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Abstract

Keywords: Energy saving, Heat insulation film,

Full scale experiment

At present, the floor area of existing building is around 97%
of total floor area. Because the buildings built in the early days did
not have the requirements of building energy conservation
regulations, energy consumption generally existed. Relevant studies
point out that shading device is the most effective method for the
opening of the building envelops, but this method is not feasible to
apply to the existing building, considering the regulation stipulates
building total floor area ratio, and the expensive scaffold.

In recent years, the technology of heat insulation film has
gradually matured, and the applied insulation principles are diverse,
and there are many types of products. Therefore, this study explores
the thermal and optical properties of building glass and film; and
further analyzes the influences of a building’s glass and film on
indoor lighting, thermal environment and energy consumption of air
conditioning, etc.

The experimental results indicate that the power saving effect
of installing PR heat insulation film which meet the performance
requirements of the Green Building Materials Label in different
building orientations is Western (16.52%)>East (8.57%)>South

(7.19%)>North (3.44%), and the recovery period is about 19.6 years.

In addition, the power saving effect of installing SN heat insulation
film which does not meet the performance requirements of the
Green Building Materials Label in different building orientations is
West (3.75%)>East (2.67%)>North (1.64%)>South (1.11%), and the

Ul
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recovery period is about 40.5 years.
In terms of the thermal comfort > the average predicted mean
vote (PMV) of the test room is 0.81 when the PR heat insulation
film is installed in the air-conditioning mode, the average PMV of
the comparison room is 0.97, the average predicted percentage of
dissatisfied (PPD) of the test room is 20.80, and the average PPD of
the comparison room is 25.50. When the SN heat insulation film is
installed in the air-conditioning mode, the average PMV of the test
room is 1.41, the average PMV of the comparison room is 1.75, the
average PPD of the test room is 46.09, and the average PPD of the
comparison room is 59.72. It is obvious that the heat insulation film
can make the indoor space more thermal comfortable.
Based on this study, the immediate and long-term suggestions
are proposed as follows:
1.For immediate suggestion: This research uses Spinlab as a full scale
laboratory to complete the discussion on the air-conditioning energy
consumption, thermal comfort, and light environment of the glass and
heat insulation film. It is recommended to continue to carry out
various basic research work on building energy saving, environmental
control and intelligent system integration to achieve building
sustainable development.

2.For long-term suggestion: This research found that CNS standards
for “doors and windows” use thermal resistance as an indicator
for thermal insulation. However, Taiwan is located in a
subtropical climate and solar heat gain coefficient (SHGC) is also
very important factor for energy-saving effects. It is suggested
that CNS standards can be revised in accordance with relevant

international regulations to facilitate energy conservation needs.
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1. Daylighting performance of solar control films for hospital buildings in a
Mediterranean climate (CM Calama-Gonzalez % Energies,12(3) , February ,
2019)

The aim of this paper is to evaluate the influence on natural illuminance
conditions of a solar control film installed on the windows of a public hospital
building in a Mediterranean climate. To this end, a hospital room, with and
without solar film, was monitored for a whole year. A descriptive statistical
analysis was conducted on the use of artificial lighting, illuminance levels and
rolling shutter aperture levels, as well as an analysis of natural illuminance and
electric consumption of the artificial lighting system. The addition of a solar
control film to the external surface of the window, in combination with the
user-controlled rolling shutter aperture levels, has reduced the electric
consumption of the artificial lighting system by 12.2%. Likewise, the solar
control film has increased the percentage of annual hours with natural
illuminance levels by 100-300 lux.
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2. Application of Micro-structured Sunlighting Systems in Different Climatic Zones
(Helmut F.O. Mueller % Journal of Daylighting , online 4, September , 2019 )

Two-sided micro-structures on windowpanes have been developed for
redirecting sunlight into the depth of rooms in order to improve daylighting. In a
joint research project comprehensive sunlighting-systems for windows are
developed, integrating micro-structures in triple-glass units. The fixed units
redirect sunlight to the ceiling and the depth of the room, avoiding glare. The
system works for all solar altitudes and therefore can be applied in locations of
all latitudes and climate zones. The study compares the energy efficiency of the
sunlighting system in different locations. The performance of the sunlighting
system has been simulated by tools like DiaLux and tested by measurements.
Based on these validated data, a simplified design tool for early design stages is
developed. It uses sun-path diagrams to define the annual hours of direct
sunlight on windows in the main orientations (N, E, S, and W). This theoretical
figure is corrected by the realistic percentage of sunshine hours taking into
account the annual time of covered sky of typical climatic regions. Resulting
actual hours of insolation (and light redirection) for the main window
orientations are defined for a variation of latitudes and climates. Examples of
typical office rooms located in latitudes between 0° and 60° and climates with
varying cloudiness are used to demonstrate the sunlighting potential.
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2. A Transparent Radiative Cooling Film for Building Energy Saving ( ZhitongYi %
Energy and Built Environment online 26 , July , 2020 )

A transparent radiative cooling (T-RC) film with low transmittance in solar
spectra and selectively high emissivity in the atmospheric window (8-13 pm) is
applied on roof glazing for building energy saving. To evaluate the performance
of the T-RC film, two identical model boxes (1.0 m x 0.6 m x 1.2 m, L x W x H)
were constructed and the inside air temperatures were measured in August in
Ningbo, China. Results show that the maximum temperature difference between
the two model boxes with and without the T-RC film was 21.6°C during the day.
A whole building model was built in EnergyPlus for the model box. With a good
agreement achieved between the calculation results and the measured
temperature data, the experimentally validated EnergyPlus model was then
extended to an 815.1 m? glazing-topped exhibition building to analyze its annual
air conditioning (AC) energy consumption. The results show that by
incorporating both the T-RC film's cooling benefit in summer and heating
penalty in winter, the annual AC energy consumption can be reduced by
40.9-63.4%, varying with different climate conditions.

