €00 PR AR S XS
AR
Y
#| FA Energy Plus{E 35 4%/ RN
*ﬂi&%ﬂﬁ%?ﬁ%%éﬁ ____________ E %ﬂ';vﬁ%AilE4Tﬁb%%ﬂ*ff
VAR 5 ;
A 4
HRAGLRTRARWA | ARk R AR S KRR
i R P E A

31 MEREZE
A RO R AAZE LB 31 KB RRET AT kAR E
AL ERES B T SR L TP ELERES S RIETEE
RASHF HEEELEBESG TR CERRALFCAAARYRLHF
ik AR 3B B AR A RBRF - U R RF IR RAIER BR L
WA H iR A B > St 2 EnergyPlus @AM B BB B E R4 4
R LEAE  REEG MR HERELARE BRI B b LTI EER

15 B RBAT IR F R -



3.2 AR RS

REMBBIFRB S RRRRA — L RBERMNIFGENEHRE A
— B R R B FE DI EINBRIIT - BINAEITF ) S TR R FUK G 88 A8 B
£ EMAERERERAERE BHIARALEREELZIABRIFCARETE S
BER -ARAMAEENPRBERRFHHBELALEMNEEEE  EHRERRST
REMRPEFTHMEER JIAGFETF RN AL B ETHERTRRERA AT
REE > EBEIABRTFRABEETRARLEN  XBRILEESOERH 5
REH - RERPR VB BREL EXTUSFR B EHERELGRRE WAL
SRR THRAZMEMAAmERSEY TRERLER -

321 AR K FHIFERE

AR BAAZFRRPESLAZTHOGERY > AKE L BHREFE
An# HELSGEWRELALERAE BFREAKAEERBEASHIES
ZRAFHEFREEMN ZAURRER T pf-E-as ) B K 28
AALZHAVRAGFREXEBALFEFTENGTHARLALTHNYATHALR
FEFMAE MY RBEREEORALERNER > URE —RAFHELTFAR
REFMEZAFTHZER -

A AR R LIARER MR A RIS AR E - BB R A
REFGRLAZEHMA BELBER G RO RFEEITRR AR REARZ
HEREEER ) EBR A4 AERE B E (National Renewable Energy Laboratory >
#z % NREL) % Sandia Method #f 1% #2 5 (Wilcox and Marion 2008) » 4F 2 3 & st
AALRFFEERATRA " HR—FOHR— A 9FEF % AR EAFRR

AERFRARHERR 3-2-

10



L RR R A200045

. L 5201443505 7 4
HRIRTE FAE
ZABIHEETERZ
|
B0 A RH MR B
A it 1
| |
+ —
i HE
st AFS#3HE WSH #t RAHLHBE 124

BONEHBE 124
™~ PuEmmE 224
¢ BRAEREE  1/24
RAOEEERE 124
HELREA B Toansak 22

HRRE R RRE 2/24

F 4R 2/24
KA £ K /

AREBHE 1224
PR AR R A g A

BN

A

A BftEs

v

/ RURRE

B 32 AHRELRAZFREREZE

11



Sandia Method # 3% 42 & % £ & % J&E /| Finkelstein & Schafer 43t & ( pb4% 5
# FS 43t 8) AT E AN AR T HGKE % FS &3t Best EAXAT
® 3-1:

1 n
FS. == |CDF, -CDF, L G
v =3 2ICDF; ~CDE,| X 31

EA

CDFs: %A 425248 Bamih s o

CDF.: %R 5B 525 A KM ERNH R -

nt A BB -

w!EREEE -

B 7 & # 5 % 2 (cumulative distribution function > 4% CDF ) &£ — A& &
HHRABSE R R AR B &3 > HbiF 4 A% CDF #1&k#5 CDF 4887 K
B2FS 438 BREMEEMANA BRRME L ARTHELHB LRES
HFS #htsdats ) BEAMARAR YR LB IHEM£ZEH ] %A
AR MY BARERBFE SR ARABR YA LT R &4 -

K AR FSHHE— R —BEBNALEE B R EHALE
EMERBMANR LB LB OSHIRBE - BHREBEE 2 RTAHEE
BHREFEANALEE BERARAE—RLZERITFS &t ahae €1
PED AR EAEBRRELAARE > B Sandia Method & £ 42 /4841 3]
ANTEAmEEHN WS #5# (weighted sum) > 3% WS 4530 ZE F & BT K
3281k 3-1° BB AR B P WS 35880 % > BP2 A Tk dkiER L4
RMA AR EF AR R AR IEL R AR R TR E AT 28R -

WS=> W,xFs, £ 3-2

ELE

Wy RS EF2HEME -
FSw: A% E 52 FS4hit=E -

12



% 3-1 NREL#Z:J{MER2MHEI .
ARERE WE
Bk RILIKE 1/24
B R/NIIKIRE 1/24
B3 ikia g 2/24
)4
)i 4
)4

B KAZEZR 1/24
Bix/EER 1/24
B ERR 2/24
B & ARk 2/24
EEELP 2/24
BAEREAHE 12/24

BN FS A3 2R WSHEBARREHEH LG EZR  BXZRAFHRAE
Ty BB AN T uRE > Bibfs NREL R4k 72K &% EA T3
B b R R AT £ R EAAN SRS RS P&
BT AEMEARK o 55 Sh A HE R R S B AR B B e AR A B R R E
FHIES) W #4549 K8 NREL 00 R %74 P3N T —BRERERARH
B BEARSREE REFEURREAAFELOFEEABRL  AAL
BHER Z AR REHERT

®  HNIIIBARR 33% (i@%) HAB67% (iBF ) BEARME -

® HNEREBHERLI%  BEAEE -

® HNHEAHEAL3 BIAAHE -

RmMR 3R E MR e) A B E L+ %42 > B 4k Pissimanis, Karras
ctal. (1988)% T HRAXZMEF 8 > 3T F 3R ¥% £ (Root mean square deviation >
%% RMSD) e R EREEEMANSRE B HZE/THRER © XL RMSD &
RN ZBEEAFAREGERANBAURARFE RO AN A& - #1A Pissimanis,
Karras et al. (1988) #4914 iE 7 % # 45 th R ay 1 A & %4 > © 4 Argiriou, Lykoudis et
al. (1999)e97 R 4F RAT YB3 4E R > BARFE R AR NREL R4 F k8 o 3

RMSD #5aa~R 2 &HALTFTAR 3-3:
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N (gh’},h _ng,h)Z

A, 3-3
=1 24

MﬁQ:J

Hf

Za)

ghi: 2XR%A4%% (Whm?)-

y e

-3 X BN

@B FS 432 - WS H52 91 8 48 RMSD — BB MEETHERE Y S

RLBHTEELERARIAGEAREMESG AR &5k Ay B & AR
o PPER  c BN TPEASANRRFEN TS AR > X —BAGE
R RAFHAREENR L - AR ILEAE A A PER EIRE R 6 /| BF
ZHYE o UEMAF EBATFRCRIE - 43 — M AEA TR (KB E) Ug
MEEE NG S XA AEEE - MA@ E TR (R@mBEE) B s E4A4 RN
WREZ - BFFILREZOPEALTH A e B EMBE > A —ETE 8760

