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ABSTRACT

This study investigated the thermal environment improvement effect of
green curtain in summer. The microclimatic data were measured during four
days in August, 2021, and the green curtain using Pharbitis nil was installed
on the southern window of the Songdang tree cafe building in Songdang-ri,
Jeju—do. Two sets of microclimate measuring instruments were installed
inside and outside of the building to measure air temperature (73), relative
humidity (#H), wind speed (u), and short- and long-wave radiation (7}, to
compare human thermal sensation, physiological equivalent temperature (PET)
and universal thermal climate index (UTCI).

The green curtain showed an average of 1.6°C cooler indoor 7 during the
day, and no effect of the green curtain was shown at night. In FH, the
green curtain blocked sunlight entering the building during the day, so the
indoor was averages of 5.6% and 1.0%6 higher during the day and at night,
respectively. u averaged 1.4-1.8 ms ™' and 1.4-15 ms™' higher outdoors during
the day and at night, respectively, showing high values outdoors regardless of
whether the green curtain was installed or not. The green curtain showed the
effect of reducing the indoor 7, by an average of 4.7C during the day, and
its effect did not appear at night, just 0.1 C. In human thermal sensation, the
green curtain reduced the indoor PET about an 1/3 level, an average of 2.17C,
and reduced the indoor UTCI about an 1/6 level, an average of 1.1C, during
the day, and its effect did not appear in both PET and UTCI at night.

Through this study, it was found that green curtain 1s effective in
improving the thermal environment in a curtain wall-type building that

emphasizes sunshine and view in summer.
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Table 1. Vertical garden type classification suggestion (Han et &/, 2018)
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Table 2. Type of vertical greening systems (Brune et a/, 2017)

Vertical greening systems
273 71k =5} vy A A =3 iy
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. Double—ski . .
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Table 3. Each input to the formula calculation method of the human energy balance model

M A A AR A] (metabolic energy)

B oF EA} o34 (solar or shortwave radiation)
o BjF HALEA (direct beam solar radiation, Kb)
o ¥A}IA(diffuse beam solar radiation, Kd)
R o WAL (reflected solar radiation, Kr)
- A%=E) 93H(solar radiation reflected by buildings, Kro),

- FEo) 9)3H(solar radiation reflected by trees, Krveg),
- A1 FHol| 93H(solar radiation by the ground, Krg)

L AT B} oA (terrestrial or longwave radiation)

C oA FHeo} FH 7|29 zpolo] &) WAsl= HY (sensible heat flux density)
E A Z)F-of FH F71¢] F ztolol] o3l WA st A (latent heat flux density)
G 358k ZoF WAl EE Y (sensible heat flux density during breathing)

E 355+ FoF HAIStE A< (latent heat flux density during breathing)

H =% (conductive heat flux density)

S olA|o] F oA %(an amount of energy left in the human body)

rﬂ

A4 A st gk A= 20M7] 2HEEE o] Fox g=dl Gagge?l
1936 ‘IAet FRF I wAES g 29el 7H(2-node-model)
o]t} Fanger® 1970Y €121 PMV(predicted mean vote)so] lom, dAA =
AMAA o2 74 Wol] AREEH 1 Y+ A2+ PET(physiological equivalent
temperature; Hoppe, 1993), UTCI(universal thermal climate index; Brode et al,
2012a, 2012b), COMFA (comfort formula; Brown and Gillespie, 1986) %] ¢l
olg gt A AA S Aol Wit EEL2 Potcher er al(2018)°] W= 165701}
AntstH A F= AL AREI a, ol BT oA A9k AZF oyA 7y
RS 7|gto g Axtdn & 4 gt

T ATdAM = olT M wAAHer Wol &85 9= PETS UTCIE

PETE 9 A ZF(thermal perception) AEZ YEY 7] ¢35t =do|A 7d
AF2, A Jdd PMVe A8 S Bkt By AAHQ oFo] 7HE3h

dAg a2 3 Edel MEMI(Munich energy-balance model for individuals;



Hoppe, 1993)5 7|Wto 2 Ailsle] F 9AIZ F-& 3t (Matzarakis and Mayer,
1996). PET+ SWsta 53343 d8749 AdS #4719 dnbA<l 4874 43+
Hlaste] sty wEel t& ofFdel AAdAds v glow 7j2rY
QA F& Ad A7k vhEs ga o TRy ¥ A e =
3HCH( Hoppe, 1999).