WA TEEA BAAROFHRE (LO0mx0.6 mx1.2m LxWxH)» # ¢

NS

1 B EINE ERIY > ¥ - BZ AR RIP+T-RC 2 7328 7 plE 3 p
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B4 BB T % % T-RC IR £ " M5 3 i 4£ 1 40.9~63.4% -
%t s

v Reflectance v

Reflectance
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Glazing

Transmission

(b)

236 F{&ET ¥ HRE
(F#L %% : ZhitongYi % > 2020)

44


https://www.sciencedirect.com/science/journal/26661233

*}
[
i

FALE B 212 A

P A AR T ) SR ey
ZEARB AR L FRBER S 2ATZAT (RERE R
g:; M FCIRE AT TR Y S k4R 2 > 2018 & 12 7 )
ERETRERPN G MRS R R
~*ﬁ£\%#‘?ﬂ’H%ﬁT&F@m*ﬁ“’“% i
R A AT AR CNS TR i R Bs%R > 2  F
Z_AH O TEF DA BIRRAEA 2 i 7T Bk T
L3z beid ¥ kR E BT R AR T AN
Pl LRI
D >FPHF BHAET RS 22 RRERE2 AN R
%?@ﬁ%ﬁﬁbﬁoﬁﬁwwﬂéﬁ’Bﬁ%i&%ﬁ@
(AL =IEY SR SRR R L
ERSIE S S “@ﬁﬁipipﬁﬁéﬁﬁﬁﬁ@
2. DIN BS EN15752-1 74 2 p & JIS A5759 > A F7 § 4t 37 %
2R A2 CNS ¥ % o
(2) = X PEF SN AN E - L S g2 FEAEE 1800 /) P
2 heid ¥V ER e BEFIR P AF AR ENZ R
why v 1800 o) PE{E > 3t p ki 5P~ (8 % i (SHGC) 1 it
2GR A REEE o 4w 11.0%% 9.7%2 F R A -

‘mﬂ (r«} W

Ry

PERARRRECNS)
A4 RRICEMBB AR R RARRT &

Title: Test method on the degradation of optical properties of
adhesive films for building glass

) -

2 siAf2

LTI RBERELR IR Sy -

ONSI238] TRABEHE - AEE - AP E 3 LLEKRIERRRE

CNSS9l0: REMBLEHTRT ARSI ARE

ARIF[ALLRAHHEMEXHOFIAR ISR ARUSAB(ATRAS

B 2-37 AL F&EHFY QUV KA 2 FR A TIRE(E %)
(FH ki : %gf%/xﬁ -+ H A E 5 2018)

45



ZRME Y RS S 2 SR AP M AT Y

IR RAHRVELES

EVRBERAFEFENZ LR EI PRS2 HERA
L LM T SR EEA T AN R ML ﬁﬂﬁvﬂ’rﬂww“ﬁ 7
Hr o RPEFERRTHRT EFAIEHA D AP LT
WMMR&EE2FAL B9 F IAFER L EM B 2RREALL ¢

(TAF)zuE » R A F 2@ o fldo & 3-1 977 o

Z 31 AATFIRB T % 78 TAF 2R3 P

TP A I P [F]
1.7 AR % 35 bt 5
2.7 ALK F B
3.7 ki b CNS12381
4.0 %k F % 1SO 9050 - 300 ~ 2500 nm ~
5.4 oh k7 g JIS R3106 - 370 ~7800 cm™
6.F 15 517 ik JIS R3107
7:E‘lar % e
8. £ i35 5

(

?ﬂk%tipigﬂ)

Mﬁz‘f’?s‘%@r P SHEFRRL LRG> AR TFET
TE-ZEARE Y R k(R A LR BT LRIKA
r%ﬂﬁﬁwwﬁﬁﬂ%&%%ﬁﬁjxﬁﬂﬁﬁﬁﬁﬂﬁ%ﬁ
%y %2 THotDisk# @ H A4k | & » #s%ERLRY w2 87
TEARERERY LR L FFOEHF R HF S Lol
A B S BoiE fs 0 = #CNS12381~1SO 9050~ JIS R3106
JIS R3107% = ;2 4 M- B P AR KB SE « PALK F &% ~ p kif
B RE P L R bRt P kRIS

GHE B BEFE LB DAY T RSN AR

i

46



% REvhe R
- AR KFARS FRHRAE 2 LR

L LR
(= )% oh /7 AR R /3T o oh kA sk k3 R
AEEH RSP ATL L EM TR RIT G 4 RS
EaRFFLEA T TN RERAFI AL SRE
@ﬁ@ﬁﬁ%b%ﬁﬁé%w,@g@ﬁ&gﬁma’@$ﬁ
-~ PR EZRR o A MRS E Y LR RSk
?%ﬂ%%ﬁ@ﬁamwﬁﬁ’ﬁd$ﬁ52ﬁkaﬁﬁaﬁ
Z2kw B E2 0 BEERZ N ESEAR R TF 2GR
ZFERFER P BN ORETEFRTE - RHTE
AN - R S P b S I Y il gEa 2 s A e B I
ET N EAREBEMEYFE T R FEEEO 5 F‘r'r'//l
s d FEHATIGAE LR FEY RBRET S B
gEAtenfe @ ~ DNA~RNA~ 30 Fenz 2 S ApB R 0 27 3
PriR t 2 ik B 5 PerkinElmer o & & 50 H i 40
1.¥ iiﬁlj%lﬁ] : 175~3300 nm -
2.f%47 & (Resolution ): < 0.05 nm & UV/VIS (¥ *H/+ 2 %)= 5
<0.2nm 7 NIR(IT iz *t %)= -
3.4 & % Fx & (Wavelength Accuracy) : +/- 0.08 nm & UV/VIS 4 ]
+/-0.3nm NIR 4 ] -
4.4 £ £ F - (Wavelength Reproducibility) : <0.02 nm % UV/VIS
# B~ <0.08nm & NIR j# & -
5.k & ®rr & (Photometric Accuracy) : +/- 0.008 A -
6.k & £ IR {4 (Photometric Reproducibility) : <0.00016 A -
7.5 & 3231 i (Photometric Noise RMS) : UV/VIS < 0.005A &t
8.k Beh3r e <t 1150 cm(£ ) x100 cm(%) x50 ecm(% )& L /)

