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ABSTRACT

Keywords: Green roof, Thermal insulation performance, Building

energy saving, Factor analysis

Taiwan is located in a subtropica climate, the climate is characterized
by along period of high temperature in summer, and a short period of low
temperature in winter, so the major demand for building envelope is the
thermal insulation. Most of the buildings in Taiwan are flat-topped buildings,
for example with existing reinforced concrete roof dlabs (without laying
thermal insulation brick), the U value is about 2.5W/m « K, much larger than

the U valueis 0.8W/m - K of the building technical rules of law in Taiwan.

Such buildings in the daytime will absorb alot of solar radiation hedt,
so that the roof floor temperature rapidly increased at night will continue to
rel ease the accumulation of radiation heat, causing the indoor temperature is
still high at night. The existing buildings are often covered with the metal
housing on the roof. As the metal material of the specific heat is small, so it
IS easy to absorb heat. When the metal roof surface temperature increases,
the absorption of energy in the form of long-wave release also will rise. It
will promote the urban heat island effect, indirectly prompted the people
need to open air conditioning to reduce the indoor temperature, resulting in

increased power consumption.

Although al types of green roof have a considerable degree of
insulation effectiveness, then what kind of green roof, in order to maximize

the benefits obtained to maximize, is the main topic of this study.

In this study, EnergyPlus building energy simulation software was used

to simulate the influence of various factors on the heat insulation of green

X1



roof at different parameter levels. And find out the optimum combination in
change of the green roof for heat insulation efficiency, and analyze the
influence degree of each variable, in order to propose the optimization

strategy of green roof.
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2R e anE B R (°C/m) o K5 1R end @ 1% e (thermal
conductivity ) (W / m-°C) ; F]pt 4345 £ T 7w 7 14 B Had ¢

gz 2

Bak- B- e i, v E B pd AR AR 2-10 21 o

Z sSle s
% e
qleﬁ d}-’ qright
e e
é e
) —_ V) €

I_) < dx >
W210 -a#BELITAJd HE

YRR T S FYTETI LS TR YEY S Y o 1
Bt 0 2011

oT
Ot T Arigne = pCEdXdde

x4 (2-10) ¥ 18

=T dydz+ &§1+£Z@<aij<dwh:;m§Idmwm (2-11)
0(—x) ot

ox  ox\ X ox
EAEE s ¥l B N PF"‘,/TT dxdydz ¥ & :
o°T oT
O ob 2-12
PV P (212)

FXY R ez BBE > N (2-10) 258 (2-12) BV
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oT 0T . o oT
K, 8x2+ky 8y2+kz pe =pCE (2-13)
B2 pimA (kg/m®)oc i (J/kg-°C) > 48 B ¥R chik
s (°Cls) e

~ #gin (Convection)

BEIAE D N A A 6 FWE 2 R EE T A o
FOHGFAN AR EREZ A Ae P2 N2 B T 53

Ao g MAie - @ AE R A (hydrodynamic or velocity
boundary layer) > e tker> FIZER A > 77 €355 - B RFR K
(thermal boundary layer) » ~ 384 ifz R ER A 2R R AR K

AR PG T EA Y (Reynolds Analogy ) - $ir# i@ 2 £ 19
Wl ARTFHAG > FLEWAERS T L mA B2 2 Y
FED - DHADIA MR Re T T a4

T -
oT oT
)y =~ kf (ff)_l~:0 (2-14)
0y

e g (W) 4@ F (Heat rate) » 2 H = pF P 2_ £ ¢
@@?13' oS NAF K (solid) > f & nd8 (fluid)- & %) 5 ind8z %
B m2hg Agse o j PN R RG22 A2 L FEE e AT
g a on (bulkflow) f > # gz A B35 5 M HgBz
&3 2 % § 22 4 (random molecular motion or diffusion) » 14
2B iR > T T N A

Convection = Conduction + Advection (2-15)

(?%@é’%iﬁ) = (BBH) +(nHEH)

A2 i o~ P IEEE (B R~ 3
MR GRHZ AR o e RERRAG S prAfle £ T

%y

- HEZ AR R AR A RBT  fEE AL

&
o
%
B &
e
o
)
N



CER SN RN S

( Newton’s law of cooling ) » 4™ 7] 2 sV o3 ¢

Q. =hA(T,~T,) (W) (2-16)

He

h 5 “# @ %" (convection heat-transfer coefficient) » #
Bimi W(m?- K)o dpoat S tadic o b falic2bde 2
4 (thermo-physical property ) K,ért — E RN P Y
A R
B o

