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ABSTRACT

The Kingdom of Thailand is a country in South East Asia,known as a tropical and high
humidity Type zone. The main problem for building in this zone is heat from the sun and
evaporation by wind flows. The wind that flows through a building can cool down the human
body temperature. In fact , wind does not reduce the temperature, but creates just the cool feeling
by drying up the humidity on the human body.

When the rcom in the building has open space on both the windward and leeward sides,
it will allow for good cross ventilation. However, some types of buildings, for example a
dormitory which has restrictions since it is designed basically for residential privacy with the
opening on a single-outside-wall and a solid inner wall, allow for poor ventilation.

This research attempted to identify the proper solutions and techniques to improve
ventilation for the rooms which have an opening on a single-outside-wall without using any
mechanical supports. By designing to spilt the open spaces instead of having a single large open
space, and extension walls as wing walls are used, the capacities of room ventilation can be
increased. This research mostly concentrated on this particular wing wall improving cross
ventilation in rooms which have an only opening on the outside wall. After the study and design
were completed, they were tested using a model(scale 1 : 10) in a wind tunnel. The faculty
dormitory of Naresuan university is selected as a case study.

The study, design and testing result proved that a room which has only a single opening
on the wall provides poor ventilation. But when the single opening is separated into two
openings, ventilation is improved 4 times? And when rectangular wing walls are fixed at the
inner edges of both opening the best cross ventilation occurs without damaging the architectunal

form of the building.
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M1 1.1 Metabolic levels of various activities (Kcal/h (Btu/h))2

Activities Metabolic levels (Kcal/h (Btu/h))

Residential building

Basal metabolism 60-70 (240-280)
Sitting at rest 90-100 (360-400)
Sedentary activity 100-120 (400-480)

Walking on a level at 4 km/h 210-270 (840-1080)




M15197 1.2 Metabolic levels of various activities (Kcal/h (Btu/h)) ?

Activities Metabolic levels (Kcal/h (Btu/h))
Walking on a level at 7 km/h 300-400 (1200-1600)

Walking up 10% slope at 4 km/h 340-480 (1360-1920)

Light industrial work 150-300 (600-1200)

Moderate industrial work 300-480 (1200-1600)

Heavy industrial work 450-600 (1800-2400)

Very Heavy work 600-750 (2400-3000)

.
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MmN 2.1 agideyasinanimgiienid o.dlos 9.Wus Tan A.A.1994 — 2003 (M1

COMFORT-ZONE)

JAN | FEB | MAR APR | MAY JUN { JUL | AUG SEP | OCT | NOV DEC
TEMPERATURE °C
Mean Max 317 | 334 | 355 38.0 | 353 342 | 33.) | 325 323 | 326 | 318 30.9
Mean Min. 19.0 | 20.7 | 233 25.0 | 25.0 25.1 | 249 | 24.7 246 | 24.0 | 21.8 19.4
Relative Humid %
Mean Max 86 83 82 §2 88 89 91 92 92 21 88 85
Mean Min. 43 4] 43 44 33 58 62 64 64 59 52 45
Mean R 65 62 63 63 .'J'l 74 17 78 78 75 70 65
Wet Bulb Max DBT tiaz Min RH 1 umniai Max WBT- Tu Psychrometric chart
Temperature %e Min. DBT tiatg Max RH 311177181 Min WBT
Max WBT ° C 226 | 23 252 | 273 | 213 27.1 | 256 | 268 255 (258 | 238 | 216
Min. WBT ° C 17.5 | 186 | 211 228 | 234 238 | 226 | 238 237 | 229 | 202 17.6
Effective anidhadonlos Max DBT 1 Max WBT 1 Max ET-Tu Globe
Temperaturc © C aniFuiEen Tos Min DT fu Min WBT m MinET-Thermometer
MaxET° C 262 | 274 |29 305 | 301 296 | 285 | 288 281 | 283 | 270 | 259
Min. ET?C 18.6 | 20 235 24 | 241 244 | 238 | 24.1 242 | 235 | 213 [ 189
Mean ET (5M/min.) 224 | 237 | 263 273 | 271 27 | 262 | 265 262 [ 259 | 242 | 224




* IMIUAAI8(Method for Determining Comfort Zone) 8.43104 v.9iumlan U n.a

1994-2003

Migunilmisanoall

DBT = Dry Bulb Temperature
TAM = QunYiinTunaeall (Annual mean DBT)
TAM = DBT qaqav041) +DBT A1qavesi)
5
TAM = 38+19; TAM = 28.5°C
2
TCC = Center of Comfort Zone

AMIVNUN TAM gan3110° C

TCC = TAM + 17.2
&

TCC = 28.5+17.2
4

TCC = 243°C

Annual DBT Range DBT q3gav041) - DBT drgauosl)

38-19 = 19
91NM1919 Comfort Zone Range

Annual DBT Range 19-24 > Comfort Zone Range = 4

FTULIVATUIWRUNYUNGINTT TCC = 24.3+% = 26.3°C

Comfort Zone

=

FLOLATUILRUUNINAINTD TCC = 243 - 24.3-% = 223°C

111 Effective Temperature A lduazasianiavesan Comfort Zone 11 le lu

Effective Temperature Sheet "ﬁﬂﬁ”mmﬁaﬁ:u:qmwgﬁﬁ‘iwmﬂfﬁﬂﬁmﬂﬁ

6 e - = -
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EFFECTIVE TEMPERATURE SHEET

LOCATION PHISANULOK LONG. 100" 16' E LAT.16°47' N.

f.f. 1994-2003

M1519N 2.2 uaad COMFORT ZONE aaoat) il301uiounual Max ET, Min.ET
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CLIMATE ANALYSIS
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Thecé-pensﬁon of the wind wing wall

