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ABSTRACT

The operation of resorts and hotels in tourism industry significantly contribute
to the global warming and greenhouse gas emission. Architectural elements of the
resorts and hotels can affect the performance of sustainable environmental
management. This research had three objectives. The first was to review the
variables of sustainable tourism concept that indicate the aspects of architectural
design. The result aimeds to improve energy efficiency and environment quality of
tourism and hotel businesses. The research method applied the review and analysis
of the sustainable architectural design criteria in Thailand, including Green Leaf
Standards for Hotels by Green Leaf Foundation, Thai’s Rating of Energy and
Environmental Sustainability (TREES) for New Construction and Major Renovation, and
Environmental Technology for Tropical Design. The findings suggested that the
standards for comprehensive assessment of resort and hotels, usually focusing on
operational guidelines, would need more indicators of architectural design to
mutually benefit both architects and hotel entrepreneurs. The second was to use
the reviewed standard assessment criteria of sustainable architectural design
indicators to analyze and evaluate the architectural design of the studied cases’s in
Koh Chang Designated Area for Sustainable Tourism. The last one was to proposed

some guidelines for resort
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design of the studied cases with feasible application of Low Carbon Destination

Concept.

By using the architectural design and evaluation criteria with sustainable
architectural design indicators of the studied cases: The Dewa Koh Chang Resort, The
Spa Koh Chang Resort, and Kacha Resort and Spa Koh Chang, the result revealed that
The Spa Koh Chang Resort had the most consistency following the management
criteria, whereas The Dewa Koh Chang Resort, and Kacha Koh Chang Resort and Spa
Koh Chang respectively came as the second and third.

The analyses for improvement of architectural design of the referred
resort’s energy performance were carried out by using the computer software eQuest
3.64, simulation of natural ventilation by PHOENICS VR, and simulation of light from
the Sun by DIALux evo. The results from eQuest simulation of energy from electricity
consumption of air conditioning per year revealed that before improvement, The Spa
Koh Chang Resort’s level of energy usage in the room was at 767.8 kWh, The Dewa
Koh Chang Resort at 2,426 kWh, and Kacha Resort and Spa Koh at 917.47 kWh.
According to the literature review, the improvement of architectural design for energy
saving usually considered the architectural elements such as: the design of opening
ventilation, heat shield, light colors on wall and roof, increased length of the roof,
added shading devices around the openings, and responsive design environment to
the building by taking advantage of natural light and ventilation. After design
improvement the energy consumption levels of air conditioning as simulated by
eQuest were as follow: The Spa Koh Chang Resort’s level of energy usage in the
room was at 635.4 kWh, The Dewa Koh Chang Resort at 1,279.58 kWh, and Kacha
Resort and Spa Koh Chang at 693.91 kWh. In addition. The natural ventilation and the
natural light in the sampled buildings of the studied cases were also re-design
accordingly and appropriately to effectively reduce the level of energy consumption.
Keywords: Resort and Hotel, Low Carbon Destination, Sustainable Architectural
Design Indicator, Assessment Standards for Resort and Hotel, Koh Chang Designated

Area for Sustainable Tourism, Guidelines for Resort Design.
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2.1.3 AMUNNIBYBINSTIBATIBALUUATSUBUA (Low Carbon Tourism)

Qingging Zang (2011) T¥Auvuneres n13viBufiInuUAIFUBUAN
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Global Moriz Aadaation (Max Howry) B65 933 | 1030 1028 | 945 | 973 9l4  oB 866 620 B4 | 1 Wihysgm
[Crect Normal Raganon (Max Howury) B0 &3t 397 885 &5  R5 T3 73 34 784 625 | 879 Whisgm
Deffese Radiaton (Max Hourty) 473 525 491 557 556 s 536 568 S51 523 4BE 429 Wisgm
Global Moriz Radabon (Avg Dasly Total) 408 3183 3870 9588 399 3084 4785 4340 4011 4400 4701 4392 Whsg.m
Diewct Normat Raoason Gvg Datly Total) 87 | 3614 | 4364 07 | 2113 | 220¢ 1837 | 1358 | 1581 1815 77 | 3960 'Whsqm
[aMese Radiaton (Avg Daily Total) 20t 3567 2616 3i& 3396 3360 3334 267 3389 3058 2362 1991 Wisgm
Global Hortz Blernation (Avg Hosrty) 45703 49293  TATAD  J1045 45451 43413 42877 39790 | 43127 | A2257 45431 44338 ux
Darect Normal Mt ation (Avp Mowrty) 20711 | 28141 307 21637 14224 | 14735 12339 479 | 10794 13026 27275 | 3292 hux
Quy Betts Tamparature (Avg Masttdy) 7] 7 7 ) 0 27 7 7 27 b 7 27 degrees C
Dew Pomt Temperature (Avg Moathly) 21 21 rid 24 25 25 a 26 25 rad 23 21 degreesC
Retntive Hurmidiy (Avg Monthily) » n 8o 0 [ (1] 88 ] 07 [ % 7 percent
Ward Direction (Monthly Mooe) 120 140 140 160 120 150 340 160 80 2080 20 20 degrees
Wind Speod (Avy Monthily) 1 | § 1 1 1 ] 1 1 | 4 1 1 | m/s

