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## 4574215725 MAJOR ARCHITECTURE

KEY WORD : NATURAL VENTILATION/NATURAL AIRFLOW/WIND/VENTILATION
SUBIN WONGFUN : GUIDELINES FOR UTILIZATION OF NATURAL AIR FLOW PATTERN OF TRADITIONAL THAI
HOUSE IN RESIDENCE. THESIS ADVISOR : ASSIST. PROF THANIT CHINDAVANIG, THESIS CO-ADVISOR :
DR. ATCH SRESHTHAPUTRA, 252 pp. ISBN: 974-17-6901-6

Thailand has a hot, humid climate. Its weather is typically warm, sometimes sweltering, throughout the year.
The utilization of natural air flow is a key element to enhance air circulation and heat reduction inside houses and gives comfort to
residents. According to the above consideration, this research was aimed to study and propose design guidelines for the use of
architectural elements, for a traditional Thai house to facilitate airflow efficiency in contemporary residences.

The research was an experiment research conducted by employing the Computation Fluid Dynamic
Simulation Program (CFD) to study the relationships between the dependent variables, airflow velocity and airflow pattern, and
independent variables, architectural elements, under the same studied models and fixed external airflow velocities. There were 3
parts to the study: Part 1-the study of airflow pattern and its affecting factors; Part 2-independent variable identification and
simulation study; and Part 3-contemporary residence application study. Part 1-airflow patterns of the selected houses were
studied as well as 6 factors, namely, floor gap, wall void, high roof, lifted floor, eaves and patio. These were tested to investigate
their effects on the airflow patterns. Part 2- 12 factors and 33 independent variables from previous Part 1 factors as well as other
factors from literature review were picked as simulation parameters. These factors were building cluster, airflow direction,
overlapped distance between buildings, opening sizes, sill levels, opening position, floor gap, lifted floor, wall void, roof shape,
eaves style, and eaves over-hang distance. These factors were analyzed and compared effects on airflow patterns and velocities
among themselves to pinpoint the factors that most enhanced airflow efficiency. Part 3-the applications of Part 2 results were
explored to give guidance to contemporary houses.

It was found that traditional Thai houses have a cross ventilation system. Internal airflow dispersion was
decent for all external air directions. However, the perpendicular-to-raised-patio airflow direction generated maximum internal
airflow velocity at all areas, especially around the underside of the raised floor. Further more the average airflow velocity reached
the comfort level. Nevertheless, the average airflow velocity inside the rooms was determined by human factors. The lack of any
item of the studied factors generally decreased the airflow velocity, except the lack of eaves factor would increase the velocity. In
addition, even though the different clusters of groups of houses shared the same airflow pattern; different clusters significantly
yielded different maximum airflow velocities. For non-attached and semi-detached house clusters, when external airflow was 45
degrees to the raised patio, the internal airflow velocity would reach its maximum and that maximum velocity was at the comfort
level. While the internal airflow velocity of a fully-attached house cluster was at maximum level when the external airflow faced the
raised patio at a right angle, this maximum airflow velocity was at a human undetectable level. However, the airflow velocity would
rise to the comfort level if some adjustments were made to the fully-attached houses. These adjustments were: to increase the
over-lapped distance between houses.to twice of room height; increase the wall opening.to,60% of wall area; set a sill at 400mm
above floor level; set the opening position at.the middle of the wall; have a wall opening run right through the external walls that
face the external airflow and all internal walls; to have a gap between the raised patio and lifted floor; lift the internal floor 1200mm
above the ground; have a 60 roof slope; have flat eaves with 1600mm over-hang, 800mm horizontally from the wall. In addition, if
the house was placed perpendicularly to the dominant airflow direction, the average internal airflow velocity would be six times
higher when the external airflow was at 1.35m/s and ten times higher when the external airflow was at 2.0m/s.
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v
M lilanApN A Naangyuniliesa@andtangan AgU2-5(n1wenn)



12

3. annzLvsaandigls

1
a o

auszin Wuaniiesdululszinalng AWenanfialdlldfimnmita ludoamaw

o o £ g A o = = = o = >

nuAusiaNE ey fafudesiannsguaziueenaasniaasuduanusgunzdunnaels
4 . v d Cr c 4 oo &

iWasaniiudaanguds Nunn1ANaNReUa FausiuasasssAauanas nedailununuuazily

F9NLAILARADIFIRINALUTDUNUN AU ITAANUANFNNTENINY U HUBINWAWA LN

[~ va o 1 1 1 dl [ a Y K = 1 1|
1 unalidaninananlnagnianaisnanas Wasaniannainnials asFandiaudie
15 Feluadalusmnaniazdiaiaizadinidadinn s s sl nuudtin@ ngsen aaEanas