UTCIE= =+A) A 7] 48 3] (International Society of Biometeorology, ISB)ol A
A AAAcr BHAsIe] AR Tbed dAZEtH A RS g

T AE 3 NaERd o (Blazejczyk et al, 2013), A, IJF ==

’

Zidto g2 FAQA 4 Az gigt o Fe] Jted vt == EEo]
AL A (Fiala et al, 2003; Brode et al, 2012b). UTCI9] @9 %= &%=(°C)=
¥d5H, 4 2E# X(thermal stress) X8-S TR 10942 &=t
Helet 9 5 g4 9@ AdAEy e d dw Ao Ay "W 557

Curriero et al, 2002).
PET$F UTCI® 9 Az} @A ¢ & ~E# 2~ dAE 7|5S Table 49 2t}
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a: Human energy balance model b: Human radiation exchange model (from Park, 2012)
Figure 1. Energy transfers between a human body and its surrounding environment




Table 4. The levels of physiological equivalent temperature (PET) and universal thermal climate

index (UTCI)
Thermal perception | PET () UTCI (TC) Grade of physiological stress
< =40 extreme cold stress
very cold <4 =27 ~ -40 very strong cold stress
cold 4 ~ 8 -13 ~ =27 strong cold stress
cool 8 ~ 13 0 ~ -13 moderate cold stress
slightly cool 13 ~ 18 9 ~0 slight cold stress
natural 18 ~ 23 9 ~ 26 no thermal stress
slightly warm 23 ~ 29 slight heat stress
warm 29 ~ 35 26 ~ 32 moderate heat stress
hot 35 ~ 41 32 ~ 38 strong heat stress
38 ~ 46 very strong heat stress
very hot >4l > 46 extreme heat stress
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Green curtain®] o152 &4 A 23E A7 98 Ay X2 A
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AFA s o 35km "old glor], AFE] Fud] fAste] FREo| Yael

Watn A%e 2AF, HESS AATAS Hoku gon, FepA 43

250m LA $1x8kal QdtH(Figure 2).

Figure 2. A map of the study site
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Figure 4. View of the study site
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Figure 5. Drawing of the experimental building
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Agst7] ojH 9 A9t 8Y 27, 31U F 2¢ 9] dHolHE A

wake] oW B (Pharbitis niD< Wi drZeo] A A|Ete] 28m o2
green curtaing WHE ] o] &3} tH(Table 5).

Green curtain e = £ 3l IR = HR 5= A=

200mmx2,700mmx200mm =7]2] HAzd dejz 57§E Al#bste] Wii-e] 3/4

ol

=& AEE Asit 2021d 49 6Y

o
T
i
bl
of\
Y
il
S
=

o~
b
o
fru

uietol A Z7]7F wWojuyrtd  ddd 2800mm  Eo|7bA] FehE 9fololE

2 OAARAAIH U4BES JIustth WEEo] Aghe

Uit a s A8 AdE A Ao dAsoen, dEo = °F 200mm

A 1AL Fa wjx At Figure 6). o|ZEA 719U UYZES o] &3t
green curtain®] 2}#H & 72% = Adobe photoshop 20202 o] &3¢

n71% £8%42|(Table 6)= a3 &+ Wi FAF& F3F 57 ot 9]

Table 5. Method and materials for manufacturing green curtain

Image Definition Base cases value
Plart type Pha(bzbs nil
(morning glory)
Width x Height 14,500mm x 2.800mm
Plant coverage ratio 2%

Wooden plant box, plastic mesh,
Planting 10cm intervals

Planting method
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Table 6. Instruments for microclimatic data measurement

Instrument
Image Data Name Accuracy Manufacture
Sdlar and longwave | o\py Nt Radiometer < 1% (-40-80C) Kipp & Zonen
Radiation Inc.
) - Air temp:  + 03T (-80-60T)
Alr temperature and HMPIS5A - Relative humidity: 2% (0-90%)
Relative humidity 3% (90-100%)
2 2 Campbell

- Wind speed: + 0.1 ms? (< 10.1 ms?)

iji spet?d and Met \(})\?edOSZtlB-L £11% (> 101 ms)
rection nase - Wind direction: + 4°
Datalogger CR1000 +0,06% (0-40C)

Scientific Inc.

a. Outdoor measuring point

b. Indoor measuring point

Figure 7. The measurement locations
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3 3t J A= (mean radiant temperature, )
AE Park(201D)¢] WS ol&dtol FAS B¥Eq 29 =4 B
Ky=0, Eq. 32 o] AU Table 7). T, RH, u, Tpi= 30% BiAHe

