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## 5374261325: MAJOR ARCHITECTURE
KEYWORDS: TYPICAL METEOROLOGICAL YEAR / BUILDING ENERGY SIMULATIONS / SCHEFFE’
STATISTIC
POKPONG PATTAWEEKONGKA: IMPACT OF VARIOUS CLIMATIC CONDITIONS ON
ENERGY USE OF BUILDINGS IN THAILAND. ADVISOR: ASST. PROF. ATCH

SRESHTHAPUTRA, Ph.D., 93 pp.

The purpose of this research is to study the impact of using weather files from different
locations in Thailand for building energy simulation. The most current 10-years hourly climatic data
collected from five weather stations (i.e., Bangkok, Chiangmai, Ubon Ratchathani, Nakorn Pathom,
and Songkhla) which represent different climatic regions of Thailand during the year 2002 AD - 2011
AD were normalized and reformatted into the DOE-2 readable binary files.

A typical house and a typical office building model were simulated by using VisualDOE 4.0
energy simulation program in order to investigate if the cooling energy demands are significantly
different among various climates. The results indicate that there is no statistical difference in terms of
cooling energy consumption (kWh/m2.yr) and demand (kW) in buildings modeled using different
weather files. However, buildings simulated by using Bangkok TRY weather file tend to have more
statistically significant difference in the peak cooling loads than the one simulated by using other
weather files.

Further tests were performed for the typical houses and office buildings equipped with full
shading devices on every orientation including roofs in order to see if the source of difference in the
peak cooling demands would come from the diffuse solar radiation. The external shading command
in VisualDOE 4.0 is set to protect building surfaces only from the direct solar radiation, not from the
diffuse one. The test results indicated that once full external shading are applied to both building
models, the peak cooling demands dropped significantly and there is no statistically significant
difference of the peak cooling demands among various climatic data. It can be concluded that
buildings in different parts of the country can be simulated by using the same weather file with very
small error; however, care must be taken for buildings designed with external shading devices as the

amount of diffuse solar radiation are quite different.

Department: ............ Architecture............... Student’s Signature...........ooovii i,
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2.5.1.2 glununisdnFasdeayaaninatainiauiy TRY gadeyanimnsgin

&

WUy TRY szneudiasdeyainuau 8,760 ndeyalaausiazgadeyaarisznaufanieya

kTl

Qe RENINENNAIATAAINANITRTIABINIARUIL 30 THATDYA TNI1EAIBEATBIUEALTA

nagflugiuiin a19790 2.5

%
UBHNAACN
a U U
a
AN 2.4 L4 ﬂ\?qﬁ:ﬂ LLUU%@H@WWNNW mﬁ‘gq‘HLLUU TRY

File Field

Number Colunns Element Confizuration Code Definitions and Bemark:

001 01-05 STATION NUMBEE. 01001 - 98999 Umique mumber wsed to 1dentify each station. Usnalky a
WBAN mumber, but occasionally a WMC or other
mmber system.

2 06 - 08 DEY BULE TEMP 000 1o 140 Temperature in whole °F:

003 0g-11 WET BULB TEMP -1 to -80 0000 140= 07 to 14°F

004 12-14 DEW POINT TEMMP ar 999 Ot 0= 1 +to-B80FF
999 = Miszmns

005 15-17 WIND DIRECTION 000 - 360 Direction from which the wmd = blowing in whele

or 999 degrees.
000 =Calm
001-360=1° - 360"
999 =Missing
Mote: Prior to 1964, direction was recorded to only 16 imtervals (points of the
compass). The following scheme was used to comert these values to whole
degraes.
000 = Cabm 180 = South
360 = Morth 203 = South Southwest
023 = Morth Nertheast 215 = Southwest
045 = Northeast 248 = West Southwest
0568 = FEast Northeast M = West
090 = East 283 = West Northwest
113 = East Southeast 315 = MNorthwest
135 = Southeast 338 = MNorth Northrest
158 = South Southeast
006 18-20 WIND SFEED 000 - 230 Wind speed m whole knots.
or 999 000 =Calm
001-230 = 1-230 knots
999 =Misang

007 21-24 STATION PRESSURE 1900 - 3999 Pressure at station in mehes of He tomes 100

or 990 1900-3999 = 1900 -39 %9 m He
] =Miz=in=

008 25 WEATHER 0-g Type of weather at the time of cbservation.
0 =MNo chstructions
1=Fog
2=Haze
3 = Sowoke
4 = Haze and smoke
5 = Thumderstorm
6 = Tormado
7 = Liuqud precipitzhon (rain, rain showers, freenng

ram dnzzle, freermins drizzls)

8 = Frozen precipitation (snow, snow showers, snow
pellets, snow graims, sleet, ice pellets, hail)
9 = Blowing dust, blowing sand blowing spray, dust

HNote: Onginal chservahions mey confam conbina-tions
of these elements. Whensver this cccwred, a prionty was
assigned for the pupose of Indicating weather m this file.
(1) - Ligmd precipitation - 7

(2) - Fromen precipitation - §

(3) - Ohstruchons tovimon-1 2, 3,4, 9

4) - Thinderstorm (no precipitation) - 5

(5) - Tomado (ne precipitation]) - 6
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252 %’a;&aﬂ'}mﬁuuu Typical Meteorological Year (TMY)
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Meteorological Year (TMY) dumaunisdnifivdeyagaiiaadnen Telsaaziaanusiay
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TuRaLmail

2521 Fsniantuimsgruresgadesauuy TMY ann1iu Sandia

National ~ Laboratories  lALauainausinisAnaantluinsgiudinivuiluiayaanin
o o A & A o A Aa ' .

UITLINIAKLIL TMY  FRennsAnaeninauimaizansaIuau 12 heuiiisanda Typical

Metrological Month (TMM) anndayaanieuangl 401insadnaIn1AKILiaetfae

a 9 9

a

ada aa v A t:il & a ' I 4 =
ATNITNNANG ZNN@I‘VIL@@MVILWNWE:@N@’WNW@"Iﬂ‘QWH@N@@muﬂﬂ@%ﬂqmqﬂﬂﬂuﬂiﬂ Tunsu

a4 a9

Apaw TMM mmn[fhﬂﬁum@%Lﬁmmimzimmm%ﬁfaga (Discontinuity) 9¥%I19129518

, & o o o @ v o I o = o v

PBILFAATIADY WALHBIAINTRYAANINLFFINNIARLT UABINANNFABLHEIAY 295091978

dsznnnuAnlugdaauuy Cubic  spline interpolation  &11FUN1sATMIRIAN Y9 T99T 28 A
NAUNAIIBIARBIZUINILADY