Ground Temperatsre (Avg Moathly of 3 Depths) 20 20 20 44 28 28 29 % 29 29 2 27 degreesC

2 3.1 mynagdanmeinia U 2560 et 3amiansia

Tunnslaluswnsy ags@anunau ASHRAE Standard 55 and Current Handbook

of Fundamentals Model
® ASHRAE Standard 55 and Current Handbook of Fundamentals Model
Thermal comior is based on dry bulb temperature, clothing level (clo), metabobe activity (met), alr velocity, humidity, and mean rackant
temperature  Indoors it ks assumed that mean radiant temperalure is close 1o dry bulb temperatire. The zone in which most peoplke

are comfortable 1S calculaled using the PMV {Predicted Mean Vole) model. In residential settings people adapt clothing to match the
seasan and feel cormfortable in higher air velocities and so have wider comfort range than in bulidings with centralized HVAC

systems.
mwﬁ&z 198LL98M NI ASHRAE Standard 55 and Current Handbook of

Fundamentals Model

madentdinaritnsiu Wunsfiansananmvauis Muedivaamgiinssiuse
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vasfiagofe audTuRndivaninenia wu ldidenn Iinseiuggnianazianauigly
AISIANTIgTY MtuaEzaInauIefalivaannintundtlueimsndssuy HVAC (szuu
U5u1n1e) IneAnannsgiudmsuinaeives ASHRAE Standard 55 and Current Handbook

(%
v A

of Fundamentals Model ¢4t

LOCATION: Koh Chang Trat, . THA
CRITERIA: {Metric Units) Latitude/Longiude: 11.46° North. 102 53 East. Time Zone from Greenwich 7
Data Source: MVEC Data 501201 WMO Station Number. Elevation 2 m
Ammmﬂu mm of F -Modol: 3 Hobformu)
1. COMFORT: {using ASHRAE swmm 55) 1 nmnul. VENTILATION COOLING ZONE:
1.0 | Winter Cothing Indoors (1,0 Clomkng pantsswedter) 2.0 Teman Ctegery t0 modfy Wind Speed (3 vsuburban)
0.5 Surmmer Cothing Indoors (.5 Olo=sharts light 1op) 7_&14 Me Indoor Velocsty to Efect Indoor Comfort (m/'s)
11 Acthvity Levsd Diatime (1.1 Met=sitting, reading) ’ ):i} Max, Comfortable Velacky (per ASHRAE S1d, 55) (we)

;” Predicted Percent of People Satified (100 - PP0)

a) Comfort Lowest Winter Yemp cakiulsted by PMY modelET™ C)

43| Comfort Mighest Winter Temp calculsted by PMY model(ET* ) |

m Comfort Highest Summer Temp calculsted by PMY model(ET* C) 8. FAN-FORCED VENTRATION COOLING ZONE:

,” Meoarmum Humidity cafcudated by PMV modet! (%) 0.5 Max Mechsnical Ventilation Velockty (m/s)
2. SUN SNADING ZONE: {Defaults to Combort Low) 38| Max, Percenved Tempesature Reduction (°C)
238 M, Ory Bul Temparature when Weed for Shadng Beges (°C) (Min Vel, Max R, Max WB match Naturnl Venteation)

T 3155 M. Glebal Hortz, Radistion whes Need for Shadng Begns (Wiysgm) ¥ INTERNAL NEAT GAIN ZOKE {hghts, pecgle, squpmentk

