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ABSTRACT

This research is the potential of building design for occupants to achieve thermal
comfort by natural mean in tropical climate of Thailand. That can find the first preliminary
object design from the case study elementary school building is heat gain from the
direct sun that transmit to site location, skin building and the part of sunlight direct to the
inside of building, and next is the orientation of building, the short span could be oblique
to the east-west of sunrise but this building conflict with above that increase the air
temperature higher and over limit of thermal comfort that cause of decrease the ability of
learning.

The result of the research reveals many factors to control inside air temperature
to thermal comfort or close to thermal of comfort. The first consideration is design micro-
climate for make the site elements to lowering air temperature by selecting plants for
shading, vegetations and ground covering for absorb the humidity and reduce reflecting
of sunlight to the building that make the cool air temperature before ventilates to fusin
the building. For the building orientation we can reduce heat gain by design shading
device to protect direct sun to the window or opening. In case of building envelope and
roof consideration select high resistant materials, low conductivity to reduce and time lag
heat gain transmit to inside the building in study hour periods.

After passive design to control the inside air temperature to achieve most thermal

comfort by natural. But some periods from 12.00 am. to 16.00 pm. in May — October the



inside air temperature are still over limit of thermal comfort. From the simulation by
Archipak program after selecting building envelope and design micro climate can
reduce heat gain, the thermal comfort can achieve 36% at down-stair and 44% at up-
stair. When the active design system is consider by use electric fans to control thermal

comfort by cooling effect that the most inside air temperature is in thermal comfort.
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Solar Radiation
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w Radiation
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Heat Losses to Ground

Heat gains and losses in buildings.
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Q = UxAx(t,-t,)
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wNewme U, e
R?’JN
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R, AR ANNMUNINANFaUIAIEN AR NI TUUeN T8

AT

R, A2 AINFIUMINANTAUTENEINATRIA LI LTBINIE

a7AT

O
oY}

B ANNNUITRNTAAUARTTY (3.)

' £ 4 o/
K' . fn  AduszBvsassmstiiaoufeutesiang (Wmk)
N AR Auantiinresianfisseneauiuntianans
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de A Ae Muiinszan (m)
SC  AeAduisr@ndnistuns  TnaanAduLlssAnEnise
WAATBINTZANLEN (Spec ANLTEN) uazAdnLls@nanisila

unaresgUnsnliauaalviuninszan

' {ifig (BTU) anandaifin British Thermal Unit



SF @ Solar Gain Factor luusiasiia
uazlagNstNEmMULLNITHIANEEU ATUINRINENNAS
Q = UxAx(t,-t,)

AR AINNTUIANTEUTBITARFNT

U
A AB WUNHUN, YA

T,  A® Temperature Sol-Air visawinfiugaumai Indenisay
At HUURNHI (81N1A) (R9AN C)
t, A guuuiinnelu (aern C)
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anvenelugn1azad (Steady — state) Lifinasiia Time lag (Norbert Lechner 1991) usi
o~ 1 1 o z ' & [

WANTNAT NFMELANTaINTsnemaARFauTasiagauatiuasAlsznauvanelsznig

(Kwang-Woo Kim , 1984)

AUNITAILAINNIMINAINGDY (Time Lag)

Time lag (second) =dt = ’D—CE(Q(X
I.f;’ﬂ P = Density (kg/ms)
C, = Specific Heat (J/kg C)
dx = thickness (m)
K = Conductivity (W/m'C)

A1 2.1 uanegaaasiaaaFeuinuliodan (Time Lag) dAmiudoullsznauenans

X AMIVUANNTDY
#au18981AT Jan
(Time Lag) 1.4.
WAIA usintanz Wifidaniuanuiou 0
£ 4
IfinRaintueneiuanuiau 0.5—1.0
x - o [ £ 4
nsudisaifuneuuasiagiuaciuieu 1.5—25
ABUMIANENWAY 2.5—6.0
Pl TuRerbifidaniuaanuiau 0.5—1.0
Tifdaniuacaau (nld 2 4u) 1.5—3.0
- - -] -
2 Y vitepaunin
w1 10 T, 23—26
WU 20 . 5.0~ 6.0
w30 9u. 7.0—8.0
dauauastlszy | nezandiuden 0
Wi nzan 2 4u 0.0 —0.5
endalidaus (Glass block) 1.0—2.1

° [+ 9 L
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2R uaziauduiedinisunsnszanuesanly annisAnAdewudn ngusulilng
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0.45 3nz) HeeldArsernlszanns 1000 BTU (ASHRAE 1989) fhumunandnatin fvinliin
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0 a4 4
2.7 msmm'}mﬁu‘iﬂﬂmsszmzlmmﬁ HAZNITLARAUNURIAN
(Ventilation  and Air Movement)

Tudnwuraninanssuianieu m?ﬂ'anuuu'mwm‘?v'ﬂﬂmumummmQﬁ’nmﬁﬂ‘imﬂ
Fesssumd uarhiseslimdeuaniiin siendsrndumiu eunsaililaelitanis
Hudnunluiaslaeseuresiniagesende ieqaronieu  ANTL  uezuaniAny
annALFgVd

271 nssEnE@INA (Ventilation) Aeniaiadeuieniameludasenniane
uan ANNFRINNTEIMALRgNEaZ AN TUsznn A1uruau uasanEIENIRLTEIAY
Tuaaiu Sidaenlu m¥h Aw Wi uaw air change Aadali lunsszuneanAdaeia
sesntA Andusiaullandisinaviedesaninsannat Tnsauinresdesaneninsinas
Wudadouiuiifumeansniely sifeduiusinBunmeniesnely  sysdienis
pandian  Tnsmsneladnlluazmslasanuilunfueulasented  Unfivialuangeed
FRanmsennaAqrasauws 05 — 5 mYh uazifieatluiesiitlndszg-uieine 1B
pendlauazanas wasFunuarfueulaeenladasdiitu dafunuasueulaeenladifi
T 0.15% TenBanmsfizudunabeseseneuyed uasdeBunandiudy 05% fiax
udunsesianysehiun dfunsRrssTULsAteINTA Tntszunniarldagszndng
12-28 m’/h sia 1 AY

e sasldanaialyl 15 ac/hr Wealfiuass 10 ac/hr Feati 20 — 30 achr ae
\piaaq, 159911, $09A2 30 — 40 ac/hr

ANNITATUIUNITTLUNEI AN TBUAREINSILUNBINNA

Wv = 0.33 Nv (Ti-To)

da Wy = Burnupufau (Fms)
N = air changes per hour (ac/hr)
% = Fu1ms1a99as (au.u.)

wasdmRsanitauiln

Vol flow per sec = V x N/3600 m’/sec
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ANTNN 2.2 WAABRTINITTNEINEINIANIENEN

Uhnnufldaes Ui nan
fiansI (AUSiRILI1,000 A1, qumﬁ' Nguuu‘r’ quw‘a’* 'lzjquw'r'

it 100 M7.10.)

iabinruduouau Cfm slaau Us sioau

vieniFeu 50 25 5 12.5 25
WRINARDY 30 - 10 - 5
Heulfjidine 30 35 7 17.5 35
Weanust 50 35 7 17.5 35
vinasyn 20 - 5 - 2.5

= al .
272 n19LARBUNTRIEN (Air Movement) AsANNANTBIRAEITIBINA

d’ ] 1) 4. =!' nl' ] o o/ 0 (-3 & AH'
wdaulnaiudnng  leaniAadeuntmiamiasiliidniduld sinnisiinszusan
douwracadauaenlyl  uazdudseianiansduFianiamiaesinnieiactenlvinig
d' dx - 4 ﬂl' ° 2 o ] 1 4 <
SUMEIBIIBATN  ANMITsNTNITaNAINTI IARAnnsinguald wnamEs
andpeivllfasinliidndadalifiooniadiem  winanAomFaanunifiullfasyinli

$1IANEYVFRIUNIUNATRNIIUUAZIANTINFNN

AN 2.3 LAAIAMNANNURTENINAINITIANIAT AN TN A LN

pFaaungluieuazaniastinguny

ANITAN mwiﬁnmmqmmﬁﬁamm HATNATY

0—0.25 m/s LiftrnuwAsuulag lignunsadanals

0.25—0.5 m/s frae1—2°c aune uazhisunou

0.5—1m/s An12—3%¢ fune uazﬁji'dqﬁn'mﬂ‘fﬁﬂu‘lmmmmmn
1—5mis Fae3—5°c flanwaautasunauls

NN 5 m/s Aae5°c autdmLTTE

ﬁm : Henry j. Cowan, Peter R. Smith, Environmental Systems . New York : Van Nostrand Reinhold Company Inc.,

1983 . p83.
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2.8 NITHAAN (Wind)

NILARNVIENTLARELIMITBIBINA LHARINAINLANANTBIAINNABINIA WAL
ANUANFNTBIPEUNNH auq:ﬁwﬂnﬁuﬁﬁﬁﬂmunma"ummmmﬂqa‘lﬂﬁqﬁuﬁﬁﬁmw
NARLIBIENMAAY IIATTATINAGUEINAGY (+) Aedaufiaaiatsnziumie dowiis
ANNARUBINNARN (-) ¥98 Wind Shadow ARANIUIIARIUMAIIBIBNANT AIULWINIIWA
snsaiulmudneneiinessiuusiuiy (Land) u@NHRUzIRURTILTNN (Water)

< [ ' L a -g H
mmﬂu‘lﬂm'mm’mﬁuwuﬁsxmwLLNumuuazwum
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N

719 2.28 pluanamaipdeulureseniAruumasti g ug

UG

L.

VN : Fuller Moore, Environmental Control Systems . New York : McGraw-Hill, Inc., 1993 . p64.
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UAZAIUNDLAN ()

Layout of buildings and effect on wind shadowing

71 2.30 gUuandeenasilifuan uazianduay

2.8.1 BATILTIAN {(Mean Wind Speed Profiles)
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eV, AR AERIAREANIFIANTIAINGS Z
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V, A AdasieduanuinnnaNg Z,
Fd AB TTALAIINGITBIANTIANTSBINTU
z, Ao faysaruiianiszAuauge v,
a AD AFIULTIBIAN NN TBINA

AT NN 2.4 waneAFauls (a) VRN MR sTINA

ANNLITINIIARDN piauLls
MG, 7ilds, Lifidsnegu, naanse 0.11
vﬁu?‘vjﬁa’q. Wullinszannszane 0.15
AuRrudies uldigeaduliisn 0.25
lusadies HenAmsuuiuiu 0.36

Pt
VNN 2 Henry J.Cowan, * Handbook of Architectural Technology * New York : Nostramd Reinhold , 1991 , p 136
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1 l /
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A3 2.5 WARIIABLAN (Wind shadow) ATUUAI81ANT ANRUSTUARdILT8987ANS

TABLE LENGTH OF THE WIND SHADOW OF A BUILDING, IN TERMS OF THE HEIGHT, LENGTH AND WIDTH OF 1t
BUILDING FORM :
Wind shadow length (xH)
&'?ﬁ" (v;)m Height (H) ° wib s Lzl""" b m::‘m i 8A 16A 3ia - YR thenien
X A o0° 24 33 5} 8 PO ;K :
2A A 0° 2 23 33 8 ] _D:.l»
3A A 0° ‘2% 3t 43 5% . TR 5 5 B
A 2A 0° 5% 8} 113 164 18 _B_ :
A 3A 0° 67 14 164 183 20} _Q_
2A 2A 45° 2% 5} 9} 13} 15 _ﬁ_
2A 1.6A 30° _ 3 4 6% - 10 13 -ﬁ—
2A 1.5A 15¢ 3 5} 84 113} 144 -El—
2A 1.5A 150 24 4} 64 1 13} ﬁ_

Source: R. H. Evans, ‘Natural Air Flow around Buildings’, Resoarch Roport 59, Toxas Enginvoring Exporiment Station, Toxas, 1957.

U

7

2.32 gluamesrezreaanduan

U7 1) 1Wi991A1999 A = 3.00 AT ALINNTNUBIBIANT 2A = 6.00 LIRS AN

49 1.6A = 5,00 AT YUNAIA1 30° ANENITBIBIATT 4A = 12.00 LNAIS

7% 2) \AduaNiIAN 4A = 4x5.00 = 20.00m3
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Figure : Wing wall design patterns for twowindows on the same or adjacentwalls
showing probable airflow patterns and wind directions for improved ventilation perfor-
mance due to wing walls: (a) excellent, (b) poor, (c) good, (d) poor, (e) excellent,
() good, (g) paor, and (h) poor. (After Chandra et al., 1983.)