47



FRME Y RIS S 2§k E M

0.XRBELF 1100 = 7 & { 45 o
10.5 8 % 3% .

a. B £ & (Double beam) ~ g ¥ & 5 (Double monochromator) » *
i * kg (Grating) sk & kst 7 o IR T Moz ITHME (T
Al e

b.H - % (Monochromator) : UV/VIS #= &l 1440 lines/mm = { %
k£ 240 nm = % (blazed at 240 nm) %2 NIR 4 ] 360
lines/mm & % &t & 1100 nm = % ( blaze at 1100 nm) -

C.-£ /R (Source) - 4% &% (pre-aligned tungsten-halogen) * £ & &
(deuterium) -

d. i ip] % (Detector) : £ ¢ 3 3 ¢ (photomultiplier ) & UV/VIS
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2311 K4 REAENEAGHEBL

ik £ (nm) S, A L
300 0
305 0.168176
310 0.230555
315 0.187429
320 0.102699
325 0.050895
330 0.034134
335 0.030432
340 0.027729
345 0.024094
350 0.02193
355 0.019298
360 0.017028
365 0.016157
370 0.015108
375 0.013298
380 0.011471
385 0.00944
390 0.008009
395 0.008165
400 0.003953

(FA&R T 2AT] S % 2L
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% 3-12 VALK L K

E
B

T

# g% (nm) D - V. # ik & (nm) D, -V,
380 0 590 67.14
390 0.01 600 56.8
400 0.03 610 45.07
410 0.11 620 33.41
420 0.37 630 22.07
430 1.01 640 14.65
440 2.41 650 8.56
450 4.45 660 4.89
460 7.07 670 2.63
470 10.45 680 1.33
480 16.12 690 057
490 22.63 700 0.29
500 35.32 710 016
510 54.22 720 0.06
520 74.4 730 0.04
530 92.83 740 0.02
540 99.61 750 0.01
550 103.52 760 0
560 99.5 770 0
570 91.71 780 0
580 83.34

(Faem s 2877 24 fRF L)
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3313 pRAgEnEAGHRE

it & E AL it & £ A 50/ %83 E AL
(nm) (nm) (nm)
300 0 530 14.73 1050 38.58
305 0.02 540 14.69 1100 24.85
310 0.11 550 14.96 1150 14.79
315 0.28 560 14.86 1200 25.47
320 0.48 570 14.76 1250 27.68
325 0.68 580 14.33 1300 21.6
330 1.03 590 13.9 1350 2.04
335 1.06 600 14.34 1400 0.74
340 1.22 610 14.78 1450 4.66
345 1.27 620 14.6 1500 11.98
350 1.44 630 14.42 1550 16.91
355 1.54 640 14.41 1600 14.92
360 1.63 650 14.41 1650 14.54
365 1.92 660 14.31 1700 12.69
370 2.2 670 14.2 1750 9.27
375 2.33 680 12.93 1800 1.94
380 3.69 690 11.66 1850 0.43
390 5.18 700 12.63 1900 0.09
400 7.55 710 13.61 1950 1
410 8.91 720 11.2 2000 2.71
420 9.38 730 12.07 2050 5.08
430 8.71 740 13.18 2100 5.61
440 10.84 750 13.02 2150 5.15
450 12.99 760 9.96 2200 45
460 13.44 770 11.49 2250 4.44
470 13.55 780 12.34 2300 4.24
480 14.2 800 47.42 2350 3.97
490 13.64 850 54.81 2400 2.77
500 13.94 900 44.79 2450 1.34
510 14.48 950 19.86 2500 1.02
520 13.73 1000 42.32

(FHR KR 27 ST REFER)

70




zE PRVALES

I

& PRI R RLIERZ kFaE A B A

AT P %Y o p 96 AAHAK TR E G MR L
KGoRI PR RER LSRR CRA S F O ERFED
109 # 6 * &+ 3 300 i+ ¢ j-a}tia}'ﬁ‘,grz‘*ﬁtﬁ%% Ty -
SnRBEEH 2 TZAP T Y RN 2 XTI P A%
He AR AT E R EHIZS3E - LOW-Ex 3 17 2 ~ H &
RB I3 E2EAMTF PRty 146 2 > T EA Eﬁji&;,}i
PRV RFERA B A TRERP o
ARy B3

EEWMEESHTEL >N hg o A TLERAPFAATE
& 35 2%‘3%?%5%"-‘3}@1}’&@‘%&& % R % LOW-E
G2 P - TRRT AR R ES Uit La L2
PR LAY EAE FRF 16 E 5T F e 558
s B o) ’%ﬁéfs’é%.si%i%Jlml“i’%lﬁ‘uﬁﬁ’f%ﬁ% P2 K
Bz p REHAREE ST 23 B EFg F 2R
AT 7 F Renio A rg it bxz?n@ﬁ_r Uie¢tBFLE >
EAPTREECOFEEH T RABELEF 22 AR
SRR ABBEIINGGF 1~2 X2 tonk > B & 2 3
Tk % drd 3-2.1 A o