Y
3. HIGH THERMAL MAS S ZONE: 123 Balance Point Temperature below which Heatng Is Needed (*C)

8.3 Max Outdoor Temperature Difference above Comfart High {>C) 10. PASSIVE SOLAR DIRECT GAIN LOW MASS ZONE:
57.7) M South Wy for S.36°C T .
1.7, Min. Nighttime Tsmperaturs Dffersnce alow Comdort High (°C) __157.7 M South Window Radation for S56°C Temperatwre Rese (Wh/sq.m

1.6 Thermal Time 1ag for Low Mass Buldngs (hours)
A, 1900 THERMAL MASS WITH NIGHT FLUSHING ZONSE:

16.7 Max. Ouldoor Temparature Difference above Comfon Mgh (°C)
- 157.7 M. South Window Radation for 5.56°C Tempersture Rise (Wh/sq,m
L7 Mo, Nightbme Temperature Ofference below Comfort High (9C)

120 Thermal Time Lag for iegh Mass Busidngs (hours)
5. DIRECT EVAPORATIVE COOLING ZONE: {Defined by Comfort Zooe)

v o 12. WIND PROTECTION OF OUTDOOR SPACES:
o \m, = Fiaoe. Wek Ty set Gy Meox. Combart Zuos Wik Bulb (1) 23 Yeloaty sbove wihuch Wind Protection i= Desyable (mys)

11. PASSIVE SOLAHR DIRECT GAIN HIGH MAS S ZONE:

&6 Mn. Wat Bulb ot by Min. Comfort Zona Vet Sulb {°C) 11.1 Dry Bulb Temperature Above or Selow Comfort Zone (°C)
£, TWO. STAGE EVAPORATIVE COOK ING ZONE: 13 MUMIDIICATION ZONE: (defined by and betow Comdort 2one)
0.0 % Efficiency of Indirect Stage 14, DEHUMICEFICA TXON ZONE: defnied by and above Comlort Zone)

27l 3.3 ANINITINANIZEUIBVBINMUI ASHRAE Standard 55 and Current Handbook

of Fundamentals Model

3.6.1.2 AATenan1zinauiengumginasnisudidauiouain
A29919Ing
(1) gaungil
gumpiiennafitiuiieszd loud samagiinsziusizus (Dry
Bulb) aauninsziusiziden (Wet Bulb) lngaaungniluaniizeiniAuiauisy

(Comfort Zone) Wiy 22-27°C 91nn1sUuiinA1gumgiinsziusizuin (Dry Bulb)

[
=1

NN 3 Halus paeavial 2560 ansaaguilunsmilanai
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LOCA DO W Chang e THA
oy Lottt a1 s 150 Ea T et e Sevment © | ooy
e A e G A S e Byt
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s o -
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R “Ey n
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"t @ e AN e et @ et
.- -ty e
S S Y-

A7 3.4 n3ERNINAINETR YogamaiinsEiUsiguia (Dry Bulb) s1edu (3Udhe) $1g
wiou (3Uv31) Tud 2560

a

el' aa = | a a
ANANN 3.4 ATINAINEINLR ﬂiqwaﬂqLLaﬂﬂﬂf'N‘V]@ﬂJ‘V]ﬂll@EJJIUﬁﬂTJ%ﬁ‘U']EJ 3]

21°C - 27°C luaia3a1 22.00 u. fi9 9.00 u. n31WlALAT gauniaziufeuulasgaduuinly

Y

=

396381 9.00 U 19 10.00 W. gunnTATEIEAtUTINIAT 13.00 Y. Ae 15.00 U. UaranasiIoy

9 41381 22.00 @auniiazisuiNganEaUILINATY

b e ——

=i | mamrshaanman
Huodsor HIEHEBIEEEEMEEE [H]
T WS

"l

Tow im M A by e M by e e e e ———

2 3.5 Anuansgumiivedwsiaziiou Tl 2560 Auanmziiauiy

' '
= o

NN 3.5 wanraaviiiade aaenl agi 28°C aaumiliadengn 20°C

q

'
a a a a

avgiedegegn 34°C luihsuliguisuiigamgiiasgn 37.5°C uasthoununiiusiiaumgil

Q)
3 Y U Y
° |l o ¥ Y 1 N a o a Aa a o I =1
mqq@ @g‘l/l 20°C ﬂqjﬂﬂqﬂﬁﬂqjguqﬁUqﬂmqufﬂﬂJ 21-27°C LWQUWNQNVQNW']Q@@EJT,UGUUQU