v o/ o A al v o A 1 aa

Hall, 1978 lf1auaudnnis ALABNLINIATIUULL TMY FREN1TAARENANNADA

a 1

193fiayagniluningniANNAAsenIsLss IR WA IUIB981ANT AU 13

9 9

A1 lEwn ALaas ANGIAR ANANEA ATAIHNUANFINIZNINANNINGANL AN HBgATIETY
[ a ¥ v a o v P @ ¥ o =
pasfiayaguuninszilizuiiv fayaguuginaiatinfne fayananudaan dayaieds
AnNAMa iR luniladu douaesdunaunisAnLdantAaw Typical Metrological  Month
(TMM) dsznaufine 2 dupauAesdunaunisAnidan Candidate years Q141915 1) WAY
TuRauNIIAARENIALUNIATI Y Typical Metrological Month (TMM) A1n candidate years

dUReUNITAALAEN Candidate years LFNannIsiFeuigLAIANND A AN
(Cumulative frequency distribution function, CDF) wa4iayatausiazinanlunieiliu
1 ::4' I = . . . . . A
mmqmmmmwxmw@w@g@nnﬂ (Long-term cumulative distribution function) Tper
ANN1IN9dDRNLEUalag Finkelstein-Schafer, 1971 ANsaazidensatl ANauuAlin A

Anuudiayarisunnvassouls x nliainnimemadn uas deyamaniignBasaisuanniias

Tnnn (X, X, ... X,) Arandazanaesdiaya (S, (X)) Ansldainaunis

0 for x < Xxq
Spt0 = 1 (k=05)/n  for  xg) <x < X+
1 for X 2 Xn)
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AINANNITAINANINLI AN (S (X)) LTluilard FUALLLILATIEAe Step size Winfu

1
a Y

1/n N8y HA X, I@’IH’QVN%@UL%M%@Q%@N@@E@ 0 AU 1 daumaas FS ga1u13nAuanslEann

a

n

_ 1 25

_n'_ ;
=1

P @ 1 o - ' ! ' A o = a A
LN A 61, Lﬂuﬁqﬁﬂyj?mmﬂﬂ“@mq\‘i?gﬁqq\iﬂqﬂqqﬂﬂﬂzﬂﬂﬂﬂﬂﬂﬂﬁﬂnﬂﬂm@\iLﬂ'ﬂu‘w

ANNIT

° o a o = o | A A = o Ay .
mmwma?mmummmammm@wm@LmeﬂmmfauLmﬁfmummm Xi (i=1,2,3,...,n)

zﬂl A o v 09// A .e:ll o o a
W8 N ARRNUIUTRYATNUNALRILABUNNIAINANTEUN
, o A 6y @ o p Iy , = ,
A FS gnatuanaiva lilusaunuasenisifraumeuvesiagya luisazinauandus
| o % o aa :; o . . Y o 1 o
aU@usuFalImeatavianun 13 Fauils (Weighting sum, WS) WinuA1 FS aagsiaiLls

WHAZFI WL IRNANNNT

WS = Wi

. FS;

NV

dia m Aeduauresiutsresieyaaninussennis

ANN1IANEIERS Hall, 1.J (1978)  wudndauilsgrilaaingnatuou 4 soutls &
mmzﬁﬁ@Tﬂgﬁ@ﬂmnwmgﬁmmWimmmmﬁﬂ'ﬁmq{fﬁuﬁﬂmmﬁTfJLLﬂ@LMzﬁﬁ”ﬁmwhﬁ“u@uﬂ’
1 sautsimaniuliun ANATHUANATEI AT iga LA TIefigaseSus e
grunninszitzuiie m@mmﬁﬁmm{qﬁw uazAnAIEIan savinan 3 Fauds wazen
A mEaanmanseduEn 1 fauls SeazidefieeAndesimingeaudsiimaedn o f
wils Tmﬂﬁmﬂ%ﬁ?ﬁﬂgamimmﬁﬁ”@zﬁlﬁgﬁmgm”\i?ﬁmmmnm\‘imﬁmﬁﬁmmzﬁﬁﬁm;znggm v
Astualfifndasiminesinfidsuainaseningd ANgegana 12 daulu 24 dou uas
%@H@%'uﬁﬁmfmz%f]ﬁa&lﬁ@ﬂﬂdﬂﬁ%ﬁmumiﬁﬁmdq\mmﬁﬂ@mﬁ@ﬂmmmﬂﬁu

fumuﬁi@mquﬂum?ﬁmﬁ@ﬂLﬁﬂummgm TMM a1ntl Candidate years a11491
5 1 lngfiarsanannnisufsauiauamisaiaanuen 3 ARenislsauiauaAdou
Lfimmummgnmwdwm%‘qammmmqmﬁmﬂ’mﬂ{qimmmLwimlﬁﬂwnm Candidate
year fuAn SeRsananasenfindeesieyannil i1 FS 2asradsanainasenfingdlunii
Fu unze FS Ta9Anadttasgnugiinszizuiivlunie Ty

mafl,i_ﬁ*ﬂmﬁﬂummmﬁmLuummgmﬁwdﬂqmﬁﬁﬁmmqﬂmqmﬁmﬂ’mﬂ%‘f,m
ABIUFIAZIABUTIDY Candidate year TUATIRTINANANATIRTIasTaYaNNT] azAuInslé

v

1N ANN1T Root mean square difference (RMSD) ANNANNTAIT
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1/2

N
RMSD = Z(xkl — fl)z/N
=1

pry = o : o o o A o o
We Kk Ay | MHIEDN U way TQI@J\TIHLLW@ZQHW'\N@’]@U wae N ﬂ’amu'}umimiu
< o oA o a e - o A A < A aaa
Muﬂqumﬂq?\ﬁﬁﬂ'l\j'ﬂqmmﬁﬂmLV]’]ﬂU@Ju&l@Quﬂq?ﬂﬁL@@ﬂﬂ‘ﬂLﬁﬂqzmuuuqu@ﬂﬂﬂVINﬁ’]

RMSD &g lu199 0.02 MJ/m“/hour 2asAfifiasganilsinglu candidate year lunsiiieinu

D

o A M | o M Y o = . a L R Agy A A
NITAALAANUUADULDENNABNTUADULAIENN candidate year WABNINNINNTNT SL‘VIL@@TT]J'V]
a 1 dl a v o dld Y
A1 FS ‘?J’ﬂ\‘Iﬂ’]L@l@ﬂm“ﬂ\‘i“ﬂqmmgwﬂizLﬂ’]:LLWI‘LL'J‘LlV]Nmuﬂﬂ’qm