B\

AE B 8 AT E ALY

Microsoft Office Excel 2016(https://www.office.com)& ©]-&3to] H| L F2] 5}

o},

FA Y B
{(fp « K, ¢ a,+0.5(K,+ K )a,+05 « ¢, (L] +L1)

EpO'

T =

mrt

0.25
} -27315C  (Eq. 2)

-273.15C (Eq. 3)

mrt

_ [0.5(Kd+[(r)ak+0.5 . Ep([/l« _|_LT )}0.25

€,0
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Table 7. Each input value of the formula calculation method for the mean radiant temperature

Stefan-Boltzmann 4<% 567 - 10® Wm K™

o
Projected area factor
P A dE A AE AAE AT FAoR g o wEl ZAgAdo] Ao wH
b A EAAS w3 Park011)] MHS ALEsto] A
f,=3.34 - 10 “TeB3—6.6-10 °-pB2+8.42-10 *-B+0.297
K, Direct beam solar radiation: HH o2 50l 9= EH G AEA
. Direct beam solar radiation perpendicularly entering the body surface: €1 FWHol| 43
Kp ,
o2 EoE HEAAIGA
Kp/sin(solar elevation)
2 St AT ATY HE-FA A A W (https://astro kasire.kr:444/index)2] el =/19Z)
Autel A sl A HE 84 A IRE gEste de AN s o] &ty AF
Al 2F AIZEEE] g AR vt o) ghs g E ek Ak
ag Solar radiation energy absorption rate (0.7)
Diffuse beam solar radiation
X CAEFE EE SR 9 MHAIA Ee dtEo] Hols FA oFE AL ddez E
I AFoll A= Al A AZFRE 30ERTE 184 AAY FHS o] &3te steS Tl = CNR
49] pyranometerZ S0} &= HIFAAIGAS 7He JMHEA S
e DE5E (K, TE5(Kreg), ARH(K oA THALE o] 9= HEAL 34
&p Earth Radiant Emissivity Al 7&8A} ol YA WALS(RE 0.97)
L) StETIHL,), AFE(L), TE (Lol A HEF AAd A& A FEHAL o4 A
Lt A EHALHONA FEH ] AA v X &= A FEAL oA
A THA AAE 1022 Hoks o, Yo e oz A3 AAd FFS v = HA
0.5

il el WA g
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49 S ARE ol&dte] QIt I8 A5 PET UTCIE RayMan
Pro. Version 2.2(http://www.urbanclimate.net/rayman)S ©|-&3}o] A Akal 3]t}
PET¢ UTCI A2FE Y&l 293 g8 A8+ Tair temperature: 7)),
RH(relative humidity: %), w(wind speed: &%), 7n{mean radiant
temperature: HiHALEE)olH AW 8 x5 E A3 PET2 UTCIY
B, B=dA, Aoz Az s

2016 ©]&3ste Al4tstad

T3F7] 98] Microsoft Office Excel
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Date and time ‘Current data
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Now and today Wind velocity v (mis) 0.1

Cloud cover M (octas) 0.0 Calculation:
Geographic data Surface temperature Ts (*C) Mew
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Figure 8. RayMan Pro. Version 2.2 (Matzarakis et &/, 2010)
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242 2021 89 279 09:00%-E 9€ 19 18007+A F
6 (129717h) &<t Aoy, 8¢9 27d ¥ 31US ALt FAHLAN = B
TEY AUrIE sty EACA Alelstglon, 89 2747 3199 HolHE
A% A& A7HS myske] F7H09:00-19:00)3 ©k7H19:01-06:00) &2 #-F-3ho]

1) T,(air temperature: 7]<)

£
0
i
=
N
o
.
=]

T.5= F7ro| green curtain®] A ¥ AL 21
B, green curtain®] AXEHA S w= AUyt HiF 167
B A (Figure 9 and Table 8). Green curtain®] AXHAS w7} green
curtain®] AX ¥ A kS wWrHT HEUHFZ EoleE H
T Fool Faus wAHo] Aol A 7]2o] wopbx it 14T © AU
AF}E EYt. Green curtain®] AXFHUS W= 18559 Hul 23T, green
curtain®] AX %] 9kS wi= 10:22¢] Ho 41T AU/l o =& s Ho,
green curtain® AXx =2 FIF Ao FHo 18T Auirt © A
A3E B

of7toll = Fxbo] Z=HE AU 7,02 Q& green curtain®] AXHYL w=
A7 Hit 11T, green curtain®] AX A &S we= AWrF Hir 10T
=o S Hom green curtain A X wWE okt 7,9 Aol A
el x] ekoktl Al xFoliE green curtain®] A X EH AL wli= 06:000] FH
29T, green curtain®] A %A &S w= 22:020] Hdl 24C A7t ¢ =&
= Ho] green curtain® AA WA ks wf ofte]l Huj 05C AWt o
Aldg dats 1A

l
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2) RH (relative humidity: A& E)