Y

a

a a v & = o 4:4' = = v
A AU UNINAU f!llﬂ']'W‘Uﬁ HUIAU LLAYTUINAU LllaLU?EJULV]EJUQWWﬂQJﬂﬁ%Lﬂi']gLLﬁ\‘i (Dry

Y
3

Bulb) AuAmuIUduinG (Relative Humidity) vesuaazifion Tul 2560 agiiulain anudu

1% '
LY U A I

wimsmvagay luanngauiy aglutig 20-75% a1nnsinuanainiunnizdne lugiand
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¥
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gaunnias ANTUFUIMSzAas wazlugiangungiinn aududuimsaaly Feduade

ABUEINS Slrganitannizinaue fsamil 3.6
| DRYBULB X RELATVE HUMIDITY LOCATON.  Woh Chang That -, THA
e e e e
Leceno | " = e 2 Ry ™ = =3
- -4 -t = - ".;:.F'_"-.- - ::".'1}'_
woe ¢ s . ""'3'1! > " "_'-‘ﬁ
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A 3.6 naUSEUWBuAUET S IamgnTEis U (Dry Bulb) fuAnuau

v W

&5 (Relative Humidity) vasusiazinou Tud 2560

1%
o v

Wiguigugumiinsziusizusia (Dry Bulb) gaungigninane (Dew Point) uag

)

anmeaune (Comfort Zone) vasusaziion 1wl 2560 danmii3.7

DRYBULE X DEW PONT LOCATION. Woh Chang Tret . ThHA
ASHRAE Standerd 552004 usng Pay LML OAgAAe T T T TOE 00 L Taewe Tate Ve Cramtwies ¢
N uta Scurce _mmn- TOTIET w0 Saton rentet Sevation § n
| teeeno | “ = &
| » t =
' - -t "__ -
| bt i o e "
|| tovna . ‘_*-ﬁ,m:ﬁ’ =
[ | | |
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= i ! l -
RO ¥ I
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» » -
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‘Nmn—-& '~ | “ 1 1 »
|| O ause i v usan M v emwen ™
| $iinbe -

i 3.7 AsnliUTeuiieugamiinszilsizuia (Dry Bulb) gaumgianiafne (Dew Point)

wazan1Izau1e (Comfort Zone) vadusaziaau 1l 2560
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LOCATION: Woh Chang Trat, . THA
GROUND (MONTILY Lamsadeloogriude |1 40" Moo (00 53 e Tre Tone tram Greemec 7
Daks Bam e WEC 0N BTTI0Y D S M Bhevatn 2
LEGEND
- " T —
—
“
=
o
s A

— i : e ‘\‘ - l
> | o |
S e e 1]

|
--l‘hbiﬂ--nbw-lﬁ

I

| ToweaTins nase
| O enans
| ®Eele

1
a

2mi 3.8 nsmluansgaungiitudu (°0) Tuudagseiuaudn vesudazinou Tud 2560

NANT 3.8 UaRaI1 guniNuAuiiAlafewiniy 28 °C WuduiawEn 0.5

a0 a

URRYYUNYTNUAUBETENING 26.5°C - 31°C HuUAUNAINEN 2.0 LunT HALad

LIRS 4

gauiifiuAuegsEning 27°C - 30°C WUAUNAIIUEN 4.0 Luns dARfguuINuAue

e

JEWIN 27.5°C - 29°C
(2) msueissdnnudou
nswigadanudeudiiuniasest Tiun $98smuuiiusIu (Global Horizontal
Radiation) ABWATINYBISIANTILALSIANTENY S9@ATS (Direct Normal) wagssd
N8 (Diffuse Solar Radiation) NSLEAINE LWIBUEUAINISWHSIEAINSOU
Tnmsa(Direct Normal) $3dusislan (Global Horizontal) uaznasauwesiuiia (Total

Surface) Tuusazidou a9t 2560 fsadl

LOCATION: Moh Chang Tt -, THa
ADRATION NRANGE Lattucelongtude |1 407 Morh, Y12 5 Canl Tems 0w frore Gresrwich '
Dot Bousse AVEC DN BETI0T SO DA MA0E! Bheaten 2 &