(CRNEEE -SRI S
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322 BARRFRE L AR A M RRESR TR

RIFENREL 09238 XFME BV R R F I RABELRAZEHEED 1S Sy
HARF T R B KRR AL 2000 £ £ 2014 34 15 Sy /AR ER R A
FRALAH G FHERER L EFRARALTHERAYRRSF  Fa bRl
ERK 32 - HEARNARREFCLEREASHE TR LHEBE -
BB ARERE ~ RE - BEy >~ Bk~ AERE C ERS  BKE > MK - B
Rerdf 134 -

* 32 AR HEER

B3 4 A% WMO K25 | &5 G 5 2
466920 121.507 | 25.040 | 5.0
#Ar 467570 121.006 | 24.830 | 26.9
& 591580 120.676 | 24.148 | 84.0
=& 467480 121.147 | 23.498 | 269
& 593580 120.205 | 22.993 | 40.8
& 1 467440 120.308 | 22.568 | 2.0
&R 595620 121.147 | 22754 | 9.0
ik 466990 121.605 | 23.977 16.0

B IR R AR LB E R BRI R BB AR B X RE R E R F
BAEBRA TR BELEE BEBRARANALRFEELUMEZRERBRALRE
B METHBEANLAHCTLEBRBENETHE - AR ERNHERLZALE
332 BRIV ERE HRBE BB E - BHARAERGERKENFEY N

AHE  BRBRBRSNEREOHEIMEFRLFTLH 322
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BIRA R M

FIBE AR

A A 4
AUAREER 2R%E A4S
AR F A 35 B
A A
Y- I FMasaki, etal 2010) | | 3| A% st amaFs - K
AR 2 Ffe K A3 R & fA
A A B
SRR B SRR T T s SO I B Soligi bt
CEE kS L ames
2R A HEH
M g

Bl 3-3 SRBEREERE
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323 2 RZEAHEMHE

T& 3-3 23T 2000 3] 2014 £ K E B4 FOHRIRBRE EBRLE
HURLAIR S TER 2 FE 5% REBALEM FHRRKEEH > B/ Sandia
Method ey ETF 2R ZAHENELN U RZAHEOHET X
s R IR 3 g

% 33 BHEHRRLT

ey
Fhr £33 EE A7 £ R
2000 458 5.2% 94 1.1%
2001 383 4.4% 128 1.5%
2002 295 3.4% 149 1.7%
2003 224 2.6% 39 0.4%
2004 302 3.4% 66 0.8%
2005 340 3.9% 105 1.2%
2006 257 2.9% 76 0.9%
2007 354 4.0% 75 0.9%
2008 314 3.6% 73 0.8%
2009 283 3.2% 50 0.6%
2010 350 4.0% 79 0.9%
2011 404 4.6% 44 0.5%
2012 398 4.5% 58 0.7%
2013 282 3.2% 43 0.5%
2014 253 2.9% 49 0.6%

AR ENT X R BFER - B SRR LR L ERxs o E
FA S35 8 0R Bk 6 5] — B 25 64 AR U R 35 BOREEAT B i S REJD P AE & 3L
B ARG S K3 BRI b SURAG 5 A 4 S 0 35 ARAG ) 56 b B b
RBAER KRB EH > ERERMEFEERRLT . 3-4-

17



* 3-4 &b H ARIT R 3 4e R

Bk 44 | WMO e | &K HE = Az
&3t 466920 121.507 | 25.040 5.0
RAE 466880 121.434 | 24.999 9.7
H K 466900 121.440 | 25.166 19.0

B R AG S EERERA TN AR KXELE R - AR
# Masaki, Kuwagataetal. (2010)&9 7 7% & H — B @ XA A ERHE - 28K
A— AL REFHAXGHEAARHRNET ER IR R DEHX - AR
RELHORADHFHEKXRLTA 34 % d 2000 £ % 2014 F2058 42 F 8

B B RREF RO R BT K 3 K A RATR AT AT AT o
ghi

—t=C1 xFE,> +C, xF sina + C, xsin*a+ C, xF, +C; xsina A 34
etr
Ho o
ghi: 2Xx%EB4%% (Whm?)-
etr - RRBAKFEBHE (Wh/m?) -
Frn: B RS (VheF) -
a: KgmEA -
A~-B~C~-D-E: 4% > Bk 3-5-
& 3-5 2R AHMHEAR G
148 , = )
B 35 HAEE | AdR2
Ci C Gs Cy Cs
&3t -0.408 -0.085 -0.073 0.915 0.224 65167 0.89
= e -0.212 -0.228 -0.015 0.769 0.241 65167 0.90

A BBEBEBTAEHADFEABEENLZRBR  BRE D FM
B2 RAER > AR RHBLE TR BT TRIBEE  ESEANRAEHED A —
HRFTAEHES  LETROKARSYTREHR -

RERARAZ AN B AEDHFTHBERDSHE > LA RIEKR de

Miguel, Bilbao et al. (2001)ag#E X BT A o8 > AERZKFZ T ©

18



33 ARASERARND S
AMPAREERAZESE  BREMARHAHMAZZILERZE @
(Intergovernmental Panel on Climate Change > IPCC ) # T &4 28 2 3K IRH AR X
( General Circulation Model » GCM ) 4 % 3% &k 2 RU1% 4 B ey AR 8 -
GCM & — B K R F W ILILH A H X ZAF A F 932 K2 3 Ae o 948
e lE AR £ IPCC $EREHEMTHFAMABOMA bR E
( Coupled Model Intercomparison Project Phase 5 » CMIP5 ) & B 4§ bAfE4E A &)
SRES 1 #5( Special Report on Emissions Scenarios ) # 2 sz, RCP 4% 3%( Representative
Concentration Pathways » X & B E %48 ) - R4t SRESAIB ~ A2 - Bl £ A
FEE T H A B A AR OB R - RCP HH2UR 2100 Fiz4t ko ey LA =
MAHREEG S B AR LEA & RCP2.6 ~ RCP4.5 #1 RCP8.5 » 45K
& 2100 Fi k2 B 08445830 H BT EILATAR L EFH T 2.6W/m*~4.5W/m” #1
8.5W/m’« % d AT R wy b K42 4 3838 /) EFH 2 > CO2 wh Pk dh 4Rl 2 R -
RCP2.6 #) CO2 488 @ /& 21 & ¥ AT T [# 84T d A > RCP4.5 A1 2] 21

ZRAED RBBAE > RCP8S Al 2 A MAEMEH » 8 CO2 #H LWk -

1000 - 5000 - 500 -
_ 900 _ _
E T 4000+ 2 4004
2 8004 = =3
5 5 2
& S 3000 5 300
§ 700 F _ %
g 6001 2 2000+ S 2004 ———RACP2.6
S s | 5 ——RCP4.5
5 500 4 = o ——RCP6
5 1000 100 ——RCP8.5
S 1004 Z
300 0 . ' . . 0 . . . .
2000 2025 2050 2075 2100 2000 2025 2050 2075 2100 2000 2025 2050 2075 2100