#1240 pluang nasldAFuSANaN (WING WALLS) damsudaaveinsnauuniafeat vie
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'fm’] FULLER MORRE, “ENVIRONMENTAL CONTROL SYSTEMS HEATING COOLING LIGHTING p. 83
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m?ﬁen'd'}oﬁﬂﬁ’tﬁmﬂ?'\ngm?tﬁﬁ \F8In9n "Stack effect” uaz "Chimney effect"
ANNNINNTINATZUNERINIA Lﬁmmnmmumnﬁhwmqmuqﬁ

V = 0.121 x AxHx (Ti-To)

V= Fnmeend wiae m’/sec

A = Aundeaudla wdae m* (Mvualidtesandn desanaan)
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Il
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goumnie N AN uAING h wiae C

a '

To = BMUANAINIANILUAN UL C

9 a

cool heavier air (T,)

- N\

Stack effect ventilation
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Schematic of direct evaporative cooler.
77 2.45 gUuansdnEzMIIATdulaennsszive
° @ w - ' "
2.11 nIgmAadtgumgnu (Earth Cooling)
a8 va ° 3 a a; 1 <l a d‘
qmmgulﬁﬂu @zmmﬂqmqummﬁ HACAINDE HRLW)ULRNE 26 - 27 29An

wadea NAsEAUAITNEN 0.60 WAT INHIRY
o 3 j - o o a v, .
nismmautulas inuawdudaiuaulaenss (Direct Earth Contract Cooling)
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AnEuIINARlan  dunmelueians  aedniswarafiniiedesiuaautuiasdaug

neluanaig

_

Direct earth contact cooling.

3U7 2.46  gluamsdneuznsiandulaelinuduiatuaulaenss
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2.11.1 mslgANEuaInyialafY (Earth Cooling Tubes)

An neeanuuuiireniattwisaniadeglaauneuiazidngsaenas anie

1 v
a ) -~

fehwvisqallaziignuugisndgumgiiainia imsziinisanaanfeuunviefil

71" 2.47 sulugmainisinasaifiuainvielfdn a) Open-loop, b) Closed-loop

2.12 mMsldWasngaeInIANEWATL (Wholehouse Fans)
dedsenniaffunddnlunufieanaafeuluiiveny  dasledlainanasiinly
RnAnunaenIAan luties aazieernaneuaniifiundadinunmeluetasniaising
udaeanlunmgInt sntlunay dmiudnsifaanadsetszudng 100 B 200 fmin
’ﬂmﬂ‘nmﬁ'ﬂauﬂ’J?ﬁiTﬁl'z"ln’]i‘i‘:U'm’r)’]n’m 30 0 60 airchanges per hour
Recommended flow rate = floor area x ceiling hight x f(CFM)

Wa f = 0.5 A uFuRRaNARRTINAUss IR UaNALL = 1.0 AMFUssULNAaNtinaLRen

71 2.48 puansdneuznsAARIARNAABINATIE WA
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< s " ® .
2.13 n1gynANNLEUlAEWAAN (Forced Ventilation-Electric Fans)
WARN AMNNSANMY 989 OLGYAY (1962) wudnsaudsvidoeadalinyweiisndl
o ) ade Wy a o a y v a o
pnFAnifuasndigmniindalaaseludnemuzgiionniAwuuFendu ldun nisiiaaiuda
annieane uaziteldannudanilusoulaiiessiauseluanwaoadudiinsige wu
' < i AI A’ <
4N 100 fom (5 m/s) IBIAMFIBNTNNIY AUTIRSFANIEUASZNNL 0.4 BIAN
A ' a ! _a ' 3
wades Fennneanndy wignmaiiseseinidaziaundning usdriianuEaauiiiaeane
1enaiiannianiaiieunilsinsegluansinaunald
WanumA uasiRanAsy uddivndin uaslsendandanuuinndtszuulfy
21mA WaaniliFnuildoulianimaesguugil anwnisefieusa uasan weeans
ook o o < caia ) o 4 o o
UBANIANATY UANNITILIRRANAD NBIARTARRLMAMUMAUTaN U INAdIUNR
luindalufagauminluia Aeudnnisgaeinmpainsmasdelilfainumiraesluin fae
ANFIRNNIsiuANEasauaeNawmes A nuiesnRnseRaanadzasiiluiesiliiu
fdasliananeuenidansniediemeenld Weauldrowidnanne  wilildan

ANTURNANS

AN

3107 2.49 gUluaRmRNMPITRTAGN

WaauAaRUA w0 1HEREaan 4 mis TisEn 3 AT WAL 0.5 m/s Tvey e 12
was Wasna o eanamnsiTh deuuasnisinaeld 6 wiade

® Vaaumaiu (Desk Fan) fnnaduringuinansluiaseus 6-16 i 1wde 150-
4008i8duims Jamdasuaunisinau Tnsemnsaufunasunousaealdfud 2-4 iy

I ﬂl‘ ¥ % o
LLﬂSN'l.!Nﬂ’J'UF]Nﬂ’]?d’]ﬂ“/\ﬂ’]uﬂ"lﬂ‘llﬂ\?w&]ﬂu
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v Y

® WAaNAINY (Floor Fan) ﬁ‘nmmLﬁumqus‘fnmﬂuﬁm%«wi 3.2-24 147 W38 80-
600 fiadiums faAnduiunlasuaauaanld 2-4 szdy uazl."lnmuaunwzhﬂ‘lﬂmﬁé"m
VINEIBINAAN

®  WAANAANIN (Wall Fan) i‘l'nu'mLﬁudﬁLﬁudﬂquﬁnaﬂqluﬁﬂ%@Lwi 8-48 'ﬁ') 999
200-400 HaAWAT N13ALANAINLITUATNNTAsTeIaaNaz I ssuudnvFeALdean e

zavpanninsldunanunun aeunfainisalfuseiuaanuEals 3 sz

® NAANFAANANLWTERAANLIUNAY (Attic Fan) HawiadurAudnaluin
Fousl 20872 U sile 520-1,800 faAwAs famdpauanszAuAMIEIreTaanegly
seauigldannnnsaldidetiazaan WauAAMAILILLLTITRgUs A uRnReANUs
Winwaaenn Gundt Waanlseau

o sinnnuuulaas (Orbit Fan) Snunmdurnaudnaneluiadaus 12-16 e
300-400 ndumg ifhuimauBawautiiauiisisarsussamilusaiioonay Taouseauiigs
senllannsnufuuawidenrslalaaninlfuansiiduiuasaiass

® WRaNAABINTA (Ventilating Fan) ﬁ‘nmﬂLz’futhqusfnmqluﬁm?uwi 4-24.47%0
138100-610 findwms FdMannielusastinGey Taemuasiea s daulng

a , ] 4 AW A < g 9
TN ﬂHQﬂNqﬂLWﬂQﬂﬂ?ﬂﬁ‘ZU'\ﬂﬂqn'\ ﬂﬂhJU?Qﬂﬁﬂ'\ﬂluﬂﬂ\’ﬂﬂﬂNqu‘ﬂ [R§%GN

]
1
'
.
I
]
3
.

—— - — e

@&,

(1) \ | @

- Basic fan types
(1) Ceiling mounted fan with control unit on wall
(2) Wall mounted fan ;
(3) Portable standard mounted fan
(4) Portable low-level fan

: ()

g7 2,50 gUluamsdnmisians
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B N e
2-:0
1ol [3—_—3;2 l worktop level
=200
o 12-0
2 !

Section 1 ceiling fan

30
/ -----
20 : z//:——-
) O 501 —- _>’_J -
| Al 22 1S
e }Q\I 7 wahop level
. Q2
Y7o, ] . 3 3 4
Section—600mm wall fan
Wind speed and distribution with fans
Notes:

Each square is 0-5m X 0-5m.
Wind speeds are metres per second; compare with the effects of
different speeds given in appendix C.

7N 251 gUluansdneznisnsrataNidNRusudnANT N

AT 2.6 UAAIERIINNTTELIERINIAATAINI I U IR TR AU A M

NITNIDINARNF ALNAIU
1ualuie ARTINITTZLILBINA AN ldeu
(finamms) (AU.IATAIT) (8L AT/
fazulFine e bilazulFna s dncunlfinef hifiazwFnef

900 140 3.40 2.12

1,200 215 4.30 2.74

1,400 270 4.50 2.83

1,500 300 4.80 3.00

1,800 325 4.95 3.08

AN9197 2.7 WAAINITIABNIUIARARY

Area Served (h)? Fan Diameter (in.)
150 42
225 18

375 92
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nsuszidiualgangaasn ﬂaumm‘inﬂ%mu'lﬁm naNNe

Wattage(Watts) x Power cost (B/kWh)

Howrly operating cost (B/h) =
1000 (W/kw)

ANNT 2.8 UAAIANENL s ANEN TNTIRINaLART

Horsepower Type Full Load Efficiency,%
0.05 Shadeed pole 35
0.08 Shadeed pole 35

0.125 Shadeed pole 35
0.16 Shadeed pole 35
0.25 Split phase 54
0.33 Split phase 56
0.50 Split phase 60
0.75 Three-phase 72
1.00 Three-phase 75
2.00 Three-phase 79
3.00 Three-phase 81
5.00 Three-phase 82
\a3A1 hosepower 4719u3RA annsnAnldaInNANNIg

Horsepower (HP) x 746 W/HP

Wattage =
¢ Efficiency
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CLIMATOLOGICAL DATA FOOR THE PERIOD 1986-1995
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Station SUPHANBUR fevation of stalion above MSL 7 Meters
Index station 48425 Height of barometer above MSL 8 Meters
Latitude 1344N Height of thermometer above ground 120 Meters
Longitude 10008 E Height of wind vane above ground 11.65 Meters
Height of rainguage 0.80 Moeters
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Presure (Hectopascal)
Mean 101258 101153  1010.01 1008.34 100722 100669 1006.56  1006.97 1008.12 101047 101272 101408  1009.60
Ext. Max. 101962 1018.98 101734 101504  1012.21 1011.21 101142 1011.84 101341 1015.94 1019.29 1020.78  1021.51
Ext. Min 1006.95 100568 100404 100260 1001.96 100155 1000.77 100128 100252 1004.89 1007.08 1007.85 100033
Temperature (Celslus)
Mean 262 274 289 305 30.0 20.2 28.7 283 28.2 27.7 266 252 28.0
Mean max. 326 338 356 373 36.2 H9 34.1 338 344 322 317 314 33.9
Mean min, 21.0 221 242 252 258 25.5 251 249 247 24.4 224 200 238
Ext. max. 34.7 36.0 38.0 39.6 39.3 373 372 36.7 35.7 34.6 342 343 39.8
Ext. min. 184 18.6 217 26 232 235 234 232 29 215 19.1 15.8 153
Retative Humidity (%)
Mean 7 3 73 70 73 74 75 78 81 80 73 68 74
Mean max. 90 92 93 91 90 88 89 91 94 93 90 86 90
Mean min, 46 46 48 43 51 55 57 59 62 62 54 46 52
Ext. min. 30 29 28 30 36 42 43 46 50 48 42 34 24
Dew Point (Celsius)
Mean 19.9 214 29 236 241 23.7 236 238 243 2.7 210 184 225
Evaporation (mm.)
Mean-Pan 1278 1373 1825 199.3 190.6 1712 159.9 150.4 1410 130.5 1337 1353 13594
Cloundiness (0-10)
Mean 42 40 42 52 7.0 8.0 8.1 88 8.5 7.0 48 38 6.1
Sunshine Ouration (hr.)
Monthly tctal Mean 2428 2341 2513 2419 183.3 1532 1534 125.5 138.7 163.3 2013 229.8 2318.1
Daity total Mean 8.1 78 84 8.0 6.1 5.1 514 42 45 54 6.7 17 772
Misibitity (km.)
0700 L.S.T. 38 29 5.0 68 9.0 10.2 10.5 10.3 9.6 8.7 77 64 76
Mean 6.3 6.4 74 8.0 9.3 10.1 10.2 100 9.7 9.3 84 78 88
Wind (Knots)
Mean wind speed 1.5 24 32 32 27 32 32 29 1.8 2.1 27 23 28
Prevailing wind s S S S S S ) S S S N N N
Max wind speed 138 153 20.1 275 25.1 222 226 21.0 212 18.9 16.9 180 3.6
Rainfall (MM.)
Mean 59 13 14.6 377 117.9 98.5 758 1273 238.2 2129 20.6 48 956.5
Mean rainy day 0.9 0.6 14 4.1 10.8 1.5 135 16.8 19.0 135 24 06 95.1
Daity maximum 56 12 9.3 239 475 352 27.7 40.5 533 77 123 44 88.8
Number of days with
Haze 303 278 292 230 9.0 21 31 12 0.9 44 1768 262 174.8
Fog 6.6 78 1.7 03 0.0 0.0 0.0 0.0 0.t 0.0 0.1 0.8 174
Hail 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Thunder storm 0.1 05 0.8 39 8.7 59 33 5.6 124 85 0.9 0.2 50.8
Squall 0.0 0.0 0.0 0.1 03 0.0 0.0 0.0 0.0 0.0 0.0 0.0 04
Computer Section
Climatology division
Meteorogical department
23-Dec-97

1 119/ = 1.853 NN/BN.



