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Development of Irrigation from Split-type Air Conditioner Wastewater
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Abstract

The objective of this research was to develop Irrigation system by using wastewater from
split-type air conditioning system. In other words, the wastewater from the air conditioning system
can be used for watering plants in order to sustainably manage wastes, water retention, and
greening the building. The wastewater from the air conditioning system was studied in order to
develop the sub irrigation system for the plants, promote resource circulation, and develop
innovations for the buildings.

Initially, three types of plants growth were compared between using wastewater from the

split-type air conditioning system and ordinary tap water. It was found that the growth of the
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three types of plants were similar. That means, both types of water are substitutable. By measuring,
pH value of the water is 7.2, which is appropriate for growing plants. The temperature of nearby
outcome water is 23 - 25 °c. By storing the wastewater from each air conditioning unit, it was
found that average 18,032 ml. of the wastewater could be stored per day. This amount of the
wastewater could be used for watering Coleus (Solenostemon scutellarioides (L.)), which required
about 583 ml. of water per day. Thus, 30 Coleus could be watered per day. By initially designing
and installing the system, it was found that the plants could be watered with the sub irrigation
system. With the system, the plants could grow without requiring energy for watering the plants.
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Abstract

Bamboo recently has become the structural material of choices in structural engineering
design. However, knowledge about bamboo structures is still limited. The design of bamboo
structure doesn’t have variety. Moreover, the trend to use bamboo structure is only with regular
span. The idea to push bamboo structure towards long span is not much explored. Therefore,

this research will be an experimental research to seek new dimension of bamboo by exploring
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truss frames. The key component is connection. Five potential connections are rented to find
structural capability. The performance of the connectors will be tested by using ASTM D198
Standard Methods of Static Test of Timber in Structural Size. The test result of compression of
the five connectors appears to be as follow: cone connector without bolt is the best and tension:
pipe connector fill epoxy is the best. With this finding, it is hoped that this research can be a
pilot knowledge and able to be applied to other connections in bamboo structure in the future.
It may not necessarily applicable to only bamboo truss frames, but other forms as well. This
research will provide surely as the database for future development of Bamboo structure to gain

and promote more innovative and advanced future uses.

AdATY (Keywords): Lasaaisldli (Bamboo Structure), 1Asiin (Trusses Structure), dame
(Connection), ANNNETINNTOIUNNTTUWLTS (Performance of Strength), 83§11 ASTM (ASTM

Standard)
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Abstract

Currently designed to bring daylight into the office building is very widespread. Criterion
in the evaluation of daylighting standards for green building currently still using a static daylight
simulation. Which is a simulation of daylight under an overcast sky. Using daylight factor is
measured based on the evaluation of daylight. As a result, the use of daylight, as well as the
quality of light that there was limited. In this study, we conducted a study on the simulation of
daylight in buildings by means of dynamic daylight simulation with Daysim2.1 through modeling
with Ecotect initially determine the form of laboratory standards office building in Bangkok. The
ratio of the width and depth of 19.80 meters, the building edge to the core of the building is at
12.20 meters by open channel case study by one side to compare the opening on a different
direction. The results obtained suggest that the application of the role of daylight in the evaluation
of daylight, the amount of work that has lower light conditions in actual use in all areas of the
opening of the facade. And in their use of the Daylight Autonomy with the Useful Daylight Illumi-
nance is measured on the dynamics daylight simulation of the area that receives daylight that
can be evaluated in terms of the amount of space available daylight as well as quality. The results
can be applied to analyze the heat generated from the introduction of daylight into office building,
including used to modify the model to evaluate daylighting according to the current green build-

ing evaluation criteria to enhance the use of daylight in the building to continue.