2.5.2.2 giluinin13dnEesdiagaan1ne1aniAuLIL TMY gafayaninsgi

&

a [

Wy TMY  dsenaudasdayaanioningd 2 dsznnadll Ae fayais@ainassaniingign

a4 a9

AL TUANHZANT] A1 11 90 1UATIRIINAINANNTIAE, ANTIARTIAINANETTIRG

14 a 4

wazAFIAnszataInaeeing Uszinni 2 fayagniiasdnaniofy a1uaw 28 gadeys

kTl

v

W AINAULTIINNIA WAz RongAnszilzuiie wWubiv Wasondinfoiuazlideys

=b_

ANNEINIYINAY 132 FAaanes TALTeaviat AR LAAIAIAITINN 2.5

AN9199 2.5 me\mﬂmL%ﬂmmsqméﬁmg@mmﬁmuuu ™Y

Field Tape
Field Descriptions Remarks
Number Position
001 001-005 Station Number Not used by Program
002 006-015 Solar Time (Yr, Mo, Day, Hour, Minute) Not used by Program
003 016-019 Local Standard Time(Hr, Minute) Not used by Program
101 020-023 Extraterrestrial Radiation KJ/(ms—hr), 9999=missing
102 024-028 Direct Radiation KJ/(ms—hr), 9999=missing
103 029-033 Diffuse Radiation KJ/(ms—hr), 9999=missing
104 034-038 Net Radiation Not used by Program
105 039-043 Tilt Radiation Not used by Program
106 044-048 Observed Radiation Not used by Program
107 049-053 Engineer Corrected Radiation Not used by Program
108 054-058 Standard year Corrected Radiation Global Radiation, KJ/(ma—hr), 9999=missing
109, 110 059-068 Addition Radiation(A, B) Not used by Program
111 069-070 Minute of Sunshine Not used by Program
Hour of observation in Local Standard Time,
201 071-072 Time of Surface observation
0000-2300 LST
202 073-076 Ceiling height Not used by Program
203 077-081 Sky condition Not used by Program
204 082-085 Visibility Not used by Program
205 086-093 Weather Not used by Program
206 094-103 Pressure Pressure at Station in Pascal/10, 00000-10132
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Field Tape
Field Descriptions Remarks
Number Position
207 104-107 Dry Bulb Temperature x10 Degree Celsius
208 108-111 Dew Point Temperature x10 Degree Celsius
Direction from which the wind is blowing in
209 112-114 Wind Direction
whole degree (clockwise from north)
210 115-118 Wind Speed Wind speed in x10 m/s
Amount of the celestial dome covered by cloud
211 119-120 Total Cloud Amount
or obscuring phenomena in tenths
222 121-122 Total Opaque Not used by Program

2.6 NM1931a9N5 kMnan2alilsunsn VisualDOE4.1
Fulsunsunesfinimesisimmning Architectural Energy Corporation MAWmIUN
dousialszarunsin (GUI) asaulilsunsu DOE2.1 w84 Lawrence Berkeley Laboratory
¥ dmsudaasuannnslindanuluenatsiumadilusnaaaistiinemuldined Tns
fmﬁﬂﬂﬂu%ﬁfagmmwmmm’m%‘imﬁ AngtuunIndsiingne wu TRY TMY WYEC vise

v a o

2u7  VisualDOE4.1 luldsunsuinléifunisimuiuasnageumnuuiugnlneinddaann

4 v 1
o

fialanunnaenszaziaaindt 20 1 deuslsunanliunadeuiuan dgnihanliedas

TuIATuAE Mg Tifsadesiunisenuaunslindsnulunanadssmaialan
Bnbing eeALlszneumanIey VisualDOE4.1 axiliiad 4 dawliun LOAD SYSTEM PLANT
uaz ECONOMIC dsaginmiinimausintsiuaninisznisinasaifiu autenslndeaulu
dutlsenausine memiﬁﬂummmizuuLmed’NLL@fzqﬂm‘mﬂlﬂ/\l%

VisualDOE4.1 aZA11IUuN192N19911ANLEU (Cooling Load) anntlasaniguan
21339 lEun naharaauanaiinneuen nstianateuanulanieuen n1euried
praenfime Hrudeantinging uaznsfifurete AN EeniansaNiuAsENNTIAIN
Funneluenansde WBun nshaasbeuanuianisuen maudisdnaseniindiudes
utinping sanfunsznsiasaiuanneluenasis ud pobeuainidennns
prnstauanaen iaadng wazaasteuangdnenl wisedld i devinnnsznisiin
AN UAINNTBUBNNITINALNNTENIRIANE NI TuuAY Tdsunsn VisualDOE4.1 fi

ALANNITDANUI LN N IEN AU WA
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-
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Tyee i ] New Plre Esent | Nese:
i EdtDefaubs | Mool Dataurs | swld?‘js : FarPlarn [0 Fekd Ol o[ »: T
| i SHnbritmbrabal] Sy e fa |
Retiesh 20 Image | Show 30 View | mensions are i ey Rettssh 3 s | [ Shore 30 View| LEFT o RIGHT mouse
i Ofset buton and chag o cicle
C\Documents i il Difcn Bl » BEESS w7 Ve2d  (SIUnts  SB2002 | C\Documents and Sefings\VPMUied\Deskid xal f o ral [ =af [ anourd the scone. se2m2

g7 2.2 anwoznisldeullsunsy VisualDOE4.1

2.7 anAN L lun1sIAsIERdaya

a

a A acl o v QI :/’ 1 o [~ v = a '
alf An Ion19dpnnstayalaaBuAssnisdniususndays llaudanisimezi
v tﬂl 1 v Aa 1 ] o/ [ %3

uwazulsnadayaiedaslunisin@ulaluninsluiuiueu Inuendasnguaesmanaanu
szl (Probability) tHluugam
aay a = % a A aa [ ] % dl [~3 1 % 1
ANRE19BTEEN989170 ADRDYNIN ilunTstiauedeyaiiuNIAINNENFA9RN9
111481989 uazeiuefeanguilszainaianun n1susseneviraaglnaazlduanaonuiiiay
dunmageuaunmgiu
aay a = a o Aa Yo v :s'd [ % [ o [ [ %4
anmaNasiuuinigaines Hanldiudeyaniseiunisdnmouds WuseAuuine
853n1A (Interval) 11393eAUNIAIIBRINEIU (Ratio Scale) NANwUTasdayantnIsuan
wWAIKUULNRA (Normal Distribution) 113813sm1nsNEANAN L5190 I AN AWK

NN99LATIEIEAI NI T T UA NN INARALAN N AN A9 LU A LRI URIFQ LS

1
a

aAa ' { 1 ﬁ” ] o IS 1 1 % J
faszniiAndeaninndn 2 Anauld | sautls daonunw azliAndes 3 ANlAud Tan ansa

o o o

1 v o a o o dlddld [~ o
WAL UEN/MUNE Iﬂﬂuq1ﬂQLﬂ?W$MﬂUmQLL‘]J?G]’]NVISJV]N?ZWLIH’]?Qﬂl}’]’)LLﬂ?Lﬂuﬁ‘zﬂ‘U@lﬂﬁ"U‘I’]ﬂ

14 (Interval Scale) 1#13a:11M31491U (Rational Scale) N133LATITIANN L1991 1iFaluni