CLIMATE GRAPH FOR THE PERIOD 1988-1997
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Station : SUPHANBURI Latitude 13.44 N Longitude 100.08 E
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CLIMATIC ANALYSIS SUPHANBURI 1988 - 1997

Temperature Relative Humidity

Mean [ Mean max. [ Mean min.

Temperature (celsius)
Temperature (celsius)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Jan Feb . Mar May Jun Jul Aug  Sep Ot  Nov
Diumal Temperature Cloudiness
Dosr Ewer
0o 10

Tomperature  (colius)
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0 4
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Mean Rainfall 1988 - 1997 Solar Radiation 1988-1997
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BIOCLIMATIC CHART BIOCLIMATIC CHART
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BIOCLIMATIC CHART A BIOCLIMATIC CHART
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Dry Bulb Temperature (celsius)

BIOCLIMATIC CHART SUPHANBURI : 1988 - 1997

BASE ON COMFORT ZONE FROM PSYCHROMETRIC CHART

WINTER : DBT = 298 C, RH = 15%
DBT = 24.7 C, RH = 20%
DBT = 229 C, RH = 68%
DBT = 275 C, RH = 50%
SUMMER : DBT = 325 C, RH = 13%
DBT = 271 C, RH = 17%
DBT = 247 C, RH = 20%
DBT = 29.7 C, RH = 45%
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SOLAR CHART : SUPHANBURI 1344 N

1st Jan - 1st Jun
dry bulb temperature
base on summer comfort zone 25.05-29.05 C
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SOLAR CHART : SUPHANBURI 13.44 N

1st Jan - 1st Jun
wind velocity = 0.1 m/s

base on summer comfort zone 222 - 251 C
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HOURLY EFFECTIVE TEMPERATURE : SUPHANBURI 1988 - 1997

WIND SPEED 0.1 mi/s
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EFFECTIVE TEMPERATURE & COMFORT TEMPERATURE COMPARATIVE
: SUPHANBURI 1988 - 1997

Month
WIND SPEED 0.1 m/s
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SOLAR CHART : SUPHANBURI 13.44 N

1st Jan - 1st Jun
wind velocity = 1.0 m/s
base on summer comfort zone 22.2 - 25.1 C
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1st Jul - 1st Dec
wind velocity = 1.0 m/s

base on winter comfort zone 20.9 - 23.8 C
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HOURLY EFFECTIVE TEMPERATURE : SUPHANBURI 1988 - 1997

Month
WIND SPEED 1.0 m/s
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EFFECTIVE TEMPERATURE & COMPORT
TEMPERATURE COMPARATIVE : SUPHANBURI 1988 -1997

Month
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SOLAR CHART : SUPHANBURI 13.44 N

1st Jan - 1st Jun
wind velocity = 1.5 m/s
base on summer comfort zone 22.2 - 25.1 C
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HOURLY EFFECTIVE

WIND SPEED 1.5 m/s
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EFFECTIVE TEMPERATURE & COMFORT TEMPERATURE COMPARATIVE
: SUPHANBURI 1988 - 1997
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Relative Humidity Curves
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WBT (Wet Bulb Temperatures). °C

@
Specific Volume 120
(e) lOOf ~ 3
~120
~
100
\ . <
~ 80
0 ™~ ~
~ ~N60
0 20 40
Enthalpy. ki/kg

opey Aipuiny

24 g/kg
20
z
16 3
I3
12 &
x
8 3
S
4 F
0

Elements of the psychrometric chart. (a) Dry bulb
temperature (DBT) and humidity ratio (HR). or absolute humidity
(AH); (b) relative humidity (RH) curves; {(c) wet bulb tempera-
ture (WBT) lines: (d) specific volume lines: (€) enthalpy or heat
content, relative to dry air at 0 degree (in both °F and °C scales).
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AINAITNANDIVDY Auliciems WA SV.Szokolgy, 1981 ATNTDAIUILVBULT 6

auwldfeil wiAgupifminzanldaingas.

Tn = 17.6 + (0.31 * To.av)

UNNMNIZaN (Neutrality Temperature)

T0.av. = ANadtgUU)iinaaanall (Mean Temperature)

Tnel4A1 mean max Temperature uaAY mean min Temperature
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anlAa1n Tn +2 uaz Tn-2 Set Line Slope Ae dufinyueiinguidnmilaufuiiouddn

-~ d" 1 o
gompiiuazanuduuandiulaeaunsanldangns

Set Line Siope = 0.025 x (Tn - 14) x AH
laefi  Tn = goungiifitvsnzan (Neutrality Temperature)

AH = FAMNTUEVE (Absolute Humidity)
{ 1 g Gl . .
AINN1NARDITAY Auliciems, 1981 WLFIAIRINTUANE (Absolute Humidity) Aas
[ -3 = 1 o/ r © o (.4 :"
ajlu199 4-12 gikg dramuTugniaguandassananaminlhwd¥andada dofuda

AMT0ANLEN AH 91 4 ez AH 71 12 1ReR A eLRauneld

1597 3.2 deyagiananldlunsdiunmnteuanattsessaringweson

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

Tmax 31.3 | 336 | 344 | 353 351 | 350! 327 327 | 326 | 321 | 321 | 329| 332

SdMax 1.2 1.1 0.9 0.8 14 1 1.7 1.8 1.3 1.5 2.1 2.8 1.35

Tmin 204 | 234 | 248 257 269 | 267 26.1 260 | 258 2607 243 | 227 | 249

SdMin 1.1 1.1 1.9 1.5 1.8 1.4 1.6 1.3 1.0 0.8 1.4 21 1.4

Tsd 0.5 0.7 0.4 0.8 1.3 1.0 14 1.3 0.9 1.0 1.5 22 1

RH am 88 89 90 37 85 80 84 86 90 90 88 86 87

RH pm 42 44 48 45 49 48 57 57 60 61 52 46 51

Rain 0.0 0.0 0.7 143 | 949 | 794 | 1006 | 156.0 | 424.0 | 865 | 119 0.0 | 968.3

Irad 4648 | 5052 | 5456 | 2688 | 4992 | 4826 | 4661 | 4445 | 4208 | 4535 | 4532 | 4528 | 4592
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NHELUB): Tmax = mean max temperature( ° C)
SdMax = standard deviation of maxima
Tmin = mean minimum temperature ( ° C)
SdMin = standard deviation of minima
Tsd = standard deviation of daily mean temperature
RHam = early moring ralative humidity (%)
RHpm = afternoon relative humiduty (%)
Rain = total rainfall in month (mm)
Irad = solar irradiation on horizontal(Wh/m2 day)

o

[ nfeyagiianiAresianingnssniFantsanireinauie iaeBsng

9

e

Auliciems uaz SV.Szokolay. lesais



LIMITS OF COMFORT : SUPHANBURI

Comfort Zone Calculation for : SUPHANBURI 1988 - 1997

The Coldest Month : December
Mean max. temperature 314 Isius
Mean min. temperature 20.0 celsius
Mean temperature 25.2 celsius
Tm = 252 celsius
n = 17.6 + (0.31 x Tm)
n 5 17.6 + (0.31 x 25.2)
= 2541 + 2
= 2341 - 27.41 celsius
dT = 0.025 x (T - 14) x AHT(50%)
dT for ET. Min = 0.025 x (23.41 - 14) x 9.09
= 214
The axis intercept = 2341 + 2.14
= 25.55 celsius
dT for ET. Max. = 0.025 x (27.41 - 14) x 11.62
S 3.90
The axis intercept = 27.41 + 3.90

= 31.31 celsius
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LIMITS OF COMFORT : CHON BURI

Comfort Zone Calculation for : SUPHANBURI! 1988 - 1997

The Warmest Month : April
Mean max. temperature 37.3 celsius
Mean min. temperature 25.5 celsius
Mean temperature 30.5 celsius
m = 30.5 celsius
Tn H 17.6 + (0.31 x Tm)
Tn % 17.6 + (0.31 x 30.5)
= 27.05 + 2
= 25.05 - 29.05 celsius
dat = 0.025 x (T - 14) x AHT(50%)
dT for ET. Min = 0.025 x (25.05 - 14) x 10
= 2.76
The axis intercept = 25.05 + 2.76
= 27.81 celsius
dT for ET. Max. = 0.025 x (29.05»- 14) x 12.8
= ﬂg / ‘
The axis intercept = 29.05 + 4.82
= 33.87 celsius

LIMITS OF COMFORT : SUPHANBURI 1988 — 1997
COMFORT DBT. FOR THE WINTER = 23.41 - 27.41 celsius

COMFORT DBT. FOR THE SUMMER = 25.05 - 29.05 celsius
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anlusunsu Archipak
COMFORT ZONE SUPHAN
fuT foT foH
COMFORT ZONE FOR WINTER: 1 1374 32 7 100 %
3 o 2 1% 46 7% 100 7%
DBT = 23.41-2741°C 3 0% 69 % 100 %
RH = 50% . 4 0% 84 7 100 %
5 0% 87T 7Z 100 %
6 0 %Z 80 % 168 %
COMFORT ZONE FOR SUMMER T 07 47 100 %
DBT = 25.056-29.05°C 8 0 E(' 6 2‘" 100 ?’
9 04 71 %4 188 %
RH = 50% 10 0% 64 7% 100 %
11 0% 36 7% 160 %
12 24 % 19 7% 160 %
Yr: 374 61 % 160 %
F 4 rd {l ra ,I g ra 30
SUPHAN 8/ka
fur = 0.03 / /// /

foh s 000 A2s

Dotted horizontal extensions to clinate lines:
down to 14X of temperature minima and 86% of maxina

4 fd - -
UN3.30 guamameuumsntazaung ussdieyagiianmenusillasusin

2093mingnesnnd santlzunsu Archipak
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SUPHAN
fuT 0.03
foT 0.61
foH 1.00
ventilation effect w 1 and 1.5 n/s

Dotted horizontal extensions to climnata lines:
down to 14% of temperature ninimna and 86% of maxina

o X -
717 3.31 pluamtaumantazaung ezt eAlanmgaumniannie sl
Tlasisin vasdmdngnesan 7 anlilsunsu Archipak

COMPARATIVE ET. and COMFORT ZONE :  SUPHANBURI 1988 - 1997

JAN FEB MAR  APR MAY JUN JUL AUG SEP OCT NOV DEC

e ET LINE

FAY
I\
.\

|

A4

HI -f.‘_-‘ ¥

DT

Effective Temperature (Celsius)

o a .
U7 3.32 plusmnFaudisusnmgum)liseuiran1nsauisaamIns g ET fugnw
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Fmnasametnual¥ (45 Saimsanng) Taefifidnasunisdremanuausn (OTTV)
memmmj%’ 55.42 GRARBANTINNAT AY RTTV ﬂfﬁ 84.00 IAFFBAITNINAT UATAT
OTTV teeneduiigegn Aedumsduanilan 76.92 adaniseums TanAnisdtem
pfeudaulngiinauandagourasmiiilsuas i OTTV 192.90 TRAABATTNINAT

WNNFRNIIAUATAY OTTV 55.17 IRSIRAAITININAT

AN N7 4.5 UARNNANITHNEWMANTaUIN (OTTV/RTTV) 184871A5FRBEN

_ R u D Q OTTV | OTTV 12
i wiinmia : 8 SF | sc
(sq.m.) | WsqmC | (C) (Watt) Watt/ sg.m | Watt/ sq.m
wiile s 67.5 3.100 | 100 - -| 209250 31.00 31.00
1] iy 67.5 3:100 | 10.00 . - | 209250 31.00 31.00
% silaiiy 48.0 3.100 | 10,0 - -| 1.488.00
Aziusen |
tianu(szg) 28.8 1.800 | 17.0 - - 881.28 30.85 30.85
sy 123.0 3100 | 10.0 . 3,813.00
wnu(lseg) | 763 6.100 | 140 - 6,517.73 51.83
azduan =
slaiiu 332 5.610 511715 | 0733 | 5,105.30
wiaiu(ulseg) 19.2 5.610 5 [ 171.5 | 0.960 | 3,700.02 168.04 76.02
£ VST 228.0 3.000 | 28.0 1,9152.00
AT .-
wlaiu(lseg) | 228.0 3.000 | 28.0 1,9152.00 84.00
aqUAn OTTV 1peAtsuddl 55.42
aquldn RTTV ol 84.00
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nuALE doutananiiy o awnsnaranmenmniWawnlndseuasaniozaueli
Tnenafindnnszuany  Sdnmnszuseniuusindmiunsaiannzauns bisunou
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TuanAns SnnsAnnseenuLLaTAsLRRaduTecAqamiie mlernmm A Ui
W arldfunuieunaaniy tsznm 2 wimesdmirwile susludsegaiewideny
W9 Uz AuRdRzduan uazardueen azldfuasuiawiu 2.5 winteanguun uas
dmiueasluananany (ashqe 147 wille) saalszmalng gauunaliAmilalaiuied
ArfersnnanfiAld Ussanns ritewin wazluggming ArlFldRuE@amdaunndniin
wile 8 Wi nurnemAieanfidenou utaaANNFaugIgn sTndne a0
14.00-16.00 u. Fuihudaiinsseriindognefirnziuandaddd  Asamiuduaues
anslimadniiaiy  dwiusamansliiidadounanansiuneaeaanaiaurtesy
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dtenAlatAsa (Cross Ventilation)
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A3 5.1 wamaleesugmiun1saeNwULENAT AXIENITU8I Mahoney AN
Tlsunsu ARCHIPAK
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- madremsicemsidouuavaginuiia rriusen-
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5
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- postanenisTasWianniddemdazman