ANEIATY (Keywords): LAISITNENA (Daylighting), N139ABILANSITHTIIRAILIBNITONAIR
(Static Daylight Simulaton), NIANABILEIEITHTINRAEIBNITNATF (Dynamic Daylight Simulation),
A1ANTETINL (Office Building)
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Abstract

Although, The Ministry of Energy emphasizes energy conservation by publishing the 20-
Year Energy Efficiency Development Plan (EEDP) which targets to reduce energy intensity by
25%, there is no particular energy conservation promotion act for buildings. Notably, due to

limited fund, government office buildings are entirely constructed under the same pattern that
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does not help diminishing the overuse of energy since it is designed before The Energy Conser-
vation Promotion Act B.E. 2535. This research is therefore aimed at proposing a government
office buildings’ design that will play an important role in reducing energy consumption. Studies
and articles involving design for energy saving buildings and typical government office buildings
basis are collected as references and prototypical building model respectively. The imitation of
the prototypical building is done via eQUEST 3.65 in order to compare emitted energy from
various utility space, building orientation, building ratio, number of window direction, and window-
to-wall ratio. Different building ratio and window-to-wall ratio will significantly participate in reducing
energy intensity granted that the area is small (300 sg.m). However if the area is large (12,000
sg.m), the effect is slight. Adjustment of building orientation will greatly influence saving energy if

there are two window directions. Nevertheless, it does not affect four-window-directions buildings.

AEATY (Keywords): 81A15411N91U1845F (Government Office Building), Nssendanasay
(Energy Conservation), N388nuwLLa1A1T Buiding Design), 11anunldiaaanaliuaians (Building

Area)
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Type Data
Building Type Office, Two Story
Floor to Floor 10 ft. 3 m.)
Floor to Ceiling 8.5 ft. (2.6 m.)

Roof Type Concrete Slap

Glass Type Single Clear 6 mm.

HVAC System Split Type
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Abstract

Global Warming and energy shortage are major issues of human beings lately and renew-
able energy is one of the solutions to solve the problems. The Government of Thailand uses a
policy, FiT (Feed in Tariff), to promote renewable energy usage in the residential, commercial and
industrial. Moreover, reducing energy consumption is another way to reduce the problem and
the factors that affect energy use in buildings is the proportion and orientation of the building.
This research study on how to adapt the use of solar cells in 7-stories office building with 4,200
9,800 and 17,500 square meters, the proportion of the building was 1:1 1:1.3 1:1.7 and 1:2 and
the orientation of 0° 45° 90° and 315° angle to the East. We use eQUEST 3.65, a simulation
program, to determine the energy usage in each case we mentioned earlier were studied about
the orientation of solar cells on the rooftop in five different directions (east, southeast, south,
southwest and west) to find the office building with maximum energy efficiency. As a result, we
have found that highest energy efficiency office building is the one with 9,800 square meters with
1:1.7 ratio and 315° to the East. The lowest energy efficiency building is 4,200 square meters
with 1:1.7 ratio and 45° to the East because the more space to install solar panels, the better
ratio of energy use. The results of the research data can be used to guide the design of office

buildings for energy efficiency in design to suit most conditions.

ARy (Keywords): M1AMN9N1797195299981A17 (Building Orientation), #Adaua1A1s (Building
Proportion), [aakaaa17ing (Solar PV), N391889HaN1T NAwY (Energy Simulation)

1. uni

aninanAluilagiudiuualinyes
fUNNRNLFUANgaY Wasaniymniazlan
[ | ¥ a v o = 1%
FaU RINALALNANITIENAIINULNENITU T

A & 1%
ANIALNNIY Tatlanizlssinalulaniau
athatlszmalne dalsunalneAlaEunulans
AUATNNAIUNALNY Datilunilalunug
N9aRLTHNINNTUafsfNmEauNIZAn FANNY
= P v a v v
dHuaausulilssmalnaduinagidunia
129n717 udIANATUAUAN (Low Carbon
Society) luilaqriutlszimalvedasasiananis
YwasIuananalssnauan Insludl
2554 WU N9588aT 60 UBIANNABINT

waiugusnanmaien Tnefidndaums
vhdhiihugeieiasar 80 veafiuinimsld
vnsuransanneludszina uazdaiiuualiy
@x@ﬁuﬁmwmﬂﬂmmmLﬁmﬂ?mmmmam
fnsaenludsenaldviuiuanusaanisld
94U NIWAUINANIUNARNUAZTIUAANTT
Famuaznmsthidihiudemauasnanuy
aiin Sedlunidudemaniivanadianad
aza TN M lun AR A AUt
F9INTNRIABENNN ULATBIRANNITOWAUN LA
Hundanunanlumsnanwinawiudszna
e lAlUaUNIAR (LNURRIUINAIUN ALY
WAZNANUNTILADN, 2555)