3-4 % RCP #3528 F R HE £ (van Vuuren, Edmonds et al. 2011)

19



%4k da# CMIPS Foath 2B KoM E#FE R GCM L F ikt b
ARG RS EBEEGER  BRTEUZRA /X BT
AMERELOFAR > ERm@BREREHSE - Rk 43 GCM i &R > 2
BREBEREGAET TRRITERZHER -

— M EBANERETERAAT =4 St ERE -8 AR EHMYH#
fhik o Z A iEARA HARSRES o

#atEREAM GCM @ A EY R L EHETHE 24 5 —
B# ETREDRERARBEMNGIEER  SEHEEEE G LR BAIR
FRRRHBAREZZ BT HAEALA BN ERCARMHRZ R THE
AR —RAFHEAT  ARRZFHMAZATEZIRL

&) 7 5 R 48 A & 332 AL X, (Regional Circulation Model » 458 RCM ) i#

TIEH > RCM AR GCM ey 448 i M AF 2 i Rkt > SINEMHma) BIRNR

NN

BWEEETI AR RERIERERRTELRBIRGO I 5 21
MR ER ZHAMETE - THARRE & L& RREH

A AL LA MR GCM HE 85 B A ay GBS A H R ANE &
AEEHF - LT EELARNARRALERITRRGFTRELALRENEAGE
Rt BB ) e EH SR Tk Ko e Aa M 5 AT B AR Bk
REKFTERERFBLRFHAG HEREELEHWKET At RHER
4 270 FE 32 4 7% (Morphing method ) 89 48 3 e 45 7% f 5 346 21 ¥ ey 1% %38
HBfEme L THE 3-5-
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AR X

Lok g

v

B BT ERYLEE

WKL R

WkE) T4k 24T E
WERRR
AT R BE
BRAMEZ RBE
B RNk RURE
& R 6 Bk

SIS APk

LARERIR A X BB &

BRI —E Rt

HIGIRIR E RN FH T E

SHBABK
G VA S o

b R %5 1968 AT
£ £2005 % 3% A FEE R &5+
BAE R T
R A R | R
B AR EH O
B A
K AR E
|
SRR I
B AE R RE
v
SHEMSEM AR
X %&20004F 22014 5%
& XAl 7
%ﬁiﬁgiﬂ FE P AE
ARRSE

B 3-5

A RS GE R TIEREE
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3.3.1 A AR 4k

A RE 2 4% 7% (Morphing method ) & &5 Belcher, Hacker et al. (2005)#& 32 > ¢t 77
AR GCM ey A8 3 AL BB A AR 3G 4 — e BB A T hofh 2T Fe bt
O] LA B 348 Au S4B RS H AR89 B #7208 Bk B > Belcher, Hacker et al. (2005)4%
RERG Ly AR RGN (1) B AHE LT E MR " T
BA o (2) MEERE L EHGBEEIE R TR - (3) AEE EFHAaEE
B TRAR  c B BARBEHRXRBIES S FHIA 35K 3-6 841

& 3-7 Ao

X =x, +Ax,, A 35
X=a,x, K 36
x=(x0),, + A%, +a, (x5 ~(x0), ) A 37
R

XM R -
Xo: BAEEH -
Axp @ P A5 53 -
Oy, - 3&4‘#%&§i °
(X0) m* REEEFAHME -

B b A8t % A IPCC % 5 ReHm R ey CMIPS TR ZE4 T 494 GCM 42
BERHBUZTHI2HEZ T EAANEREAVALFE  BREAMN GGG LY
21 HLBFEZRRALE KA BBELEINAFROFTEFXNFERLELK 3-6

#m 3-8~ K 39K 3-10~ K 3-11 &K 3-12-
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% 36 MEBLZEARFEZFEINAPEREBA-—FL

Zi; j; GCM AL % 2%  |miEmemns
A ¥ &R E
BHBE A¥BRRMEERE |[RER
A3 RN EBE
FE ok AR A
ACE 23
B~ R~ ABY MR LA 2 Ap A
BRI E)
PREBHABE AOTELEHNEE A7
sk REEGR
J& ik AP A
& b 7 6y R
B E
dbt=(dby,) +ATEMP, + aTEMPAdbt, —(dbt) )
ATEME, =TAS, ~TAS,
TASMAX, —TASMIN,
AT EMP= 2 SVAX, —TASMIN,
4 P ;‘Q 3-8
L

=5

dbt: RIREBG I B E (°C) e

dbty : TMY #3558 E (°C) »

(dbty) »: TMY B¥&3kmE (°C)-
ATEMP : B % B F4#5148 -

TAS : GCM ek 2 A8 E (°C) -

aTAS : B E & B AP o

TASMAX : GCM B¥ B &AM EBE (°C)
TASMIN : GCM R348 &/ kB E (°C)
M3 FARSRTARR pERTEKR -

pr=pr, + APRES
APRES=PS, - PS,

e

pri AR 42 RR (hPa) -

pro: TMY # /& (hPa) -

APRES : #83% A #4143 -

PS: GCM % 5 & (hPa) o

M TAASERTRAR pERTER -

23
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LRI& ¢

sh=aSHUMx sh0

HUSS,
aSHUM=———

HUSS,
2P

sh: R RE s 4445 bR (kg/kg) »

shy : TMY tbi& (kg/kg) -

aSHUM : tbi% A 314388 -

HUSS : GCM 3% b 7% (kgkg) o
M3 T FTARSERTRR pERTER-

AREHHBE

ghi=aGRADx ghi)

RSDS,
aGRAD= :

RSDS,
HF

ghi - RAEBYBLI>RTAHFEE (Wm?)-
ghioc: TMY 22X %2 A 4@ & (W/m?)

aGRAD : B 4%t & B & 143 -

RSDS : GCM ¥k %) F4ak g 4ti@ & (W/m?) o
ME D TR ETERR pETENR -

JE2Es

ws = aWSPDx ws0

WSPD UAS,” +VAS,*
o _ _ .