3. NMITTuUNEaINA

- o - v - .
- AIANTATHANBTUENNLAUDANATUIALA (Single banked

J o 1] o . .
rooms) e liiananmtinuluans e Cross-ventilation

4. i9ailn - da9aNIUNA LY Timuiiszanns 50-80% vasRikTa

5. Aumisresteails - agfiAviiauacls dmtﬂmﬁmfuauagjﬁnﬁuﬁqeﬁq (Body Height)
6. matlaariutsatlauesenas | - figunsniflesiuussuazsuliiudenilnuasennns

7. 6 - Fagin uezfiAnsmissmiianadeuldnnnii 8 i
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N N
oo e
10,000 P 's/dey é %
041 M:0.3 A
3 ( 1)
S ‘- ! %
(s} v
hea' tom optimum 1:11
10,000 v,
l:l - 1:2.4
&
y 2)
=
w
-
optimum 1:1.6
(=] 1 1:1.6 9?
&
b
—_—
S 3)
x
optimum 1.1.3
o
= Ll 1:3
=
2
x
1
)
2 4)

W

g 5.2 Bsufeugliwetas luusazdneuz)ionis
1) puswemsluaamung aandhi 1: 1.1 -1:1.3
2) gUswarasluaneusu Aaniiut 1.6 - 1:24
3) gusneslurnieuuis Aniu1:13-1:1.6

4) plsverashwanieuty pasiu1:1.7 -1:1.3

a < ar a
53 nisAnuAAsinis leuldiieliuanmgi

a

annsAtAsiannTesiselazinig axwudigaam)iiennia avigumgigaga

au

o

Useanne 32°C (v‘i']m?"n“mqmnqﬁmmmffuﬁ 22 WOAANEW W.A.2544) W 1981 14.00 W. A
&u‘l.umsﬂammnL‘T\Iﬂmuqnqmuqﬁﬁmﬁs?q‘[mamﬂﬁtﬁuamﬁmmﬁ'ﬂﬁﬁaﬁ
Taamsdgneiuliuazveaquiau ieavanAauANFNBIgIgRieNTArauTia
Wadngneluenans Tnefiileanmguugiianniagegmlszanm 35C davrin sulilug)
gruupiilasuliazanaavielszunn 34°C uasfiguungfissAuRtAquAUATANAIMAD
32'C gramgRenialdaaliiszinu 2-3°C fadusannsaiguugiistniAuae i
Wgnmpiidhindlamanazaunals %qqmuqﬁmmﬂ‘?’iamommﬂ AINNITATUILUBLLIR
annzavelaallsunsy ARCHIPAK fiA1 23.41 - 27.310 'C lunguuna uaz 25.05 - 29.5

¢ lunaieu
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HORIZONTAL TYPES

Vitw: SECIION MASK. EXAMPLE: CHARACITERISTIC:

Horizontol overhongs cre mort
elficient toward south o around
southern orientations. Their

mosk chorocteristic it segmental.

Louvers parallel 1o woll hove
the odvontoge 1o permit oir
circulation neor 10 the elevo-
tion. Slonted louvers give
beter protection thon vertical

ones.

Convos conopies will hove the
some charocteristics os solid
overhongs, and con be mode

retroctoble.

Wheve protection it needed for
low wn angles, louvers hung from
solid horizontal overhongs ore

elficient.

A swiid, o peclorated screen
steip porallel 1o wall cuts out the

lower rays of the sun.

Movotle horizontol louvers
chonge their motk charoc~
tevistics occording 1o thei

poritioning.

77 5.8 gluanaAraniuaamauIney (Wiyurea MmN



VERTICAL TYPES

VIEW: PLAN AND SECTION: MASK

EXAMPLE

CHARACTERISTIC

Verticol finy serve well towerd

" o0 eosl ond wast ond neor these

1oy
! orientotions. Their motk charnc-
Teristic is sagmentol

Vertical fins oblique 1o wall will
result in orymatrical mask

Separation from wall will avoid

bl b, A

i f
Q! Movable fins con shode the whole
wall, o open up in different
direction eccording 1o the sun's
position.

7N 59 sUuantATEIMARNINUNLAY (HRNT9RIMNUNINEY)

EGGCRATE TYPES

mb i 0 superimpaiad
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1 wihnedzueyfndun

R=AX/K

. AX K U
18N"17380) . 20 2+
. (m) {w/m c) (m” ciw) (w/m® ¢)
|
| < - - -
T[:]E - 1.AduanAduen 0.044
i e 2 juay 0.010 0.879 0.011
| 3. BguenyATIus 0.080 1154 | 0.069
a
i s ' it 4.Juany 0.010 0.879 0.011
5. Aduonadluy - - 0.120
2 - - 0.255 3.921
2 minedgueny 2 1u
b, AX K R=AX/K U
TuNMiag % 2 20
(m) (w/mc) (m" ciw) (w/m® ¢)
1.78uamAR BN - - 0.044
==
,E — 2. Juny 0.010 0.879 0.011
B e -
=g 3. 8guan. 0.080 1154 | 0.069
i =1 uBY
=5 4.Juny 0.08 1154 | 0.011
e "
een (I e 5. 8gunry 0.069
(8 enpen | o |
6. juau 0.08 1.154 0.011
7. Afueniadulu 0.120
MU 0.325 3.08
3 wiriedguany 2 1u udeadwenin
) AX K R=AX/K U
namian , 20 2
(m) (w/mc¢) (m” chw) (w/m” ¢)
1.4fu8 N AKUEN - - 0.044
' == 23juanuy 0.010 0.879 0.011
tha
= =2 3. Sgueqy. 0.080 1.154 0.069
| 1Eraw 4. Juany 0.011
- EH— ipey r
= - s 5. 4aeamA 0.10 0.160
b | = = L 6. Bgunny. 0.010 0879 | 0.011
T 7. Juay 0.080 1.154 0.069
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79U 0.495 2.02
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/ AX K R=AX/K u
NN . \ .
(m) {(w/m c) (m" cw) {(w/m” ¢)
1.7guamafnmen - - 0.044
_{;" . .1 - 2ajuny 0.010 0.879 0.011
: T
= s T N
= b~y 3. BguBQATIUEY 0.080 1154 | 0.069
T
0 = 4. juny 0.010 0.879 0.011
T B :
a o™ 5. 2829 NAINA - - 0.346
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6 tRripfiguen + Ja99NaIMA + Guduuedn
. AX K R=AXIK ]
MenIian . ) .
(m) (wmgc) [ (m" cw) (w/m” c)
- 1.7due Ak nuen - - 0.044
= W 2.3juam 0.010 0.879 0.011
- 5
5 e 3. AguagATIuiu 0.080 1.154 0.069
= o
= Bukinnta 4.1 Juanu 0.010 0.879 0.011
= .
Fuuan Eq[ﬁuiu 5. 4899 W9INA - - 0.160
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3. NauanAdlu . 0.120
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2 : - 0.378 2.646
UHUMANUUN 4 1N,
" AX K R=AXK | U=1/€R
TIUNIFIRN > .4 .
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o P .
1 UAIAMNTTILAIRDUR

B AX K R=AXK | U
. hihibes (m) (w/mc) (m*“ciw) (w/m2'c)
i i 1. Afuanaduuan : . 0.055
Ca 2. NTiiinenaus 0.005 0836 | 0.006
3. 1899874 - - 0.458
pp 4. uhidueda 0.009 0191 | 0.047
5. Wananadulu 0.080- - 0.148
294 0.714 1.401
2. UAIANRAUA + uduﬁﬂ-fumfﬂﬁagﬁﬁuﬂﬂum'
4 AX K R=AX/K u
$98N13380 : - 20
(m) (w/m c) (m” c/iw) (w/m” ¢)
. ke 1. AdnamARIuuan - - 0.055
gy st 2. naziiinaneus 0.005 0.836 0.006
3. 1899990 - E 1.356
! N, 4. agiitiurloasd - - -
iy | 5. wiufiduuefa 0009 . | 0191 | 0.047
| 6. AduenAduly - - 0.595
—‘!'JIJ 2.059 0.486
3. wimnzidiesaend + lout
= AX K R=AX/K U
79UNNIIAN ; o 20
(m) (w/mc) (m” ciw) (w/m” ¢)
1./suan AR ILuaN - - 0.055
2. nrziinanaug 0005 | 0836 | 0.006
3. 1999 N8N - - 1.356
4. aualaudn 0.005 0.031 0.161
5. wiudiduueda 0.009 0.191 0.047
6. AsuaaniAdulu - - 0.595
79 2.22 0.450
4 ué’qmnszlﬁﬂmﬁwj + lefiu (Rock Wool)
B AX K R=AX/K U
8N17360) L 2 $n
(m) (w/m c) (m” c/w) (w/m” ¢)
— ::‘:‘:m":‘ 1. e mAduuen - - 0.055
— 2. nsziiinanaug 0005 | 0836 | 0.006
3. 189998NA - - 1.356
4. aunileiiu 0.005 0.032 0.156
5. uciudlfuueda 0009 | 0.191 0.047
6. Adnaniadulu - - 0.595
79 2.219 0.451
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2. i o fpumniininduauan  hiosngdwiunnihanddununasiufiony

. e
wmzarlidoslumsmapauitiuaininudu asnnieluanang

e AniAnnuFau 0,138 W/m C

- - o & o ad o 3
3. Yuungiin o fanmouznmailusinuaia  dacmamu wliwuss manziumsldwunne

UINDIANT

e  Fnninaniien 2.927 Wim 'C

A o o 0 o £ i o '
4. VuaaU L ﬁanum:n'mﬂummwﬁ Hanuuiausaaandaiuunsin  uAtiANEdn

N mnsdmiumsldynunislu

®  FmninAnNFeu 1.298 W/m C

& ), Oy
5. ngzilieq o JANHIIEMATUAMNGA HAMNLIALTINUNIL

®  ANITUIAINTEYN 1.298 W/im C

56 msAnEIEAlsEnauaIAs ARuAnNsENURAAMTEANTAY
nemsaRaaLAsTATINiaY RaAnM LT ANTAAIBNDIANTFIDEINNBU
UAinlpeemsaziulddn mezrnafeugegaazaiidgaulsznaundean deazuniigelu
dnaaaiiiinisBeaunsanuie PEUNOHNNANIAT 13.00 . (iR INUAIEHRET (Solar
gain) A1 8989 AmA SurusenBaaINAINFaUTIiNaINITdatiAIITe Y
(Transmission heat load) T89UAINTEANNNATUNARZIUAN ﬁmmnﬁqn 4167 SR8 Maan
15.00 u. Fafuluniseenuuuaimsieanniszaaneliiuenans duneuusnAenisans
armslimnzaniLRANTesaniing mnﬁuﬁqmmﬂnuuumﬂ'ﬁqﬂns‘rﬁﬁmﬂmlﬁn’u

21A7 IUAIUTRINTAAAINITANEUAINTEY (Transmission heat load) #atinisidanld




ameFeuldusenunifod
~hgnaeluties

anafeuldugialiamnsn
dremamafaudigniuludies

71N 5.17 uananisiiasauauanuiauuutuna
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Tanl snauemsRTiAndnlsAnansinmanaieum (U) Wuns ldauauiupuden
Wiaudeinena  uazmindendanueansauenaniudadn higanaufdacnieu
daupndaufitinainacudeuut (Latent heat) uazaanieu dulda (Sensible heat) ax
anudetieriuetifudoulsdouddase uazgunsaliAtaldlniinsing 4 neluennns
wasnmMsiulgedagisznauanasludiureanden ieldauuiuauou
aundlaufionn 2 §9 Aneouseuasaenideiiies 2,885 3 filaan 14.00 u. uazan
audauiitnudewuanszanilefiguUnsafiliuan Annszasaieusaamae 1,830 Tns fi

1981 15.00 W.