MNA 2.10 The operation of the wind wing wall

[} " ¥
it 1. aougi ldiltlneims au A’ Wedemmdigmisnaingestiamia vun
v ' A = =3 [
m3 maruihageuilavesan fie ' velviadnniveatla x
a2, Wuaeuzfianiadsadigomnsidd liidnemsay B sumianiouen
° = [l = =] s =1
omaihldidams lnavesnszuaan b gmolueias auydinnudaan ‘A fu B §
a 1w '
ANWEUNINY AIZLAMI Tnaan b Yesnnsziams lnaaw
- A a_ & 4 o oy ' & '
ami 3. iugauzilelinmsdadsilnoimsiimistheg 1hnseudladenisgae
' ¥ £ ]
STV VIWAYDIaUNAgaImsRauaInInILRIaY 30-60 D3N NTsudayh lua
) Eb ! =) '
HIU1Ne1MT 'C' FUMINTBUINAT "2’ LA 'b
ci eid.ca : 9 [] d.' 1] 3 3 ::
NN 4. uansaniugniineiasne 2 Muveutlageutla aunaduisiademin
= a v o Y a e 1 d‘i = a lég
uazoInumivih Mifaao wznmnanduleiiveailan lnavu
= oty = = ' 1 S = [ v a
A 5. naasanurnitnerastn@eegnanseataiivsiln@esiliina
a a Y 1 P A s 3 @ = g ¢
Uszdnsnmms navesaudrigeimsiianiudeauiasisdminuazidouthgerns
[ { o :&
Ao 1AliN15MAAeeN Building Research Station (B.R.S.) 1Ay S.Chandra #44
= ar o 1 A o Y - a Y d':t (=1 Y
imsliulgedsmsdne 9 Wemmaildmsszueermaiiiananihasiiiegiiodn
= Vv suqlng Y w A o Y a ' @ b
woeariealdavy  Tasmsldmismoueniievir Ififanudwvesanuduoimeavesmding
5 v 13 o Y a . — = =
N 2 YO9UU m“lmnﬂ Pressure Zone @< Suction Zone (NMWN 2.11) gﬂu‘umlﬂmmﬁ*n
o [ i - | = A @ 3 a Q/
S.Chandra  MHUALANANIINYDY B.Givoni Aoiilugduuuiaeiisaduldidiumisgld U
o o 9 ¥ a o Yo A Y ' ¥ ¥ 0
asmminiiuanunadueimaldiusesllamileay  uazussgadurestladmldauii

inamIszuigoIniemuudurnaIy



Plan A Plan B

MNA 211 dnvazveIns 19 1nseaiaese1msunimiifiade Wingwall 1ng S.Chandra

ET=Y dy = =Y id‘l Y =) =
Tumsldnemstivziia v3nwanunanImage Avoulladumiloan uazifa
a ° o 1Y Y Y ' Y &
vsnuaunaoIMaa1  nrestlasulday  Tevauve ladmesrestladumiloay  uas
] ] £ L ° g a 9/ 3/ o
pangmeuennsoulasamlaauim ldifamsszuvenmmuudiuvin - lumsldusnns
1y .
@ o ] o Y] o [
woanuiisen lgamveslse TowildFaes niedaaoitlaonssy I¥miiadoiunmsle
Ynomamens IMinaanuuanavInUNAIMASETHINToUlla 2 ¥83 Wy Bus

=t e @ Y 1 o Yy o ¥ 3 =1 ° ¥ o = v
PEASIIIA ﬂgﬂﬂﬂﬁﬂu'Iﬁ'l"l\?!.ﬁ'lﬂﬁ'lll'ﬁﬂi‘h'NuQﬂTH‘UN‘U'E]\ﬁgﬂ_lUQ?J'WI'IHH‘]T’ILﬂuﬂﬂB’Iﬂ']S ﬁ‘luﬂu

manaaevdszansanvestneimsmamndszansmnlunisszuiseinialag
Subrato Chandra
a ng A a a A a ° =1
MINAADVUUY  Full — Scale Model NAVMNDANBUNLALNLINUNITEHETN
é 4 . . o
91M15311% Fanaaeun F.S.E.C. Passive Cooling Laboratory ( P.C.L.) iumsnaaeudy

o o = é = lﬂ‘ 1 1 o d‘
misduaziueonifisaldves p.ecL Fdlnemsildviluglaoviadu 118 was  Tavii

¥ H
niAEagInNiy 091 was vnaveatesiilmeulinnuniie 357x5.36 g4 245 s

¥ A ' ‘f‘_] = ! A v v ° ﬂ oA et
wihdaties lungnszaniuiissseaieliaudh manamovszyiutiu 2 nsdl Ao nsding

Unormsuaznsain luitlneins



36

—f . =
= S
s P el e — —_————— e E e c— g -
T
x
£
: 3
_; . i
< e -
£ o
o P R ST —_— —_—-
Ve,
==t oo n YVimgq — il
3
S ‘-_.._.'-
AN
oo,
‘_l-‘.,. . i Y1

PN 2.13 MNEWBINTNATDL

Wan1sNAaevUlne1n1s Ine Subrato Chandra
o =1 [ @ 1 = n’: - a a o
1NNINN 2.14 sz ldeddanunineins Tuamusonvzmulszaninimues
@ Vv 3 [ =1 a o =3 LT o
89310135 Imaveseimanislues lded1aiilszansnin nnn vy 1dnanumsau
s - o . e o n 2 o
muluszaamaunouminumsn ildtneims Tuvaznaumoueninudmniuseuila
4 ' 3 Ve oA 4 v & v &N ia @
FannunaeMalureatlaauinazeeniza N uisaanties AU lWinanumMIszing
@ P =1 Aa A r: y c: (=3
IMAINN  uazmsnanusnoludesimsldinemsszisvasdinusos 9 Awanama
o [ o o 3 a = o ' [ 4 ora
auiguiudesnin 150° 63 300° v smAanmshaudwudigAurasvesioada il

' ¥ ¥ . ' ¥
o udla uazvmuIudnas wenanvesan Tdnyuiuundunivesiesdnnss



37

4

M.

3 Ny —

A ———— Witn 'NEng\-oﬁ:
oW —— —— No Wingwolis

c

L
-

c

€© -‘-
I~ - 1
w —— pp———,
A A g
o
o] =D 100 150 200 750 200 50

AV Inlet alrspeod'External windspaed at 10m, (Ui S)

Wind direction at 10(WD)

MAN 214 wavesnnusraunielunsa 19 neasuas 1145 neas

unajimnaaevdszaninimvei/nernislas Subrato Chandra

msnageulszansninlumsszuioe1nAuUY Full — Scale Model luaniweinia

3

P = q’: = T o = 3/ a d 1 A A
mf]umquummmuuﬂu"lﬂ'n m'suumﬂﬂmmmﬁ%xmﬂﬂS:Twu@mmﬂﬂum‘imu

o Gl A o = lﬂl ]
oasIMIszweImAliiudesdsiimiufivsdudoiegnousneins



UNN 3

amngieIMaAdInIaNiblan

3.1 ieIMAdIHIaNHgylan

¥
b

neanaze YN
¥
Ve iavingy landseguinumamiiensunatwen)szmeng egrisnnngamwnmuag

¥ . ¥ ¥
sz 389 Alawas ddeRneauilszuim 10,815 aswnlawas  Ternvaaaneny

e
b

@

Y Y A
Jandalndifes Al

NAtve Ansadeniagasang

nald fAndodan Iniing

Az uoon AnApdan TalaoiazinesTysel

neAz IuAn AnADYIn Iag lunouaz MuWINYs
anyuzilszima

=) [ > a Fy o = o
Quﬂizmﬁ‘llﬂs‘ﬁls‘lﬂ')ﬂWHﬂéIﬂﬂ uUﬂE]ﬂﬂulﬁL‘ﬂu 2 aNHUE ADATUAZIUDDNUAY

o = A A e = b ' F '
aziuveniivunieiidnuuniug aziiveangs ldunndeTilge 1,028 was dau