UAS,” +VAS,’
£

ws @B AR R4 1% Bk (m/s) o

wso - TMY J&ik (m/s) °

aWSPD : J&ik A A% 1481 -

UAS : GCM #%& £ & Rk (m/s) »
VAS : GCM #. % 3k A3k (m/s) o
M TR EATRR pERTER-

24
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332 4 A GCM &y HkiE

B 331 4o o A EHYIEIKE GCM A A T UF R &R > 28 &
18 GCM & SbF] A AT & > b A E M AT FE 8 GCM i g R R AR
FhEHAARR > LB F B R EIE GCM 87N & R R EFR R

HANERGEER THERFOARZEZZTE 2R B4 RE
B ATUMHHE R LR FETLE ATALKEEMGLOTFR AR RS

HH Q0142 R3] N E M m»#7 (principal component analysis ) FA 24 f§ 1t
$HE -

ERD AR —ABG ¢ ik WRNEAT S S BEES B HREU
BATHRUPY R A A 4R M AT B AR SRR3R R AR R S BB BN Bk E
W E R e B o i3 T eh % B3 A% A E A4 (principal component ) » R
Bk 25 S e AL AT 04 S Bk L e 3R AR ZERP B X A 44 # (principal component
score) > BFH —IEMB E Ry (RBE—ERn) SHRMAGRRNGLEEZ B
REMEBES —Emmdh L L 2B EE SRR 2ENLRE &AM
U EREE LTSRN E — TR0 08 EAH B GCM 4 E M a9 4%
i’% o

B ME &) GCM 6 ZR08k AN B R 4075 09 A 33 R IB R ~ 3WRILIE ~ 3
RO TR RE A RGQER AT GRR  FAIE— IR &IEE
Ao MR RAER E oy oA H R AT A B PR GCM fE R Eoxa 0 &
37 AULLBHEARALEHRBEE - FS 6P LE-EE - 6dh &R
S — 4 8 R 1968 2 2005 F&) B £ AP R K EHM - BLEREAEEL
GCM #8#% RATF & 3-8 « BRI B4R LR e 848 A 3@ ITE RS 4

o ST — R0 0 BT AR R £ (RMSD) AT A% » A B sy RMSD

(%

£ FH 4T K 3-13 > RMSD # /N Bp & 3% 8] 3k & /£ GCM » iZ 5% /£ GCM &3 %

R H B AR AN ke GCM -
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& 37 ABREAER GCM 7] &

MBERE | #BXE#H MATE | BEAEE
ki BCC-CSM1.1 128x64 | 2.813°x2.813°
MR CanESM2 128x64 | 2.813°%2.813°
£H GISS-E2-H 144x90 | 2.500°x2.000°
B IPSL-CM5A-LR | 96x96 | 3.750°x1.875°
B A MRI-CGCM3 320160 | 1.125°x1.125°
R B, NorESM1-M 144x96 | 2.500°x1.875°
* 3-8 GCM @& R % 5 Rlxb I &
XL 1& A @ | HIERIYE
BCC-CSMI1.1 [44,41] 23R
CanESM2 [44,41] 23R
GISS-E2-H [49,57] iR ER -6H 58 ok
[49,58] S~ 5 F
IPSL-CM5A-LR | [33,60] S~ 6R - Sk
[33,61] M~ 6P LR ER
[33,62] 4t
MRI-CGCM3 [108,100] | &z
[108,101] | E& -~ &%
[108,102] | #47 ~ &+
[109,101] | &
[109,102] | itk
[109,103] | &3t
NorESM1-M [49,60] = e
[49,61] EY~ER-46H- 451
[49,62] ¥ 4%
[50,61] ftig
[50,62] E
=l & 3-13

o

PCI S f— 2 A ik -

t:BER A e

N:thsny4ag o

HHE T A% GOM &7 iR4 GCM %+ T4 OBS & iR & Al 5 # -
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333 RARSBAF

RONEMELRE T H%A 5258 —REFMERMAERLBAEL
oy o AR AR FERRAARE BT ALIFFER B 2l HEKRRAZFZ
—AR#E > A AERA &) R B AT P o R AT RN RIA 6 BF R AA
ABANRZFEFERBTERRALFEN QSR " ARADF - XAUKAR
BRFHGHERALTREVRRFHRREL F A REUE R ERA —
B f 3\ EnergyPlus @ £ M Ae Bt koo h S RA R Yt A B £ o &o
b R T — AR ERBETRRIL ERA TRELNOEET R

AR ER L 2] #RRRAZFE I RMEFREE (1) HERA

2011 % 2040 & ; (1) &% 2041 £ 2070 4 ; (1) #4K 2071 £ 2100 & -

27



3.4 32 M AEAE B

EnergyPlus = & &5 £ B A &3 ( Department of Energy ) & B > &1 &4 #7 18 51
# B % & B % ( Lawrence Berkeley National Laboratory )~ 47 #] 3% #7 X % ( University
of lllinois ) ~ W MEEZ LT FTHF (U. S. Army Construction Engineering
Research Laboratory ) ~ B % i 47 & M 32 K% ( Oklahoma State University ) % 243
£ EI e BRSO A A A AR IEN > HE X RS
fE#h - RS0 Z M BATEET B TTRANZ LA - Al - L BRBGER
FREMMERRAA L - bR T B AT L B ASTRI B R ey 2 M e s R Ag
X RAPMREH RZIER -

#RWF % 4% A EnergyPlus 3] A 2000 45 % 2014 £ 8 £ 24 (£ &)~ 2011
F 2040 £ A R\AF (AR ) 2041 FZ 2070 FAREAF (a2 d ) 2071
F2 2100 FARREAE (HR) K& 4 EFRERGBLY R X FETHERA
AT MRS o
3.4.1 A Rt

BRER AR AN G BEHAMANE R ZRARELE AARBAZBERE
st (WWR=30% ~ 60% ~ 90% ) & 10 B+ > £ Z % 30m &L H i -F '
R EATHESE AR R LBOR R ZHFEA N ARG E Y - LN E M
FPREFRGAEREA LERESERZMBER 5 5 & B s A B 5 — 18 4%

S FmE AR 3-6 -
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30.0m

—| 5.0m =

30.0m
3-6 #HaAEHEATEE

Tk 397 H TaMmaRENER ERAMASH B RAEHK(2000 £ 2014

N

F) B AR R A I > IR S B B LR RUR SR S U A 3.5

W/m?K #2278 UfE 1.0 Wm2-K % & % °
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% 39 KGMaBREMNERIHI L

AR FBARK
b 2= 3.4m
J& ¥ 10 &
48 AR B AR 9000 m?
3 NE S i3
% Mtk WWR 30% ~ 60% ~ 90%
MU 3.5 W/m>-K
A BF B 45 4% D B * 1.5
e AE R BR 0.1
BTE U & 1.0 W/m2-K
B TR M 454% D {E* 5.0
BIARRE 0.1
w3 U@ 6.5 W/m?-K
#% 3 SHGC 0.8
BIGRE 0.6 m
7 HEERE
722 38 = R AR YR E A%
COP 4 At 15 6.1
R 25°C
EHEEE ER kL
T B R
BB R 15 W/m?
HB B B A2 B 3-7
ANBEE 0.1 A/m?
EHER 10 W/m?
A B 13515 A B A2 B 3-8

*BAFIEAR D E=RE R A (m*-K/W) B AE SE (W/m»K) -

S=Jzﬂgﬁ=05thk
w

Ho:
ptFBE (kgm®)ec: bz (KJkgK) -
ki E#HAAE (Wm-K)eow: 850 » AN 24 /) NBF o
R ER#E3]BHRTFTF -~ F3E2014) -

30



p—

B AL A
coocococ
dan SN 1 00 \D
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o
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Mgz

3-7 EREARFAZ

p—

B AL A
coooce o
£ O 1 00O

coe
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o
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Mgz
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342 2R FHMABREDRRER ZRAHLEEL
UBRAEELNIZR T ERARABRATRE S Vet ARAEERBEOE
Brat )ik L27 AR R GG AR U ~ AR AR DA - ERRBE - B
BAB UM - BTRAEIERZDE - BTERRBE ~ 332848 U 4 - #3524
# SHGC ~ R £ 9 M shak B W » 4T 3 KREW 2T RTB > REXZAT