(% |

N A < T . , , X =
HanTeuiiadn anpznn douninanazENiasuanattnaliauazAes- usaaulung 5 Tuede 6
Tuaufiu wazanarimllae19aindne aungzialnanumanNeNAUAIRIL ANTAZUNAINTUANN

' | d ° LA a , X = | =
@f]’JVL‘V]FJN’]Qﬂ’]ﬁﬂ@’]\‘imﬂu@q\uﬂu@ququﬂqﬂ LLB‘]Lu‘ﬂ\‘i@qﬂ‘ﬂqMVQNIHTQQHQQN']ﬂ@ﬂvLNNﬂq?Lﬂﬂﬂu

= a

AHTINN Y anduluLeTinNdninannAwiNnzaNananaeluUasAfe e ludaaaausanang

U 5| a o a A v a Y a 1 A [ =X a
ANII Lﬂuamwmmmmu@iﬂmmim mm::mwLm@uﬂumﬂuqummﬂu
| < d‘ o o %, ¥ o 1 ==ll o a ¥ d‘ |
HUaNIEUNNANIATNAN LRI NI 28N LLaxwmium\im@um@ummumm@mlm azidaguiiuau
[ = =) A = | k7 o 1 dlil o o
HIQNASIUADNLRENLUUD UTAAINITLTUNITIANTILUA wezia lutasndan1asaansg
= = a 4 A o o %
Qﬁﬂﬂﬁﬁ‘ﬁﬂ‘]ﬂ’]‘wq‘ﬂgﬂ’]’imﬁ@llLL@zﬂﬁiLﬂ@‘ﬂu%ﬂ‘ﬂﬂ@'&lm”llﬁ%?’]ﬂﬂ?:LLZﬁ@NLﬂu
9N N190IN 98 IINTNANAARINNISMH WRBUTBILITEIN VAT IBINIAINAITNULANFNTTLYE

ANHAABINIA WNABIAAAE AINAIATUIAIAINAADINIA WAZLILALANTIUTRINUIAN Tailade

sanaani lFanluiAazA e Az d999a I LRlaN N AN LANFANNTE Auiulsmalng nng

o

a X | a a o = o o = A g
Lﬂ@ﬂuLLﬂ@\ﬁJ'ﬂﬂﬂﬁ‘zLL@@Nmu@% U@V]ﬁW@“ﬂ'ﬂ\i@NN?@aNmzqumﬂlﬁlﬂ\ﬂ[ﬂ LL@zmzqu@@ﬂL'ﬂﬂ\jLﬁuﬂLﬂu

| 1
=

o ) = = v A a a o o ] Na a
van LLmﬂﬁ‘gLL@@N@'\QNﬂq?Lﬂ@ﬂuuﬂ@\‘]‘l@@ﬂLu@\?@qﬂﬂmﬁ‘v\lﬂsﬂﬂ\‘i@ﬂﬂﬁzqqﬂu AIACHANTNANN

o

A ¥ z 1 a % ! é‘/ dl % o :I/ k73 Ly
7L AU UJ;]N‘]J?&‘V]ﬂLL@:ﬁ@ﬂ’]WLLQﬂ@’ﬂNﬂ@\TLLG]@&WLW]WJEI satiunislddsslamiiainnszig

akx o ¥ = =2 a Ly o ql dl % ! ]
anlusssngnasadudeasinasine Anszfandszartulaeianie deazldnatasalyl

22 mswesiznanlszannu
anlseADUNBNENAFiN139zUNERNNANININGA N1satATIz Hanszan Ty

~ = ° , a v, A oA o a s o =
90 uazianziuifen] dllgnismniianisennns Wdeaulls Waiuaunieiirndaninuazd

o

Taan19ean LHALaNe LIRaUBINIT MaTaINTTRaaNLszan DY Aazn lhiAan1sR AN LAaan e

4 o

¥ U
NuAdstendadayanfaninidiamzianlszarduainauiddadayaainia
A

q
'

dszmalnediniuaueningwaseu o wa. 58 Aua1tia ANNYT TREIANN LA 79U
suan 0gin WA, 2543  aesausandeyaanineniavasisyinelne aandeyanssraines

1 ' 4
He1nA naugptiaNinen wasiiufaseiuseilieslinind 10 T (a.A. 1981-1998) Tneanuddel
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1
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1. dayananuiFaNLanAINeImdn oA ANEIaNade (average wind speed :m/s)
AN AN (prevailing) AINIEIANGIGA(Maximum speed :m/s) dpyaTianNA

vanagtifumaibeuwazsed
2. dayasuunaouivesanlusiazrinds  wasfianeiifinauseidien  (monthly
frequency distribution of wind in each speed and direction)
Tnudnaandaya ”f;Lmuﬁwd“mﬁfmﬂuﬁuﬁmﬂﬂmq Toun A9mdn uAsansIs