[l
o o =

maduazduanvesdmiaduiisgy  Swihddyieglumasunodiosivglan 1dud

b}

° =)

v ¥ . v
wivinin unhihiddyiigavesiiia fidudidiaoglumamienouuu v5u
¥
) o - = d [] o Y ' =
A A masmszinansiovuwesysal Tnaaamield  dwdaiaun gesaan
wazdadaniaivg Tan  Mudunevenszuudieeniiuwaianiamhuuund sune
v
VATENN ANVEIveL luwatandanvey Tan 127.5 0 lawas
» ¥
wivhen Tausuialumamidesudoiduuiiniu Tvadusmdauns qlvie
Y v W oA ~ ¥ "W 1 ¥y Ao ° -y =
WivavanIanvey lanTuwanswiumias Tvaduiesniduneuissed wiion finass
¥
amaours Tlanhiayna iy naeanwna AaesiE ANBINTANTN LAZAABINLBIY
1 : v = 3 o = " et 1y 1 ' o =
wivhwades Tduduiaegngulnvae Tnarmuguazyjaun lueadunena
¥ '
aszms uAT e Jaluad winuis 1w vwssusudthiuitugas wasunedion

=

| as I:F Aq ¥ @
wugyTan inwed 185 flawas Whashiilals: Tominanisinyas

annzeimani il
v ¥
s v w  a = lw A a = w o =N
ANBUZDINAVITINIANHY lan Vuegnudninaveswugunialszigana 2 via
~ o a A A o ] o =
A9 UIFUATIUDONINUUNTD FIiaWNIaoINIMmIuLazudInInYszmeIn  Unaguilszime

Y ' o Yo v a = =] by LYY
Inolugrggrun i lvdandaiivy laniionanuinouuazudaud sy wazusqu



39
as =y Y A o dy ]
ariuaniBosla FavzWanmaaoimatunnmzanazymaymlnaquiszmalnelugag

e AT aiue Taniiduanyia 1

q

ggna
9aMavesanianyy lan Aosanammanvuzuazauihomavesszme Tno

v
=]

wijsvenilu 3 gg dail
v a A o IR A - ]
993ou SulszmiunaiufounuMIWUTDINA1UABUNYBAIAY T 1N1AToU
aud1Ina TﬂummﬂuLﬁaumywmﬂmﬁ'auﬁﬁmmﬁ%’ﬂuﬂuE’J’nmnﬁqﬂhsauﬂ
a - = - & P
99du Sudszmunaiufeungumaudinatudounainy suduszesi
a =) 9 ar A‘ ] d" =1 : 1
aunsquaziuanioldialnaquiszmalne ermeeziuguiunaziduangndaud
Uszanunaradeungumanidudu i @euiiduaninnigadedoudaman
2 A = A v o2& VoA
gaun Sulsmnunmudeugmaniinmudounun iyt Fuiluyish aunsgw
o = A w o o Y A o
aziueennuurianelnaguiszmalne ormalaona T sz nduuazuis @ounil

9INIANUIN AR IR DU T UNIALIATINT AL

=
QUMY
1 ¥ v
ioanndandafivelan seglumamilenoudn gunpiimdvroudhaganaendl

"
= =

] ¥
gunailmaeial 27.7 ssmeaidon Tuggiouiiomaiououdn quupiigeqamas 33.4
psmraifon Taviioimadeunigaegluifenmnoy woasivgungiiqaga’ld 42.8 eem
4 o a i ) o ag ]
Ao Wedui 27 mwiow 2503 daulugguuniioimemuiitu gungidgamae 23.1

[

- a ~ ! A Ao A ¥ A i
RRGRIS I TG Tﬂﬂ”ﬂ1ﬂ1ﬁﬁu1?“qﬂﬂg1ulﬂﬂuﬂﬂs'}ﬂﬂ u'ﬂ&'ﬁ]‘ﬂlWﬂﬂﬁ']'ﬂqﬂflﬂllﬂiulﬂﬂuu

W

7.5 0RO 1D IUN 13 UNTIAY 2498

A
ol @ o IS b= =} a a - @ o ; =
vandanvay lantdsuadunasal 1,351.9 Jadwas waziituduan 121 u Aud
¥ '
NIABUUNYBITIMIAUTNUE N NANTEMI TUTumdugagand 1,400 fadmas WU
- ° 13 w d o [ o S 1| “
vinwdunoiios dunedaluad dunedmes suneunsine HUSuarduman 1,300-1,400
b d ]
Hadwes d@uiuinnouavestimiainudunouisyi suneuanszuuazsune
winuisw Sinadigamantszang 1,000-1,200 Hadwas Weunilduanuiniigavos
vandanvey lanfiedeudanay fUSumdumae 2567 fadwns uazifuduan 21 Ju

dmivanalTnadumniigalu 1 Ju 3018 265.7 Tadwas e iui 5 Auseu 2520



40

WigHMUAon
4 P A A @ @ a =1 ) =Y =) 9
WignyuATounasunH LTI iatug Tan Huvasdutiannzniulduas
umaynsulFin wiedmaziuan uazindewmanz Suanrutsamaioauny fuyan
' Y1 ° " o w ' o’: ) 4 [ a
nivannowdigiszmalng T liwgsoumdsasogluiufinsadu dalideldinanm
. ¥
idone tiosnnauusanmin uavyi liduanmindsminnnsuaimausundu 141y
-G o A e ed A S & v = &
VNAEN wamimngnaouiuimIal Suawanatudeungumauiudullaudedy
¥ '
wounmny  Taomwizrnnudidouiuonouiudougainy  ifuszosinguyuuadend
- Y rw [ dyl 3 =
Tommadewdhgimiaillduniiqa