As (m*) 5 #ins ff o

Ts (K) Z#%mm )

Tw(K)émL B R -
bR R B Y D SRR 2 N e 5 0 ¥y ((forced

convection) ~ p X %t;% (natural or free convection) ~ 4 (boiling)

\“-q’\

55 d F ek L g gk 4758 (semi-empirical correlation )

W
.“’— o

r % % (condensation) ® w AT A AN 5 boT Bl AToT

1_'(1“(" Warmer air
5 mls rising
—+ AR . AIR ) O o
N - /* /’d "‘ \ g, o
v v Y - o \ w

i H%(Boiling) Jk #% (condensation)
W21 =AEnsEda s i

FHRKR HUFRIRL > RRTH
(http://admin.must.edu.tw/upfilessADUpload/c23 downmul143368

6824.pdf )
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http://admin.must.edu.tw/upfiles/ADUpload/c23_downmul1433686824.pdf�
http://admin.must.edu.tw/upfiles/ADUpload/c23_downmul1433686824.pdf�

ER& A BT+ 2 e ity

LR A Aok SRR B R S s
PAAFIAREI Nl TERIR SCBRETR oA A2 5
(mmwmymm%)ﬁéﬁji&@ﬁ%ﬁﬁo—iﬁﬁ@ﬂm%ﬁﬁ

p % it (phase change) hTL@ﬁﬂN.sb_g>ﬁ k82 “Bga”  (sensible
heat) cm g A A AP ILpE o AT @ﬁ%]~ feE s oot YRR
(Mmmww’aﬁﬁ%zﬂ%%MT4%®ﬁ&w$%o
= ~#tgs (Thermal Radiation)

ERPEFrREBHERANEFIRFIALS TR FRE
%o )*I,%g e "R Bk”  (electromagnetic wave ) & “kF7
( photon ) » # @1@?]1 TERAE L “Hgst”  (thermal
radiation) » 2 3 & L FJE B @ 13 2 2 bgEt o

ri’wq‘%c - 355 B A AR % (volumetric phenomenon ) > 2R
@ otg et T AR 5 & m IR % (surface phenomenon) » T2 {8 g A 3 B4k
s ‘2" (blackbody)’ Ayt ERE8HERZ 2 &
;b gt L U S id =327 (Stefan-Boltzmann’s law ) 0 e

- 5“ DTl

O, =cAT' (W) (2-17)

emif . max

He g=5.669%10° (W/m?-K* ) fi “¢ A5 wd ¥ &
(Stefan—BoItzmann constant )o wx @ % F iR B 2. R 2% tg sk @%]

* TSN A

Q}i‘é’f {ﬁ'l'('hf.”i‘g{‘

wo(l'-1,%) (2-18)

o

X :Ei%’ Zpiw FARERIM WS AW (gray
body) & €& B g 648 S B2 M2 ¢ B, BB F
s ixF.” (em1ssw1ty factor) o 3 & hgdfad & i A5k B

£z >d - Fota @%if~%i& g s E R R Rk - ik
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CER SN RN S

25 “RAEFF F (view factor) » gt @ 42588 5 ¢
O=FF.cA(I'-1,") (2-19)
oA CGER T =24 - S d Fressce GEAR To)

e o B SRA
O=¢0Al, -1,") (2-20)

d g K- g 2 IR orE & 0 kg4 @ 2 8 h, (radiation

heat-transfer coefficient) :
h, = eo (1, + )T + 1) (2-21)
Ry A BEgRA B R A 285G

=0

—cony

+ QJ'mf = ]?A(]; - T,) + SO_A(Z_;I - T .1) (2-22)

sur

RS EGEU
FHYR- AT e BEH - s REVRIH A Y- s RENL

K8 B dow g B 2-8 7ot o BB F AT Ll

KA
q:nAaNJQ:Z;mfu):mMn—g) (2-23)
#BILEAT U AeR) 2-12 #rm 2 B R R A T o
EHIEq
T T T, I
1 Ax 1
hA kA hA
HhRERE