4 1
o

az{32n91 ANOVA (Analysis of Variance) tliaziilunnmagauAiminsulslsauaesAnied

o

finel F-test TaRigms¥ 1 lunnsAuanIAall

MS,
- MS,
MS, = HATINANAY 2 LaALTTNINNGH

F =

MS,, = NN9INNNAT 2 1wasnielungs

SS,

MSb:d_fb



SS, = HATINNIAT 2 FEUdNNgH

df, = fuanuilugaszszudnengs
SS
w
MS,, = —
dfw
SS,, = HATINAAY 2 Nelungu
df, = fumnuiugasvnnylungu

T2 T2
B Lwm N
i=1
S8, = uasINAA 2 wannnelungu
T = nasansianain
n, = AuauFIatiN luLAazAdLL s

N = ANUIUARLNIT NN A
dfy =k—-1

df, = duanniudassszudnangu

kK = A1UIUALLTNINNA

kK

— 2 T
e Y5

i=1 j=1

b4
[ % o

SS, = NATINNNAY 2 IIUNA
X, = Anvewineted i lududlsi |

n, = anuusnetglulsazsauls

df, =N —k

df, = fuanuiugasznielungy
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NI ANNANIINAF DL AN NUANFAINTZUINANRALIRIFALLTNINNGN 2 Fadiull

] o aa [

(ANOVA) WU'j']flﬂqf]llLLmﬂﬁiq\iﬁu'ﬂﬁiq\?ﬁﬁ/ﬂﬂqﬁﬁquﬁﬂﬂmﬁ?ﬁﬂu .05 LLZSQJQ ’Q:ﬁﬁ‘ﬂ\?‘ﬂo’]ﬂq?
a o o v | A 0 A P e a - | @ .
QLﬂ?qxﬂmfﬂiﬂ@ﬂ@Qﬂqqﬂﬁ"]ﬁlﬂ’]?@ﬂﬁmLLmﬂm’]\?ﬂqu\T ﬂ']ﬁ\qLﬂ?qzuﬂqql}umﬂmq\uﬂu?qﬂ@j

aunsnenI lEnanens uintlanunnga ldunasawm (Scheffe’)

QQ:SIFLQJ

Wl (Scheffe)) luiAsaaillantaadnn ﬂjmmmmummLLmﬂ&mﬁuLﬂumﬂ@dﬁﬁ

|
A a c

WadrAyneaimvireld lnaaziinisdaszdsalanarainisiimmeiaauunilalsau

o 1%

(ANOVA) aanu1duansnaiuad 9Nia a1 Aun1eaia

1 1
Sf = J(k — DFp-1n-k [MSW|—+—
ng n;
e MSw = ﬂ"nfaﬁlmmmmLLﬂiﬂmumﬂuﬂ@:u
n. N, = Auudelungy 7i ez
N = et eTanin
K =47u9ungy

1 % al ndl
AN F o r g = BNNANNN9ILIART3I9 F 71 OL = .05, df, = k-1, df, = N-k

2.8 llsunsnitAsnsudaya SPSS

SPSS \AnTadn "Statistical Package for the Social Sciences” (falisunsuadisine
fspuenand) asnwaunsaiausnluil 2511 nasangnwmuilag Norman H. Nie uaz C.

Hadlai Hull Norman Nie luznziuduinAnwiigaianiniaiuginiuniinaide

1% o

awnunein uartlaquiuiuAiansiasdidenniaieanigaians uunnaneduaununedn
wazANanINAsdinesRAMaINTgAansInvnanadadaiin SPSS illunilslullsunsud

Honldunsuananinngadniunisimsnzineans ludsanaians dugnldlneinady

AR BNAE4ININ UIENA1999ANARAIY F5Ua 1INAAEN1sANET UiEMnsmain

(. Unkiled 1 [Data5e10) - 1681 5P St aintics Dt Bt = ol
Ele Ed Vew Oua Tmestom Awee OveciMwiet Oophs es Adigs  Wedow

SHOD - Bhidn SUE2T 100 %
= = e | Py i i

| IBM" SPSS" Statistics

= = L]

Data Vi Vorte View

bt 004 S55E oot rocessor e reedy

g1l 2.3 anwouznisldaulilsunsn SPSS
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v
P =

cﬁl A Aﬂl v o [~1 a 1 o aca
wm@ﬂmmmmn@mumm SIN ﬂ@ﬂﬂNﬂV]VLﬂﬂ‘ﬂu"HW\iIﬂﬁ\‘iﬂ‘i.lﬂ')’]llLﬂu’;\]?Q LANNABNIEN

%

AN TUNITAMLANANINLIAAAN N1FATIATATIaIAIsasIN A I AN gauas

o A add o

sraza lunafivdeyaianin andsniduniiunme 350151 dsunsumsuiamaiiieasia
[ | =2 A o o ! o

wuuanaed 1 lunisAnenislinasanulueinns annsaatuanAiuls 1y Janlszney

81A13 W ANgINNI LU annwanden pauRianatnannisifivdieya naliinasdnm

dl A o o ! v 1

(3ean151iNa% Usendninaiuas Ainldane

o

fAdaaan1duuan19n1sI981E99180940114N1905434 (Simulation Research) Tnerld

a o a Ay v < v = 1 | o 1 v
WATANITANABIAN TN HNIA wim@qﬂmmmw@mmLmuimmmLWﬂmm@mmmﬂm
WANIIUTBIDIAN9E1989 (Reference Building) InaaAalisunsumaunoimnes
VisualDOE4.1  INaUINANIT91aadININILATIZHNIAMNLANGNY LAATUREUNIT

v
o

ATIUINUANE ATl

3.1 TayadanINaINA (Weather File)
Tuilszmalne Juarauteeundpiiudeyaaninannia 11 nsugsRanine,

a

nsgngasananmans uazinalulatl, nauAruANNANS 48 LLrﬁimifmmuW«TmmwﬂHaﬁﬁ
= nlz o [~ v % = = o £
prnaziBendadalue dAnfvdeyansutiounanal ludszmalnadaiuautiaanin
waeundniudeyaaninainiasedalu Wwatwanatl 1Hun nanamiiasanen
dayaanineiniadmiulusunsy  VisualDOE4.1 azgnasiulugduuy Binary
file (*.bin) W& fayaa1n1AsansINaANINEINIA Tuansiefife waz antnuankenaes
21A17 483ABINA Usznaudnasaudlsdasalyi Dry Bulb Temperature, Dew Point
Temperature, Relative Humidity, Pressure, Wind Direction, Wind Speed wag Global