VINADAIUAIY 53 T Asud WA, 2494-2546 dingnyuuaiewnaeudigimia

u

LY

- a o = o n’: ¥ =
wueyTan 19 gn wazimawsailunghnlsaduianua Taodunludounquaiay 1gn

IABUNINYIAN 1 9N 1ADUR UL 9 gn HAzIFDURAIA § QN

:; n‘:v = =) =3 ar LY
nasvesamiggisnInenludanianivalan

¥ kY ¥
o ==

annzivaihvuianuail ldinnaranisasisvesaniilasiveimeiiug Tan dai
M3n9mM5U5ENoUYAHLNINGIAIL 9 Fuaz 8 19a1 Aip 0100, 0400, 1000, 1,300, 1600, 1900
taz 2200 w. uddaenuransns Wdinsuggiloninouies s muazdaidoyanda

Tumv 303

b
aniinseImanue lan Asegiouusuwms a.ludes euiles v.iiuelan 65000
ivhnseglndTsamonnanmsdusiy viefiazdye 16 oam 47 Alaunile unzassdga 100

i
03m 16 alaaziueen egganinszautimeathunats 45 was

aa

HINBING) - adagiemandununiolddoya arw 30 1 daud w.et. 2514 - 2543

¥ ' ¥
- adagiemaniiauiiuiiqe 19doyn daud w.e. 2494 - 2545

u

¥ = o @ @

AQUYIINA dinvimLIgationIng)

q QG



M3199 3.1 CLIMATOLOGICAL DATA

Station PHITSANULOK
Index station 48378
Latitude 16 47N
Longitude 100 16 E

FOR THE PERIOD 1971-2000

Elevation of station above MSL
Height of barometee above MSL
Height of thermometer above ground
Height of wind vane above ground
Height of min gauge

41

45 Meters
46 Meters
1.25 Meters
12.50 Meters
0.76 Meters

""" JIAN_FEB MAR APR _MAY JUN__JUL AUG _ SEP OCT NOV  DEC ANNUAL
Pressure (Hectopascal)

Mean 1013.1 1011.2 1009.4 1007.7 1006.5 1005.6 1005.7 10060 10079 10104 10128 10144 1009.2
Ext. max. 1025.4 10229 10244 10185 10149 [012.8 1013.0 1013.2 1015.4 10199 10233 10253 1025,
ExL. min. 1003.8 10018 1000.1 9982 9982 §913 9977 9981  v99.2 10012 1003.4 10043 9973
Mean daily rnge 33 56 60 60 52 42 40 a1 47 4z 48 50 50
Temperature (Celsius)

Mean 245 26.7 29.1 307 29.8 289 23.4 28.0 281 2717 26.1 241 27.7
Mean max. 3.7 339 339 373 357 339 331 324 325 323 315 307 354
Meun mio. 18.4 208 237 255 253 250 2438 246 247 241 216 184 3.
Ext. max, 363 384 403 418 420 394 334 367 366 357 356 353 420
Ex1. min. 89 13.0 123 196 204 210 216 214 217 17.1 12.1 89 89
Relative Humidity (%)

Meun 65 62 6l 62 71 16 78 80 80 78 72 67 71
Mean max, 85 81 80 30 86 89 90 92 92 91 &8 86 87
Mean mia, 39 338 39 41 51 58 61 64 64 60 51 42 51
Ext. min, 14 16 15 20 25 313 39 39 42 32 31 21 14
Dew Point (Celsius)

Mean 169 183 203 219 233 239 238 240 249 233 204 169 213
Evapuration (mm.)

Meun-pan 1098 1212 1628 1868 179.9 (494 1412 1290 1200 1226 1133 1115 1647.6
Cloudiness (0-10)

Mean 3.0 3.1 3.4 43 6.7 79 83 8.5 78 6.1 4.2 32 5.6
Sunshine Duration (hr.)

Mean 263.7 2523 2682 2714 2484 1816 1676 155.6 1685 2163 243.1 2632 26999
Visibility (km.)

Q700 L.S.T. 43 45 6.1 18 9.6 104 10.2 10.0 9.7 9.0 8.0 6.6 3.1
Mean 6.8 6.2 69 83 104 1L1 1.0 10.7 10.7 10.4 9.5 83 9.2

Wind (Knots)
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A15190 3.6 Monthly mean wind speed (knots) and prevailing wind
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“Table Wind Direction in Tens of Degrees

Degree
350 -010
020 - 030
040 - 050
060 -070
080 -100
110-120
130 - 140
150 — 160
170 -190
200-210
220 -230
240 - 250
260 - 280
290 - 300
310-320
330 - 340

Compass Points

N

NNE

NE

ENE N, 350-010

E NNW, 330-340 NNE, 020-030

ESE Nw, 310-320 NE, 040-050
SE WNW, 290-300 ENE, 060-070
SSE \

-

S W, 260-280 — = Station — E. 080-100
SSW

SwW WSW, 240-250 \ ; ESE. 110-120
WSEW SW, 220-230 SE, 130-140

W SSW, No\o.ma SSE, 150-160

WNW S, 170-190

NW

NNW
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amatazaNmTandIvy Samianiveylan (A.9. 1981-2000)

v d
INOUNUANUS

Vv
siaanIil 48378 anwgavesanitimieszautimemiuna1a 45.00 WA Latitude 16° 47°
N. Longitude 100° 16'E ATNZIUDIATALINTLAUNUAY 12.50 11A5
v ¥ v "
Pouaslumsia 4,520 a59 (100 %) Sunald danudvesnamsauivaun

a o o o ° n’: : [ 3 =
qanailunlosidud 8.08 % nies1uaunse 365 a5y vINMsTa 4,520 a%e Tavfanudaay

& =h.

o~ = =1 =] =
AT INAY 13.05 Knots/¥.3 N30 24.18 NLAU/F.Y N30 6.72 WATAUN 1azA 1N 100m8e 1.3
Knots/¥.1 ¥38 2.41 A.U/%N W30 0.67 WA/ 509ansuduans arufialdnou 'l
a - P { o a o o o o a’: : v
aziueen UanudvesauinanadunlesiFud 5.80 % uSe s1uaunTy 262 A%e SuUT W
a Y ) = =t A w s & d o A o : n‘:
nelaneu ez iuan inudvesauiiia Aadunles Sus 5.0% niosmIuass 2596 ase
o 3 o ) [ = o o o A
Punslumsiaudamuhavasy AadlunlesiTud 5743 % wie wuavay
¥ v v
UIUIU 2,596 AT INATIANINUA 4,520 AT
v o [ ] a =
TavagUluRounuaiug A 1981-2000  auaulvaiziaumsinmeduinld
= = “ = ] 1 i %
UAWI3IRNAY 1.3 Knots 139 .67 WAT/AUIN ¥I0 W Beaufort Number 807uiuay Light air
o oo =] [ U =Y ] [ (=1 ~
uanyuziuATuGesassa WAy ud lumusamu ldenasay fanwidn uaziluay