W 2-12 # @R Rt L H
FH*R: 2Py 50

AR BELREREZRBEI EAoT
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T,-T,

=1 & 1 (2-24)
hA KA hA

J;?“ﬂh_lA LA AE BRI S T Bl

¥ r HAa gy & U (Overall Heat Transfer Coefficient or Thermal

Conductance ) # =

q=UA(T,~T;) (2-25)
1

VST T (2-26)

h k h
TRYRERG SEARHAE S AT G 3 ke @

MR ERGEE o VO N e

U= (2-27)

_£+Z”:Axi

h Tk

—d ko A ESU EAR) AR > U B4R KR AR AR
B QenfmT o B E T -T)A& < » g ehdr g poeif A% o dogt
FREFERIEFOZNTERT LAFRGE > IRF R & 4P
Fons FE bR fET UG 0 g G mR gk o kA
U gARfr R (BFE) S ] EROEE.

FZ8& EZPBREHEFFEZPMER

B>t A 8% B¢ 12 (moderated) % &% (extreme) # 35 ™
chgrif 52 > B4R 2 % (International Organization for Standards,
ISO) 7 - & 7|cip| & 2 3= &% - # ¢ ISO 7730 : Moderate thermal
environments- Determination of PMV and PPD indices and
specification of the conditions for thermal comfort f= 1SO 7726 :

Instruments and methods for measuring for measuring physical
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$-% oM kTR

SRS

1995 ISO 7730 tha & » B8 ¢ endrf 5 7 :ﬁ‘; AT R BT
el BB A TR AR o A MBRARBER IR A AER
FAMEEE FERATH m A MERE T fifﬂ | XA R8s B

¥ (activity)» #F§ > W Z2 BB NEEKFIE LR THEMER
(' mean radiation temperature, MRT ) ~ Jb i % ;& & % 2 $2 58 o & 4 it
BIEEFPMIRB P g 38 80 BT R4 I1ISOT730 35 0 k4 7
N FTR B 40 R 7 PMV 2 PPD a‘ﬂ#ﬂ °

¥ A F R RE# 27 % CNS 15537 3 f B s 40if B B Rl 0 1
ERTEZHFILE RIFPST - SRR B Y AR TRE T > g
é%k,ﬂi,.g.ii? R THEAM G Lb%ﬂ}-’rﬁ’# NEPNER
R W/ P RBEFREFRER -

- ~PMV (3gR|T 3593 & 3 > Predicted Mean Vote) itk
PMV 45 1% % 1393 ASHRAE £ & i © RApRI- 34 hT 08 i
GURBRERR TR DT FESAp R TET o ISOT730 1 F B Fe
1 # CNS 15537 ¢ 37 2% PMV 4 3+-05~05 3 g2 3 p 14733
0 o B d > $F % POFanger “T# 1) 2. PMV-PPD =i % ¢ >
PMV % 4 /4T 35350 & » PPD (Predicted Percentage Dissatisfied

Value) 5 3ERIA HAT A 0 3 PMV £ 53 i3 @ 4 A g 4 o

S2nh

% e

\

BB E> BT S8 o ot 1o
PMV=f(t1> 1> 01> v > m Rcl) (2-28)
XP ot AR
@1 ° 4B ¥R A
O B A m-FHRE
VR B
m * T IRAR R
ol : R
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PMV 55 = o 4 R R4 T frenif 3T o 4 R FgF o
FrRIRE P AT A BTE € 2 A B TR B RIF T o h- eIk
B OAMAZERAREEAKRAFEHPER > RFEHFHR TG
1345 Fanger ¥ 1,300 i % ip| ¥ f 8 B i % PMV eh32 352 B 0 Vg
T

PMV = (0.303e°*M +0.028){(M —W)—3.05x10"°

[5733—-6.99(M —W)— p,]-0.42x[(M —W)—58.15]
~1.7x10"°M (5867 — p,) —0.0014M (34 —t_) —3.96
x107 £ [(t, +273)* —(t, +273)*]- f, h.(t, -1.)}

(2-29)

e
t, =35.7—0.028(M —W) —1_{3.96x107° f
[(t, +273)* —(t, +273)*]+ f h (t, —t)}
h, =2.38(t, —t,)** for 2.38(t, —t,)°* >12.1v,"°
orh, =12.1v,*® for 2.38(t, —t,)** <12.1v,°°
f, =1.00+1.291, for I, >0.078m?] /W

cl —
or f, =1.05+0.6451, for I, <0.078m?* 1 /W

H e
fu=n ¥ 4 5 # 4k

M= 4 48 37p & 3k (W/m?)