BB R A 3-10 fik 3-11 R v A% | oA Rp R 6 34.1 prix e

% 3-10 Shaxs R EKEHEXL

HEFR | KE] K2 KE 3 B
AgEEUE | 7] 35 2.5 1.5 W/m?-K
yEEED M | 7] 2 1.5 2.5 35 --
AEEER BB E | 73 0.1 0.5 0.9 --
BTRAUE |74 1 0.7 0.4 W/m2-K
BRHEADE |75 5 6 7 -
ETBRBE | 56 0.1 0.5 0.9 --
#BUME |77 6.5 5 35 W/m2-K
#% 3 SHGC | 7|8 0.8 0.55 0.3 --
WHIRE 7] 9 0.6 1.2 1.8 m
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7 9

L
5

°

&

7] 8

SHGC

77

7| 6
TR

RiE%E | UM

TR

75

D&

T8

L27 & % & 519 02 4 /6 4
%] 4

L27 7 5l - 2 8 B /K 4 3 R &

7| 3

REZE | U@

* 3-11

7 2

D&

71

it

U &

—Vtﬁ
I

7
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L27 B % & 53R 5 4 6 % B

#A 5] 7] 2 % 3 7] 4 75 7] 6 77 7] 8 71 9
e | A | MEE (R | BETR | BTR | BTR | B | 3 | BN
U@ D& REBZE | UM D & REBZE | UMA SHGC | &E
W/m*K -- - W/m*K - - W/m*K - m

1 3.5 1.5 0.1 1 5 0.1 6.5 0.8 0.6
2 3.5 1.5 0.1 1 6 0.5 5 0.55 1.2
3 3.5 1.5 0.1 1 7 0.9 3.5 0.3 1.8
4 3.5 2.5 0.5 0.7 5 0.1 6.5 0.55 1.2
5 3.5 2.5 0.5 0.7 6 0.5 5 0.3 1.8
6 3.5 2.5 0.5 0.7 7 0.9 3.5 0.8 0.6
7 3.5 3.5 0.9 0.4 5 0.1 6.5 0.3 1.8
8 3.5 3.5 0.9 0.4 6 0.5 5 0.8 0.6
9 3.5 3.5 0.9 0.4 7 0.9 3.5 0.55 1.2
10 2.5 1.5 0.5 0.4 5 0.5 3.5 0.8 1.2
11 2.5 1.5 0.5 0.4 6 0.9 6.5 0.55 1.8
12 2.5 1.5 0.5 0.4 7 0.1 5 0.3 0.6
13 2.5 2.5 0.9 1 5 0.5 3.5 0.55 1.8
14 2.5 2.5 0.9 1 6 0.9 6.5 0.3 0.6
15 2.5 2.5 0.9 1 7 0.1 5 0.8 1.2
16 2.5 35 0.1 0.7 5 0.5 3.5 0.3 0.6
17 2.5 3.5 0.1 0.7 6 0.9 6.5 0.8 1.2
18 2.5 3.5 0.1 0.7 7 0.1 5 0.55 1.8
19 1.5 1.5 0.9 0.7 5 0.9 5 0.8 1.8
20 1.5 1.5 0.9 0.7 6 0.1 3.5 0.55 0.6
21 1.5 1.5 0.9 0.7 7 0.5 6.5 0.3 1.2
22 1.5 2.5 0.1 0.4 5 0.9 5 0.55 0.6
23 1.5 2.5 0.1 0.4 6 0.1 3.5 0.3 1.2
24 1.5 2.5 0.1 0.4 7 0.5 6.5 0.8 1.8
25 1.5 3.5 0.5 1 5 0.9 5 0.3 1.2
26 1.5 3.5 0.5 1 6 0.1 3.5 0.8 1.8
27 1.5 3.5 0.5 1 7 0.5 6.5 0.55 0.6
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FAFE RER
4.1 R R S P

FRABABREFHEH T RERALH G LSHHERR 2000 F £ 2014 F 533k
BUARLFE RBLERL TR 418K 42 HERTHEE WSHEE T,
£ 005 EF > RERAE 0.09 0 % EREE £ TR L e T3 &R
ERAZE 9% o M A KA HRRIENY B 48 RMSD 2[5 & 48 5 A £ 5/ 0F
10Wh/m? #7# » & A RMSD Zi£ 20 #1588 Wh/m?> &9 E 4 > 122238 4

ARG RS RBRA  HAE B 525 A A 70 2 200 Wh/m® [ &4

o

MHE > A EARMSD 22 ATHESZHE -

* 41 LB ARLZFPEI R

AAF | PEF4H | WS/ | RMSD
1 2013 0.0440 | 6.9557
2 2011 0.0603 | 7.337

3 2009 0.0375 | 6.5582
4 2009 0.0706 | 14.546
5 2013 0.0581 13.9874
6 2006 0.0432 | 7.0062
7 2008 0.0622 | 9.844

8 2011 0.0553 | 11.0191
9 2011 0.0594 | 12.126
10 2007 0.0773 | 23.4794
11 2009 0.0396 | 7.1286
12 2009 0.0688 | 4.8773
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& 42 F[ERBARFFEIL

AF | PEF4H | WS | RMSD
1 2013 0.0552 | 7.5731
2 2004 0.0839 | 6.0305
3 2007 0.0681 | 8.2135
4 2009 0.0804 | 9.6679
5 2011 0.0755 | 16.0177
6 2008 0.0674 | 7.0855
7 2008 0.0703 | 12.1665
8 2009 0.0761 | 13.5887
9 2005 0.0745 | 8.1019
10 2009 0.0420 | 12.3115
11 2007 0.0805 | 4.7333
12 2012 0.0724 | 6.0658

R GASERYBV R LFHRLIAFTERT R 43 BALEA
22 ER 5 HMAENRYLKBEHARTALHEETER - ABHBH EEE N
BAREZIHGILIK SILEEL BTN L ELAETRB R -

& 43 BAURRFRARZ A%

cEL = 2

Ao B | ERE | RK | ERE

mE |AHE |(BE | AfE

C Wh/m* | °C Wh/m?
—A 16.7 | 73.4 19.6 | 128.1
—A 169 | 89.7 19.8 | 147.1
=A 186 | 1012 235 1593
™ A 213 | 1209 248 | 179.8
A A 26 138.8 27.1 | 1912
) 28 148.7 28 1923
+A 29.6 | 183.7 287 |201.2
A A 29.6 | 176.1 292 | 1849
LA 27.6 | 154.7 288 | 171.8
+A 24.8 | 103.7 26.8 | 155.3
+—A 215 |[849 234 | 1243
+=A 172 |718 21,1 | 1135
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42 RARRRF