¥Ahx 7124247 R 32 2 M B KR35 R 9§ A 6~16 cm
2 (4B 3-21 %75 ) > 1 12em B $ 34 50 ¥ (& 4 719%) 0 i
a P AT 7 L WINDOW Az ;¢ fede B A& SR U B2 S % &1
HFHommE & pLig+Y B mAommE k gliy e 2 47 kgl o
WY B2 A 5Ad Imm 3 15mm 2 U E% 1t > d 4oR) 3-2.2
m T Ary MY MR FEARPF > H U BEEHE2 T K
Hocd - THAFETHIGRAE T 37 B2 7 5A Immp

El

71



AT IR S 2 SRR F M BT

& 5 4433 W/m’K> % # 3 4 2 6mm pF U & % 3.028 W/m’K »
BRI 3290 0 @ 7 F K B RFFFH T 12mm pF U=2.637
W/m?K > 6mm £ 12mm pit T S g 5 13% 0 5 5 K AR
B3 15mmpF - 2 TR 4 0.008% 0 kAT K 2 ¢ B3
F AR 12mm E Ao Sl 2 B TL B A4 Kl
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Bz d b 0y B 5 3t4 40 (4 4 53%) - 2= 5T LOW-E

P+ BB e | 3y 17 2(F 9 24%) 0 2867 e
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2321 xR HEEHTAEAARE T P B2 RFHR S5 R

8 mm=t Low-E 8 mm=t Low-E
AP +12 mmizF T F +12 mm#& # s
+8 mm £ +8 mm £
ARk 3 o 61.06% 61.06%
GRS AT 12.24% 12.24%
RN 40.77% 40.77%
Pk E bk 11.64% 11.649%
o U 6 31.099% 31.099%
P it EIT ik 0.504 0.504
SE‘}E?!’?‘%: SC 0.579 0.579
BEEFU 1.980 W/(m*K) 1.691 W/(m°K)

(FHR &R 257 L)

72



number

U value

50 |

40

20 -

10 |

A%% oo

/f%% M, v B

AN, .

(T s

5.0
45 —
4.0
3.5 -
3.0

2.5 -]

6 6.4 8 10 11 12

12.8 16
spacer

Bl 3-2.1 Ak gLIg @ B M At
*FE T )

——
g
—H-m mn

2.0

(FHR KR :

T T T T T T T T T T T T T T 1
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Thickness of gas layer (mm)

F3-22 AR FEWAERS U @2 M %H
43P [7 2 (20D

73



BRI RS S 2§ A MR T

2322 AT LM L S N

¢, Y 3 \ . , —F:]‘ ’47\ I’L
fe s MR E LN ES 3
(%)
A LOW-Ext 3§ +7 FF 2 I +H & .33 40 53
B LOW-Est 3 +7 FF = M+ & L33 17 24
C BERFLY B HAE K 7 10
D | Egpm+d P+ E R 7 6
G - 71 100

(FAL KR : A4 AT

EEMEHRES R A TLER AP E R E S B2
Sete APRE R T ALK S S B K 213.709%6~79.149% 2. FF >
TIE S 49.56% ~ VALK F 645 E ) & 4.6506~3341%62 >
TiaE 5 134890~ p kiFEF AN A 3.259~62.49% 2 & » T
¥ 5 25.719% ~ P X & 55 B4 & 5.9196~39.5792 F - L5
B3 16.9096 ~ % bk TS K B9 A 0.0195~44.38% 2 FF » T35
B 5 91996 ~ p kg A E ZHciE X A 0.106~0.722 2. & > T
¥iE 5 0348~ jir e ) 2 0.121~0.830 2 > L 358 % 0.400
2B E g A 1.139~3.241 WmK 2. F T3 5 1.918
W/m’K -

Ptk g M TL AR A 3224 A2 B E
U4 G A~DE 4l s ul BRI R A by

M2 RE(TAR LB HF T,=050 7AL % F 545 R.<0.25 % i

74



TRV RE RS

)3_,4}
I
el

F e S =0.35)i& {710 i > 71 4k A e AR RS B B Rl B
BT R E 2 EELE AR 323 F BRI & T/T21
%3t 40 (9 5696) 0 1 T LI+ B M AHE &Ly
2 THRAAB+Y R M+E Ry | 2 T30S 3355 71
9% "LOW-Egm+¢ P M+ &ty B F &M 5 419 -
¥ & RIR. =1 hiRs » 2 40 G4 3-34 #7177 > d BlP &
B T0 (5 99%) a7 ALk ko bt B pl e i K
Bl AR L %2 F AL - 2 BT F o R
AP BT P EETEMR AR HE S 2T Lk F
A @A 020 XA LI0E L1 L psis o Ak 71
TAItF 61 2(X86%) ik ERlETE I FRT - EREE
HEAREFTE IR TREZ LA AT AREL VAR
kR bt R.<0200 ¥ £ S/S,=1 ehiRvA > B A (7 4o 3-3.5 #F
T ood WY T OUF R 3HF 36 (5 519 i kBB R BV
EH AR L TR LR+ By +E Ry 2 T E
FE% 5 59% THAAB+ FPrR+EART  LEFEK
= 14% -
Bl SR RIPEEH 2 ART LT Fﬁgiﬁf&@’”‘v
NYPESEHER O NP EZATAE N AR &
AEL LoD PRGN ERMAFLE - VLB FP
B B 5 ’—’MFET@’ rE HﬁLB kBB B (s - IR PR L
ool ofe S 0 3 B A s S 10096 ki5 s £ o B R
BRI p kG HF M p kE S T—? 2o bR BBl R B
DFIRP G R BERL A T TP 2P MR E