Horizontal Radiation mn%ﬂmmmmmﬂﬁm Laﬂﬂ“ﬂﬂ’]m?ﬁ’]u‘ﬂﬂﬂﬂ’]LW@MW@QLLVIM@’mqﬂ

49

[ %

A mFunisaurnunislinasinuy dmiudsamalna lEiganindeyatasunuainia il

3.1.1 s9usaNIaNaaINIA
3.1.1.1 NPUNNANIBAT TMY Anvinlag AATE13AINITuLATEINa qRa9NTnd

a [ dJ 54 1% & uI/ ' A =
Hu1angael 6]]\11W@‘ﬂ‘ﬂ3;lj@@$ﬂ?2§ﬂ’ﬂ‘].lﬂ’)ﬂ‘ﬂﬂﬁ;liﬂﬂ’m’]ﬂ?’meﬂ'ﬁﬂx‘i LL&]@ZLﬂﬂuﬂ‘ﬂx‘iﬂﬁJﬁmﬁ‘ﬂ’]u
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v

(TMY) maaauiidtl 8,760 dalue InediayaaniAuuL TMY azdAniden Tunsgiuaesusay
wanlulliy feyauuumedatune azgnazifiv Weglugy textfile neunazuilasilu binary-
file 1un qruunanszilizudia (dry-bulb temperature) fUUARUEALIAN (dew-point
temperature) AMNLTIAN AANINAN ANNNABINTA ATNTTWETIAAa TR (F9ARTILaY
.|

NANTZANY)

£33 3.1 meﬂmmﬁmmmmﬁqLmummﬁ NIUNNIY TMY

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

BKKTMY | 1993 | 1994 | 1994 | 1986 | 1994 | 1991 1996 | 1991 1983 | 1986 | 1984 | 1993

3.1.1.2 npunnwe 99 Apvinleg JEreA1ansnansel A9.09991 LATHTUAT ADLE
an1InensInAIanT R1AINIUNUIINENAE %qiwﬁ%’@g@%ﬂs:ﬂ@u’mﬂ%aﬁ@mmmw
%Tm m@q’ﬂmmgm (TRY) ma@mufiaﬂ 1999 (8760 °fjl”fa‘im) ?ﬁ@aﬂmmmw%‘im ATYNAL
Ay Wiaglugy text-file Usznausiag grunginsziazuiia (dry-bulb temperature) AT
g Aonadaan AnsudiAnaenindianss

719149 3.2 me“ﬂmma‘gmmmﬁ;m&Tmmummﬁ NPNNA TRY

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

BKKTRY 1999 | 1999 | 1999 | 1999 | 1999 | 1999 | 1999 | 1999 | 1999 | 1999 | 1999 | 1999

3.1.1.3 Weaslud guasas1il asran uazuastlgy 4pvinlae weanatlunug A
ey neReWAnd ansgananaans ananandedalng delnadeyaszvilsenaudosdays

a1nAsedalug uwiaziReueslnnggau (TMY) naanniiell (8760 dalu) fayauuuss

a

d0lug azgnaziiu Weglugl textfile lAun gruuniinszidzudis (dry-bulb temperature)

a

2
6 o

ANNTURNANS ANNBIAN ANNNTUNTIRA9aARETHIM9a

FI19N 3.3 uandLiNamsguresgadeyaeinia leslud unstgn guaseantl aaan

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec

NakornPathom | 2000 | 2000 | 1997 | 1996 | 2003 | 2002 | 1999 | 2004 | 2003 | 1998 | 1996 | 1998

Songkhla 1995 | 1997 | 1995 | 2001 2004 | 1998 | 1998 | 1995 | 1997 | 2001 2002 | 2003

Ubon 2002 | 2001 | 2004 | 1998 | 1997 | 2002 | 2002 | 1999 | 1999 | 1998 | 2002 | 2003

Chiangmai 2001 | 2004 | 2002 | 1998 | 1998 | 2001 | 1998 | 2004 | 2003 | 2004 | 2004 | 1996

3.1.2 ApgUuULTAYARINIAANNIASFIVURY DOE-2

v

Ay : Yo o o °o o o o o
LNﬂiﬂﬂquiﬂqu ANLLBIRSLARRNA GL'VW@Lﬁ‘ﬂ\ﬂ.l'm;l]@@']ﬂqﬂmqﬂﬂqﬂumﬂﬂmﬂyj@@\?u

STATION, MM, DM, YR, JULDY, DECTIME, HD, RH, F, IG, WSP




26

MM = iAay, DM = 4uf, DECTIME = DECIMAL TIME / PASSED THRU

THE PROGRAM, HD = 42lu4, JULDY = duaaqusasil, YR = 3, RH =

'8 a

ANNTUANANS (RELATIVE HUMDITY), F = gamginszilizuiia (Wi

1a60), 1G = 59@A29017nsTiamnga (W/M), WSP = Aanu3aan (MPH)

AR NNsARFNTayaaIMAnatlugluas textfe

33333 1 19090001 3653.0417 100 55.48 41.80 2.10 4.86
33333 1 19090001 3653.0833 200 54.02 41.49 2.20 4.61
33333 1 19090001 3653.1250 300 53.22 41.36 2.20 4.88

1
IS4

WHasausandieyaaniAnsy 8,760 FaluamuuAazIIaNUN Aesdngilutiy ASCI
Weather textfile aasdayaainialiaglugiaes TRY Taaldllsunsu LS2TRY.EXE i3

Wanunlng faaam1ansnansdng.assail 1ATEILRT

o ' Y v @ .
AaaENe 1asdayaamangnamiulugiluiiu ASCIl Weather text-file

333330420360273000042970000999999999999999999999999999900000000 1990010100
333330410350263100042970000999999999999999999999999999900000000 1990010101
333330410350253000042970000999999999999999999999999999900000000 1990010102
333330410350253100042970000999999999999999999999999999900000000 1990010103
333330410350253000052970000999999999999999999999999999900000000 1990010104
333330390340263000052970000999999999999999999999999999900000000 1990010105

[ %

fayaainianllsunsy  VisualDOE4.1 gruldaziiludayangndanifiulugiluuy

¥

binary-file aunsautlasdieyaainialaeldlisunsn DOE2WTH.EXE arlfigadiayaainia

UL binary-file (*.bin)

; by };J'-. I\- Wi . ]
O _;h - _ .-'I:f _": o "”")
' Raw hourly weather
data from TMD and SU

Y

Weather TRY format,
ASCIl weather text files

L]
Weather data
processing Program |- Site information
(DOE2WTH.EXE)

'

Binary Weather files
(CM, SK, UB, BKKS9 -~
BKKTMY) %=

a

LEUNHET 3.1 wansandudusaunsaiegadeyaan nenia
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3.2 N1 AANBIANTNTUANEN

[ %

mniseasFansntdpaAnsnsldnasnud miuiinuuazenansdingumialyl

321 thunsaldnmn  Anvusilutiuineds 2 4w auiadiunanandzduusd

1
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¢ﬂl v v a o [ s a o d” tzll 1 = a
Neadiese9an1iuddenasnn aiasnsainninends  Tnauisneisneaziaun
saria i