42.1 ¥ GCM # 5,

S

BBERNS M EBE BERAGEBNE — RS EBAKAALRX 41>

B G EABRT 0 4518 GCM FI A K, 3-13 HHE 1968 £ 2005 /& &

#9386 Rt A RMSD 8943t & R Tk 44 Hdwe K CanESM2 A X £ 8

BIRTT A S ABIRT R ILER A 2 HORE XA R B R 15 45 A A ek g ok

PCl, :O.6912(

& K GCM -

max

Ht

Tt H|+01772 ——
H Hmin J Z{Rmax

-R

R

_ﬂ

A 4-1

T — W _
-02663 ——-— -T1-0.648] ————
Tmax _Tmin Wmax - Wmin
S
PCL: f— 2 ir# -
H: i (kgkg) o
R: B4@&F (Wm2)-
T:®E (°C)-
W R (m/s)-e
FH3E D TAR ¢ REFRIES 0 T AR max » min R R K KM
AR RPHAE -
% 44 & GCM £ X, RMSD %] %
GCM # & o
i ZIARAE
IR BCC- CanESM2 | GISS-E2- | IPSL- MRI- NorESM1- L
GCM # R,
CSM1.1 H CMS5A-LR | CGCM3 M
R 0.338 0.238* 0.365 0.409 0.379 0.466 CanESM2
£t 0.500 0.558 0.487* 0.612 0.566 0.556 GISS-E2-H
4R 0.410 0.197* 0.779 0.370 0.296 0.570 CanESM2
=k 0.399 0.224%* 0.773 0.337 0.447 0.540 CanESM2
ek 0.176* 0.406 0.457 0.218 0.398 0.190 BCC-
CSM1.1
Y3 0.482 0.203* 0912 0415 0.323 0.409 CanESM2
AT 0.221 0.397 0.266 0.207* 0.219 0.347 IPSL-
CM5A-LR
£ & 0.306 0.292%* 0.677 0.328 0.364 0414 CanESM2

FE3E D *9E & 2T RMSD & /)» GCM
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422 ARARFRARATEF

AAFEH 4] EABZELFHRAVRRF > RRFH 421 EHAMEKR
CanESM2 23R R KX > 7T LA E A A B SR 487 & 4 ) 21 42 4 100 SFrag R R
REF - Glbdkmiem EHRRTAE 4-1- B 4-2~ B 43 #16 44 Hne
RBERASREAMNBEZEZR - AL d & IbRe KB LKA RIFHE
RCP 13kl 6 £ B & KB A H i3k - RCP2.6 fe b F £ 2l4 4] MKzt

][ % > M RCP8S A AR EH /LR E -

=]

-1 oo O
T T

h

=

7
| S S R S R (O R S T S S (- e
(=}

ra L

2000 2020 2040 2060 2080 2100
17

—-—RCP26 ——RCP45 ---- RCPBS

B 4-1 SHERRAARFEFHREBEZILE

A F 7 A 4w (Wim?)

2000 2020 2040 2060 2080 2100
A7

—-—RCP26 ——RCP45 ---- RCPBS

b
g
o
B

B 42 SRARAARFRFLERZOHE
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-] oo O O
T

t_h

=
T

7
[SS I S R SR S N e I S I e S I
(=

| SRS

2000 2020 2040 2060 2080 2100
by

—--—RCP26 ——RCP45 ----RCP85

43 ZHHERRARLFZRFLKBEZICE

200
]
%
E
m
|
w 120+
4

100 1 1 1

2000 2020 2040 2060 2080 2100
4y
—--—RCP26 ——RCP45 ---- RCP85

Bl 44 ZHERARAAZFEFEREAHBELLE
HBTRBBARARFOELMABMBLERTUEBABAN R L FHER
BHELE O RERD B £ 2 0 AT EAR B Ry 100 Sy R R AR FHFA
AR R E T R BRI AR (2011 £ 2040 4 )~ #42d (2041 £ 2070 5 )
iR (2071 £ 2100 ) =B 5 R B AL 6 R R A G > 33 sk KRR LAY 55 04 F 38
FELKBE PREAHENLHATERAT R 45 2% 410 3R R
HMAFLLRE T RCP B34 T ok » A% E IR BRIER & RIEK

G
o
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& 45 GIbRRBAF PRI L

&3t RCP 2.6 RCP 4.5 RCP 8.5

Aty | AR | &P | HERK | AR | T | #LR | AR | LT | LXK
—A 2026 | 2067 | 2078 | 2017 | 2045 |[2071 [2039 |2068 | 2086
—A 2027 | 2044 | 2098 [ 2025 | 2048 | 2086 |2021 |2052 {2100
ZA 2029 | 2043 | 2077 2029 |2054 [2100 |2022 |2045 |2095
w A 2037 | 2061 | 2079 [2011 |2067 [2073 |2011 |2046 | 2098
%A 2028 | 2062 | 2091 2022 |2063 |2087 |2031 |2058 | 2082
7 2038 | 2063 | 2097 2031 |2061 |2073 |2022 |2043 |2072
+A 2025 | 2070 2093 | 2029 | 2065 |2087 [2035 |2045 |2086
AH 2016 | 2055 2099 | 2030 |2058 [2092 [2016 |2048 | 2090
LA 2039 | 2061 | 2089 2022 |2044 [2088 |2023 |2044 |2073
+ A 2021 | 2066 | 2072 [ 2031 | 2044 2079 |2025 |2052 |2074
+— A | 2034 | 2044 | 2077 2026 |2049 |2089 |2028 |2062 | 2088
+=H | 2025 |2045 |2079 [2024 |2061 |2087 |2020 |2065 |2083

& 4-6 GIbRRBAFHIKEE L

4t RCP 2.6 RCP 4.5 RCP 8.5

Aty AR | Hed | MR | kK | P | MR | kK | e | ek
—A 17.5 17.2 17.1 16.4 17.7 17.5 16.9 17.8 18.4
—=A 16.4 16.9 17.5 16.8 17.6 17.5 16.9 17.5 18.8
=A 18.9 18.7 19.1 18.9 19.4 19.5 19.9 20.3 20.5
m A 21.8 21.9 20.8 21.6 22.6 21.7 22.0 21.9 22.9
%A 25.9 26.2 26.3 26.5 27.0 27.2 26.2 27.4 28.4
x 28.5 28.7 28.5 28.9 29.4 29.0 28.5 28.8 30.9
+A 29.7 30.5 29.7 30.5 30.6 30.5 30.3 30.6 32.2
A A 30.0 30.4 30.4 30.2 30.3 30.6 30.1 30.7 32.4
LA 28.4 28.2 28.3 28.3 28.4 28.7 28.4 29.3 29.8
+A 252 25.7 252 25.6 25.9 26.3 25.8 26.4 27.1
+—A | 221 22.0 21.5 22.0 22.6 22.6 22.5 22.4 23.3
+=A 175 17.5 17.6 17.5 18.0 18.6 17.0 18.7 19.0

41 :°C
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k) 47 SdbkRBAFLRT A HEESLT