98

NIANENFAFILAIANTEN NN ULALAANINTHARITAALAIDN RS

Walseansnmnisidnasansluanans
REOIodg ANUIALAT UAT TA. 8INT ATqEINTTOL

mﬂamuma‘tﬁmmﬁﬁﬁuﬁuﬁtﬁmqq
TuatnasanElilszmdlnadesinmmnas
unaumuAslinaunuhiu fannafsd
unrnnsazulounafsiuayuliinagld
WRLMALMUANTuathasaliias Taaamne
WAIUNALNUR a8 arARbaa nANely
Useind Uszneumag NANIULAIRARAE
WANLAN WAILN Fa30a FNTTamm 28 LAz
deiwaaianw Laellull w.a. 2555 wudn nns
TENEINUNAUNUTIAY 7,292 WU ELin
VnsuA WiaEuannt] w.a. 2554 Yetaz 14.3
(NFHARL WA UV AL ULAZ BTN HNATY,
2556)

AMNUNUNITNANIUNALNULAZWANIU
MALABN W.A. 2555-2564 tanuualinanadnis
MW E UM AR YAN 7,413 Wisu
Fauwintnsiuan 1wt w.a. 2555 1w 25,000
Wusm s Ry Tl wa. 2564 vide
ALy 25% 10905l nATINUIITIOVaR Az
ulgdnulaunedieianianiasaniiaann
mm@ﬂsﬁuummﬁm*qﬁ‘@u@f;mmmﬁﬂmm
Whrang laenisdnnasanunaunuunlaly
anAsuananlsglaminunisannislass
faFeunszan uaznsussgavanauLKNuNIg
WANIUNARNULAZ AN UNIUABNUAD K
Usznaunisdeanaunsainsannislssiiy
anansienld iielinyaruaznndnsaily
AueIAng

a a aa 2
2. ﬂQHQLLQSLLuQﬂQ’mﬂﬂWLﬂEI"J‘II'aQ

2.1 MTAENAINNTAUEIUNTALRIAT
ANNTAUATNITNONLNNIUNT AL

anAnsldaniin wils waeAn uaznszand

UnAguAneIAs InENANIUANTBUATHNNTD

fNENINwaTeanaINeNANTLALAY 191N
ANNTDU NNIWIANNTBU LAZNNTUHIIEAINN
Fou dusleanaaugninemdngsneianag
WliAnNNs29v AL fiuL i anAnT1L
lnadsz@nsnimaeanseuetans uilaqs
MaueNTidIRasansznIvinAELfiy 1ie
A1ANTANITYINANLEY NTAURIANTALTH
Usgansnmlumsaapaaiauiazidnganans
wazilaaiunnsilnaresenndliliunniige

2.2 uuaAAnNITRaNKULIREN1s s U
WAIITY

22.1 Fuazanimuangen navinliann
wandaxlagsaumMeenanAIsianmniinag
s waRemALNG uazasnansENLIAR
NANNTEULRITIEA B ARTAINAeTY
AnayniaNnInann1szn1IInANELEULANL
faenaslalaasautlsfiaasianson Toun A
NI AN MNHLTEINA Uazan w)NeInA
2.2.2 fagms Fawlsfiiaatesiusiaenans
Huiladafininasdanisldnasnulueansiu
BENIN LNTIZANNTBUANNTIRA9BTIRE
azudsiuldmnfanisesnseening lnad
FulsfiRenTesiunsaanuuUFIes fail

1) IANIINITINNFIBIANT

2) 7Un39@1A3

3) puviustails
2.2.3 JAANTEUBIAIT NITENNTVINAINNLEY
10I9NANTHNEIULNINANUT IR N Y
Anuiannsauermadaneluanas ns
amFnnannsfeudiiiunseuanaisaadlu
Anuilsiladefiazdaaaanisldnasnuadls Tna
Fannsauermsinliutvasnidy 2 lssomn
Ae JanLLad wardanllsauas



IAsansdseaudannig Uszantl 2558

The 6" Built Environment Research Associates Conference 2015 (BERAC 6)