W=tk fe24 % (WIM?)

lg=% PR3 % & (M CIW)

Po="k Z # » & (pa)

t=3pz 78K (C)

t=T R R (C)

Va=# iniE B (m/s)

he=#tm 44 2 i (W/m? - °C)

ty=2 & a8 A (°C)

1235 ASHRAE 55 4 ) » % fATH %38 S(75 8+ £) & 1.2Met 2 #
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S8 Apn b%k‘?’)ﬁéﬁ—‘f’?ﬁ?

FE(R X APRB4%E 5 05clo> # x 5 09clo)isz™ » § F4r§ 08

B 5 245C"" (RH=50% » 10%% % & & T) » &if 8 & # # 23~26

CE™; # &8 B % 22°CP (RH=50% » 10%7% 5% % & 7 ) > &0

A 20~235C 0 R 3@t FEL RS L 23-24CH > v
2B HRBE C BRAEY R do@l 2-13 #on o

47
00181 Datd based|on 150/7730 7
and ASHRAE STD 55 // H 20
0014 SN (N < 4 TS A - 4 SE———
Upper H?nﬁ'n ded Humidity Limi .012Wy ratio
0.012 AT 4 - / g
o e / =
= A A n 18
£ 0.010 L . 3
<, A 3
= N i‘/ =
b=} AT 0.5/Clo~"] @
0.008 e
E a0 i, §[/ L0 ??:
00061892 Vi 8
- 0= 7 5 c
0.004 }ole="4 b i b K - O
401 LT f,.f 0
30— iy ] H -5
0.002{50— ok Q} =TT 0
1055 S PMV Linjits
0 13 27 20 32 35 38

Operative Temperature, °C

W 213 "HRIZELFFRPECBREY AF
$=1u % & : ASHRAE 55 > 2004
ISO 7730 722k + i PMV 25% (2-29) ® 2 kg #4503
-3<PMV<3
: M=46 ~232 W/m? (0.8~4 Met > 1Met=58.2 W/m?)
: 15=0~0.310 m**C/W (0~2 clo > 1clo=0.155 m*"C /W)
ZRGEAR =10~ 307C
T g S8 B t,=10~40C
I : Vo =0~1 m/s

\\\xr

#e

< F B4 1 p,;=0~2,700 pa
A ERE C R.H.=30~70%

lfl th=7FHEH -
CET=ERCRE
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= R R LR R

W PMV B4 A RS A 2 7 B bk 2210 Ko g4 R
BEHREFTF BRLE B PRRE A Hicd 2304 HehE A PPD T
# 1 PMV-PDD ¢ % 4] 2-14- @] ® & ARk PMV B %30 0 pF >
PPD w3 5% % 2% & > & PMV E R3] 05 » %L f £ >
PP R R A PPD 2 3] 10%:; iz e PR P TRB G iE P pE

BT A G et G

3 21 #EEFR LT HE

ASHRAE % ‘& PMV &
iz -3
i -2
TR -1
‘:‘ I,‘:i 0
Vit 1
£ 2
# 3

FTHXR: FRL KA € ASHRAE » 1996

%o
PPDoo| ™~ ‘ 1
I RRRN ST
20 \ |

10
. \ 4 BT

4
20 -5 -1.0 -0.5 1] 05 1.0 1.5 2.0
Cold Comfortable Warm

- PMV
W 2-14 PMV-PPD ¥ %[

FHRAR ERBRETDEL e i3]0 RIS AL A
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$-% oM é}?&‘}“)éﬁ—‘f’i’%??

Fanger #-1 B2 7 § % Hchp i S B2 > £ 45 D fw s o
# i 2 PMV 2 PPD erff 458 40T

PPD = 100 — 95 X e—(0.03353><PMV4'+0.2179><PMV2) (2-30)

4

—

Bt gt 5t > §IEE PMV B FREs VEFMERD
iR A B At (PPD ) o 1945 B AR 2 2 % ISO 7730 cigrif
ptRE 2ZR 1 30-058 05 2 B 5 47 #o [f]> 7 r PPD 22 3x = 10%
T yeR] 2-14 ¢ % ¢ fE g o

Sz & BTE S 4p I 2
éﬁ%im‘“ﬁﬁﬁiiﬁﬁﬁ%ﬁﬂﬁﬁiﬁﬁéﬁ%%
G 43T 44 TIRR L hEa R 2T IER o B 44 TP
B8 En i FER A FEF%Jo'ﬂLL ABRTBIEHALZ D o 235
BRAZAFETREZ DR B e Ep R E204 o