@3U (CALM OBS = CALM OBSERVATION) ADUYIININ ﬁﬂﬁmﬂuanmu 57.43 %

Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots Meters per sec. |kilometers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically.
1 Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smoke drift,but not by wind vanes.
2 Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Genltle breeze 7-10 34-54 12-19 Leaves and small twigs in constant motior : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved.
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;




PHITSANULOK
FEBRUARY 1981 - 2000

Index station 48378

Lartitude 16"47" N Longitude 100" 16" E

Y

Wind Speed ( Knots)

N

Elevation of station above MSL 45.00 Meters

Height of wind vane above ground 12.50 Meters

Calms included at center.

Rings drawn at 2% intervals.

Wind flow is FROM the directions shown.
No observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY

DIR 0 3 b 10 16 21
N 100 024 002 000 000 0.00
NNL 071 007 000 000 000 0.00
KE 071 009 000 000 000 000
ENC 095 027 004 000 000 000
£ 144 038 000 000 000 000

ESE 091 0.58 0.00 0.00 000 0.00
SE 119 0.46 0.04 0.00 000 0.00
SSE in .88 0.22 0.02 000 0.00

TOTAL OBS =4520 MISSINGOBS = 0

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR i A & 0 16 2
S 473 301 033 000 000 000
SSwW 305 173 022 000 0.00 000
SW 181 137 007 002 000 000
WSW 248 1.00 011 000 000 000
w 2.68 0.69 0.07 0.02 0.00 0.00
WNW 139 040 000 000 000 000
NW 095 035 002 000 000 000
NNW 075 Q.31 0.04 0.00 0.00 0.00
CALM OBS = 2596 PERCENT CALM = 57.43
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fiamanazamani v 3 infiunlan (a.9. 1981-2000)
=1 =
AUTMIAN
o = = & @ c:’u o
sHaeo il 48378 ANugIvoIdmIlimieszaui Mz unaie 45.00 AT Latitude 16° 47°
¥
N. Longitude 100° 16’'E ANZIVDIATANIINTZAUNUAY 12.50 AT
¥ v ' "
11U UMTIA 4,960 ATI (100 %) drunald Janudvesnanisaunwaun
A s d o A o Y v » - a o
naaAndlunlesidud 15.047 % nieswauass 746 A5e 1INMsTA 4,960 Aa Taeiiadnn
\ ~ =t o =
AUYITA MDY 16.65 Knots/¥.1 1139 30.86 N.U/W.N 130 8.57 AT/AUIN uazA S 1aumiY

Q L]

1.9 Knots/¥.3 Y139 3.52 N.0/%.1 ¥50 0.98 WAT/UM s09a3u18usvans aunaldaeuly

) - H H o oa ¢ 3 7 ° 2 o
naziueen dnnudvesaunwanadlulosiFud 10.18 %  n5e $1uIUATY 505 A
o o = v @ = P s w o oa o o o A o
duavmy nelaneu lnmeaziuan Tanudvesauine aadluesiSud 7.6 % wSes1u7Y

£ ¥
A543 377 A9
o u:f Y] o [ a d o o &
1uuns lumisdaudnudiauaau AadlunlosFud 4536 % W50 wuauady
¥ v FY
IUIU 2,250 ATI 1INNITIANINYA 459,620 AT
Tavagdlwdeuliuay a.e. 1981-2000 andrulngaziauioianieduiald
= < 4 a a2 1 .
1AW ARTY 1.9 Knots 130 0.98 1WAT/IUIT §9A13 Beaufort Number 8031 1au Light air
= (=1 o [ [ [} =4 9 = 9 2
HanyuzfivAIvanIasuauasan ua luasomiu lavinasay anugan waziduay

@91 (CALM OBS = CALM OBSERVATION) Alau41911unate Aeaadluauasy 45.36 %

Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots Meters per sec.  |kilometers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically,
1 |Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smoke drift,but not by wind vanes.
2 Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Gentle breeze 7-10 3454 12-19 Leaves and small twigs in constant motion : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved.
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;
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PHITSANULOK
MARCH 1987 - 2000

Index station 48378 Elevation of station above MSL 45.00 Melcrs

. - r 2 -
Latitude 16 47 N Longitude 100 16' E Height of wind vane above ground 12.50 Meters

N
'
1
1
|
R Lt ST
T ' TEma
A i -
el ¥ e
- 1 S
e : ..
5" = Ss
. - ' i S
’ e ' R ~
oo 0.75 N 5
" . 1.09 ' 0.79 L A
’ [ % A
’, et % \
‘ 0.89 I ! S 0.38 . y
’ C i 1 ~ A \
F - 1
’; e : %% i “
2 109 ' ! '\ 0.8 \ )
I

\
M 2 e s 2264wt ==—mie) S B FeEEn BEEE A=Z==i T
]
2 v 3 ' :
v X ' . i
v 4 h "' ]
¥ 317 x A ' !
\ . p ; '
\ X 4 ‘
\\ i I’ ‘.l
» 4.13 3.49 . :
A ” ’
\\ ¥ ” ’
’ ’
S~ - i
~ . ’
~ \\ 'I ”
\\ i - - f’
sl 10.18 L7
S I ”,---"
--E -
'
15.04
1]
S
e[ | [ Calms included at center.

Rings drawn at 5% intervals.
Wind flow is FROM the directions shown.
No observations were missing.