LEGEND

HOURLY AVERAGES
| DAYLIT HOURS ChLY
PECONMD 1 - —
mram s o
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O LW

oL
| ey " —
| = oo el ~. el
| o s ey
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THEOR N -
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e b EE1 01 i
| | . | [ ?
| I = R e
| ay ey T

29 3.9 ASINLERINAAIRATTIHTILUS VBINNSTLHSTIAAINLSDUININAII1TNE VBIU 2560

i
:
NS RENE NN
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| LOCATION: Koh Chang Trat -, THA
| RADIATION RANGE Latbagutongruge: 71 407 Haly 100 43" Exst Tews Zooe from Greerwich 7
! Tats Boutee W DD STTI0) VRO SR Mt BRvaten 2 i

LEGEND

DALY TOTALS
Lstilorasead i)
AT
-
TECOMD Low

LAt
53 oect v

E. T

200, % Cromod St = |
120% = grow U !

o e e Me A N e M Ay S W W e
10 et ny ey el

E10Te Se A
e sanatlandon )

Tied Sortorn Buturms mt
U TR aagoane Ko .
[varneat » W)
O Gamnog dogrems ..

-

mm———_—__JIRENEN

799 3.10 NS NLAANAANLRAETI8 T VBINITHNSIFAINLSBUIINAI9D17INE U89l 2560

NNNSUHTIEvRIRN0TING vhlviAntisveuasadnenuand ey Asgun Tag
ALRRYYBIUENETINY Direct Normal 11U 20,000 Lux Uag Global Horizontal iy
46,000 Lux

LOCATION: ¥oh Crang Trat, -, THA
| ALUMINATION RANGE Lattaendangnude: |10 Asen WU AT La D 2aee Sam Goswrweh 7
| Date Source: WEC Cute BE001 WD Siahor: st Chreade 3

LEGEND

HOUSRLY ILLUMNBATION
PAVLITHCURS OALY

rces
3 tewcy womean
N CLOMAL ORI
L

I 2

29 3.11 A5 wansAadswasadndluLAaziiou 99 2560
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LOCATON: MKah Crang Trat, . THA
SKY COVER RANGE LINteEatongtece: 118" wum 161 10 Eaut N 2ane hom Sreeweh 7
Dar3 Sawrce MEC Cwne 204264 WA Staton ather, Blovatioe 2e

LEGEND

Wl Comst Lo 0 |
e — - SIEERI S S IR
AN Halln | |

- | | N
wasns vom Ll | B 11
FECORND L O
O v
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M e e A My Ae M A e So v e -y

29 3.12 nsmluansnisunaguuatuauunasii (%) luwsazipieu veel 2017
MnNTNLEnINsUnAguvasiauwiaadin lul 2560 dAadenmsiinmaun

PANULYIBAT 68 Wasiwu TnadensAuausinusidnnaefindignasiounsegadul’

Y Y

I U

Aeunvzanfsilan saumsUSinasdnniuiilanignasvieundursenadulineuasndug
21017 lagAn1sUnAguuBdLel (%) AsuanimUssanalSinausinaquitduiusivanvae

vadugUneay fell (aandudaaSunisaewinermansuasinalulad (aam.), 2561)

AN5199 3.1

anwalsYeNIAUATYIalUNAGY

waUnAgy AsEInuUSINLIUNARY
Laifiie viosihlifimaunagunseldainsasesituue
Lot
viosvanla (Clear) 10% &unawiuiug wiunaguiiaafiily
dnsdulondt 1/10 (10%)
wealunguieuuensiogataau 10-25% waunmquvisainlugnsndiusening
(Isolated) 1/10 (10%) wag 1/4 (25%)
LNy 86I (Scattered) 25-50% waUneauviesilugnsndiusening

1/4 (25%) waz 1/2 (50%)

LuiAnuen (Broken) 50-90% waiUnaguviesiinludnsadiusening

1/2 (50%) wag 9/10 (90%)

Ref. code: 25605916030314DA0O



ANS199 3.1

anvazveuNKAUAIYSNIAUUNAGY (78)
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waUnAgu

AUsEInaUSINMIUNAGY

L2131n ASURY (Overcast)

90%.ugUnAauTipailudnsdLNINNT
9/10 (90%)

ﬁaaﬂ’lgﬂUﬂﬁ'ﬁ (Obscured)