|

B T AR R - R TR F LR ARG
B2 g3y e r B 2 TALKEG S R O R4 3B Rk

Zw 2R ERBE KT IR H] > A TL ER A

75



44

EAFE

B

r

4.0

3.5
3.0
25

020

T/T

1.0

0.5

0.0

4.0

R/R

1.0
05 |

0.0

1.5

© 20

I PR 2 2 sk EAPB AT T

I A Wﬂb%%éf']iiﬁ%!}fig—‘-"ﬁ 9 (% 13%) >

LOW-E .33 +¢ ﬁ'ﬁifﬁ‘&ﬁéﬁy)ﬁIéJ 2. T2 F &3 5 156
% > Pﬁéﬁﬂ;“+ﬂFm4 ﬁ+ﬁ}%ﬂjgj‘§i§ﬁ
AE

R LT3 36 & 9 BB Bt e & 3-2.3 97T o

Sample No.
Bl 3-23 AF R BT ALK F 845 TITe 2 X &4 % F

Sample No.

B 3-24 4k pid v aREF 545 RIRC 2 % 2 2 % [
(FH KR ATy FEIL)

76

s 0%




S/Sc

4.0

o 7 5
+ * * o
[ * *
10 Lt S I R R R e e R LG R .
" * » * * Ty * ¥ h
» M o 5 ¥ o
ke e Yo W 4
» * *

0.5

0.0 -. ......... Lo oo a0y [FEEEEEEREN] [FEEE RN REN] Loa s aaaaaay IR RN RN Loa oo sy 1.

Sample No.
[ 3-2.5 4 & m@y@:,mm/sc;%- A R
( 2 st Xk - /5571 )

¥ & CNS 2541 R2052 : 4f & LI ¢ R fp #1322 p X143
BEEGESTE A S UL~ U2-U3-1-U3-2-E4 2 E5 % 6 /848 & 3t
oA ulE Rasr RV L4 0i5 F 5#k)E ] & 0.25 K-mYW
0.31K-m¥W-~ 037K - m¥W -~ 043K - m¥W -~ 0.25 K - m*¥W ~
0.25 K- m°/W » A5 5 5% b v A# 1 Rc=043 K - m/W
LRE S W U<2326 WI(MPK) > B UMUS1 ek A o H A G de
B 3-3.6 #7tm > d B P 7 U I3 52 (% 73%) % b5 &
BRET M AR A e s Nl FE R W o
1. LOW-E st3g+¢ B 5 H+H & 333 1 323 37 2(49 93%)
2. LOW-E#m+7 5 M+% &3 1 345 10 (% 59%)
3L BIF+Y B H+E kg i 3 Ti(.?q 43%)
AH K pag+? B2 H+E g 35 2 2(529%)
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%323 A AP EF LA NS Y LA ARERY

N 4 e
= e BEHFRHED 2 AR N
3 A
7 ARk 1% B+ % =0.50 23/40(58%)
LOW-EgLm+¢ = |7 iREF 515 <0.25 39/40(98%)
Al s ki i 7 (4 #e(Sc i) <0.35 22/40(55%)
feprid & F B3 A% E 6/40(15%)
7 4Rk 1% B+ % =0.50 7/17(41%)
LOW-Egtsg+¢ @2 |7 AL%F 3% <0.25 17/17(100%)
° +9% & I i & % #c(Sc i) <0.35 10/17(59%)
PpFsm s P B3 AR R 2/17(12%)
7 ARk 1% B+ % =0.50 5/7(71%)
WA e B e | TALRF 3% £0.25 7/7(100%)
e i 7 1% (S 1) <0.35 3/7(43%)
PR e B3EARR 1/7(149%)
7 ARk 1% B+ % =0.50 5/7(71%)
B gaed o g | TR 8t £0.25 7/7(100%)
T i i 4 He(SC i) =035 1/7(14%)
PR e B3EARR 0/7(0%)

(FHR KR A7 FER)
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B 3-34 FpA5HagRET
CFA KRR 314
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FPRE AT TTEY 2RE S F 0 FIREENE Aa P
(EYC)z DeltaOHM HD32.3A WBGT PMV PPD> d &% 2 1§
B2 B RE e FR RN £ A oG-
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2. @ % > i i ¥ 45 fe ARTILECT GREEN = & 2z
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1458 2 3k
a.® /& 150 mm zk 48 -
b. 2 i#liE A #  : -10C~+100 C -
c.f3+7 & (Resolution): 0.1 C -
d.zn %,i@ﬁi%] ! SICRAM fi-fe o
2.0 i3t
av HFITERFF 0C~807T -
b. 2RIk & 4K 0.1~5mfs -
#rr R (Accuracy) :
£0.2m/s(Ah i 33 E 5 0.1~1m/s)~ 0.3 m/s(h i 343 &
% 1~5mfs) -
d.zn %i@ﬁi%] ! SICRAM fi-fe o
EIBR
a. ¥l A FF : -40C~100 C -
b. £ IR & # & : 0~100 % RH -
C.if B EFER # & 13DIN 4 o
dRAE ErmAE 1.5%RHGE & 2 0~90% RH) -
e R EfETR 101 C -
foRRZ4HR 01%RH-
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APT T By S iz Sk E M g

% 3-3.2 A= P BRiE Y M A2 M i ik

* PR R0

% SN g £ 5C

ek (& wi s AR |(Ransenpn| "