] 3 6 10 16 ral

Wind Speed ( Knots)

PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
DIR 0 3 a 10 16 21 DIR - Q a 8~ 10 16 21
N 0.60 0.14 0.00 0.00 0.00 0.00 S 8.04 6.05 0.91 0.04 0.00 0.00
NNE 000 016 0.02 0.00 0.00 0.00 SSW 3.73 3.25 0.46 0.02 0.00 0.00
NE 020 0.14 0.04 0.00 0.00 0.00 SW 1.63 2.08 0.42 0.00 0.00 0.00
ENE .42 014 0.02 0.00 0.00 0.00 WSW 1.57 1.39 0.18 0.02 0.00 0.00
C 1.03 0.52 0.16 0.00 0.00 0.00 w 1.71 0.48 0.06 0.00 0.00 0.00
ESE 1.09 0.36 0.08 0.00 0.00 0.00 WHNW 0.75 0.30 0.04 0.00 0.00 0.00
SE 226 1.03 0.20 0.00 0.00 0.00 W 0.81 0.16 0.02 0.00 0.00 0.00
SSE 5.87 407 0.24 0.00 0.00 0.00 NNW 0.83 0.24 0.02 0.00 0.00 0.00
TOTAL OBS =4960 MISSING OBS = 0 CALM OBS = 2250 PERCENT CALM = 45.36
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amanazanniianianu Samianiuglan (a.a. 1981-2000)

NN

siaantil 48378 Anugevesdiimileszduiimeiniunaia 45.00 wAs Latitude 16° 47
3
N. Longitude 100° 16’E ANTIVOIATANVINTLAUNUAY 12.50 10013
¥ ¥ " '
TuIuaTIlumsia 4,520 A53(100 %) dmnald Tanudvosiameauiinauin
~ =y od o 4 A o 3 0’: w : F=1 o
ngadaluosidud 15.17 % niedwaunss 728 afe 1nmsia 4.800 aa Tasiinrnia
ANFITA 1NAY 20.6 Knots/¥. 1 130 38.18 N.U/A.4 30 10.6 WA3/I117 nazauiiaumnie
2.0 Knots/¥.4 130 3.71 N.W/%.0 130 1.03 WAT/AUIN 5030916uduaee auialdaouly
w o 4w a ¢ d o o o & e
Az iueen linnudvesauiaaaiiunlesidud 9.96 % nSe s1uIunte 478 ads Susy
a Y1 o = = a4 a s 3 o A o o
s rldneu lUniemziuan fnnwdvesania Aaduesidud 8.00 % niosmiunss
¥
384 A4
o u’»’ Y 9 1 = o o o &
Puuasslumsiandinuavay aadlulesidud 41.65 % wie wuauaay
¥ ¥ ¥
DU 1,999 ATI 1INNTIANINUA 4,800 AT
TavagUludowmuiou a.a. 1981-2000 avdrulvgazwauininnisduiald
= < = & v . o Aw @
1AWITAURDY 2.0 Knots ¥3A 1M Beaufort Number Do3uiluay Light air lanuuzmiunu

' ' i o =
desavunumvan ua liaunsawiu ldvinasan fanwidn uaziluauasu(CALM OBS =

CALM OBSERVATION) fAaudaviou Aefaitluanay 41.65 %

Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots Meters per sec. |kilometers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically.
1 Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smoke drift,but not by wind vanes.
2 |Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Gentle breeze 7-10 3.4-54 12-19 Leaves and small twigs in constant motion : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved.
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;




PHITSANULOK
APRIL 1981 - 2000

Index station 48378

Latitude 16" 47" N Longitude 100" 16" E

N Height of wind vane above ground 12.50 Meters
'
1
|
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P e 1.46 ' 0.71 ¥is S
7 ] \
, ST i Y
¢ 123 2 t S 0.50 \ i
1 - ] ~ Y 1
. # ' L \ \
,I r’ i \\ l‘ \‘
‘ 150 v 073 ! v
L5 ’ I \ 1 1
l' : “ 'I .l
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Wind Speed ( Knots)

Calms included at center.

Rings drawn at 5% intervals.

Wind flow is FROM the directions shown,
No observations were missing.

Elevation of station above MSL 45.00 Meters

PERCENT OCCURRENCE: Wind Speed ( Knots)

LOWER BOUND OF CATEGORY

RIR Q 3 1 10 16
N 0.56 042 010 0.02 0.00
NNL 032 019 000 000 0.00
NL 0.37 013 0.00 0.00 0.00
ENE 030 015 0.08  0.00 0.00
E 144 042 0.25 000 000
ESE 112 042 0.10 000 0.0
SE 223 0.88 013 .00  0.00
SSE 6.06  3.60 027 002 0.00

TOTAL OBS =4500 MISSINGOBS = 0

21
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PERCENT OCCURRENCE: Wind Speed ( Knots)

LOWER BOUND OF CATEGORY
DIR 1} 3 & 10 16 21
S 852 592 071 002 0.00 000
SSW 400 360 037 002 0.00 000
SW 215 154 027 004 000 000
WSW 221 119 033 0.02 0.00 000
W 219 098 006 002 002 000
WNW 094 050 006 000 000 000
NwW 09 031 002 000 000 000
NNW 073 060 0.3 000 0.00 000

CALM OBS = 1999 PERCENT CALM =41.65
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NAMatazAINS IauAINY ArIANYYlan (A.7. 1981-2000)

IAOUWG LN

¥
sHaanil 48378 ANugeveanIlimileszauimemuna1e 45.00 WA Latitude 16° 47°
N. Longitude 100° 16'E AUQIVOIATANIINTEAUNUAY 12.50 A3
¥ ¥ ] '
PuauaTIlumsia 4,960 A59 (100 %) Aunald Taudvesfiemisauiiiayin
P a o L4 o 3 :’ [ : o ad
fgadailunlesidud 12.58 % wiedmaunte 624 ad1 11nM3Ta 4,960 Ae Taviinads
P = = .
AUTIGA 1ROV 21.95 Knots M50 40.68 N.W/¥.4 M3 11.30 As/Aui uazanuisiaumae
1.9 Knots M58 3.52 N.U/%.3 130 0.98 WA5/AU 509 usuaes aunialdaonlunia
as = - Hd o a d o L4 o n’j 3 @ w
Aziueen InnudvesauianaduosiFud 8.65% nie $1uIunse 429 ASY  Sudy
a 9 w P = Ao a ¢ d o A o -
a1 rldaeu ldnenz Yuan fianudvesauiina Aadulesidud 6.31 % wiesmaunss
¥
313 A91
o 3 Y 9 [ a ¢ o o )
taunsslumsiaudiwudianasy Aadlunlesidud 46.31 % wie wuanasy
v b ¥
VIUIN 2,297 ATI DINNITIANINUA 4,960 A5
TavaglwAsungunian a.a. 1981-2000 audrulngjezwauiernnisdudield
- = o 2 1 - o o a
UAMIARDY 1.9 Knots TIA1M Beaufort Number 097U uawN Light air UDAYMUZIUUAIU