RH= green curtain®] A XS wl= F7Ho] H 0.8%, okl H+ 6.1%,
green curtain®] AX %A S wl= FIrAl Hit 64%, oFgbtol Hit 7.1%
AYrt Aol vre kS 2 th(Figure 10 and Table 8).

Green curtaino] HA|HAS wW A= UFHE Soe= HIZS Adstd
TRkl HAt 56%, oFttel Hit 1.0% A7 o =& AuFEE B Hu
ZFo]i= green curtain®] AX =S wl= F37oll = 185639 H 10.1%, okt =
05:599] 13.8% A7 ¥ & e BRIl green curtain®] AXHA FPS

u = 11:350] o 15.1%, oFitoll &= 22:22¢] 13.6% A7 ¥ w2 3ts 2ot
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Figure 9. Air temperature (7,) factors according to the presence or absence of green curtain
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RH (relative humidity: A &%)
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Figure 10. Relative humidity (/#4) factors according to the presence or absence of green curtain
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3) u (wind speed: &%)

green curtain®] AXHA ZPS W= HF 14 ms! e FSE wHIow,

X
Y
i,
N,
§2
)
ftlo
=)
rlr
o,
BY
—
W~
8

w I
i
rlo
SN
o
17
2
B
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mQ

c

=

(@)

—
—
QO

=

[aN
~
=5
(@)

x

HAgte A7 AHo =kom F3F] green curtain A Al Ho 34
ms L, AXEA 2GS wj= 24 ms'h okghe] A A 31 ms !t AXHA LS
o = 2.8 ms o kel xS BFArE o]9 o] green curtain® A X o] F-2}

dAgle] vz MEFol Ao = Aoz dEyH.

4) T (mean radiant temperature: 3 7 EALLS %)

T green curtain®] AXEH NS W= F3H ALro AWrr H 21.17TC,
11:449° # ) 3247C, green curtain®] AX %X S wl= Hir 1647T, 14:499]
HY 37.7C ¢ & kS Ho green curtain®] A EHAS wf AE YE=E
B0l HYFS Adste] Fitel #Ht 47C #Fa 295 R F I oH(Figure
12 and Table 8).

ofZtoll = F3bl HAE YHo| FHHE douyAZ 2se green curtain®]
AAERSE v Hi 66T, 19:03°] ZHd 91T, green curtain®] x| A
ks w= Hir 69T, 19:034 Hol 87C =2 AW 7T,,5 HIOH, green
curtain®] AA =205 W7} green curtain®] AA A &ote wWrERT Hyt 03T
=2 @S BHYoy o ghe wuEdth o] A2 green curtaino] A ulo] A

Aoz HEHe AFHAUAE HobA B Aieta = 5 gl
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Figure 11. Wind speed () factors according to the presence or absence of green curtain

_23_



Twre (mean radiant temprature: B FEAILE)

(No green curtain)

(Green curtain)

2021.08.31

2021.08.27

o o
~

=
[

=
=

—outdoor

=1
2]

Indoor

=
~

=
—

00:9
00:9
00t
00:€
00:¢
00T
00:0
00:'EC
00:¢¢
00'TC
00:0¢
00:'6T
00:8T
00 LT
00:9T
00:'ST
00T
00:ET
00:¢T
00:'TT
00:0T
00:6

{D.) @aniesaduwal wuelpes ueay

o o
~ o

=]
e

=
=

=3

=1
2]

=

=1
~

(=]
—

00:9
00:9
00t
00:€
00:¢
00T
00:0
00:EC
00: €T
00'TC
00:0¢
00:'6T
00:8T
00 LT
00:9T
00:ST
00T
O00:ET
00:ZT
0O0'TT
00:0T
00:'6

(D.) 2anieladwal wuelpelr uea

Time

Time
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AT FaAGAF 2Am= A FHE 7S 24 ARE Ve dF AT