2.3 ¢1udsEingI9a9
fHeasangnsedimasayinlianans s
frufidudanuii@ansendindiiluwoaiunu
NNNd7UNalAY @aRalirNTaudngan
anasldnnviliAansznsihanfuiigs
Fau nsaanuLLensgns R IvaLNA g
FUUIMIEUTUNNTIAANANTIZNLANTIAAINN
Xau lnailadaau | ARnarunisldnasly
B1ANIRAD AAAIY LAZTiANIINITINED )
aunsagaslianansfinuiiinduidnisld
wasnuiuansnanwlUly uddsiifaaty
AndauuaziAniangeinens lng a3gns
faen (2556), tigni FuA@uns (2553) uay
nMYNE sandana (2556) lAvinnisanaed
pnssansiawlsSesdndiuenassasdngau
Funnaneiy Iasluanuddanaauiuinng
AMRUATIANIINITINFAIBIANTEINTUNT
aasTnTauiuAe 0 89N (AINAZ), 45
89A7, 90 BIAN (TINNATIY) LAY 315 B9AT
Fosdadauetasfiuansneiy lageusiod
nadniTaanndeiuludedadouainns lag
dndauaransiinisldndanudaniigad
Andauegszndng 1:1.3 T 1:1.7 waldanunsn
apdduilaFasiianianisansinuesennsly
[Hisanauadeianudaudaiu taznudas
anulunyaaiuniranlinasnuluenans au
SeemuiianieandoulsGesdadiu uaziamng
NN9919A981ANTHANANNTIAENT DN LILAN
fowsFesunnresanasdnan iiedne
anslasunlasiieanmsfiaunauansidldl
LR AN MILAN AT NE NN TONTHAANG 19N
TueNANIRIENNIARRITAG LN AR

3. 3819948
3.1 n19a1aadnans ldwasiuluainis
nsnnaesiiiunisarananannsld
NaWULeI1ANT AR lUTUNINARN NIRRT
eQuest 3.65 Las1anIn1Tldnanue
81PN TN UT IR IULAT R AININ191957
arAnsuansnaiy lasnisairslumadnans
871A9 3 UM AD 4,200 9,800 WaT 17,500
AN9ILNAT NARAEIUBITIaNANTYINTL 11,
1:1.3, 1:1.7 uay 1:2 InadfANI9N1391967
B1ANIVANNA 4 A9 A Tid 0° (PNRZI),
45°, 90° (W N9MzIY) WAy 315° TanstiAnen

N\

315°

YNUNA 42 NT0N

45° 90°

0°

gt 1 fiananisansdeenmsdmiunismaaes
3.2 RANUULINITAAAITARUAIBNTAE

TunsnpaasiiazAun Sl
AuARlFAINNNIRARUTAS LA TIRTLIUALT
WEIANaINIdiAnENTa 42 nadh Inarviuaiia
MedadaTadLaIanindiiiu 5 fin Gl e
pzAuaen NARsIuaenedls NAlR NARsu
anidedls wasTirmyiunn ienannumad
LsenRndnanaslalundazianna lnarvun
Iimaanaseindvinygs 15° FURUIL uaz
TRRLAIDNTIRTUARZ LN AAAINTY 3 LHRT
ialdlfAannsian mﬂﬁuﬁﬁ@;ﬂ@ﬂ?mm
IARLAIANARERA AR LN AU LS
T Tinanldlundazsuundaannis



100

NIANENFAFILAIANTEN NN ULALAANINTHARITAALAIDN RS

Walseansnmnisidnasansluanans
REOIodg ANUIALAT UAT TA. 8INT ATqEINTTOL

_ (6) - (365) - Amoda " Nsys - ESRpy

PVE =
1000

Inedi

(6)-(365) - frusudnluaedeiadaua
afngnannszua Al
19

PVE - wisrulWihiedanedlinan
IAlpemaalasanine (KWh)

Apod = NuTlaaN AR IUNTAG
LEeNTInERARAT (sq.m.)