JEE LG REACREY > EREL 2 2k B L

fE A 0 5 R m% Ho P ETBd X B ERRBHFERT
B i 55°C » £ # kﬁ*ﬁj’%ﬁﬁhﬁﬁﬁ%Gwaﬁéﬁ%%%
v

)‘I

I T A AKE R gL o
ER&itdcthy ERGHAEZ KA AR 3ad gk
R €9°ﬂﬂi%%ﬂd4%W%‘4 SRR S

iﬂw\ﬁ@%$§3#hﬁpiwﬁﬁ%&%iﬁ%ﬂ,%ﬁ%j
AW FARRiRAneng £ Tt S kA § R DR
ES G S BIPE REE SR £ RUES: -3 Tl
14 o

RIp 2 o R > kA 2 BB EOEL LR 24P
B enhd 0% (15 fpa2 > 2005) ¥ 2 kA L Refp e R A 2
ﬁ%m,}iﬂg(,7T“'r°4i§r‘-4’2§umjxﬁ‘i"f AT BETIBG G

540C&|/g ( ’ 1995) o l}‘]tb 1 iﬁ,,«):i_r-é— Frf«—f?ﬂ , fé;L;% J‘

)
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B

T5

i IR BTS2 R ATy

PR irE A BT LR PR AT > 3 ¥ [LIE < B e
Ap B ORS T PRy T EE AP R OR > A
el 20 3 AT o

VAL SHE R R AR &G s TR AR B o AT
%ﬁﬁﬁvhmqr&ﬁws I 90% xR gigHA o P

AACIT* X 74— ﬁ"l\’“fé_ a7 Pﬁmﬁ?‘*ﬁ%?g%?“ﬂ P f 2

TR e T g A 0 R T P R K G 800G R B RR B
LY 2 4B 0 3 SR 2 AT R
#1P 0 A& 80902 P B 0 T SR AT R SR B L
EoK A EACE T > o A BB kE S (3R 245 0 2002) -
PGS T 2 BTR 0 W R 2R S AR e s B S 2
AERURA > FAREFRETR L G R R - IR rjﬁjrsr: B E B TR
T HER > PO IBEHAHEASF RS T HET LG B
i iE o B MERAF N RRE R
wgpx FIRE A Y T ETR S S P 0 2015, 45 0 &
BG4 w#éé;ﬁﬁiiﬁﬁ BT~ 2 AR 2 e
NEET LR ARELBG - AFERE ALY T4 A Y

WETE LR AP 4T

il
<=
=t
H N
\

“
N
b=
o
=
el

)
B
oy
@S

1~k % &% (Extensive green roof) :
ip R MmN é«_}‘ffk/%ii BEER M 30 o8 e
EAF TRy s M Ep 2P LR RRE i F
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RN At

R E NP e A3 iES
PR ARy ES S

|rel
—\
q
By
i
ek
=R
Ia;
Ex
o W
hpant
=

I PRI 2 2 AR E TR
1—" /| bl-“}’#é: ﬂ-\ i ;}’3’ I"} ’ VlJ-&rq’—?«}L %q,"’m‘:ﬁ] 3“ @

2.

l}lj ’ %—T—'&f’?} 2—15 o

W 2-15 #7473 ATHERIES? < (HEH)
FTH&R: BEELHFEIP 5 2015
2~ 2# 7% E % (Container-type green roof) :

- R LB EREES 0 R ESA TS MR
ﬁ* ‘E@oﬂﬁ***?ﬁ%ﬁw P2 pEERT
AT 2P FHEIEE I RBES SRR FRRE o
gt ﬁ-ﬁhi*ﬁﬁ%ﬁ‘i A H o 1mE M RE BRI
R ETRRE BEAN I RN 0 EDERZE &R
ﬁ&*o%%# Jﬁgﬁﬁ(ﬂ EHEERFLAR) 2ET

%1 & G| > o) 2-16 -

1 i

L&
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216 &+ &f&é?ﬁ(m.ﬁééﬁptfﬂ) WTTT
T &R BREMEpEL > 2015
% K 78 (Intensive green roof) :
- Al B SR A R K F A 3
W

w
F
@
y\“;