lﬂl g ¥ o
AITNN 5.14 ANNITEAMNTAUIIMNUAIAT

nan 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
naaAn 1 5987 6397 6690 6854 5888 5143 2856 66 2887 5601 7716 8910
wAIAN 2 1761 1924 2056 2150 2203 1892 1653 918 21 928 1800 1480
1N 13.00 14.00 15.00 16.00 17.00 18.00 19.00 | 20.00 21.00 22.00 23.00 24.00
waIAN 1 8976 7978 6215 4039 1748 3% 1398 2980 3619 4268 4898 5480
MR 2 2864 2885 2564 1998 1298 562 127 449 958 1163 1372 1574

10000

Q (Watt)

il N X

1 2 3 .4 75 867 -8 .9 .10 11 12 13 14 15 16 17 .18 19 20 21 22 23 24 Tme

l—O—uﬁvm ravfinlg —l—udm2 wi’tdi’uﬂan

717 5.18 puamINsTANTENAINUAIAT

4#’ ¥ C )
A1?9N 5.15 NITAHIBUIINHRINDDY

1 100 [ 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 11.00 | 12.00
uiladg mn12 21 165 267 376 487 594 693 780 849 900 927 930
uilidy mn22 3 21 34 48 62 76 88 9 108 114 118 118

niiag m12 41 4 36 69 104 137 167 194 216 231 240 241
uilidy w22 6 1 6 1 16 2 2% 31 34 37 38 38

M 1300 | 1400 | 1500 | 16.00 | 17.00 | 1800 | 19.00 | 20.00 | 21.00 | 2200 | 23.00 | 24.00
uiagg mmn12 830 551 232 95 397 642 802 | 1237 | 1488 | 1531 [ 1371 | 1040
uldg mm22 106 70 30 12 51 82 102 157 189 195 174 132

wilidg m12 210 124 25 76 170 246 295 312 295 252 191 119
wilidy m22 33 20 4 12 27 39 a7 49 a7 40 30 19
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 STon
—&— nitriadgin Aa.12 naumnliinlge —l— miriedgin An 22 naamaliinlge
—A— mitriadgAuila 12 naumaliilge —X— mianedgauila 22 waamalfnlge
Ell v o 1 a
1% 5.19 suamanizEANTAUIINNINNEE]
di' ¥ ]
ANTMN 5.16 N1TTAMNTAUIINTAILULAINTEAN
A 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
483uaq 12 1762 1845 1905 1939 1942 1715 1024 288 425 1043 1503 1753
daaudy 22 1060 1200 1300 1355 1361 1225 883 458 4 453 842 1126
s 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00
8auae 12 2973 3717 3878 3438 2493 745 1025 1147 1278 1411 1539 1658
daauss 22 1574 1810 1830 1661 1329 391 167 37 254 475 690 888
5000

Q (Watt)

2 3 4 5 6 7

—o— dasune12 nauarsldulse—E— dauna22 waani sl dul g

U 5.20 gUuamanszAnNFauaINTeILAINTEAn

AN 5.17 NITEAMNFAUINNUENANLUAN

8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24 Tme

nan 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
wiEng 12 1717 1880 1997 2062 2068 1843 1213 476 292 1006 1588 1966
wiihgeng 22 1076 1190 1270 1315 1319 1181 807 369 90 521 878 121

na 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00
wigna 12 2754 3146 3129 2730 2017 44 284 523 776 1034 1285 1516
wtieing 22 1675 1988 2034 1829 1411 111 98 261 435 611 783 941
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12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Tme

—&— miAn12 ieumsddinlge —l— w22 naamaliulge

71U 5.21 plusmaniszaraFauanmisnaman

A7 9% 5.18 NMTLANNFAUIINUAIAN

nan 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
AN 1 5987 6397 6690 6854 5888 5143 2856 66 2887 5601 7716 8910
WA 2 1586 1697 1787 1851 1887 1576 1366 695 113 957 1722 2302
van 13.00 14.00 15.00 | 16.00 17.00 18.00 19.00 { 20.00 21.00 22.00 23.00 24.00
w1 8976 7978 6215 4039 1748 396 1398 2980 3619 4268 4898 5480
i 2 2607 2578 2242 1686 1013 314 327 593 1038 178 1320 1458

Q (Watt)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Tme

ey —-——— - m.ﬂ,.]

N 5.22 grluamaniszanufauatnudaan

' ¥ -

5.7 MIATINERUAIANARUIENNATUAUNDA
nMsAns ey esansdsruaadeudinnneluaims  dudag

o &
NTIALBIATT UAZAINATEANTaUINATUN e luaNANs anlusunsu Archipak Version 5.1
o ' - ] - -l
(St. Australia) azldFgoumniinieuen uszneluenms muReEne 7 ARisninia
KN N.1-n24 Andeysanmiiiennta fansFaunsaeuldfiarsanideuiitianmgi
< a ' o 4 )

BMATBUGARBIABUNENIAN GLIMYRENAMNEUENGgIgATIAN 36.2°C fitan neunis
Uiinlpenas fiszduiudusuazdusecsesenans Agomgiinieluanans Hgnungiige

o o H QJ o x s ’ QJ -
47 355 C uaz 37.2 C o1 16.00 u. grunpiinszAuiutuans axguningnuuniiniszay
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fududne mszBvsnaannauifidanudauiinnanudsmn uazudenmanlflzeian
o ’ 4 o -
nsauenA1s MiasAtAMaFaunidinnneluenals i ligmgiinnaluaiaisanss Tae
- l o ' & ' o ° GJ
figungiinelusiasiidusnuacduuuiidngege 33.8 'C uaz 350 °C filam 16.00 .

- s ' o “ > J o
AMT0AAUUNRA AU 1.7 'C uariduuuiiaAn 2.2°C

AN 5.19 usasAguugiianniAntluenas newuasndnisfnladagnseu

AIAITUATUAIAT

181 100 | 200 | 300 | 400 | 500 | 600 | 7.00 | 800 | 900 | 1000 | 11.00 | 12.00
[oumgiiannia 273 | 266 | 261 | 259 | 258| 263 | 27.3| 287 | 304 | 321 | 338 | 351
rewlfnlgaduans 317 | 31.3 31.0 30.7 30.5 30.3 30.3 30.6 30.9 31.4 321 327
rieudfunlpeiudes 311 30.5 30.1 298| 206 | 296 | 208 30.6 315 325 339 34.8
naalfunlgedusns 31.8 315 31.3 31.1 31.0 30.9 30.9 312 315 31.8 32.1 324
wninlfnlgsiuaes 312 | 308 | 305 | 302 300 | 299 | 300 306 | 313 R0 27y B3
ey 1300 | 14.00 | 1500 | 1600 | 17.00 | 18.00 | 19.00 | 20.00 | 21.00 | 22.00 | 23.00 | 24.00
[uugiienna 39| 362 361| 37| 362 344 35| 325| 314]| 303| 202 282
rewdfinlgedudne | 333 | 339 | 344 | 346 | 348 46| 3BO[ 37| 383 | 38| 324 321
rievfinigeduans 355 36.1 363 36.1 358 352 34.1 33.7 33.1 326 32.1 316
waalfulgedusns 327 33.0 332 334 334 334 332 330 329 326 323 321
ninlfnlpetuaes 37| 342 | 345| 346 | 345| 342 337 33.3 32.9 325 320 31.6

0 A ' i i 2 2 ', i 1 i 3 A i A A i 3 i i " A L I A

1 2 3 4 5 6 7 8 9 10 1M 12 13 14 15 16 17 18 19 20 21 22 23 24 Tme

—O—ulkrindgin anrsummnifiniy —8— mlieighn an wiimmlfinip  —A— elried g risumaliiniye
—¥— miwiesdginumbimamaliiniys  —M— gnmpitiemn

7% 5.23 puamsanmgnumgiianniAniaiuenans nauuazuaINslinlpdannsey

DIANTURSNAIAY

mafmuumnnadaniiafiaszueanuiau Hdadeunqunia
OUTDOORMEAN  31.0C
INDOOR MEAN 324C
TOTAL HEAT GAIN a1Ni#in 80 AN X 90 = 7,200 w
AMNA7 4 AUX100= 400w
HEAT GAIN annnisdeeinumaniay = 1911w
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TN 9511w
NGAT Wy = 0.33 NV (Ti—TO)
9%511 = 0.33 x N x 756 (32.4-31)
N = 9511/345.27 = 27.54 ac/h

frteadlafimunaiuiidensn 38.10 Az.u. An 90% = 34.36 AT,
Vol flow per sec = V x N/3600 = 756 x 27.54/3600
- 5.78 m’/sec
fnszuanuNeanenAsiiARa 2.6 Tenvde 1.34 mis
An 65% Wanszuasadnnnmelueiaig 0.87 m/s

fariu munedeallantadnaesanieugaiian = 5.78/0.87 = 6.64 AS.M.

Iz H o 1 [ - 1
wiNufidaatlnreeanA1sfantinailan 38.18 A7.M. AR 90 % HAN 34.36 AT.A.
34.36>6.64 AU LARIINTUIATEUTI AN A ININEINEEMFUNITITLNLRINTA At

ac a
AGHTTNTR

5.8 MSATIARDUANNTANUNNH

sannsAnsanngmniiannAdaulng anaewil 5,19 Wiadiidmsedeuns
aau lagAraNIRBUNHNIAN gruufienntAdIUINGAzaLUANIAULIARNITALNE 74%
4zagjsTnI 199291981 10.00 1. AUIN 16.00 W, agjlurauiamrantIzaLg 25% e luda
1 #2979 8.00 W, B9 10.00 u.ua:ﬂz_jihndwﬂuwmamqmmﬂ 1%

WATAINNIPINABIANT  N1TRBNULLENANS  nisdenlifagulszneauatais an
gunsollnin  wazandafliennns sldRanszaadeutumeluetnnung i
grungReniAnylue1AsgeIL AInmedi 5.20 uaz 5.21 grungiienAnslueInsd
Fugng azeglureulInanIITaLe 27% ININTRLIIAANNIZALNY  73% douduuy
gruugiienianeluainsetlureuiananiozaunt 19% BggININIBLIIRENITAUNE
81% usilesinnlfungsenasdaansd@eniddaniiuauou ieminsaanaseulailidoun
meluenans sidednanmeluenaieniign uaznistlesfuuasuanlfifutesuasteeans
TneldgUnsnliauanfivinliiguugiianianeluea1sanas Tefuaniazauansi
qmunqﬁﬁ%ud'mﬂu 30% (a1 4%) unziunsaiiu 24% (i 5%)

delddilafanseanuuunstiesfupudeulituenans  waznisdenlddan
Uszneuenasuda nsdaanmFunetas ieanguugiisnniadaanislimuldl Aaqu

AuuaznNITaaNIsasiauANFaudnuInlueAng AMNANINLTIIUDIAITNAZTILIAA
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mm-‘fiis.zo LAAIAT HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997

Station ‘SUPHANBURI
Latitude 13.44 N
Longtitude 100.08 E

base on winter comfort zone : Jul - Dec = 23.41 - 27.41

base on summer comfort zone : Jan - Jun = 25.05 - 29.05

HOUR| JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC

0.00‘: a4 ‘j-i28_’3‘. 282 .-'T:

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00}27.5 | 288

11.00

12.00] 31.1 | 324 § 343 | 360 29.9
13.00] 32.2 | 334 | 353 | 370 31.0
14.00] 326 | 338 356 | 373 31.4
15.00] 325 | 33.7 | 355 | 37.2 31.3
16.00] 32.1 | 332 | 35.1 | 3638 30.9
17.00] 315 | 32.7 | 345 | 36.2 30.4

18.00f 30.8 | 319 | 33.7 | 363 | 344 | 33.3

19.00) 29.8 | 309 | 328 | 343 | 33.5 | 324

20.00{ 31.7 | 3832 | 325 | 315

21.00} 305 | 319 | 314 | 305

22.00] 205

} 203 | 30.7 | 30.3 | 29.5 | 28
26.3

280 | 27.