A= NS mEste]  F7H09:00-19:000%  ©F7H19:01-06:00) 0.2 ol

o

A7F A3H A4 EA A3, 73 PET+ green curtaino] AX ¥ S wf Ht
59T, green curtain®] AX|% A &S wj= He 38C A7 v @+ &
Bo Hit 21C PETE ZAaAA FA oW (Figure 13 and Table 8), ©] #}o]+=
& 2] Z}(thermal perception) WAIZ <F 1/3 w@A9] Aojo|t}. HUFS green
curtain®] A X AS df, 11:499] FH 13.17TC, green curtain®] AX| %A &4S
= 10:2301 H 167C A7 doEy o s ge ®olth

of7toll = F3F3 W R green curtain®] A FAS W= Hir 62T, green
curtain®] AX A kS wWlE Hit 63T AUt o =2 #e HoFdon,
green curtain® T ¥+ F 0.1CTE A YeuA Fkth Hl xkol+= green
curtain®] A X H AL W= 19:100] H 85T, green curtain®] A X %A FPS

= 20:000] Hd 7.9C A7t A ¢ =2 ¢S HoFUh

o
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2) UTCI

UTCI®] 4§, F3Fol green curtain®] AX¥HAS wf HAF 35C, green
curtaino] AX A ke wl Hit 24T AUyt Aent ¢ e FHE Ko,
green curtain®} AXEHAS W HF 11T UTCIE HAAA FRow, 9
ztol= 1/6 ©Ae] 9 ~Ed ~(heat stress) A7 & 3o|th(Figure 14 and Table
8). #Hul o] green curtain®] AX S w 11:49¢] 7.8C, green curtain©|
AAF A S w 14:540] 87C A7t ¥ &2 #He B

>

oF7bol = green curtain®] X =S wl Ht 33T, green curtain®] A x| & |
kS ul Hyt 32C AUyt Adeut ¥ =& S BAoW) green curtain®
9= gy 01TCTE A9 vehubA &gtk A xol= green curtain©|
AR SE o 19:109] 54T, green curtain®] A ¥A] &S wf 18570 45T
A7l At o =& s B

F7bol green curtain A X2 PETI A= AW-9 H A7@aEzrt 1/3 @A,
UTCIIAM = 1/6 @A 9] A&7} YEFT green curtain® 2 Q13 e FFo
Az i 93 vAs WA ol Zopx7] wZo] AudA ¥ w2 g
UEhHE AFR okztelli= green curtain®] A TEHARIUAIE TR 2R
F7H} v PETSF UTCLE o ¥ole ZA¥4E Heo

B A= green curtain® B2 F3F AW 7ol HirHo® 16T, HFY
18C o Adg ZAis Bided, o A3 Li et al(20199] AolA &
Aok 2 =3k WA o Ao 7S H 15T "oy Fue
A}t fAbg Aol ™, Mo(2019)9] AtollAl A9l BH F3t= Qlste] A9
7I+& AW 65C A a¥4E +ve AdEteE 93 i3S ZAd. oy d
A= Mo(2019)e]  dAFodAe= 459 AES oSty 100% FEE
AFSFAA R, Aol = el WAE ofF 72% Atdete] B ghE dErd

o=z Holt)

_

_—

E
o
o
B~
r o
N

RH, T,.° <7< PET9 UTCIZF ZF7Fste 49
DA, vl S7HE PETSF UTCIZF #aste &9 A3#AAE 2Av(Jo,



2018). ¥ AFelA /A AP AF A AF FIF green curtain® A XA
&%= PETE 21T, UTCIE 11Te Aeols Bioy HAddd Hdu &5l
Hajdotd Aol PETS UTCIASY HAE Ho Aol AAprt
S7Fskel green curtain® AA|o] wE IRFA T T BIHE ¥ e

T A= Aol
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Figure 13. Perceived equivalent temperature (PET) factors according to the presence or absence of green curtain
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Figure 14. Universal thermal climate index (UTCI) factors according to the presence or absence of green curtain



Table 8. Mean (maximum) values according to the presence or absence of Green curtain. These results were from the values of outdoor locations minus the
values of indoor locations. 7, AH u T, mean air temperature, relative humidity, wind speed and mean radiant temperature, respectively

Daytime Nighttime

Outdoor - indoor T. | RH = T | PET | UTCI| T, RH o Tore | PET | UTCI
) | ©) |msH| ) | o) | ot | ©) | mshH | () | o) | (C)