3.2.1.1 Wunldaasansanang

¥ o o o

dl = ] d” dl I =2
F1919N 3.4 LL@@\‘]?’]H@ZL@EWH@QLL[fl@ZW‘LWIT]’]ﬂ?N’]%ﬂWEIIMUWMWﬂ‘ﬂ’]ﬁﬂﬂﬁ‘mﬁﬂ‘t’ﬂ

78 o7 CRERS D)
14 1 Fufison 111
1. HeIAia 9
2. Heanudng uaziesduuan 55
3. finetiuau waztivle 38
4. gt 1 uasiinafues 9
N Nt (An3naiums)
14 2 Fuison 102
1. Fe9UaL 1 50
2. M84UaU 2 21.6
3. %igueu 3 18.4
4. featin 2 6
5. feqtin 3 6
AT 213
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717 3.2 uanggiinuaestinwinen Aunstidn

1

fnarnansiansd ne.039ail LATHTLAT “NISWRAIW NI IRIRnaNTANsHlasiuannsau

aa9idfaanaimsluanAginuLaes” MastndntinanssuAans anzanniinanssuAans

qiNaINIINMNINENAY, NstlssgNiERTINRATatNaNAN B sEnAneATIN 3 23-25 woEnAN

2550 lasusaluvananie NINLNNA
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3.2.1.2 d@ndsznauenang

FN99Y 3.5 uansneazidendanlsznauananstinuinendansaldne

a [ T a
7718N17 7718N17 TIERSLREA AARLNUNAD
P & Ao o & A A o o @ P g a
Wi I TN nuneeunadausddazl wtinaen | nazideamsniin
& Ao & A S o o o = ) v & =
AunduLY WunpeunndAusdTagL atinusiy THiauda
a
e
d’j ‘ﬂl d’j ‘ﬂl a U o ‘ﬂl a a
AuNaansn AuNAaunIEUANUN ARUNTARILIFEIL
d’l 4dl9/ 0’/ d’j ‘ﬂl a U o ‘ﬂl d’j a
WuTiae AuNAaunIEUANUN nazileartsniin
FAQ pdasinll riegguany Raauyuibey MAWINAERN
TSty 2NV regguany Raauyuiey nazileawtsniin
Huwaunauan @ nsueiuGey MAUNAEFN
Hauwaunielu Hrtildunein MAUNAERN
o d’l = =
UAIA naziiaa uwa L
sen) 2N THauds
' dy 3
uuszaneuan Tliauda
uuszameluy UM H.D.F.
UuLseRiadianig LIUNANAFNAILATIZR (PVC)
17 ' ¥ Py <
WiFNg 9aNU 1 THieuda
uuuiiasingia il 1 Tdilaude gnitnnszanla
AN 2 agiLtlay & Powder Coat
uuuiisingiall 2 | eagfiiflen @ Powder Coat gniin
nszanla

3.2.1.3 f{liaesuarngAnssnnisegende

2
a4 A

thuinendensiifneg 2 44 1atunawiiun fass 213 A31uunIngAnssw

w03{agjandtazannllinnuluganainansiuaesdusssun danainavedoag lutiv
(U997 16.00 — 18.00 u. reedusssnauaznaanduluduvegauazlfinardanlunau
> T A a v @ v oA o

HB9UaY 209AINTARTINTRIAY YiTatiasTLuIN g uN NN Tutiasme il

nuddanmua g aeslutitn 8 4 A dlsznauficn Wauazus uaz qn 2 AU e

4
-8 o

wHfN9UIUAUNSReANS gniisaesllBauduniiean daadungaanninesiinuidudoulig)

kTl
IS a n/d”
Nseazienmail
1. Aavuarainisldinsasdiuennialufiesuaudatl quns-gAnsld
A3alFuRINIALAT 20.00 - 6.004. Jungagadilaiazldirsesiueinia
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v 1 v
o

2. AAALATANLFLAN NN AN LRI LA LYING

3. diugaumnienian 24 asaiaaidea

¥ v a

4. fungngedinn AvuaWingendeAniduinuan 80% naannan 24 dalua

a

5. AN MNALRINANLRIAI9 AU RNNLLURagE9AALTN 7.53 ARsRan199
LNAT
6. nislinasulningunnifndlu 8.61 dnssanisanms

7. gunsnlirsasld nilndsznaudion Tnevim 3 vas IngLATeades 2 90 WA

v
o

ety 1 1hges AanamesuazEumas 2 gaenlulasion 1 wAsas uaneding

& A4 o &y & 4 X & &
1 1ATRY LATANNNUNTAY 2 1ATAY LATRNTTNUN 1 1ATeY

3.2.2 21A15ANNNUNTAANET N1ruATUANTNN 12 FU auielunaneni
a oy 1 & o = \ =
stluunnannnsnsalfeg lunui ngamwamiuas uasdgn dedlnad guaseanil asran 109
a o ndl dl £ o al 1 al 2 dgl ndl 1 al al o 1 d”
ndenngadeses antumalulaguineds” Inefunseinaabansstelld
3.2.2.1 Wunldaataa3a1mng

ndl a 1 dgl dl A o o = 8
A1997 3.6 LAANINEAZIRATAILAAZNUANT N e Tua 1 ATd NN AN T

2

N WUN (AN319LNRT)

T 1 - 12 Nuldans 14,400
Ta9aN6 YiTaLNLanAIg 4,800
29NNUNTINUA 19,200
¥

40 m

20 m Core T

Zone
= S
- -

917 3.3 uansuuuwlauduansrasenAnsdinaunstiAne

?S.Chairarattananon, J.TaveeKun, “An OTTV-based energy estimation model for commercial

buildings in Thailand” International Journal of Energy Research 36 (2004)
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WINDCW PORTION

OPAQUE WALL FORTION

ISOMETRIC VIEW
U7 3.4 nuanINUANIZAN WWR 44% 41iFuenansdiiingu

3.2.1.2 @nilsznavenans

FIN399 3.7 uarNIItazidndanlsznaualA1sdntinguNaiANEN

978019 IIELATIBEIN JanLALNY
g & o _ 0o o a LAl = =
W NunAeuNIREALNE1Ia Y Tlausuizey | AeURTRALITYL
DS riegguany ReanuiuiEay MATINANARN
o & o A o o o a P

NAIAN WunpeunIndanseddagy silnusiuizay -
L ! a a

wiFng agiillen nszanla 6 Wu. -

3.2.2.3 {{liaesuazngAnssunisagande
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3.3.1 TINunNnanAe

3.3.1.1 A3 9UULRNAAIDIANIANNUULTINUNT AN SN

U7 3.5 uansuuLRIaestinuRnaAunsmiAnsfiae tlsunan VisualDOE4. 1

3.3.1.2 ﬁ’mum‘im@@’é’mmﬁmﬁﬂmf’fﬂ

Pioject |  Blocks Roarns Facades | Spstems | Zones

ﬂ]ffffmﬁrl

MName |Flaorl Area [excluding floor multiplisr]: 92.87

List of Construchions

[Ezlu]:-:ks Floar2 Foof |MtIDeck,2in. inzul., Blt-up j

Flaar |5imulated Slab j

Int Floor |H'EI Mazs ﬂ

Partitions |Pa“iti0n j

% [0 vlo Zaring | Custom Block El

Level |LEVE|1 - Battom j

Muraber of Floors |1
Floor to Floor Ht. |3

Flenum [

Dimengions are in meters.