AR BREFESEFREHES K ABREATH > LR
MEBRGTEERBRET AP D EFASETL G A RCER
PEZEG  2REEE  BRIF - EFRAIFT ALV EZ BRI
§OTHA RS RREIRY > N FABEEE  ERFD B ERF

Rp S eFl o AEE I F L2 ERANETE R0 e
B 2-17 #7177
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B 2-17 ¥ 82 Bl iR &0

FH %

CTREUESCE
Aok 2-2 P o

% 1A

PR EEERL
) FEID A 5 4

2015
A EE

222 P ALPARETRE

A

2% ER

Y

A% | (Extensive green (Container-type green (Intensive green roof)
roof) roof)
R | E RN O R R L -8 T AR E 2 B EK
ji R ERB AN | £RATAU | % BERGE A AR
M5 P en ) oz #
18 T4 R Laﬁ%@%ﬁ%éﬁw LETAEF R
2BAIFRBOSA | 22525 itk 24N | 2FEAEARE T RE
ﬁrﬁﬁgﬁjf&#u%@ﬂ*im 3T FAEAZ
e EEA AU T RETE(GEY TR TE~T A28 5k
3.3 UM TRE(E | EHAL0R 1 T) RIS |
B & H R45R 4K T ER(RE
T #® R0 1 T)
wir | LR 4 =200 | Lk{'4 F =250 kg/m 1AH 4 =450




. = aZ ks B 4% >
{Lu ]‘lﬁ,_?gi ZESY g;_gi ¥+

% 4@

A&iﬁﬂgz;

3.3 AR

CRE S

-

Wk %R 2 &) % R
‘ ’él'ji? 3-':]‘75_5 B % 5 8

Al ¢ (Extensive green (Container-type green

(Intensive green roof)
roof) roof)
= kg/m2 i H kA AP kg/m (F £MHET e
21 WHE 2%y | F %]zGOOkg/m )
R i SHFEFIEMAS - P | 2EFARTF TR

£
CEERE

Bakym
®

LERER L Wk
R S

1.w 7 % 580%2 + B7E
B AR AR

1E R4 6 s s s
2.3 RETRFT 2k B

R EER RS VIR P Y R EE S N
Poir | @R AW % | 3R AR A E 4RFEE R T A
o A 45 KREB LT Y L RN
4.5 & X FREPE | 5B T ek
& 6.5 B Rk
L%t 24 1L%4 24 LATE 2 4
R |28 ETE 2AL ALZ 2.4 Az
Hor | 3.2 & 3.2 FI8e IFE
4.5 e i b 4.2 % %%
AE | M TT BT | FEVHE %Y o F | BHAEREE -
?If!l ERE 1o
MR AEAE ., | FMAAEIE RLY | AMAAEIET B4
‘agﬁ 1o Ft R RE R [ mE e G o2
ER | MO ITAGHESE | REREE R EER | AP LK PEE AT
Ly “°ﬂﬁ%ﬁﬁ¢ FRIAEATA A | AL TR R
o AR TR | ERELE i o
Fo o
FHR: BRSO HELP > 2015
FI& MR TREHFH
DTSR RN ERA T B AR TUERLE IR
5 AV EHIER B TEREH o —ARTEEVE ISR SRR VIR (KB 23.5'N-40'N -
;’ug Ji AE i B{OJ‘ 4T o REEVEHRIERAR R H B R EEGEARLL - B TRIBEEEE S - S HER
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CEE SN R S

B WAPKIRE 2 P SR Y BRI RIS 0 et
AR ‘A:-AFT:;—’];F]E\'%’XQ”#Z g:}if‘iﬁ%anfﬂ H R A o Fpt R
R et Bemoh a2 Ap o FFARRAFFEVRERT
E CHZEAREARZAAMARE  AARACFEE P2 IR
B RUE F 2 BRI

blar 2 M@ B2 2V HEBPEREGRTY L 5B
33~78 & > HehEaE A MR R T E S B8P 4069 B P RE
RO RAMENR NS B 23 B HETRTERMEL NS S
A10~12 RS L TAREAL B ORRRS FRAR
SRRl o ARG R B I EAPGRA Y F M A
BEGCIPMAT B9 M ETERAMNINAS ¢ B RETF2 T
£B% %5 U R 0.8W/m? - ko

FREFokT L2 80 R2ZERE R T2 KT RS f
HWa % 1.0 T 22 pF > 25k % § p 5455 HWs i 3T
7.2 REE HWsco Rz Rt gE 2 - 2z - 2 27 > 3