23.00| 25.2 282 | 29.5 | 202 | 285

B98Nt = 24.85%  FNGIALE = 1.17 % gandnaune = 73.98 %
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A3 5.21 HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997
1ST FLOOR INDOOR TEMPERATURE (SCH11) iautlfurlyadagnsauenans

Station SUPHANBURI
Latitude 1344N
Longtitude 100.08 E

base on winter comfort zone : Jul - Dec = 23.41 - 27.41

base on summer comfort zone : Jan -Jun = 25.05 - 29.05

HoUur| JaN | FEB | MAR [ APR | MAY | wuN | suL | Auc | seP | ocT | Nov | DEC
0.00}.28.0. 311 | 325 | 320 | 31.2 | 306 | 30.3 :
100} 7.6 307 | 321 | 316 { 308|302 | 30
2.00) 21 303 | 31.7 | 31.3 | 305 [ 29.9
3.00} 1268 1299|313 309 | 302 | 296 ,
200|264 | 206 | 309 | 306 | 29.9 | 29.4
5.00] 2611 293 | 307 | 304 | 297
6.00]1259 | 271 [P35 305 | 202 | 296 |
7.00} 2508145 i 200 [ 305 | 303 | 207
s.00[1261 |1 b 205 | 309 | ad7 | 300 ‘

0.00126. 78] 300 | 314 | 312 | 305 | 299 | 296 | 292

10.00272 | 307 | 321 | ale | 312 | 304 | 301 | 207 | 202
11.00[02821| 206 317 | 331 [ ad7 | 31.9 | 312 | 308 | 305 [ 209
12,0028 305 } 326 | 340 | 3da | 325 | 319 | 315 | 31.1 | 306

13.00] 298 | 31.2 § 33.3 | 347 340 33.1 | 324 | 321 | 31.7 | 811 | 296

14.00f 30.8 32.3| 34.4 | 357 348 33.8 | 33.1.|°327 | 324 | 31.8 | 30.4 | 29.3

16.00f 31.5 33.0| 35.0 | 36.3 3&'3 343 | 336 | 33.1 | 328 | 322 | 30.9 | 29.8

16.00] 31.8 | 33.2 ) 353 | 36.5 35'5 344 | 337 | 333 | 329 | 323 | 31.1 | 30.1

17.00| 31.8 | 333 | 353 | 365 | 355 | 344 | 33.7 | 332 | 329 | 323 | 31.0 | 30.1

18.00) 314 | 329 | 350 | 36.2 | 352 | 34.1 | 334 | 329 | 325 | 32.0 | 30.7 | 29.8

19.00f 30.2 | 31.4 | 334 | 349 | 341 | 336 | 325 | 321 | 31.7 | 31.2 | 299 |

20.00f 29.9 | 31.1 | 330 | 345 | 338 | 328 | 32.1 | 31.8 | 315 | 30.9 | 206 [ 2

21.00] 29.4 | 30.7 | 326 | 340 | 334 | 324 | 318 | 315 | 31.1 | 306 | 202 | 28"

22.00| 300 | 31.9 | 334 | 328 | 320 | 31.3 | 31.0 | 30.7 | 302 i!ﬁg"g‘

B

23.00 296 | 31.5 | 33.0 | 324 | 316 | 30.9 | 30.7 | 30.4 299|

it r\m-&‘

1098118 = 26.90 % AINTIALE = 0 % gandnaune = 73.10%
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AN91a7 5.22 HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997
2ND FLOOR INDOOR TEMPERATURE (SCH12) riauilfunladannsauanans

Station SUPHANBURI
Latitude 1344 N
Longtitude 100.08 E
base on winter comfort zone : Jul - Dec = 23.41 - 27.41
base on summer comfort zone : Jan-Jun = 25.05 - 29.05
[Hour| Jan | FEB | MAR | APR | MAY | JUN | JuL | AUG | SEP | OCT | NOV DEC |
Y | 308 | 322 | 31.6 | 30.8 | 30.2 | 29.9
1.00 302 | 316 | 314 | 30.3] 20.7 | 29.4
2.00 205 | 30.8 | 305 | 20.8 | 202 |28
3.00[F 30.4 | 30.1 | 29.4
4.00 30.0 | 297
5.00 29.7 | 295
6.00 29.7 | 29.5
7.00 208 | 29.7 | 293
8.00 205 | 309 | 3d7 | 30.1 | 205
9.00 308 | 321 | ad7 | 310 [ 30.4 | 300 | 2086
10.00 | 200§ 321 | 305 | ado | 323 | 315 | 310 | 306 | 300
11.00] 30.0 | 31.7 }34.0 352 | 344 | 334 | 328 | 322 | 318 | 312 | 297
12.00] 31.3 | 3300 353 | 364 | 344 | 344 | 337 | 332 | 327 | 321 | 30.7 | 29.4
13.00] 322 | 339 361 | 373 | 3d2 | 351 | 344 | 338 | 334 | 328 | 315 | 303
14.00] 332 | 349 | 37.1 | 38.1 | 3d9 | 357 | 350 | 34.4 | 340 | 334 | 322 | 31.2
15.00| 335 | 352 | 37.4 | 384 | 32 | 36.0 | 352 | 346 | 342 | 336 | 324 | 315
16.00] 332 | 349 37.1 | 382 | 3fo | 35.8 | 350 | 345 | 34.0 | 334 | 322 | 31.3
17.00] 327 | 344 | 365 | 37.7 | 365 | 35.3 | 346 | 340 | 336 | 329 | 31.7 | 308
18.00] 318 | 334 | 355 | 368 | 358 | 346 | 339 | 334 | 329 | 323
19.00] 30.3 | 315 | 335 | 350 | 343 | 338 | 326 | 322 | 31.8 | 31.2
20.00] 29.9 | 31.1 | 331 | 345 | 338 | 328 | 321 | 31.8 | 31.4 | 30.9
21.00 30.5 | 324 | 339 | 332 | 322 | 316 | 31.2 | 309 | 304 | 2
22.00f'287| 300 | 319 | 333 | 327 | 318 | 31.1 | 30.8 | 305 | 29.9 '
23.00}{ 205 | 31.4 | 328 | 322 | 31.3 | 306 | 30.4 | 30.1 | 296

4@t = 1871%  Andndune = 0 %

gandnaune = 81.29 %
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AN$197 5.23 HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997
1ST FLOOR INDOOR TEMPERATURE (SCH21) nawilfuilgeingnsauannng

Station SUPHANBURI
Latitude 13.44 N

Longtitude _ 100.08 E
base on winter comfort zone : Jul- Dec = 23.41 - 27.41 :

base on summer comfort zone : Jan-Jun = 25.05 - 29.05

MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC

31.0 | 324 | 320 | 31.2 | 30.6 | 30.3 | 30.0

30.7 { 32.1 | 31.7-{30.9 | 30.3. | 30.0 | 29.8

30.3 [ 317 | 31.4 | 306 | 30.0 | 20.8 | 29.5 | 2914

301 | 315 | 31.1 | 304 | 208 | 206 | 203 |

29.8°1 31.3 1:30.9 | 30.2 | 29.7 | 294

5.00] 2 %7 | 207 | 311 308 | 301 | 205 | 293

6.00[F 264 | 2f6¢| 296 | 310 | 30.7 | 300 | 205 | 202

7.00 F 295 | 31.0 | 308 | 302 | 205 | 20.2 [

8.00 I 301 | 315 | 302 | 305 | 20 | 2956 | 29.2

9.00fi 201 305 | 31.9 | 3l5 | 308 | 302 [ 2099 | 206
10.00}/2 309 | 323 | alo | 312 | 306 [ 302 | 209 | 294
11.004280| 20.3 ¥ 31.3 | 328 | ad3 | 31.5 | 30.9 | 306 | 30.3 [ 207
1200|0284 207 Y 317 | 332 | ad7 | 318 | 312 | 309 | 306 | 300
13.00 | 3008 320 | 335 | 3o | 321 | 314 | 311 | 208 303

14.00) 29.2 30.5| 32.5%} 33.9 35'3 32.5 |-318, |%31.5.4°31.1 | 30.6 | 29.2

15.00] 29.6 30.9| 329 | 343 32‘6 327 | 320 | 31.7 | 31.4 | 308 | 29.4 |

16.00| 20.8 | 31.0 | 330 [ 345 | 3ds | 328 | 321 | 318 | 315 [ 309 | 205 |

17.00 29.8 | 30.1 | 33.0 | 345 | 338 | 328 | 32.1 | 31.8 | 31.4 | 309 | 295 [

18.00) 29.7 | 30.9 | 329 | 343 | 336 | 32.7 | 32.0 | 31.7 | 31.3 | 30.8 | 29.4

19.00§ 29.2 | 30.4 | 32.3 | 338 | 332 | 325 | 316 | 31.3 | 31.0 | 30.5

20.00}: 29, 30.2 | 321 | 336 | 330 | 321 | 315 | 31.2 | 30.9 | 30.3

21.00)'288| 300 | 31.9 | 334 | 328 | 31.9 | 31.3 | 31.0 | 30.7 | 3022

22.00 ( 29.7 | 316 | 33.1 | 326 | 31.7 | 31.1 | 30.8 | 30.5 | 30.0 |

23.00) 282°| 294 | 313 | 32.8 [ 323 | 31.4 | 308 | 306 | 30.3 | 20.8

R

10988 =30.41% FANIEUIE=0%  GINIAUE = 69.59 %
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AN3747 15.24 HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997
2ND FLOOR INDOOR TEMPERATURE (SCH22) nauiliugedngnsausians

Station SUPHANBURI
Latitude 13.44 N
Longtitude 100.08 E

base on winter comfort zone : Jul- Dec = 23.41 - 27.41

base on summer comfort zone : Jan-Jun = 25.05-29.05

HOUR| JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT DEC

306 | 320 | 31.5 | 30.7 | 30.1

30.1 | 31.5 | 33=4=1=30.3"1"20:&

29.6 1310

30.6

30.3

30.0

29.9

30.0

30.8

316 | 3l3 | 306 | 300

311 | 325 | ad1 | 313 | 307

Sy

298

32.0 | 334 | 3ds | 320 | 314 | 31.0| 306 | 301 [285 |

12.00) 29.2 30.6| 32.7 | 3441 31’5 326 | 32.0)|731.6.] 31.2,] 307 | 29.2

13.00] 208 | 3120 333 | 347 | 340 | 331 | 324 | 320 | 31.7 | 311 | 207

14.00f 30.6 32.0| 34.0 | 354 346 33.6 |¥32,9 Fi32.5 47322 | 31.6 | 30.2 | 29.2

15.00f 31.0 32.4| 345 | 358 310 33.9.1.-33:2°1.328 | 325 | 31.9 | 30.6 | 29.6

16.00f 31.1 32.5| 345 | 359 310 339|333 329 | 325 | 319 | 30.6 | 29.6

17.00| 300 | 323 | 343 | 35.7 | 348 | 338 | 331 | 327 | 323 | 31.7 | 304 | 295

18.00f 305 | 319 | 339 | 3563 | 345 | 334 | 327 | 324 | 32.0 | 314

19.000 29.7 | 309 | 328 | 344 | 33.7 | 33.0 | 321 | 31.7 | 314 | 30.8

20.00§ 293 | 305 | 324 | 339 | 333 | 323 | 31.7 | 314 | 31.1 | 305

21.00 289 30.1 | 32.0 | 335 | 329 | 32.0 | 31.3 | 31.1 | 30.8 | 30.2 |

22.00] 285 | 296 | 31.5 | 33.0 | 324 | 31.5 | 30.9 | 30.7 | 30.4 | 29.9

23.00] 280 | 29.1 | 31.1 | 325 | 320 | 312 | 305 | 30.3 | 30.0 | 2905 | 28.1 | 26.8

FNANE = 2456 %  HNIENE=0%  NNALNE = 75.44 %
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AN397 5.25 HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997
1ST FLOOR INDOOR TEMPERATURE (SCH22) uavfulgadannsaueanans + Uiuanmuidion

Station SUPHANBURI
Latitude 13.44 N
Longtitude 100.08 E

base on winter comfort zone : Jul- Dec = 23.41 - 27.41

base on summer comfort zone : Jan-Jun = 25.05 - 29.05

HOUR| JAN APR | MAY | Jun | suL [ Auc [ sep | ocT | Nov | Dec |
0.00}ii26: 309 | 305 | 20.7 [ 0.[266 (1255
1.00) 26, 306 | 30.2 | 204 8 M ).
2000257 | 302 | 209 |.204 | 285 [ 28 :
a00[i255 [ 2660l 286%| 200 | 206
.00 2 6.4 [#28.3%( 20.8 | 29.4
5.00[125.0 | 282|285 | 206 | 203 [¢
6.00 | : 295 | 29.2 1
7.00 : | 205 | 293
8.00 30.0 | 2d7
9.00 | 90| 30.4 | ado | 293
1000Ji261 (83720 204 | 208 | ad4 | 207
11.00f2¢ 208 | 313 | ads | 30.0 | 204 [§29
12.00 302 | 317 | 32 | 303 | 207 | 29.4
13.00 30.5 | 320 | 384 | 306 | 209 | 206
14.00022.2: 1 29010 310 | 32.4 | 3ads | 31.0 [ 303 | 300
15.00 | 204 314 | 328 | 341 | 312 ] 305 | 302
16.00§ 283 | 295 | 315 | 330 | 333 | 31.3 | 306 | 303
17.008283¢ | 28165| 31.5 | 33.0 | 323 | 31.3 | 306 | 30.3
18.00} 2812 | 314 | 328 | 321 | 312 | 305 | 302
19.00} | 308 | 323 [ 31.7 | 310 | 301 | 208

| 20.00} 287 306 | 321 | 315 | 306 [ 300 [ 207
21.000223°| 2855 | 30.4 | 319 | 31.3 | 304 | 208 | 295
22.00) " ,-:f‘.‘_é% | 30.1 [ 316 | 311 | 30.2 | 296 | 29.3
23.00%21 | 2098 | 313 | 30.8 | 299 | 203 291 | 28.