Edit Defaults | .-’-'«ppI_I,IDefauIts|
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Project | Blocks Facades | Spstems |  Zones
Marne Area [ercluding floor multiplier) : 22 Zone Totals®
|bedroom1
Lizt of Fooms [8] LPD |7.5293 wiing TBE.EE  'wWatt
bedroomi ) .
bed002 Light to Space [1.00 [Fraction)
FEF"DD“ﬂ EPD [ae0se  wime  [19285 wat
iwing
shair Oce. Density |50.0012 mé/Person |0.4473  people
322 Zone Tupe | Conditioned |
wed Occupancy |hnuse_bedmom j
Infilration |0.20 air-changes/hr
Skylight [
Daylight Contral |Nnne ﬂ
Open to Below |
Lewvel 2
Block: Floor2

Process Loads | Edit Defaultz | Apply Defaults

917 3.7 uaman1enuuaN R utinwinenAudonTilsunsy VisualDOE4. 1

3.3.1.4 nuadanilsznetianais sestinuinenAunsiiAnm

FProject | Blocks | Rooms l Spstemz | Zones

Mame
|F1_east

Lizt of Facades (18]

Spec. Method |Custom Facade j

F1_narth
F1_zouthl
F1_zouthz
F1_westl
F1_west
F1_wwest3
F1_wwestd
F2_eazt2
F2_eazt2 ) )
F2_eastd v Orientation; E ast

. Window frea; 3
Roar: living

Black: Floarl Dimengions are in meters, ;0.5 1.6

EdilEustomFacade‘ Edit Defaults | Apply Defaults |

whall Const | d1600_c0.7 ﬂ
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HVAC Systems Editor,

Click on system equipment for specifications.

System Features

r Spstem [cysremn_24005 k2
-

- Re izl

r Occupancy/Schedules ‘house_bedroom ﬂ
F System Era |1989 to present ﬂ
r Rieturn &ir Path ]Duct ﬂ
[ Natural Ventiation Contral Zone ]bedmom'l j

Description

Set Az Default Spstem Apply System Defaults

Cancel | Ok |

917 3.9 uamansnuuaszuLl AN IATasTinuInaN A fiaalisunsy VisualDOE4. 1

3.3.1.6 Nuundayaainia dudulinwinerdansaidnm

VisualDOE 4.1 - HOME Basecase

File Edit BE{ETE Simulation  Organizers  Tools  Help
O w 1: Home + BKK99 Project Blocks | Rooms | Facades | Systems | Zones
E 21 Home + BKKTMY
— 3t Home + Chiangmai Project Mame |HDME Bazecaze Energy Analyst Pokpang
E 4: Home + MakornPathom
@ 5t Home + Ubon At |
&; Home + Songkla Description S_imulatiun compare weather for HOME basecase with any wWeather
g Define Alternatives. ., fie
E Advanced Edit.., .
a Era Built ’W Front Azimuth [150 degrees
g i Climate Zone ’m Add Site Elevation [~ m
; @ Holiday Set ’m Discount Rate ’5— 4
— Morth

Project Lite Cycle |2 years

Energy Resources
# of Meters Utility R ates

Electricity |1 j |Default Elec Rate j

Fuel [Mome -

Building statistics [accurate after simulations are run. Area in e
Gross Floor Area: 218 Conditioned Floor Area: 201

indow Area: 78 Skylight Area: 0

Ovverall ‘Windowwall-F atio: 23.9%
Morth 'wiwiR: 27.1%
Mon-Narth WheR: 30 7%

Refresh 30 Image ‘ Show 30 View |
I

C:\Documents and Settings'<PMUsel\Desktop‘MadelSIM-std\HOME\HomeB azelir| Home + BKK33 [x =181 % =400 | 5| Units 4/29/2013

917 3.10 uamansinnuadieyaainiAaastinuinendefosTUsunsu VisualDOE4.1
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3.3.2.1 @3719UULAIAEY AMNLLLIAY ATANINUNTERANEN

U7 3.11 uamsuuuAnaesenAsd i NN Ao Tisunsu VisualDOEA4. 1

3.3.2.2 NMMUUATATNATI 189R1ANTA1TN9N1

Praoject |Blucks| Roarms ; Facades | Systems | Zones
Mame |f|‘| Area [excluding foor rultiplier): 1600
List of Nl i~ Constructions —
EII]DCkS Foof |F'wd of Conc Roof j
Flaar |F'wd bber tle fl Mass j
It Elaar |F'wu:| rubber tile fl Mazz+gypsum j
Partitiors |F'artition j
. 'D— v 'D— Zoning |Interinr Perimeter j
Perimeter Depth [1g Level ||-'3“"'3|-I - Bottom j

Width |40 Depth (40 MNumber of Floors |12
Floor ta Floor Ht. W

Flerum [

) ) ) Edit Defaults | Lpply Defaults |
| Dimensionz are in meters.

917 3.12 uansnisnauuaAilassaseaAsdinausaalilsunsy VisualDOE4. 1
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Froject | Blacks | | Facades | Spstems | Zones
M arne Area [excluding floor multiplier]: 400 mé Zone Totals®
|core
List of Rooms [5) LPD (000 wime | wat
: :
F|0m_213 Light to Space |1.00 [Fraction]
Room 214 EFD 000 wiine iatt
Room_215
Raom_216 Oec. Density [4000.00 mé/Person |01 people
Zone Type |Unc0nditioned j
Dccupancy | Dffice |
Infiltration |0.20 air-changes/hr
Skylight [~
Draylight Cartral |Nnne ﬂ
Lewel: 1
Block: fl1
Process Loads Edit Defaults ‘ Apply Defaults

U7 3.13 uansnisinuuadiui lueesann1sdrinewsionilsunsu VisualDOE4. 1

3.3.2.4 nuAdanlsznaiiaiang 19981AN3ANINIUNIUANEN

Facade ‘width: 400  MNumber Bays: 40

Projest | Blocks | Rooms |

Spstems | Zones

MHame

e
Lizt of Facades [4]

Spec. Method |T_l,lpiu:a| Bay

" all Canst |generic 4" Brick wal
Glazing |Single Clear & ram
window Choice | agi ag). adj. adi. adi, ad;. adj, adi. 3»
Bay'width [10
Sill Height W