Nsys = Usg@nsnInganTesTELL

ESRp,y - ﬁﬁqﬁmﬁmﬁﬁgm%mum

PANNNATINUNTH ABIGULH

IARLERNTRE (W/m)

AN5199 1 ANFIAANBITARENANNTIENULNITAR

LaIBNFRENVINYN 15 BIANALTZUILINY

p
ArnensRafamadiasanding

=
EEGEN

. . . . .
15 gepn | PEW | mzdu | mzdueen | mrduan it
aedls

gy
aan An JGEN L

ANTIR 433.61 431.51 440 438.90 | 441.62

AN
anfingd
(ESRPV)

AuN: Us2nANIZNIWNANNY WA, 2552

3.3 wFgumnaunislawasaruluainig

hdayaildannmsiinmzisoulsFes
PUNABIANT FAEIL NANNNITINAILBIBIANT
Lz s Ansamasuasen indluiianng
AN (MARZIUREN NARZIUeanQadls A
18 fanziunniasdld Aanzsunn) auile
Al e sndFeuiisudiunoinig
Tinaanu waz Bl Wi Tnaals (Whiyear)
iavndnermsusazgLuuulssananamnms
Tiwaaauvinlng

4. HANT5IAE

4.1 aan151aadnI5 1 IwauluaIA1s
Ann1ga1aaansdwasanuln il
p1A3snellsunsa eQuest 3.65 wWudn nedl
BIANTANUNIIUIUIA 4,200 AITINNAT 31
wuufifnnsldndsanulninluanasdenfigs
Ao 81ANINRERIIEI 111 UAYANFRENAS
Vinya 0° nuiiAnzduean (Aumnedy) suuuy
Afinnsldnasnulniinluanamsuindigaie
BNANTNRARTNEIU 1:1.7 UATINFIDIANTY
NN 45° NuUfiARzduean NTtianATTEITINIY
IUA 9,800 ANTINNAT JULLLARNNT1E
wisulwiluanasdeniign Aa 01asiidl
RTIAU 1:1.7 UAZINAIRIANTYINNN 315°
ALNARZAUREN (ANNAZIL) gﬂLLuuﬁﬁmﬂ%
wisulwiluanasannige e 01asiidl
RTIAU 1:2 UAZINFIBNANTYINYN 45° AL
NAnzduaan NT0BIANTAIUNIIUTUIA
17,500 s Uuunifinigldwdaan
T luersdionfign An a1msfifdnsdon
1:1.3 UAZINFAIBNANTYINNN 315° NUTIARTIU
28N (ATNAZIN) gﬂl,muﬁﬁmﬂ%’wﬁqmuMWﬁ
Tuenmsanniign e e1AsRRdRmaIL 1:2
LAZINFAIBIANTYINYN 0° AUARETUEEN

675,000
670,000 +

665,000

——11

=113
w1117

KWh/yr
g
g

E55.000 ——1:7
650,000
BA5,000

[ 2 45" 50* 315

g% 2 uWhsufsunsldnasnuluenasdinegu
TR 4,200 ANTNIHAT



IAsansdseaudannig Uszantl 2558

The 6" Built Environment Research Associates Conference 2015 (BERAC 6)

1,450,000

1,440,000

1,430,000

—=1:1

--=1:13
- 11T

1,420,000 -+

kWhyr

1,410,000 -+

———]:2

Laoo,000 ¢

1,390,000 + T T
o a5t 90 315

sU% 3 WFsuifisunisldndenuluenmedinegu
211 9,800 ANTNLNAT

2,450,000
2,440,000
2,430,000 |
2,420,000 —-—1:1
--1:13
=ar=1:1.T

2,410,000 -+

kWhyr

2,400,000 -+
2,350,000 -+
2,380,000 -+
2,370,000 -+

]2

o 45" 900 s

5U% 4 WFsufisunisldnaanuluenasdinay
A 17,500 AITIUNAT

4.2 pan1saraavtsuralWwnuanlaain

I IARUAIDIRE

[% ) P
NNdayarF@ANaTIRENANNITNY
WHITAALAIRNTRE (AN3197 1) aziiuladnnns
o s a a o a
MmaaLasannslin1eiels azvinlilasu
o a a [P | o
F9@nasenfindliangn uskansaeLFann
a & a =

nsuanlninanEasuasaninglunsalang
WL LNNTORANINNNTAARITARLAIBI AL
A o @ a o P v o &
Annnzannauuiarziuaanasdls 19l
@ 'S A oa
Wunanna N T s s ARaIaN RS N&INITD
a n’: 1 = 1 o
AARILALULAALNTUNANNLANAGNY 1ag
ANANTNRAFANITINGAIBIAT 0° LUNIZANAL

a 2 & A & a v aa
NNTRAARITAALAIDNNATNITALS aVANTNN
AFANTTINNAIDIANT 45° LUNIZANNLNITRARS
IAALAIRNNRSNAAR T UaanRelF anANT
PRNANITINGFIBIANT 90° HNNZANALNTAA