ARk i g 68..46% 74.47%

ARk E b 8.049% 10.18%

Pk i bt 38.16% 69.38%

Pk R g 18.919% 11.77%

d ok S b 0.09% 0.51%

Pk i st B 18 ik 0.493 0.697

if e 1 4 SC 0.566 0.801

N EEE | 5.84 W/(m*K) 5.83 W/(m*K)

(FH KR ATy )
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EAPT Y BIPRENY S 2 S E AR TR

% 333 A FEHALIM R
"8 SR Y Pl E 2% 4
i pe | EmEE T zwimw: SRLIE £
9/19 & Off - SN Ed
9/20 F On 8:00~18:00 SN &
9/21 7 = On 8:00~18:00 SN &
9/23 A Oon 8:00~18:00 SN 2
9/24 i On 8:00~18:00 SN &
10/3 i On 8:00~18:00 PR 2
10/6 3 Oon 8:00~18:00 PR 2
10/7 & Off - PR -l
10/8 F Oon 8:00~18:00 PR £
10/9 A Oon 8:00~18:00 PR 2

(FH KR AT L)

% 334 A F R E HF B TH
fc3kig & (°C) 1p $Hi8 A& (%) P B (KWh/m?)
PH | B | | T3 | &g | AR | T &3 | kK| TH
9/19 | 38.0 | 308 | 350 | 79.2 | 493 | 60.1 | 1087 | O | 686
9/20 | 385 | 278 | 342 | 865 | 464 | 616 | 1046 | 0 | 567
9/21 | 37.4 | 29.7 | 337 | 929 | 80.0 | 864 | 1290 | 0 | 708
9/23 | 37.8 | 308 | 354 | 66.7 | 450 | 539 | 1238 | 0 | 723
9/24 | 380 | 292 | 343 | 768 | 433 | 574 | 1240 | O | 841
10/3 | 362 | 290 | 335 | 87.0 | 759 | 823 | 1255 | O | 697
10/6 | 36.7 | 268 | 325 | 80.8 | 69.4 | 757 | 1051 | 0 | 626
10/7 | 356 | 268 | 312 | 77.0 | 647 | 720 | 1027 | 0 | 660
10/8 | 343 | 252 | 296 | 76.7 | 632 | 709 | 9% | 0 | 630
10/9 | 37.1 | 288 | 333 | 77.3 | 674 | 735 | 1228 | 0 | 682

(FHR kiR A3 F2

=

)
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0 , N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
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Bl 3-39 PIEZABRPRIEAETEZAY TR S5 (3 » L)
(FH kiR g @)
20
+ A Test Room with PR film
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16 |
“wE
12 F - Z
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=
¥ gl
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4 e
2F 2o
0 '. 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 " 1 "
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
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B 3-310 BIEZRBAEPRIEFETEZAT A2 2% (5w )

(FR KR AT EETR)
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- = B Test Room

A Test Room with SN film

@/ 3-3.11

N 1 " " " " " " " " "
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

hr (West)

RIFZABRESNREAETEZIAY T AR5 (0w 0)

(FH KR AT L)

12

10 |-

kWh

A Test Room with SN film
= B Test Room

® 3-3.12

N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

hr (North)

PR EAIRESN IR Z A T R85 (5 v )
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FRAM T IR 2 2 SRR AP MR

7. 3-35 FHEZLREREEEIN T FERAS 250 7

Bl A F L4+ B % e A FA
P 5 L ELR ZEB-A | §TF A
¢ (KWh) (KWh) (KWh) (%)
. = 10.502 11.487 0.985 8.57
F 4.836 5.792 0.957 16.52
PR
3 13.242 14.268 1.026 7.19
= 6.523 6.755 0.233 3.44
i = 11.144 11.450 0.306 2.67
- 9.538 9.910 0.372 3.75
SN
E 12.240 12.377 0.138 1.11
A 9.643 9.803 0.161 1.64

(FAL KR 0 AT AT

LAk BT RBABRIBETEY AT BT AFTER
(08:00~18:00)%] ~ = 4 B FFEE F4£571 » 4 =] 08:00~10:30 F*
Fo(- )~ 10:30~13:00 g (=) ~ 13:00~15:30 r%f;:(;)a 15:30
~18:00FF (e ) 1 &3 = AFTEF 2857 & 5 A%
HiEskth A RIESE SR

AAT Y2 FHRELE 2N LRREEE VKT I EY

2 1 LIy RS ﬁﬂé&¢%%m131ﬁ%m@’iﬁaaﬁa
o

i

16 EHA%xH) > + = pﬂsﬁk(os oo~13 00)i * % 56/3‘;”% R
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T = pFg(13:00~18:00) i * ¥ 44957 *
H 5 PRE(D)ik 27.27% 5850 %

P g (2 ) 1k 19.4206 5. % 34 ¥
EE

%) 28.99% 5 % >
it 24.339% %
A= @F 2P PR F PR 05:50
b2 8:00 prds oo B

T ER(- )L

ﬁ%%iﬁ@T’iﬂﬁﬁi

LR

h
1

v

=h
0w
£3

R

s Ho R (-)
R (Z)
AR
g stk B -
FARE R AR TR ZAER
* T hR

R () ~FE(e ) aE M ER

N2 BERAELTRE O F 2

TR o AEREIR AL

A

=

» R (m ) F et
= s B A drd 3-3.6~3-3.7 #roT o

74
FRER -2

éérg, \—’Iﬁ]—;":'ﬁk( ),+_
RSN R

% 3-3.6 PIEFAREPRIERL FEILT
= LR L S L S m%mxg JE "
E%f EREAY | G 5 5 5
s %) (%) (7) (%) (*
P B (- )
39.02 21.89 30.78 16.53
08:00~10:30
(S )
23.85 35.72 32.92 28.17
10:30~13:00
e AR (=) 21.07 26.37 2152 31.25
13:00~15:30
P (e)
16.05 16.02 14.78 24.06
15:30~18:00
L2t 100 100 100 100
EE(-)
36.60 2221 32.74 18.33
08:00~10:30
FEE(=)
23.15 34.83 24.74 2740
10:30~13:00
- PFE(=
“HBZ (=) 22.00 24.63 25,40 29.87
13:00~15:30
FEE ()
18.25 18.33 17.12 24.40
15:30~18:00
&3 100 100 100 100
(FA &R AP fFR)
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44