Talaunsauaadiuwale e 1/4 veq

v v ! =3 Yo
viesthgnuats ldansnsauiuladaau

[ v a (1

(3) AnuduRusvaIUNIUNTURTIEABTINd

a v [y v

ANUFNTUSYRY gumnaioInIe wUSHUATIAY SedINAeTing

Tuideudislen$sdanesenfinduinidu eudiuiay gamaiis

3.13

MONTHLY DIURMAL AVERAGE S

ASHRAS Wtandard £5 3004 using PWY

Y

]

g1 yilieniaTou AsnIng

LOCATION Koh Chang Trat, -, THA
Latmudatongtace: |1 A0 Mt 102 53 Cen Taesw 2ocw frem Greareich 7
Tohe T BT O 001307 M0 I st EM s ahen 2w

LEGEND

HOLAWY AVERAGES
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i
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L o
it wosaan
e

N 3.13 ﬂi'ﬁ/\lLLammmé’uﬁuéﬂmqmuqﬁmmmﬁu%’a?imamﬁmé VYBIUFRLFIOY

Tu® 2560

3.6.1.3 ATITINITHEANLIIINA9DTINE

LEI131NA9IMRIIAULANAAUYAYINANIA M1UN15LATS

29902981908 11194 N5 Sun Shading Chart UAazIaT WAagADU AANULANAISAY A9

AW 3.14 uay 3.15
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3.6.1.4 AFITURENTITUIFUIYAINNANTILLASAINULITIAN

(1) AAAS9aY

LOCATION: Mah Chang Trat, . THA

WIND VELOOTY RANGE Lattaselongtede: |1 40" loen 100 21 Cam Tiwe 2oee Srom Greerwce T
Gab Masive W MOTRNT AN B e ISeestee iy
LEQEND
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(2) urugiiax
wruniiay Anadelul 2560 uansuansdl

LEGEND

TEMPERATURE {Deg. C)
B <0

Wo-20

O20 - 24

W24 - 38

B =38

RELATIVE HUMIDITY (%)
O <30

O 30-70

B =70

o 1A a ! a dy v v 6
NN 3.17 LLﬁﬂﬂﬂ’WﬁIULLNUQNaM UanAaunaL BAYAAMUYUAUNND

LN (]

N 3.18 unupiiaudevedfounnsAudufeusuaL U 2560
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3.6.1.5 "3Lﬂsqzﬁamwmamammmugﬁ PSYCHROMETRIC
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DESIGN STRATEGIES: JANUARY through DECEMEER.
1.2% 1 Comfort{102 hrs)
30.5% 2 Sun Shading of Windows({267 1 hrs)
3 High Thermal Mass{0 hrs)
4 High Thermal Mass Night Flushed{0 hrs)
5 Direct Evaporative Cooling(0 hrs)
0.8% 6 Two-Stage Fvaporative Cooling(72 hrs)
7 Natural Ventilation Cooling{0 hrs)
54% 8 Fan-Forced VYentilation Cooling{471 hrs)
@ Internal Heat Gain{0 hrs)
10 Passive Solar Direct Gain Low Mass(0 hrs)
11 Passive Solar Direct Gain High Massi{0 hrs)
12 Wind Protection of Outdoor Spaces(0 hrs)
13 Humidification Onh{0 hrs)
2.8% 14 Dehumidification OnhA246 hrs)
91.9% 15 Cooling, add Dehurnidfication if needed{8049 hrs)
16 Heating, add Humidification if needed(0 hrs)

100.0% Comfortable Hours using Selected Strategies

{8760 out of 8760 hrs) 13
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3.6.2.1 waninaudiusziiiua1A1sleavadansgatasna (LEED:
Leadership in Energy and Environmental Design)
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nausinsUssdiu wlald 8 e il 1) Location and Transportation 2) Sustainable Site
3) Water Efficiency 4) Energy and Atmosphere 5) Materials and Resources 6) Indoor
Environment Quality 7) Innovation 8) Regional Priority (U.S. Green Building Council,
2018)
3.6.2.2 naudin1susafiuanudsBunimdsnunaziwiadoslne (Tha
s Rating of Energy and Environmental Sustainable: TREES)
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n13nea31 (Materials and Resources) 6) AaAINYBIEN1ITLIAOUN181WEIATS (Indoor
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wInT 2 daUsIauazgidviend (Site and Landscape: SL) (47: §33¢) (s18)
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wInT 2 daUsIauazgidviend (Site and Landscape: SL) (47: §33¢) (s18)
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