IS
N

H

=
G
o
*

P

‘a2
fx v ©°

ﬂ»bﬁlo

223 REE XX T PHEBFF HWS2Z A% &

KT H 5 f HWa if i+ B E P EEEFAREE Hisc
HWa<30m’ HWsc=0. 35

HWa=30m’ * HWa<230m’ HWsc=0.35—0.001x (HWa—30.0)
HWa = 230m’ HWsc=0.15

e EiHMa:m ; HWsc: & ¥ =

TR TEAPKELR | Z2ARV 1 HF L - R REAAE

%%@%%“%~?ﬁﬁéww”7m%ﬁ”4 TR R 5
FREAN 025X ERAE NN REFIERS 2 BT OB B T

E

HFF[EIER AR 2RI RRE > DU bl ERR 2 b TRy P & - FER P RURAR S FERR
20 [EFI 0 L2 ) > PIansEEy ~ F8EY ~ PR ~ HAS -

31



BB IRE LT BEFF 2 bt a7y

e )

esE |7
EB S A R

@ -~ PR | oA |10 | 10d | 0 | o4 |10 | PR | o | Bod B0y
I'E'_ I iﬁ 2 T > 22 Z; ~ »
W/(mZK) j‘,& & % @é"q I % @ﬁ IS % @ﬁ I % @é"q s 4 @é;z e 4

7
ez ) 2,75 | 2.710.10 3.0 [0.15] 3.5 0.25|4.7]0.35 5.2 |0.45] 6.5 0.55
H
H @
L3 | 2.0 | 2.7/0.20 3.0/0.30| 3.5 |0.40| 4.7 0.50 5.2 [0.55| 6.5 |0.60
e
FHRXR T2APFFRR  Z2RRIF 1 HF - RR2HAAR
RGBT OB SREAALPHFESA BEASN
RPAEFNRET 22 é&m’ﬂvnﬁ_%iﬁﬁ(”%%%
HF-TF )o
225 R LBH FREZAZFFISALGRARE
ERGH [RYEGIE]  Fadtk FEA AR
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A % <315 kWh,/m’ « yr
& kg Pihp s kR R EE R R A % <100 kWh,/m’ « yr
A % 4% B [ENVLOAD YR <120 kWh,/m’ * yr
% F <135 kWh,/m’ * yr
Frasf  (FrogkRrER T RELNE A <140 kWh,/m’ * yr
ENVLOAD ¢ R <155 kWh,/m’ * yr
W <190 kWh,/m’ * yr
AEEd A2 BLA " BITHRaBEF | 24 % <3.5 W m-k
z~Fwm4 ~ law
X %% |2 HET FReq A ¥ <13%
P s g T 7 % <15%
% F <18%
FrupEa Hikz: £ Fe Top g A R <160 kWh/ m’ « yr
Fh¥cE > Fre FASWG T ’ <200 kWh/ m’ * yr
PENE B % F <230 kWh/ m
HHRE 4
AEREEA B T T Tiop s A% | <146.2X°—414. 9X+
% AFE B FASWG kT G 276.2 kWh/ o’ « yr
THESEE BTFX(2E) PR <273.3X°—616. 9X+
&,‘ﬂm “& TEAER 375.4 kWh/ m’ « yr
Hrkg i 2% | <348.4X'—748. 4X+
BHE 436.0 kWh/ m’ * yr

FHRER  GEHEHZRPERRAELZ SR % BP2LFAY
@mﬁ~ﬁ§ﬁ,mn

5 SRR FERE S ENVLOADIKWH/(ni.a)] @ 4R 4R 2 N BREE 7 Pl » EEY) AL SN
EZESEIREE 2 S BEEE RN E - sTE AN R AR SR IR s s T R iR & -

5 SNV (ERIRT R Req » BHEEEW) r%ﬁﬁu SN FEACERAL » SRR H BT ~ R S m
EEIEGT 1% 2 BB > BIEREIMRAEmEE 2 LLE - /M EEHE %R Req=( X & HE Agi x
EHMUHEHELEGE Tk x FIEERALIMNERSGEIEGE ki x BIEGEHALEEIE IEGE fvi) + Jh&
4ETEFE Aen o

' B S EUER (Average Window Solar Gain ) Fsﬁf@ AWSG [kWh/(m .a)] - f&Fx T EIHE
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