ZHM

T MBI RS ez e E AR ML E

% 3-3.7 PlEFARRE SN IR L PR T | AL

o 2 P B L C i ¥ g 38 i B g 7 i 5 3
;; EREAL | e 5 5 5
s (%) (%) (7) (%) (*
pEE(-)
39.02 21.89 30.78 16.53
08:00~10:30
FEE(=)
23.85 35.72 32.92 28.17
10:30~13:00
B (=
BIEA R (=) 21.07 26.37 21.52 31.25
13:00~15:30
()
16.05 16.02 14.78 24.06
15:30~18:00
&3t 100 100 100 100
EE(-)
36.60 22.21 32.74 18.33
08:00~10:30
(=)
23.15 34.83 24.74 27.40
10:30~13:00
EFE (=2
W B % (=) 22.00 24.63 25.40 29.87
13:00~15:30
()
18.25 18.33 17.12 24.40
15:30~18:00
&2k 100 100 100 100
(FHR KR AP FE)
CE)PHE2ZHER - ARBELASFFRTR

/_1__\‘1
1B &

EEESINL B ER 3-3.13~K 3-3.16 ¥
P2 PRI RBL e TEERBRAY
W$’ﬂﬂ$%PRW%K@i~€~§;%g

:Lj’:

FH 2 i e TER

2

YL IR RRRETE
(At L AL 4 S
4% FiEHR
A8 % 1.73°C~05°C~243°C#% 048°7C >

1.29 C - 5&%SNW%” L QNN !

AwlE 1.91°C~1.05C ~




zE PRVALES

I

222°C2%2 1.74°C > BRR £ T32E 5 1.73°C > B LR 1Y
FOPTBATIR L f%i&ﬁf’—?ﬂ Him BRIV HZ2Z AP La ken
Bkt 3 i‘r*ﬁiﬂiﬁz\\iﬁﬂﬁ%*’?il’\%@%
1 I S 1 1 ?é‘bgiftrs FAPRY GRPIREZRZVHT2Z FP
ZARXTARER I B P FIEER R T L B H 5
2 B TRA P AE o

POk BRI AR B ﬁii‘.«l? MER R TR
RARE R A B4 > B T EPRIEANAEL -7 v 32 4 X
4 BAREAS 2P Bie THEFRZ FEE L 9327
W/m2(37.37 °C) ~ 48.75 W/m2(31.94 “C) ~150.90 W/m2(42.43 °C)
2 50.61 W/m2(3221 C) > ¥ £ SNIER WAt d v 5 ~ 3 2
AE 4 BAREAS 2B A e THEEAEZREE AN
107.71 W/m2(38.26 °C) ~ 79.59 W/m2(35.81 C) -~ 116.64 W/m2
(39.43 °C) % 68.27 W/m2(35.06 C) » ¥ % B ALRLIEH0 4 F
EA 2 g WA s TR RE B Bdodod 3-3.8~3-39 47
7:F °

Wk HEINAS o AER 3317 TR AEHRE AR

51.8M AL BE HT72cm L a0 A TRREE$F 2 TR
BiE PERPFIAHCEZEBREERTE 29 X EPRIE
FOLE R R T 35E 3521 lux ~ ¥ T 35iE 5178 lux 0 3R
A IEHATD R A SOOIXL*’J‘L’?E‘Zé_iE’?%’é fj‘uﬁl SO
REAEABPAREA S VPO X EPREAWTIORAE BT
% 1783 lux ~ 1076 lux ~ 2758 lux 2 1012 lux » ¥ % % SN & #4
R PR B T 3521 4068 lux ~ vt 4 T 350E 4958 lux o Rk < 3
I iTH9rP RRAE 500|X1€F’.‘]‘<’)’Iﬁi TR EMAEABI
2 b F SN FERSET 5k AR BV 'E X 217 lux ~ 759
lux ~ 1659 lux 2 922 lux » & &L FE # A v T30 4 & 15 4§ 544 »
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fe pE 77 FE

70

0 E AP M ]

BEBRY LTAKE N FR 0 LFERRE L

EN

60 -

10 |-

A Test Room with PR film
-+ =B Test Room

® 3-3.13

70

M B M
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

hr (East)
PREAZHBAEPRIEEAS Z BB L 6 TEEE(R = L)
(FR KR 27y FR)

60 -

20

10

« A Test Room with PR film
-+ =B Test Room

® 3-3.14

L 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L 1 L
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
hr (Sourth)

L35 1 PR IR #2355 4 5
(T o -

B E TR E(R S 3)

AR Y EIE)
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I
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20
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« A Test Room with SN film
-+ = B Test Room

& 3-3.15

70

N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
hr (West)
BIRE TSNS 2 B 4o TEEAE(R w0 )

(FH KR AT L)

60

50

+ A Test Room with SN film
- B Test Room

20

10

& 3-3.16

M
09:00 10:

00 11:00 12:00 1300 14:00 1500 16:00

M B
17:00 18:00

Pl 7 9138 Bk SN FE #4952 gt
S E

hr (North)
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ZAM T PIPREE 2 2 F A E B Y