429818 = 63.16 % ANGIALE = 0 % FINIAUE = 36.84 %
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A397 (5.26 HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997
2ND FLOOR INDOOR TEMPERATURE (SCH22) naufuilgadannsauannng + Uiuanmuisiong

Station SUPHANBURI
Latitude 13.44 N
Longtitude 100.08 E

base on winter comfort zone : Jul - Dec = 23.41 - 27.41

base on summer comfort zone : Jan-Jun = 25.05 - 29.05

HOUR| JAN APR | MAY | JUN | JuL | AUG | SEP [ OCT [ NoV | DEC
0.00]i26 30.5 | 30.0

1.00[i 2551 - 7 30.0 | 296 |28

2.00}i2:

3.00

4.00

5.00

6.00]:

7.00

8.00 .

9.00[§252 [ 26.6:¥ 28.7¢ : 8.5

10.00 1 %25 206 | 310 | olle | 208 | 202 |1

110000220, | 2880 305 | 319 | 313 | 205 | 299 | 205

12.00 2011} 312 | 326 | 3do | 311 | 305 [ 30.1 | 207 | 292

13.00828:3¥H 20.7 | 316 | 332 | 3ds | 316 | 309 | 305 | 30.2 | 206 I
14.00[529.1| 305 | 325 | 339 | 31| 321 | 314 | 31.0{ 30.7 | 30.1 287 | 277

15.00] 295 | 30.9 | 33.0 | 343 | 3§5 | 324 | 31.7 [ 31.3 | 31.0 | 30.4 |12

16.00] 29.6 | 31.0 | 33.0 | 34.4 | 3§5 | 324 | 31.8 | 31.4 | 31.0 | 30.4

17.00f 29.4 | 30.8 | 32.8 | 34.2 33._3 323 | 316 | 31.2 | 30.8 | 30.2

18.00 324 | 338 | 330 | 31.9 | 31.2 | 30.9 | 305 [ 299 |
19.00 313 | 329 | 322 | 315 [ 306 | 30.2 | 299 | 29.3
20.00f} 309 | 329 | 318 | 308 | 30.2 | 29.9 | 296 |
21.00}.27.4 305 | 32.4 | 31.4 | 305 | 208 | 206 | 29.3 |12
22.00;;:-;:\ 30.0 | 32.0 [ 30.9 | 30.0 | 29.4 | 202 |

23.00 y 206 | 310 | 305 [ 297 | 29.0 | 2858 | 28.

190N =53.22% AR =0%  IN9I8UN = 46.78 %
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AN97(5.27 HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997
1ST FLOOR INDOOR TEMPERATURE (SCH12) naaliurlpadagnseusians + Uiuanmwuiian

Station SUPHANBURI
Latitude 13.44 N
Longtitude 100.08 E

base on winter comfort zone : Jul - Dec = 23.41 - 27.41

base on summer comfort zone : Jan - Jun = 25.05-29.05 NSMAMNITIAN = 1.5 LUATAUIN

HOUR| JAN | FEB | MAR | APR | MAY | Jun | suL | Auc | sep | ocT | Nov | DEC
0.00] 23.1 233 | 21.9
1.00] 228 |23, 23.0 | 216
2.00] 22.4 | 227 | 213
3.00] 22.2 225 | 21.0
4.00] 21.9 | 223 | 208
5.00| 21.7 222 | 206
6.00] 216 | ( 2| 25 JE 221 | 205
7.00] 21.6 24751 %6 5 |5z a | 1 [1237 [ 220 | 204
8.00[ 22.0 |5 2da o7l 50 | 4l 240 223 [ 207
9.00| 22.3 | a7 por | ol 254 (5354 *‘* 438l 227 | 21.1
10.00| 22.8 [§2 % [t oAt oo 528 | 230 | 215
11.00] 23.2 65 125012l 1255 249 234 | 220
12.00 757 0| | 258 |2 | 237
13.00
14.00
15.00
16.00 82 A
17.00 ' g ggf:;gzcs%

18.00 ~26*é3 26. ﬁ 235
19.00 125 23.2
20.00 23.0
21.00 22.8
22.00 225
23.00f 246 | 22.3

INA=8129%  ANIIMLNE = 18.71 % §aN9dune = 0 %
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A3 528 HOURLY TEMPERATURE CALCULATION FOR SUPHANBURI 1988 - 1997
2ND FLOOR INDOOR TEMPERATURE (SCH22) naatlfuilgedannsauannng + Usuaniwidiong

Station SUPHANBURI
Latitude 13.44 N
Longtitude 100.08 E

base on winter comfort zone : Jul - Dec = 23.41 - 27.41

base on summer comfort zone : Jan - Jun = 25.05-29.05 NTMWANNITIAN = 1.5 LNATAUN

HOUR| JAN | FEB | MAR | APR | MAY | JuN | JuL | AuG | sep | ocT | Nov [ bEC
0.00] 22.7 | 238 | : | 229 | 216
1.00] 222 | 234 225 | 21.1
2.00] 21.7 221 | 206
3.00| 21.3 21.8 | 202
4.00] 21.0 215 | 19.9
5.00 20.7 7 ‘ | 213 | 196
6.00| 205 | 21.7 |2 5.1 240! | 238 (295 11933 | 2290 212 [ 10.4
7.00] 206 [ 21.7 |28, 2 125, i O 234 182291 212 | 195
800f 212 [ 225 ¥ olf 2 li24l6° 239 | 2344 217 | 200
9.00] 21.9 | 23.3 §2 10 5|0 _ ‘ 5 [12400| 22.3 | 206
10.00] 22.8 [£242:0 26'3 |** [ 246 23.0 | 214
11.00 : A | . : 22.3
12.00 ] 29.3 244 23.1
13.00|0250" 29.9 |
14.00 22] 202 | 306 | ’“”*’ 288 [ 77,

15.00].262. | 207 | 31.0 [E3dos o7
16.00 | 207 | 311 [ag2
17.00 5| 2905 | 30.9 [iac
18.00 30.5 } r
19.00 29.6 0.

20.00 296 || 7 23.3
21.00 | : 10260 | 25 23.0
22.00 ‘ | 256 25, 225
8008 232 mﬁwa E%&wgu Im«; pEAe "FENEW w\gss 22.0

10ANE =84.79%  FINGIALNE = 15.21 % gandnaune =0 %
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Yaaniny el 029A MAGNOLIACEAE
Common name White Champak Family

gainuAans Michelia alba DC.

Scientific name

anvo sUns  Unidia ANNEY  10-15 .

Characteristics Form pyramidal Height 10-15m.
BUIANTINH 3-6 3. MIANAR o
Crown size 3-6m. Texture coarse

anu firanasew wWasnuamUuia
Trunk light brown, furrowed bark

u fdmon

Foliage light green

W liwdsly | uaRly

evergreen deciduous
Aan d 1129780
Flower Color ivory white
naw nonmawdudagudfalse
Scent fragrant from dusk to dawn and the
flower will fall
30n158R8N nyulieuanoal
Blooming period rotate all-year round
anvazidy fiu yngia ssueud
Habit Soil any soil, well-drained
ATINEY Umnany
Moisture moderate
e URALANIW
Light full=day sunlight

TsA/unas va %

Insects & Diseases etc. -

sarmanigiaula o)
Growth rate fast
1:u=d§nﬁ"lt'ﬂumsé'm§a i 3. W 4-5¥
Spacing close range 3m. wide range 4-5m.

msigom = AenUgnlwinunsizaennanfiaunaani
- AITBENADY dimanaanslu 2-3 w
Landscape Uses - popular for its almost all-year fragrant flowers .

- better grow on highland, dies within 2-3 days if flooded

;. 1o M

wysaliluoupinnrdoonssy
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LEERPY UUNI B029A CAESALPINIACEAL

Common name Copper Pod, Yellow Flame, Family

Yellow Poinciana

Hoinvmans Peltophorum pterocarpum (DC.) K. Heyne

Scientific name

Anwoe sUnw naw AN 25 N

Characteristics Form round Height 25 m.
TWIANTINN 10 W, ddwda azidon
Crown size 10 m. Texture fine

Galan dwmauwnudou, uanasiimig
Trunk smooth greyish brown, flaky
v dldenan

Foliage  green

[ Lindaly Il il

evergreen deciduous
Aan d iy
Flower Color yellow
néu LGH]
Scent fragrant
#9msiinan NW.-3.A.
Blooming period Feb.-Mar.
anvueiide N iy
Habit Soil any soil
ATNTU Urunang
Moisture moderate
ude URARLANIU
Light full-day sunlight
[sA/unas 9a4 nuauuauﬁoﬁﬂﬁﬁuﬂs’
Andte
Insects & Diseases etc. stem borer
dRsmaeiaudula g&p
Growth rate fast
s:u:dgm’ﬂﬂumﬁm’w i 4u. W 5-8 N
Spacing close range 4 m. wide range 5-8 m.

mtdon - dosmdusueRusainag insrzasuselindause
- Bendgniunguluawinniie Suauw main fisaaso
AINEIUENTIINE T804 Sumzia inszudousouaslaga
Landscape Uses - the young ones need strong support
- use in group in open lawn, along the street and walkway,in the
parking lot, favorite in resort, park and near the seaside

because of its fast growth rate and its tolerance

ﬁ36ﬁ
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foainy Uiz@:é'\‘l ity #9904 FABACEAE

Common name Padauk, Angsana Family

t'ia’mmmaas' Pterocarpus indicus Willd.

Scientific name

anvuy jUnse  wdnt ANHEY 20 W.

Characteristics Form spreading Height 20 m.
TWIANTIN 5-8 4. @IANAA  UImnan
Crown size 5-8 m. Texture  medium

Glan Smaunndusooniaen
Trunk brown with vertical furrows
lu fden

Foliage green

] laindnly B uamly

evergreen deciduous
Aan d ndy
Flower Color yellow
nﬁ"u. YIoN

Scent fragrant

dwnasiiaen (H.8.-W.A. HRDNNAIUAN
ludan
Blooming period Apr.-May bloom after
new leaves
anwoedide N ly
Habit Soil any soil
AN Umnane-go
Moisture moderate -high
U UARLANIY
Light full-day sunlight

TsA/unas vay 2

Insects & Diseases etc. -

snsimaedyidula - E)
Growth rate fast
seezdgnitldlumsdacie 4-5 4. ¥ 6-8 M.
Spacing close range 4-5 m. wide range 6-8 m.

® 4,0 B
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misldonu - fonliSuouuiomanssisstosmoony aandmdasiindunan
el 3-4
- \fisagani luazsaodaeninluiiui Ugndamzials
- msinsRakAsRlugaudtusuudaly
wiaudlulmivszana 3-5 3w eziiman
- mznsevalng masiiuszezadiaios 5 8. Lirrsdadamntan :
Tasndszgdoau inszuaoiae
- mindoanagnlaivalddulssgsonun madenlivszmituiusalen
Tuilusosnuazios ww milinngdia Guam aunsze ui
Uz uliinaaly
Landscape Uses - popular along the street for it has weeping branches
and bright yellow flowers which fall off within 3-4 days
- the one at the water-edge sheds less leaves, can be
grown near the seaside
--should be prunned in winter (Nov.-Feb.) while they shed
leaves, new leaves come with flowers within 3-5 days

- spacing should be at least 5 m. for its large crown causes

heavy shade which is improper for decorative garden
- shrubs allowed to be grown under this deciduous plant should be

adjustable to light condition ie:- Justicia spp. Polycias spp.

Excoecaria cochinchinensis Lour.var.viridis, Murraya paniculata

» 4 B
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Foauiny LEAT, AUNTTR Ho20d  LYTHRACEAE
Common name Family
Foinermans " Lagerstroemia loudonii Teijsm.&Binn.
Scientific name
anvy unse nsLuan, ﬁﬂuﬁaﬂao ANy 5-15 W
Characteristics Form cylindrical, sloppy Height 5-15m.
branches
PWIANTINH 5-6 . HIENAY N
Crown size 5-6 m. Texture  coarse

aan ﬁmnimﬁausimﬂﬁanﬁmi‘us:uanLﬂuémmumu
Trunk dark grey almost black, furrowed bark
aa a & e
v A3 Saung 2 A
Foliage green, hairy on both sides

[ Lindaly W «dalu

evergreen deciduous
Aan d 2712 320 HDNTNY
Flower Color white, purple, purple pink
nfiu .
Scent -
129N158RaN 20NHIN 5.0.-3.A. (fiaunsanl

Blooming period  heavy in Dec.-Mar.. almost

all-year round-

anvuzidy v TN
Habit Soil loam
AN Umnan
Moisture moderate
ud URARLANIY
Light full-day sunlight
TsAzunas v whanizURanaian
Insects & Diseases eftc. stem borer
sasimiswiudula 4
Growth rate slow
sverUgniilalumsineis i 3-4n  wu 5-8 .
Spacing close range 3-4 m. wide range 5-8 m.

ms o - Ygnlissalutm finaluvesawuaznandag

= sulaitnganniin vilwugnlwiwiluls

- Aonugninawu

- uARlULHBY W.0.-H.A.