1 a 1 ] o ¥ Y V2
aevavummnANIay ud limmsamuldanasaydnwidn vazduauae caLm

OBS = CALM OBSERVATION) fautatunats Aeaailuauay 46.31 %

Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots Meters per sec. [kilomelers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically.
1 Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smoke drift,but not by wind vanes.
2 Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Gentle breeze 7-10 3.4-54 12-19 Leaves and small twigs in constant motion : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved.
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;




PHITSANULOK
MAY 1981 - 2000
Index station 48378 Elevation of station above MSL 45.00 Meters
3 - ] . - r
Latitude 16 47" N Longitude 100" 16" E N Height of wind vane above ground 12.50 Meters

5
1
12.[58
S
Calms included at center.
Rings drawn at 5% intervals.
- Wind flow is FROM the directions shown.
Wind Speed ( Knots) y No observations were missing.
PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots)
I.LOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
DIR Q 3 [ 10 16 21 DIR 1] 3 f 10 16 2L
N n69 044 004 0.00 002 0.00 S 7.46 429 0.31 0.02 0.00 0.00
NNE 079 020 0.4 000 000 0.0 SSW 363 228 038 002 000 000
NE 028 003 002 000 000 0.00 SW 200 169 020 0.04 0.00 000
ENE 0.71 018 006 000 000 000 WSW 2.4 155 0.20 0.06 0.00 000
r 1.39 038 006 000 000 0.00 w 248 129 036 004 0.00 0.00
LSE 1.6l 048 002 000 000 000 WHNW 103 052 0.16 0.02 0.00 000
Sk 1.63 1.01 0.04 0.00 000 0.00 NW 065 028 0.04 0.00 0.00 000
SSE 338 268 036 002 0.00 0.00 NNW 065 032 002 000 000 000
TOTAL OBS =4960 MISSING OBS= 0 CALM OBS =2297 PERCENT CALM = 4631

(o



CLP-16
Textbox


167

fiamanazanuilaniany S iafiuglan (a.q. 1981-2000)

iARUTIQUIE

¥
siaanIil 48378 Anugevesamiimiieszavtimeziaiunats 45.00 1wA3 Latitude 16° 47°
¥
N. Longitude 100° 16’E AIUGIVDIATANIINTEAUNUAY 12.50 1UA3
¥ by ' I
IuATIluMTIa 4,800 A5 (100 %) dwunald Jaudveianisauinauin
Py a o o d A o u’: n’: I n’: P=1 =
NaanaduosiFud 11.33 % nismuIunts 544 ase 91nmssa 4,800 59 Javiina1u157
. R ) .
QUTIAA INAY 19.75 Knots 130 36.6 N/ M3 10.17 WAT/AUT nazanuiiaumie 1.6
Knots M39 2.97 n/¥.4 n30 0.82 was/ud sesasusuduans duialdaoulynig
v =1 { s o a d o o o n“: uy.'l o ar
aziueen InudvesaunwanadunlosiFud 9.38 % n5e $1UIUATY 450 15T SuSUE
a 1 a =1 H o = o o o o a’:
nelanoulnisazTuan Tanudvesauina aaiumlefidus 7.60 % niosmIunss 365
¥
59
o 3 o 9/ ¥ a o o o A
TuaTslumsiaudmudnaveasy aadunosiFud 50.35 % wie WuaLaIy
v ¥ ¥
U 2,417 AT DINMTIANINUA 4,800 AT
Tavagdlwdeuiiguisy a.a. 1981-2000 audrulngveiamainnisdiuinld
= =1 = 4 " . = =1 @
UAMTINDY 1.6 Knots %9011 Beaufort Number 903uJuay Light air Hanymizisiuniy
] = 1 1 =1 3 =] 3 4
A09800UNANIAY ua I asanivldvinssay Hnuidniunais uazifuavasy

(CALM OBS = CALM OBSERVATION) fioudnathunats fAedadluauaay 50.35 %

Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots Meters per sec. |kilometers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically.
1 Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smoke drift but not by wind vanes.
2 Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Gentle breeze 7-10 3.4-54 12-19 Leaves and small twigs in constant motion : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved.
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;




PHITSANULOK
JUNE 1981 - 2000

Index station 48378

Latitude 16" 47" N Longitude 100" 16" E

W

[ [

o 3 L ] 190 18 21

Wind Speed ( Knots)

Elevation of station above MSL 45.00 Meters

Height of wind vane above ground 12.50 Metery

Calms included at center.

Rings drawn at 5% inlervals.

Wind flow is FROM the direclions shown.
No observations weie missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
1LOWER BOUND OF CATEGORY

DIR Q 3 [ 10 16
N 0.52 0.15 004 0.00 0.00
NNE 0.71 0.08 002 0.00 0.00
NE 035 004 000 0.00 0.00
ENI 048 006 002 0.00 000
I 1.51 013 « 0.04 0.00 0.00
ESE 1.83 035 0.00 0.00 0.00
SE 213 077 0.00 0.00 0.00
SSE 6.56 262 019 0.00 0.00

TOTAL OBS = 4800 MISSING OBS= 0

2L
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY

DIR o & [ 10 16 21
§ 719 367 0.48 000 000 0.00
SSW 458 269 0.31 0.02 0.00 0.00
SW 200 138 0.19 0.08 0.00 0.00
WSW 1.58 1.33 0.25 0.04 0.00 0.00
W .42 085 0.25 0.00 0.00 0.00
WNW 067 044 0.06 0.02 000 0.00
NW 042 033 0.13  0.02 0.00 0.00
NNW 042 029 0.10 0.00 0.00 0.00

CALM OBS =2417 PERCENT CALM = 50.35
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namanazaniaud Ny Jmianuelan (a.9. 1981-2000)
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Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots Meters per sec. |kilometers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically.
1 Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smoke drift,but not by wind vanes.
2 Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Gentle breeze 7-10 3.4-54 12-19 Leaves and small twigs in constant motion : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved.
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;




PHITSANULOK
JULY 1981 - 2000

Index station 48378 ‘

Latitude 16°47" N Longitude 100" 16" E

W

Wind Speed ( Knots)

Elevation of station above MSL 45.00 Mélcrs

Height of wind vane above ground 12.50 Meters

Calms included at center.

Rings drawn at 5% intervals.