Orientation: East
Roorm: Room_216 W'”dD“f’ Area: E.E ; ;
Block: 1 Dimengions are inmeters.  »= 8.4 T a3

Em:‘

[
[
[
[

GRNRNNNNNAN AN NN NN NA AR AR ARRRRRRRANANRRS

Edit Defaults ‘ Apply Defaults‘

U7 3.14 wansnisinuundansznaueasdinauiosldsunsy VisualDOE4. 1
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HVAC Systems Editor,

Click on spstem equipment for specifications.
System Features

System |Gy stem_40031

Oceupancy/Schedules :I Difice

Spstem Era ]71 929 to present

Min. Outside &ir Retum &ir Path 1Duct

MY o

Cantral Zane JHDDI‘n_21 3

Description

Set Az Default System

Apply System Defaults

Canicel | ] |

3.3.2.5 Auuadiayaainia duduiinuinendansaidnm

VisualDOE 4.1 - OfficeBaseline

Facades

| Swstemz | Zones

Energy Analvst |Pokpang

Edit BEEGEEERR Simulation  Organizers  Tools  Help
v 11 Office Bld, + BKKS9 Froject | Blocks | Rooms |
21 Office Bld. + BKETMY
31 Office Bld. + Chiangrai Yoject Name [DfficeBaseine
4: Office Bld, + Chiangmai Add
5t Office Bld. + MakhonPathom 1558 |
&: Office Bld, + Songkla Description
71 Office Bld. + Ubon wieather

Define Alternatives...
Advanced Edit...

North @

Era Built {1929 1o present  w
Climate Zone |99 5 M
Hoiday Set [None ]

Energy Resources
# of Meters

File:
puy
=]
L=l
=l
N
|
=N
7
!_I}

Simulation compare weather for Office Building basecase with any

Utility R ates

Front &zimuth ({80 degiees
Site Elevation g m
Discount Rate |5 4

Project Life Cycle (20 years

Electricity | 1 j
Fuel [yone -

Gross Floor Area: 19200
Window Area: 3168

Overall Window-wall-F atio: 44,07
Morth WwhiwR: 44.0%
Mon-Morth wiwR: 44.0%

|Defau|t Elec Rate j

Building statistics [accurate after simulations are run, Area in m®

Conditioned Floor Area: 14400
Skylight Area: 0

| Show 30 View |
]

C:ADocuments and Settingsy=PU ser\DesktopihodelSIM-stdb0fficehOfficeB: | Office Bld. + BKK33

X=269 |¥=330 | SlUnits |4/29/2013
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WEUNRN 4.2 WheeumeunisnasanunsiianansdntineundayaanAuansiiaii
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105.00

100.00
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85.00

KWh/m2 .year

80.00

75.00

70.00 222

BKK99 BKKTMY  Chiangmai Nakorn Songkla Ubon
pathom

a

WKL RT 4.6 wamensliNAsUIIANNEudmTLa1A TN

NANTUNANMNULANFANANAT N TaaNansnnAndauInianssuulsuainis

Wunan waznnuua i Wi WiuAtasiwdaaay 3 uan ldsail

AN NN 4.1 wamaan lisetlannszuliuannia naitinuinan Al

Cooling + Fan Electricity Cost

HOME
(KWh/year) (L mAal)
BKK99 10,855 32,565
BKKTMY 9,906 29,718
Chiangmai 6,053 18,159
Nakornpathom 8,317 24,951
Songkhla 8,532 25,596
Ubon 8,100 24,300

ANE1999 4.1 wansen linsatlaanszuuilfueinia waneliisiugn natinuin
a1de Al gegantandsniangamnamnuas Tneanen I nunaindieyaainia BKK99

49091 BKKTMY wag Arlninangasnaindiagaainia dandameslus
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AN99N 4.2 wanaan isatlannssuuliuanniaA natianAeantinenu

Cooling + Fan Electricity Cost
Office
(KWh/year) L/t

BKK99 1,459,400 4,378,200
BKKTMY 1,368,877 4,106,631
Chiangmai 1,127,706 3,383,118
Nakornpathom 1,308,943 3,926,829
Songkhla 1,378,620 4,135,860
Ubon 1,451,147 4,353,441

AaNA1919 4.2 uaasAt iaselaanszuudiueinis wansliisiugn anpns
Arineuendy Arlngegasnanndandangamnaniuas Inanarlianuiaindaya
aN1A BKK99  g4na1 BKKTMY uaz ArluinArgaunaindiayaainis aaudaiiealng
¥ 1% o ¥ o IS A4 o v Y 9 1 v t:ll ¥ -e:ll
fnynaenndasiu aanadeeni nadl thunnande fedaunsenlWiniuiaindayaainied
Y ~ & Yo v
F9udn quasTs1 geauNin aulndAesiuAf liinnunan ngamwamiuAs

anniuin A Wi dusseduum saaumaudndau Inaaandeyaainie
BKKTMY il base case

AN9NN 4.3 wdmaniaBaudauA Wia neditinuwnanAe

fayanan wBe e foyafrainnay WANGING(%)
BKKTMY fiaenan BKK99 9.6
BKKTMY UINNIN Chiangmai 38.9
BKKTMY NINNIN Nakhorn pathom 16.0
BKKTMY UINNIN Songkhla 13.9
BKKTMY lalable Ubon 18.2

nstitiuinanAaainnrssaumauwian ATWRHATA NFUNNITMY UaznFamn+99

waAnFngtineNgni 9.6% uaz ANNTN NPUMNTMY wansnsanid@eslud Ninfigan 38.9%
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A3 N7 4.4 wAAINIFL e U AT N netianAsd11inan

fayanan wEene foyai ey WANFN (%)
BKKTMY laganadn BKK99 6.6
BKKTMY alalalole Chiangmai 17.6
BKKTMY WINNIN Nakornpathom 4.4
BKKTMY iaandn Songkhla 0.7
BKKTMY laganadn Ubon 6.0

nstianAgdInauAINNIsIRILELNLAN AN TWRANT NPEMNITMY uay deaan

weNFNTiaeNgam 0.7% uaz AW ngamns TMY wansingani@esud nngain 17.6%
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4.2.1 AUYAFIUNANA

g

1
a v

H, : Energy, = Energy, nasldnassinzedannsh dayaania sae lidiaanu
LANFNNAU

H, : Energy, # Energy, nnl¥ndasnuaesananad fayanIn1A e HAAH
LANFNNAUY

a aa

AAsed SayalTeaa uiaraaLlssausion 35 One-Way ANOVA uiiL Multiple

—

o

Comparison NszAuLitdAty O = 0.05

4.2.2 an199LATIZA
4.2.2.1 fayganasulniidwduszunifuenniasetl Tdwueouuansing
79luduaa9tIN NN AN AELAZA1ANTAN1INNN
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BN 4.11 uansdinyanaseauinaaufiuge (KW) snedi (Wenaw) nstianansdniin
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