. Landscape Uses - good as shady tree, has drooping branches and beautiful flowers
- its proper scale is possible for home gardening

- street tree

- sheds leaves during Nov.-Jan.

» 33 M
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Soauiy alAndulie, Ho20A ANNONAC! ¢
alAnuANUIEa

Common name Cemetary Tree Family

Foinemans Polyalthia longifolia Benth. & Hook.f. var.pandurat;

Scientific name

anvoz JUnse  wanNge ANNGY  6-15 4.

Characteristics Form spike Height 6-15m.
IWIANTINY 2 u. foanag  Umwnan
Crown size 2m. =~ Texture  medium

a6% fmna
Trunk’ brown

v fdmdon
Foliage light green

Bl Livealy [ wanly

evergreen deciduous
Aan i AN
Flower Color cream
nam -
Scent -
#9n15:AAN ..
Blooming period Mar.
anvmziide A wlu
Habit Soil any soil
ATHEN Yrmnan
Moisture moderate
ug UARLANIW
Light full-day sunlight

TsAzunas vas -

Insects & Diseases etc. e

danmswigiavle Ymnane
Growth rate moderate
szazﬂgnmﬁ‘lumsiﬁﬁa H 1.5 4. Al 2N
Spacing closerange 1.5 m. wide range 2m.

ms g - Ruadgniduuns szoz 1.5 w ilinalugwiuned srediaem
4 de v Yva o G 4 o
{usufisninlai novgniduunwaisauisnfin
- arsanluaman i lauauldegs 1 & a:psaen
- AALAIAIUANAIING R IHABINTS lasnsaRLen
Landscape Uses - popular in row at 1.5 m. spacing which will create a good
screening wall for narrow space or a property indicator
- clear the leaves 1 m. above the ground for more beautiful effe

- control the height by cutting its top

» oo M
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v

Foaulny auntiuun, #920A LYTHRACEAE
ATLUNBULAE

Common name Queen's Flowers Family

Hoinenmans Lagerstroemia speciosa (L.) Pers.

Scientific name

anwou JuUnw wHnNaN AN B-24 N.

Characteristics Form round,spreading Height 8-24 m.
PUIANTINN 4-5w.  @IdNAE  new
Crown size 4-5m. Texture coarse

awnw  dnuuen Duezass wiasnaaniUuazia
Trunk grey with black, gnarled trunk, flaky bark
v luidnnirduniivun

Foliage leaves are smaller than L. macrocarpa

[] Lindaly N | uaAly

evergreen deciduous
Aan d 420 gHy 1M
Flower Color purple, pink, white
niw -
Scent -
g9n13HABN aan¥N {.A.-1.8.
GENEELEY
Blooming period heavy during Mar.-Jun.,
almost all-year round
ansuzide Ain M
Habit Soil loam
NN Uunana-ge
Moisture moderate-high
Wy UARLANTH
Light full-day sunlight
[sa/unas 18y unaefinly
Insects & Diseases etc. leaf feeder
sasimsiuivla Ll
Growth rate slow
srordgeildlunsdnede i 3-4wn v 6-8 M.
Spacing close range  3-4 m.  wide range 6-8 m.

mslde - RexUgnanussdaundaUgninoun innziinendieny
nsonalailngann Jgnias
- nwindedaasladndudan ;
- Lifioalfrinaiosgon manessne nieinIaiainuasnan
Landscape Uses - good for home gardening or along the street for its beautiful
flowers, proper crown size, and easy maintenance
- tolerates flooding better than Lagerstroemia loudonii
- the wood is not popular for furnitures, construction,

or agricultural instruments

M o5 M
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"aasity LN Ta29A  RUTACEAE
Common name Orange Jessamine, Family

China Box Tree

#oinumans Murraya paniculata (L.) Jack.

Scientific name

anuoy sUnss  naw ANINGY  3-5 .

Characteristics Form round Height 3-5m.
PWANHNN  1-3 . fndudd  se.deum
Crown size 1-3m. Texture  fine
dow  dimauanidudas
Trunk brown, furrowed bark
u fFonduluin

Foliage glossy dark green

a

Aon i M
Flower Color white
naw NONUIIIA N
Scent fragrant, especially in the morning
Fnsinan nywiewtr 9 aaant-
lnglamzna sinduanuds
Blooming period rotate arounc :he year,
especially after the rain
anwueilse i AwUUNTE ualigauRn it
Habit Soil sandy loam, clay is not fz\orable
AT Yrunan-an
Moisture moderate-low
W uARLANIU-5713 (wAesi=Eman)
Light full-day sunlight to shac: {no flower)

IsA/unas vay 5

Insects & Diseases etc. -

sasamsiosaaula Umna
Growth Rate moderate
szuzdgnmﬁ‘lumsﬁm%o i 15 a.(16/m3) ¥ 3 +.(9/M3N.)
Spacing close range 1.5 m.(16/sq.m.) wide range 3 m.(9/sq.m.)

M3t - fealgndmden niaugnidunguioddlizosss
- aausmsdugyIEw miafudala
- Ugnlwilsudalsle usliifinan
=1%amzia
Landscape Uses - use as specimen or in group for screening
- can be prunned into hedges, fence or topiary
- tolerates some shades but will not bear flower

- can be grown near the seaside -

2 05 #&
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gaaniny WNa T220A SAPOTACEAE
Common name Bullet Wood, Tanjong Family

Tree, Mimusops

FeinnAdns Mimusops elengi L.

Scientific name

anvay Juns nax ANy 5-18 W

Characteristics Form round Height 5-18 m.
TWIANTINN 4-8u.  @dndd  axudes
Crown size 4-8 m. Texture fine

o -t

/A% AWIAA

Trunk brown

u g lnin

Foliage glossy dark green

[ ] lainanlu | uaRly

evergreen deciduous
AaNn d M
Flower Color white
naw YoN

Scent fragrant

, o o o
dumsinan nywisunaanl
Blooming period rotate all-year round
anwuriiay fin il
Habit Soil any soil
&
AW Uhunane
Moisture moderate
udy URARLANTW
Light full-day sunlight

T3A/unad ay 2

Insects & Diseases etc. -

dasnmuasuiavla g

Growth rate slow

s:u:ﬂgmﬂﬂumﬁm‘%a g 4y v 6 N.
Spacing close range 4 m. wide range 6 m.

mstdeu - Widuldnszonauszavluanansle
-~ Ugninownlai nsznusadniwuandansele ualaindnty
lagh ilvlaisasnnusoas
- dansosnuandugunseane g 16
- sUnsliniia susiigududneg
Landscape Uses - use as interior pot plant
- good street tree for it tolerates different environment,
grows slowly, and needs only ocassional prunning
- can be prunned into many forms

- pyramidal shape when young

”» 57 B

wah i TuworupLsnailoenysu




204

Foan ity Iﬂﬂ Ho20d APOCY.:" “AE

Common name Family

Foinemans Wrightia religiosa Benth.

Scientific name

anvuy sUnse wanu ANINGY  4-5 %

Characteristics Form vase shape Height 4-5m,
TWIANTINN 158  @dNds  audus
Crown size 1.5m. Texture  fine

GRIN fanan fypgnaidng

Trunk blackish brown with tiny white spots

T fiden Holuggnun

Foliage green, shed leaves in winter

Aan i 2717 fnmanan uazaandan
Flower Color white, has both simple and

double petals

néu nau
Scent fragrant
FuN13HRaN nywisuarany
Blooming period rotate all-year round
anwuzildy v nngia eniuiunsy
Habit Soil any soil except sandy soil
AT Umnana-ge
Moisture moderate-high
WAy uARANIu-ls
Light full-day sunlight to partial shace
T5A/unas vas ‘lumﬁamm:n:?i_yua:»fw
Insects & Diseases etc. yellow leaf for lacking of
fertilizer and water
dasmsiiaibula i
Growth rate slow
sroUgnitlalumsdneio i 15-2 4 v 2-3u.
Spacing close range 1.5-2 m. wide range 2-3m.

nsldon - WiTulivszsrwlumundan vanuiundhanasiussomnaduh
wwiviandn Iulianea
- Antulilenla
- UgnasiamenAnsiion wszaausele Lainasugnluiidasus
- Lﬂuﬁﬁm:mmwsw:manﬁnﬁuﬁaumaamﬂLLazxﬁuo@\fwy

v

- lunanezfitlnuazlifnantoswinlundou WANTINNAIBI AT NN DD

«,, Landscape Uses - use as a dominance in decorative garden, good near a
waterfall to create forest atmosphere, flood-tolerant.
can be grown near the seaside

- can be trained into topiary
- good at the building corner under the eaves for it can be
prunned, do not grow in strong wind area

- popular for its almost all-year fragrant flowers and

lun (mondai) lun (manan)

easy-maintenance

- simple petal type bears pods with less flowers but has more

beautiful form than double petal type
154 #
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Fosriny LENLATYY ford RUBACEAE
Common name West Indian Jasmine Family
Hoinemani Ixora longifolia Sm.
Scientific name -
anvouz sUns wanu ANNGY  1-2 4,
Characteristics Form vase shape Height 1-2m.
TWANTINN 0.5-1 &, AIANAE  Mey
Crown size 0.5-1m. Texture  coarse
deu  Hiwna
Trunk brown
it fdenduain
Foliage glossy green
AaN d UAY WAIBNUAR
Flower Color red, orange red
naw -
Scent -
19n15iRen ARaAl
Blooming period all-year round
anwuriidy A ununngiia
Habit Soil any soil
ATINEY Umnan
Moisture moderate
a9 URRLANTY
Light full-day sunlight
lsa/unas vay \WAtdaw uazx fifwdanen
Insects & Diseases etc. aphids and ant at flower stalk
gasmsiauiula P
Growth Rate fast
i:usﬂgn'ﬂﬂumﬁ'ﬂo?a 8 7/mea. e 3/RTH.
Spacing close range  7/sqm. wide range 3/sqm.

msldon - Ygnilungauiiaviseamsoudnsnauion

a a o dad 4 o ' ' a
. | %UN\JQH?NH'IUYN NIBUTLIUNHNUNNIN msw:vg:ﬂmyua:uﬁan

- tnnuAuaseslifinon Liiensasinit 1.00 .

o o o oy a
- Renldingamizaaning dam tdoeine uazlag

- Td5ansa

Landscape Uses - use in group for screening or dividing spaces

= good along the wall or in a large space for its size and flowers

- frequent prunning results in lacking of flower, should not

be cut lower than 1.00 m.
- popular for its big bright flowers, low-maintenance
and fast growth rate

- can be grown near the seaside

168 #%&
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v
foaniny YIIMNYY, YRR For0d  EHREIACERE
Common name Family

Hoinumans Ehretia microphylla Lamk.

Scientific name

Aoy snse Liissinane ANINEY  0.3-1 u,
Characteristics Form irregular Height 0.3-1m.

TWIANIONN 0.3-06 4. MdwAA  axiden
Crown size 0.3-0.6 m. Texture fine

@Au  @enaseu

Trunk light brown
lu Aot dudu
Foliage  glossy dark green
Aen i 71
Flower Color white
niw -
Scent -
g9nsinan nyuIeuaaant
Blooming period rotate all-year round
anvueiide i M
Habit Soil loam
AN Ursnan-m
Moisture moderate -low
uel unsANI%-Umnan
Light full-day sunlight to moderate
IsA/unas a4 L
Insects & Diseases etc. -
dasmsiuiaula Umnan
Growth rate moderate
szu:ﬂgmﬁﬁ‘lumsé’mio § 16/mwm. v 9/ATN.
Spacing closerange 16/sq.m. wide range 9/sq.m.

msldom - Arudndugusnalanssasns Seivrindulidn uazveuls
' S 0 raa o v oo 4
- gniuuastngflusunden tiolviiddensndniudlinandug
- ialdvinudes iz lifslulausu

I3

- viululivavudaaluamdszivg
- LifBanza nwsimiondoua:
Landscape Uses - can be prunned to any desired form so it is polpular for
trained shrub or bonsai
- good for large bed in the decorative garden to create contrast
of dark green color to other flowering shrubs
- good for fence as well as Siamese Rough Bush
- use as border plant in formal garden

- can be grown along the seaside. flood-tolerant

. 150 M
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