< '3

FATARLA AN NRENNNARLTUADN LATAIANT
PRNANITANNAIDIANT 315° LANITANALNNT
AARUTAALAIBN AR NN ARZTUANLDEISLE

A151997 2 FaedalFunal Wi inanldannnisnaaaduaseRngluiAmIamng

101

ANEULNTAAFIUAHN sUuuLenAns AAN9NIIRAR YFanousas Wanaulnihianls
IARLAIBTIAE ARLAIR RS | WAIRIARET (WH9) (KWh/year)
—_— 4,200 ANTIULANRAT

' &ndon: 1:2 7 783 137,446
AANNe:  0°
4,200 ANTIUNRAT
dngdau: 1:2 pzAuaaniaedls 746 130,470
AANIe:  0°
4,200 AN9NULNAT
anaau: 1:2 ¥ 746 130,951
NAN: 45°
4,200 ANTIULNRAT
angau: 1:2 riuaaniaedls 783 136,942
AN 45°




102

NIANENFAFILAIANTEN NN ULALAANINTHARITAALAIDN RS

Walseansnmnisidnasansluanans
REOIodg ANUIALAT UAT TA. 8INT ATqEINTTOL

a o
5. AAITRLaraslna

AINNNSITENUIN B1ANTENTNNUTS
UseAnsnnnsldnaenugegn Ae 81pg
IUNA 9,800 ANTNLNAT TRAAAILUBNANT 1:1.7
WATINIAIBIANTYINYN 315° AULUIUNUTA
Avdunan uarenAsaEnnuTiTlssEnanm
nsldwdanunign Aa anasauna 4,200
ANILNAT TSEREIUBNANT 1:1.7 LAzNIsa
BIANTYINNN 45° AUUUILNUTIARTIUBEN
[ieannaunnenansARNTurAlR TS i
AuiPasamasuaanindianniy danale
dngrunsuantiinseSanansldlninues
mmﬂﬁ'mgﬁu

anNnsAnEFaLle esauineAns
wWudn WeenmsRaumasutladlyvinly
FodaunslinwasanudlaeuuadlUgaenguiu
paaziiulAanNan1INAand N7 WA
29IBNIANTIUNA 4,800 FNFLNAT THEAFIL
BIANTYINAL 1:1.7 WAZINFIBIANTVINYN 45°
fugiuunenamsisanisldndanugegaiiia
LﬁﬂuﬁummigﬂLmuﬁuﬁﬁmmmmmﬂmﬁu
uliiaenAs s Aidndauananauay
N1999AAN NAUANTlENAYIUTaeNIN
anmrplunuauiifaunneransini
81ANTTUIA 9,800 ANININAT TIAAARIU
BIANTWINAL 1:1.7 20969@1ANTYINNN 45°
finsldnadseudesndneinnsiiddndau
BIANTYINAL 1:2 319A98NANTYINYN 45°

anmssnaee Bl inaalaann
IAARAIBNTARE WU ITUIBLHITAR LSS
afadananuSanl Wi inaslaxunngn
FANIINIRAFILNILTARUEIBN TR0
Ransnnuuen s RNy

st TunAteFmaaedivh
Fuiaiuuuanidlunisaanuuuenans
sinauiiaanisldndsnuluenans uazsiiis
U3V B INNNIHARNE SN LA NI RAR L TAG
uasedinduundsan inelfluuuamnaivlilg
anAnsnasgvisLugu Inadafiiladudu
Adanasiansldndanilueasiladligni
snfusauslunuddeiud iy nstnae
81ANT19LALN TUNTIBANT TEANTBLBNATT
gfaszuuliuenia (usu

518N152149D4

NINRNWINATN UV AL UUAZ BTN HNATI,
(2555). UWHUABNUINANIBNAUNLUASNAT
UNNLABN 25% 11 10 T] (W.A.2555-2564).
Audwileduil 22 woAAnnou 2557, an
http://dede.go.th

NINWRWINAIN UV AL UUAZ BTN HNATI,
(2556). N17TATEAINAINIWI WA 98
Inhanaasuaseniing. Fudwiiadud
22 WOAANEU 2557, AN http://www.2e-
building.com/article.php?cat=bec&id=107

nFNA FuAnBund. (2553). GnEnwaTeNdAaI
uasiAn eI INas a7 19 WA NI
lueraz. meniinusannilnanssnaans-
NALTOUTIR, QUIAINTININENGE, ATAY
aonilnenssurnans, s manninanssx.