EE RCP 2.6 RCP 4.5 RCP 8.5
A #r WRR | et | Mok | ThRR | et |k | kR | Mt | ek
—A 72.0 69.5 72.0 75.4 75.9 76.2 72.8 70.3 70.3
=A 91.9 92.4 92.5 88.7 91.7 89.1 90.4 94.3 91.9
A 102.8 [1059 |102.7 |101.9 |[100.8 |98.8 100.0 | 99.7 98.8
w A 120.1 | 1235 | 1188 |127.1 |[1288 |131.9 |121.1 |122.8 | 1229
A 143.6 | 140.8 | 1409 | 1365 |[139.1 | 1386 |136.0 |138.8 |139.0
x 1543 1592 | 1548 |160.5 |[157.9 |1593 |1569 |1542 | 160.8
+ A 189.4 | 1858 | 1853 |1779 |1784 |1768 |177.5 |181.3 |1759
A A 1869 | 183.6 |188.8 |181.5 |179.8 | 1757 |1843 |180.8 | 181.1
LA 158.1 | 1557 | 1529 |1549 |1522 |1504 |150.6 |151.1 |1513
+A 103.8 | 103.6 |103.6 |106.5 |100.5 |103.4 |[1042 |106.5 |102.8
+—A | 83.6 84.0 83.3 85.9 84.0 86.8 84.8 86.9 86.5
+=A8 | 742 74.6 75.5 71.7 75.9 75.3 75.8 77.5 72.1
B Wm?
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% 48 SiERRBAFPET K

Bk RCP 2.6 RCP 4.5 RCP 8.5

Aty | AR | &P | HERK | AR | T | #LR | AR | LT | LXK
—A 2026 | 2067 | 2086 | 2017 | 2045 |[2071 |2024 |2068 | 2086
=A 2027 | 2044 | 2098 [ 2025 | 2048 | 2086 |2021 |2052 {2100
= A 2029 | 2058 | 2077 [2029 | 2054 |2077 |2022 |2045 |2074
w A 2037 | 2061 | 2079 [2011 |2067 [2073 |2011 |2046 | 2098
%A 2028 [ 2062 | 2091 2022 2063 |2079 |2031 |2067 | 2082
7 2038 | 2052 | 2097 2031 |2061 |2073 |2022 |2043 |2072
+A 2025 | 2042 2093 | 2029 | 2065 |2087 [2035 |2045 |2086
AH 2016 | 2055 2090 |2030 |2058 [2092 [2016 |2048 | 2090
LA 2039 | 2061 | 2098 2022 | 2044 [2088 |2023 |2044 |2073
+ A 2032 | 2066 | 2072 | 2021 | 2047 2079 [2025 |2059 |2076
+—A | 2034 |2056 |2077 [2026 |2049 |2089 |2037 |2062 | 2088
+=H | 2025 |2045 |2079 [2024 |2061 |2087 |2020 |2065 |2083

& 49 FZHERRBAFHIKEBE L

= e RCP 2.6 RCP 4.5 RCP 8.5

Aty | AR | &b | | AR | d | X | AR | LT | LXK
— A 20.4 20.1 21.0 19.4 20.7 20.4 20.2 20.7 21.3
—=A 19.3 19.8 20.4 19.7 20.5 20.4 19.9 20.4 21.7
=A 23.7 23.6 23.9 23.7 243 23.5 24.7 252 25.0
m A 25.3 25.4 24.3 25.1 26.1 252 25.5 25.4 26.3
%A 27.1 27.4 27.5 27.7 28.2 28.6 27.4 28.9 29.6
x 28.5 28.3 28.5 28.9 29.4 29.0 28.5 28.8 30.9
+A 28.8 29.2 28.7 29.5 29.7 29.6 29.3 29.7 31.3
A A 29.6 30.0 29.7 29.8 29.9 30.2 29.6 30.2 32.0
LA 29.5 29.4 29.6 29.4 29.6 29.9 29.5 30.4 30.9
+A 27.4 27.7 27.2 26.7 27.9 28.3 27.8 28.1 29.6
+—A | 240 24.2 23.4 23.9 24.5 24.5 24.1 24.3 252
+=A|214 21.4 21.5 21.5 22.0 22.5 21.0 22.7 22.9

41 :°C
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% 4-10 ZgERRBEAF2REH GBS ST

ey RCP 2.6 RCP 4.5 RCP 8.5

A #r WRR | et | Mok | ThRR | et |k | kR | Mt | ek
— A 1213 | 1248 | 131.8 |132.6 |[133.0 |1252 |122.7 | 1227 | 1213
—A 151.5 | 1517 | 1454 |150.3 |146.0 | 1482 |[1545 |150.7 {1515
=A 1594 | 161.6 |160.4 |158.6 |157.7 |1574 |1569 |157.3 |159.4
w A 183.6 | 1767 | 1889 |191.4 |[196.1 |180.1 |182.5 | 1827 |183.6
A 1940 |194.1 |188.0 |191.5 |[1885 | 1873 |191.0 |191.5 | 194.0
x 203.1 [200.2 |207.5 |2042 |[206.0 |2029 |199.3 |[208.0 |203.1
+ A 2047 2029 |1948 |1953 |193.7 |1943 |1985 |192.7 |204.7
A A 192.8 | 1953 [190.5 |188.7 | 1844 |1935 |[189.8 |190.0 |192.8
LA 173.0 | 1765 [172.0 |169.0 |167.1 | 1673 |167.9 |168.0 |173.0
+A 1550 | 155.1 | 1543 |153.1 | 1548 |156.0 |1503 |154.5 |155.0
+—A [ 1221 |121.9 |1257 |123.0 |127.0 |1254 |1273 |1268 |122.1
+=A8 | 1180 | 1193 |[1228 |1199 |119.0 |119.8 |[1225 |113.9 |118.0

B Wm?

43




4.3 3 MR

B TR LR — M RBTRATH EFFLAEH A = FFE4E T Z (Energy use
intensity) 23, K BRI L HEFHF ARATESH (kWh/m?)» & REkEH @B
RIRIFE A EUIANKRIRER - & 4-11 ARARZRZ =ZAERE GG~ Z 32
WAL IR R IR RN B AR R T BN & b 3 3 E (2000 £ 2014 F)

AR R AR 2 46 EUlac - bt & R-THBAE H B A5 tb 7 EUlac A 88
EFOPE > L BR s e

® 4-11 =4 WWR R &m0 B4 EULc

&4k &
WWR=30% | 70.06 72.92
WWR=60% | 81.30 84.43
WWR=90% | 92.76 96.38
By 0 kWh/m?