Green curtain -0.2 0.8 1.8 211 2.9 3.5 -11 6.1 15 -6.6 -6.2 -3.3
2021.08.27 (-2.3 (10.1 (34 (324 (131 (7.8 (-2.9 (13.8 (31 (-9.1 (-85 (-5.4
o at 18:55) | at 18:53) |at 12:36) |at 11:44) | at 11:49) |at 11:49) { at 6:00) | at 5:59) |at 23:39) |at 19:03) | at 19:10) | at 19:10)

greeanurtain -1.6 6.4 14 16.4 38 2.4 -1.0 7.1 14 6.9 -63 32
(-41 | (151 (2.4 (377 | (167 (8.7 (-24 | (136 (2.8 (-87 | (-7.9 | (45
2021.08.31 at 10:22) | at 11:35) |at 11:12) |at 14:49) | at 10:23) |at 14:54) {at 22:02) |at 22:22) | at 3:01) |at 19:03) | at 20:00) |at 18:57)
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v. 4 =

2 Aol A= green curtain G248 WW =317 oAFH Aul-9lo A8
A= GEs vlastr] 8, AT FEU 7S g AR she] 20214 84
ofFd AE o Iy AE Wi FAFAA 72, dUssE, 5 HE #
ATFEAIUA S SA-sto] QIZF 84 # <] PET$ UTCIE Bl #4383t

Green curtain® AR &= T, T AU7F Hd 16T ¢ A3 A=
HA o ofgte] = green curtain®] &7 YEUA &kt RHE T3t A&
Wi 50e: HY3S green curtain®] xwkste] HiF 56%, ofFitel] it
10% 27t 9 =& $55 A v F7rel Hit 14-1.8 ms'!, ofgtel] Bt
14-15 ms'® green curtain® AX of¥e} #WAIQe] ALoA TS TS
HAL. T T30 47C #Aa axs HYF
curtain® &37}F YERA] ottt 21 d3 X421 PET+= 3kl green
curtain®] AA S W H 2.1

T=
green curtain® &7} A9 gl AL

Ol
o

2 yehgt. UTCI9] 729 green
curtain® &2 Hy 11TCTE F 1/6 @Al AxadEs HAFAa, ofta =
green curtain®| & 37} 718 YA gt

2 dAFE F3t9 green curtaine AEFE FIAYO = A¥Y 2WS
FAstE AEY F29 dAEoA d84 Jded 53E yEdlen W
o] 53 oAl = &9 A flE Ao® LER

AREARl HHESA|~de ARl @2 oite] Ei1 ES A

NEANRE B meleA om AN o u, AA o Fde p F&

§2
)
=2
fu)

o2
e

APl LA S Brolol sHi ol 2 Aol 793 AAHA AFETh}
AgAols BAs] BY EAUAE AR el 24 Sofsh el
§9 % & e Bl Arldl A B wa

greening systemo]z}i. &
T Ak E=3 AEES ol&3 dHPAe P AWM E dA THE
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2021 d o5 8¥Ee 4¢U& AEste AFE= FEYd Jde FEUF T
A5 F& Fol UIE(Pharbitis nil)S ©]|&3F green curtaing A3 &
A& -9 Fd v7|e SA A& At 7|>(71), FUFE(RH), T5(u),

B 2 ATEAANAAT)E S-S A3 A3 X490 PET9 UTCI=

Green curtain® AX &2 T+ T AUrE He 16C ¢ Ads 234&
Hom, ofitdl = green curtain® &¥7F YEIUA] Ut RH= T3t A&
Y2 S0 Y%3S green curtain®] xwksle] Hit 56%, okitel] it
10% 27 9 & $55 A g2 F7rel Hit 14-1.8 ms!, ofgtel] Bt
14-15 ms'2 green curtain®] A% ool #AGo] ALoN TS FS
BAY. Tuas T 47C A& 23E BT
curtain®] &7} YeERYA] @tk Az7F I3 A4 PETE F3Fol green
curtain®] A HAE wf FF 21CE of 1/3 GAIE HAAA FAIL, ool =
green curtain® &37F A9 ¢l AR YyERWth UTCI®l 4§ green
curtain®] &¥}=Z AT 1L1CE o 1/6 A € =E#Hx AZadE
Ho]Flal, ok7tol = green curtain® Z 7} A9l UERLFA] gkt

& d7E §3to] green curtaine o FZel Ay =He

&
gae] Aeld A7 Al EH Ak AL & 5 AT
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