DUNAE QIAONGANa. (2556). 4WINNNIT
wAntls=anEnInaunislgware ua ey
BIANTAVUNNIUTITNITVUIA Y WLA
AdENsUfuLldanilaeneims. vsans
M3aALsLIaaTINg (BERAC 4) Atue-



IAsansdseaudannig Uszantl 2558

103
The 6" Built Environment Research Associates Conference 2015 (BERAC 6)

a0 TRENITNANERT LAZ NN AL B4
NPNAINENALFTTNANGRS.

83INS NALN. (2556). BNENATEIFLNTNBIAIT
UALTIANINEABNITENITNIANLEUT DI
81PN NIEANENAINIAY DU, INENTINUS
ADNUAUNTINANARTNUNTUINR, ALY
anilReNITNANART, NNINENALIYIBLLAL.



NNSANEILEIALAULNAVNIUILDN EWAUDIANNTU
RadANsITIUzLaRIs AR IR
Numerical Prediction of the Effect of Humidity
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Abstract

This Numerically study investigated the Effect of Humidity on the Performance of Solar
Chimney. The Numerical models simulate heat transfer and fluid flow of dry air and moist air with
relative of 30%-80% in the Solar Chimney. The Computational results of air velocity and tem-
perature distribution in the Solar Chimney with dry air were compared to the Solar Chimney with
moist air, under the Chimneys wall temperature of C. The results show the dry-air model gives
higher average air velocity than that of the moist-air model by 15.6% and 26.2% at the outlet
and inlet, respectively. According to the results, high humidity air significantly effect the ventilation

performance of a Solar Chimney in the hot and humid environment

ARNATY (Keywords): wWilansauil (Trombe Wall), wilslaasis@naeafing (Solar Chimney),
LINaeeRAa (Buoyancy Force), NNIWIANNT DULLILBATY (Free Convection)
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Abstract

Bamboo is one of the famous constructing and decorating plants in Thailand and oriental
countries for a long time. The using of bamboo for construction and decoration is still difference
among the various countries and culture. Nowadays, bamboo received more and more attention
from designer around the world due to the short life cycle and fast growing rate in comparing
with other constructing plants such as Teak, Oak and etc. Therefore, the using of bamboo is
exhibited the less effect on environmental problems. The more concerning on global warming
and greenhouse effect leading to the more utilizing of bamboo. Recently, bamboo is not only a

decoration material but also applying as material for construction structure.

ﬁﬂﬁ’lﬁm (Keywords): (EqI (Bamboo), GNIRIY G (Environmental Problems), mMazlaniau

(Global Warming), ﬂi’m{]mmﬁﬁ@ummﬂ (Greenhouse Effect)
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Facility Management Guideline for Resort Hotel
to Achieve ASEAN Green Hotel Standard
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Abstract

The ten ASEAN member countries have considered the standardize of tourism service
essential for helping ASEAN to be a quality single destination. One of the six ASEAN Tourism
Standard is Green hotel which is environmentally friendly and adopts energy conservation mea-

sures. These hotels benefit by saving money while doing less harm to environment. This research
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presents on how to utilize the facility management and resources to the ASEAN green hotel
standard includes the investment of suitable technology for energy saving. This research will study
and use the program implemented to demonstrate its commitment to environment excellence of
green hotel in Phuket province and Samui Island, Suratthani province. An interview method with
the representative of those green hotels has been used to collect qualitative information in order
to develop the implementation of the most suitable environmental friendly program especially
energy saving program of each resort hotels that are appropriate to the return of investment. The
result shows that the target resort hotels have implemented the green hotel standard program
and also used energy and water saving technology such as using LED light bulb in electricity
system, installing variable speed drive for air conditioning system and using heat pump in hot
water system. Most of them claimed that a payback period returns within 2-3 years, and the

modification method is worth for investment.

AR (Keywords): 139usu@ilian (Green Hotel), NTU3MMININgNTN18nW (Faciity Manage-
ment), UszaANiATHIIA@WEe (ASEAN Economic Community)
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