# 338 FEHEZERLIERN A FEA S 2 BB 4 e TR

Bl2E A 7 W B % e
EEUE | M E g A mBE | BT
) , P33T IaR B[ TIDER £ i@ A-B
R % & . . :
(C) (C) (C)
- 37.37 35.64 1.73
7 31.94 31.44 0.5
PR
R 42.43 39.99 2.43
A 32.21 31.73 0.48
- 38.26 36.34 1.91
F 35.81 34.75 1.05
SN
B 39.43 37.21 2.22
A 35.06 33.32 1.74

SBi =X = Lo = 31 L o 3
A | M E I M A Z CHB Wﬁ’, o
o m PRI T o | gy Tk | RLEA-B
7 =i
" ” £ (Wim2) £ (W/m?) (W/m?
f 93.27 89.55 3.72
P 48.75 44.07 4.67
PR
3 150.90 116.69 32.24
o 50.61 44.93 5.68
f 107.71 97.55 10.16
P 79.59 74.65 5.04
SN ,
5 116.64 108.81 7.83
- 68.27 63.41 4.36
(FA kR AFT g AEIL)
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30000
« A Test Room with PR film
-+= B Test Room
25000
20000
> 15000 C . .
3l
10000 )
.
o
5000 WA
1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1 =
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
hr (East)
B 3-3.17 RFEF R IF AL PRIEFAIER A IF Y 1.8M a2, TR A E
(% & 1)
7 3-3.10 FEREWEEEY G FE A 2 THERAE B
_ RlzE A E ¥ B E TR EE
X b % 1) e *
w}éf PR semas | somAE | L2 BA
e (Lux) (Lux) (Lux)
L 4053 5836 1783
o 3141 4217 1076
PR
3 4370 7128 2758
A 2522 3533 1012
E 3847 4064 217
a = 4383 5142 759
SN
% 4394 6053 1659
A 3650 4572 922

(FHR KR AT ER)
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AT IR S 2 SRR F M BT

R R R LIRS A %ﬁ:ﬁ%@%ﬁﬁ&m« THF A

73 AT 'H&«”@Ari"t’?‘ Pz golfl > g ie- HrE: PMV
¢ PPD z 3®fdptk - 2 ¢ PMV(Predicted Mean Vote)*fé, q
BlehT saw & B o d A SRR A X OB e eg s A
Wim s~ A BEE o Aok 3-311 277 > ISO 7730 2Z3&x 2 P
# 4 PMV 445 5 -05~05 - ¥ PPD(Predicted Percentage
Dissatisfied) & 7 "TFERI 2 BRI FAY | » 2 A P2 BRAZ T
EEER

[ 2=
R

% 3-3.11PMV 7 [r #ciE #7 4 hg &

PMV b PMV 3 &

+3 £ # Hot -1 # 7% Slightly cool
+2 B Warm -2 # Cool

+1 A 22 Slightly warm -3 %4 Cold

0 £+ Neutral

(FA kiR A g )

Bl L ARG U AP T AR RIF I 0 R &
FEREE MRS S SRR ALY - AR N
B o PR-SN % 2 0l W€ HplEs o v HER
PEEHET 2FFPASFEERKE 0 K &P ISO 7730
EFREE A HE2 PMV 2 PPD 120 0 56 R
3-3.18~M] 3-3.21 ¥ M F R - %&EHM@ Wz REE TR PMV 35
PR (TR A2 4 R X EPRIEAW AR frz
DR R E 2 TIHPMV S 08100 §t 3 2 T35PMV 4 0.97
PMV Z &5 016> B3¢ 22 T3 PPD 5 2080 w3z 2 T35

Y
%

N

/{
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PPD i 2550 PPD £ i 5 4.7 PR ¥ 5 1 1o % gL 3 pLoo IR #4
LR A A G i1
Y& EPRIEFANEMP 2HE 0 RPEz2Z THPMV ;

211> w32 TEPMV 4 230> PMV £ & % 019 B33 2
T 35PPD % 80.13> 1 4% 2. T 35PPD % 82.63'PPD £ i 4 2.5 5
PETFAMP LN PMV E&ES S > CHEERER - T TR
*HALP AV PPD <t e

pheh o & SN IR AV AR ER T A HC 0 R R 2 T PMV
141> w4z 2 T3 PMV 4 1755 PMV £ i % 0.34 5 o
2. L35 PPD % 46.09 % 2 T35PPD 5 59.72 PPD £ &
13.62> ¥ % £ SN A B B 2 3 5558 BI3E 3 2 T 3B PMV
316> w32 T3 PMV 4 380 PMV £ & 4 0.64 iz
2 T35 PPD 5 9017 v ¥4% 2 T35 PPD 5 9398 PPD £ &
% 3.8l

ETINS

EIAN D)

ETINS

3.0
| A Test Room with PR film
- = B Test Room
25
20 |

v
ACIIN SIS P RO VU, ..

S PR e TS el RISt TR

(] ! o

0.5
00 L | L | L | L | L | L | L | L | L | L
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
hr (AC open)
B 3-3.18 BIFEFHABPREPRIEAZ £33 R(F T H)
(% & @)

(FHR KR 277 FRL)
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6
+ A Test Room with PR film
5 - =B Test Room
,-
4L r,

1
0 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N 1 N
09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
hr (AC close)
B 3-3.19 PEFEZHBEPRIEANZ £4L4FRMETH)
()
(FA kiR kAT g )
6
« A Test Room with SN film
-+ = B Test Room
5 |
4
> 3F .".‘ 5
=
o
2
b .
\, S
| Lemipivaereenis T
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