7 bt ZAB R B % A e 6y AR SR S LR R AT BB AT AT B 8

BRpw Tk 412 1% 4-13 - @32 % RCP 1533841 5818 /1 69 LA+ #p BT
MERZHAERRRNEN  RQE LY ZRAFET LA AR T 06 o Gkt
30%e9 R 433 ey I K EUlac £ 6 6 & 1.86 £ 7.60kWh/m” » £& & 4% 2.01
£ 9.53kWh/m? » Btk 60% ey R w T AMAEFEL SR 181 £
7.14kWh/m? » f£ & # 2 1.96 £ 9.06kWh/m? o % 4 Lb 90% 84 3 42 22 49 3% /o %2 34
HemBEASIE 181 £ 6.92kWh/m? » £ 542 1.96 & 8.83kWh/m? o 14 kA5 %

f?%ﬂ”f Q);é éIJ'TFXnX °
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% 4-12 SIbHE =4 WWR & 4 9% /)22 54 k 5k %2 38 EUlac

53t i i O 52 P 42K

WWR30 | RCP2.6 |71.06 71.93 71.45
RCP4.5 | 72.02 72.73 72.74
RCP8.5 | 71.89 73.53 77.66

WWR60 | RCP2.6 |82.29 83.11 82.67
RCP4.5 |83.20 83.82 83.83
RCP8.5 |83.05 84.63 88.44

WWR90 | RCP2.6 |93.78 94.56 94.14
RCP4.5 | 94.66 95.22 95.23
RCP8.5 | 94.49 96.04 99.68

B4 kWh/m?

* 4-13 S E =4 WWR KA 9802 54k 4 2% 3 EUlac

= 1 T3 IR R U Y # 4R
WWR30 | RCP2.6 | 7437 74.93 74.64
RCP4.5 |75.01 76.54 76.43
RCP8.5 | 7538 77.74 82.45
WWR60 | RCP2.6 | 85.89 86.39 86.16
RCP4.5 | 86.50 87.96 87.86
RCP 8.5 | 86.84 89.10 93.49
WWR90 | RCP2.6 |97.86 98.33 98.14
RCP4.5 |98.47 99.87 99.77
RCP8.5 |98.78 100.99 105.21

4y : kWh/m?
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F5F %
S50 AT BREAFTHEAMLAETEGEZTRE

AP RARBE TR 3R 27 AR R4 H = KENIKRE FRITRE

%

MR 27 NI 0 B A M H S IL SRR 4 3 18 RCP 4535 3
MBS F] B B 6 R R LAY AR AT TR R M Ae s R L 2 AT A S d
i RPEMAE EAA > TR R LI R B FHDZ AR EEDERK -
Rk At RAAE O Bt EX PO AREFARTINIRRAFREN G E LI
B BREARFARX S-1- @B Fieg T HBENIZRRTHZ & 5-1 2
k56 FITEMERFHERE " SLEMENERAZR TS HE L LYY
OB ERAZAFHBEN Kk 5-1 2k 5S-6 TUBER > REFAEL
M AREREN ARRERSNR FTHRARBES LB AMELRE - HERAAAMNZ%RE
BRAE AW 5% 983 B F R > Babb 30% a2 2iEA U 4~ #38
SHGC A B R EHE > ARRE DAL 45% ~ 30% ~ 10% © % 4% kb 60%9#3
%3 > il SHGC 8 ~ R A8 U MHE - TIREH 54 4 65% »
15% ~ 7% = % #t 60% 3% 242 3] ~ 3535 SHGC 5 ~ BFRE » BRRE S
B4 2 80% ~ 10% sy L eg sh 2 B F- 09 BRR R 485 % 2 85% A L » Ak 40y
HFHZRAREEAEADE T oN LA H L FTFRRFEATR -

SS— fxSSE
S5/ xSSE

ST x100% A 5-1

Hof
pRERRE -
S A FFHAu o
f:a2ZRTFAHE -
SSE : 3% £ 35 -F F fu o
SST : 48-FFfu o
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* 5-1

S EAEL 30% M AR RE FHZARAEEEEENRARE

&3k
WWR30%

RCP 2.6

RCP 4.5

RCP 8.5

CEA
*

&
o

gk
X

H R
*

gk
¢

"R
EN

&
hr

&

46.7% | 48.4%

49.1%

49.3%

48.4%

49.1%

48.1%

49.8%

54.5%

3.5% | 3.0%

2.8%

2.8%

3.0%

2.8%

3.0%

2.6%

1.8%

35% | 3. 7%

3.7%

3.8%

3.7%

3.7%

3.8%

3.7%

3.9%

4.4%

30.6% | 30.2%

29.9%

29.7%

30.2%

29.9%

29.7%

30.3%

29.7%

27.3%

11.7% | 10.9%

10.7%

10.7%

10.9%

10.7%

10.7%

11.1%

10.4%

8.8%

96.0% | 96.2%

96.2%

96.3%

96.2%

96.2%

96.3%

96.2%

96.4%

96.8%
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& 52 BT AL 30% M MR R FH R T A Y RN RRRA

= 1
WWR30%

RCP 2.6

RCP 4.5

RCP 8.5

CEA
*

&
o

gk
*x

H R
*

gk
¢

"R
EN

&
hr

&

43.4% | 44.3%

45.3%

44.5%

45.1%

46.5%

45.4%

47.7%

53.1%

2.6% | 2.2%

2.1%

2.2%

2.2%

1.8%

2.1%

1.6%

0.8%

3.0% | 3.1%

3.2%

3.1%

3.2%

3.3%

3.4%

3.2%

3.5%

4.2%

36.0% | 36.0%

35.5%

35.9%

35.6%

35.1%

34.7%

35.5%

34.6%

31.6%

11.4% | 11.0%

10.6%

10.8%

10.6%

10.2%

10.1%

10.5%

9.6%

7.7%

96.4% | 96.6%

96.7%

96.5%

96.7%

96.9%

96.9%

96.7%

97.0%

97.4%
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& 53 GILEAML 60% M NI R FH ZRMAT LS ENARA

&3k
WWR60%

RCP 2.6

RCP 4.5

RCP 8.5

CEA
*

&
o

gk
*x

H R
*

gk
¢

"R
EN

&
hr

&

7.5% | 7.6%

7.8%

7.7%

7.8%

8.0%

7.8%

8.1%

9.2%

4.7% | 4.7%

4.9%

4.8%

4.9%

5.0%

5.1%

4.9%

52%

6.3%

65.6% | 65.8%

65.7%

65.8%

65.7%

65.6%

65.5%

65.6%

65.5%

64.9%

17.6% | 17.3%

17.1%

17.2%

17.0%

16.9%

16.9%

17.2%

16.7%

15.4%

95.4% | 95.4%

95.5%

95.5%

95.4%

95.5%

95.5%

95.5%

95.5%

95.8%
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& 54 SiETMEL 60% M NN IR E THERAKAET AL ENRRA

= 1
WWR60%

R

RCP 2.6

RCP 4.5

RCP 8.5

wAR
*

&
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*x

H R
*

gk
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"R
EN

&
hr

&

6.7%

6.8%

7.0%

6.9%

7.0%

7.2%

7.0%

7.4%

8.6%

3.8%

3.8%

4.0%

3.9%

4.0%

4.1%

4.3%

4.0%

4.4%

5.5%

68.3%

68.6%

68.4%

68.5%

68.5%

68.5%

68.3%

68.5%

68.5%

67.8%

16.8%

16.5%

16.3%

16.4%

16.3%

16.0%

15.9%

16.2%

15.6%

14.2%

95.6%

95.7%

95.7%

95.7%

95.8%

95.8%

95.8%

95.7%

95.9%

96.1%
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