Wind flow is FROM the directions shown.
No observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY

DIR ] 1 [ 10 16
N 03 012 000 000 000
NNE 038 012 002 000 000
NE 020 004 000 0.00 000
ENE 065 000 004 000 000
| 117 010 000 000 000
LSk .57 032 002 0.00 000
SE 206 067 006 0.00 000
SSC 629 250 016 0.00 0.00
TOTAL OBS = 4960 MISSING OBS= 0

21
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 0 1 & 10 16 2
S 643 327 034 000 000 000
SSW 305 155 026 002 000 0.00
SW 1.67 0.73 0.16 0.02 0.02 0.00
WSW 185 121 030 004 002 000
W 1.77 1.09 0.44 0.00 0.00 0.00
WNW 067 042 014 000 000 000
NW 048 022 008 000 000 000
NNW 054 028 002 002 000 0.00
CALM OBS =2754 PERCENT CALM = 55.52
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INRUAIHINY
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Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots Meters per sec. |kilometers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically.
1 |Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smoke drift,but not by wind vanes.
2 Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Gentle breeze 7-10 3.4-54 12-19 Leaves and small twigs in constant motion : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved,
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;




PHITSANULOK
AUGUST 1981 - 2000
Index station 48378 Elevation of station above MSL 45.00 Meters
" ®, ol = o of )
Latitude 16 47 N Longitude 100" 16 E N Height of wind vane above ground 12.50 Meters
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Calms included at center.
Rings drawn al 2% intervals.
Wind flow is FROM the directions shown.
Wind Speed ( Kriots) No observations were missing.
PERCIENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots)
ILOWER BOUND OF CATEGORY LOWER BOUND OF CATEGORY
IR 9 3 [ 10 16 21 - DIR 0 3 & 10 168 21
N 040 020 0.00 000 000 0.00 S 514 266 034 000 0.00 0.00
NNE 038 006 002 000 000 000 SSW 339 159 022 000 000 000
NE 026 004 002 000 000 0.00 SW 147 1.07 014 0.04 0.00 0.00
NI 030 002 0.02 0.00 0.00 0.00 WSW 1.67 1.03 020 0.02 0.00 0.00
E 117 018 0.00 0.02 0.00 0.00 w 1.69 1.03 020 0.04 0.00 0.00
ESE 127 052 000 0.00 000 000 WNW 097 052 006 002 0.00 0.00
SE 232 0069 006 000 000 0.00 NW 052 046 008 0.00 0.00 0.00
SSE 589 210 030 000 0.00 0.00 NNW  0.67 0.28 0.08 0.00 0.00 0.00
TOTAL OBS = 4960 MISSINGOBS= 0 CALM OBS =2863 PERCENT CALM =57.72
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nananezAI5 IR N 3 InNyalan (A.9. 1981-2000)
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Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots [Meters per sec.  [kilometers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically.
1 Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smake drift,but not by wind vanes.
2 Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Gentle breeze 7-10 3.4-5.4 12-19 Leaves and small twigs in constant motion : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved.
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;




PHITSANULOK
SEPTEMBER 1981 - 2000

Index station 48378

Latitude 16'47° N Longitude 1007 16" E

[
[
"
1)
"
i
1
[
i

Wind Speed ( Knots)

Elevation of station above MSL 45.00 Meters

Height of wind vane above ground 12.50 Meters

4.92

Calms included at center.

Rings drawn al 2% Intervals.

Wind flow is FROM the directions shown.
No observalions were missing.

PERCINT OCCURRENCE: Wind Speed ( Knots)*
I.OWER BOUND OF CATEGORY

DIR 0 3 § 10 16 21

N 138 035 000 000 000 000

NNE I 06 0.21 0.00 (.00 0.00 0.00

NLE 060 021 000 0.02 0.00 0.00
ENE 112 0.23 0.04 000 000 000
L. 167 021 002 000 000 0.00
ESL 160 0.19 000 000 000 0.00

SE i3 037 000 000 000 000
SSC 360 1.3 000 000 000 000
TOTAL OBS = 4800 MISSING OBS= 0

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR Q 1 4] 10 16 21
5 375 131 006 000 000 000
SSW 256 081 006 000 000 000
Sw 1.67 058 004 000 000 000
wWSW 198 058 015 004 000 000
W 208 071 006 000 000 000
WHW 1.02 042 o004 000 000 000
NW 125 027 002 000 000 000
NNW 148 040 004 000 000 0.00
CALM OBS = 3026 PERCENT CALM = 63.04
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Table Wind Speed and Equivalents

Beaufort Velocity at a height of 10 meters
Number Description Above open flat ground Specifiication for estimating speed over land
Knots Meters per sec. |kilometers per Hr
0 Calm <1 0.0-0.2 <1 calm, smoke rises vertically.
1 Light air 1-3 0.3-1.5 1-5 Direction of wind shown by smoke drift,but nat by wind vanes.
2 Light breeze 4-6 1.6-3.3 6-11 Wind felt on face, leaves rustle ; ordinary vane move by wind.
3 Gentle breeze 7-10 34-54 12-19 Leaves and small twigs in constant motion : wind
4 Moderate breeze 11-16 5.5-7.9 20-28 Raises dust and loose paper : small branches moved.
5 Fresh breeze 17-21 8.0-10.7 29-38 Small trees in leaf begin to sway:
6 Strong breeze 22-27 10.8-13.8 39-49 large branches in motion ;
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PHITSANULOK
OCTOBER 1981 - 2000

Index station 48378

Latitude 167 47" N Longitude 100" 16" £

W wo

Wind Speed ( Knots)

7 R

Elevation of station above MSL 45.00 Meters

Height of wind vanc above ground 12.50 Meters

Calms included at center,

Rings drawn al 1% Inlervals.

Wind flow Is FROM the directions shown.
No observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Knots)
LLOWER BOUND OF CATEGORY

DIR 0 1 6 10 16
N3] 093 010 000 0.00
NNE 270 058 004 000 0.00
NE - 1.23 028 0.0z 000 0.00
ENE 177 032 0.00 000 0.00
E 222 040 006 000 0.00
ESE 083 012 002 000 000
SE 091 022 004 000 0.00
SSE 1.59 038 006 000 000

TOTAL OBS = 4960 MISSINGOBS = 0

21
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PERCENT OCCURRENCE: Wind Speed ( Knots)
LOWER BOUND OF CATEGORY
DIR 0 k] 6 10 16 2

S 228 048 006 000 000 0.00
SSW 159 036 002 002 000 000
SW 125 030 004 000 000 000
WSW 129 065 004 000 000 000
W 204 077 002 000 000 000
WHNW 155 048 000 000 000 000
Nw 15t 036 002 000 o000 o000
NNW 256 091 010 000 000 000

CALM OBS = 3149 PERCENT CALM = 63.49
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