NNEYAULT NINNNUIULAT UsAuLE uazaaifs (gdeyaluudazdsudaisinainnia[uen n) 1

1 74
3

a Yy aa aa X = A A Y o A
m@Nﬂ@N’nLﬂ?qgﬁﬂﬁf}ﬂﬂ‘lﬁﬂqﬁ“ﬂq\iﬂﬂﬁ eﬁ\iﬂqﬂq?ﬂﬂﬂ‘;ﬂﬂqqg\]L?Q@Nluwumﬂ’]ﬁﬂ@’w 1@ ANFNTINN 2.-2

a
1210} 2

ax
NA. | AW, | N@. | we. | wa. | RNe. | nA. | @A | mA. | mA. | we. | 8A. | 1ade

ANMNZIANLAAE (m/s) | 1.07 { 1.50 | 1.80 | 1.65 | 1.35 | 145 | 140 | 1.40 | 0.98 | 0.93 | 1.25 | 1.37 1.35

NANGANLAY NEE| S S S S W w w w NE | NE | NE |S,W,NH

ﬂqqm,gqaugqa;m (m/s) ]16.20 | 16.20 | 38.10 | 16.20 | 26.20 | 25.70 | 18.00 | 28.60 | 47.60 | 41.10 |14.30|36.20| 47.60)

wnnewa N = firwila NE=firnzdusaniaeuile E=niAnziusen SE=iAnzduaaniansls s=als Sw= ianzdunniaes
1 w=firnzdunn NW=Tanziunniaeainile
AN9199 2-2 uanadayadsresprnuiaan luiuinianans

¥ dl ' a dl a A d” dl
ﬂﬂﬂﬂmg‘ﬂﬂ‘)’\NDﬂJ@Q@NiuLLM@%VIﬂVHQVILﬂ@@NLLEIﬂLﬂuﬂ"]ﬂm‘ﬂuﬂmﬂwu%ﬂqﬁﬂ@qﬂ

18amn919n 2-3

LAa N NE E SE S SW | W | NwW 599

HNIAN 3.72| 8.62| 10.60| 4.77| 4.68 3.38 2.87| 2.32 40.95

nuawiug | 135 3.8 593 6.10] 16.85 1037 580 157  51.15

ENTRTY 0.95| 1.73] 3.72] 6.60] 22.98 13.22| 6.32 1.62 57.13
LNIEU 0.97|. 1.52| 3.45 6.42] 20.13] 10.18] 7.28 2.27 52.22
NOBNIAN 0.87| 1.22 ~2:82] 4.73| 14.43| ~11.02] 10.12)2.55 47.75
ﬁqmﬂu 0.28|0.33|~ 0.70| 1.87 12.02| 16.62| 15.95 - 2.58 50.35
nInNHIAN 0.45 0.48/ 0.60] 1.77] 10.20] 16.25 17.37| 3.35 50.47
G 0.37| 1 0.37] 053] 1.52| 9.00] 16.45 18.55| 3.33 50.12
eI 1200 1.72] 228 275 522 952/ 1298 3.83 39.50
AAAN 4.85 8.28/ 7.55 3.13] 2.82 3.00f 4.17] 3.00 36.80

quﬁmau 10.32| 16.27| 11.33] 2.23 0.87] 0.85 1.37] 2.07 45.30

f197AN 11.12] 17.00] 12.30] 1.98 0.83 0.80] 1.02 2.32 47.37

ALaAY 3.04| 5.06] 5.15] 3.66] 10.00] 9.30] 8.65 2.57 47.43

wnewe N = Aidwile NE=fidnzduaeni@uamile E=fiAnziusan SE=Hrnziusanidels s=7als sw=aanzdunnides
18 w=ianziunn NW=Aidaziunnidaamile

AN519% 2-3 wansdayasdauunaaanzesanluusaziananifinauaneuluvuinAnan
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2.3 NIzudaNNUNITIZUEaNA

2.3.1 n1gszueaain1A (Ventilation)
a o ! o o = A
NI17TUINLDINA AR T’ﬂﬁ‘u’]ﬂ’m’]ﬂtﬂqﬂﬂﬂiuﬁﬂﬂﬂﬂﬂiﬂ LLﬂzu’lﬂ'ﬁﬂ’]ﬂiﬂﬁJeﬁﬂ@@ﬁ]u

! PR - o o o o A o o - \ oA a X 2
nanaunun dudunalndrdnylunisindavien Wuaiwse)iifiaaunialueiaisidaans
(Sutthipong Boonyou,1999:29) ftin#i 3 Usznns Ae

1. i lwnaniswantdasuainalns

TnadnAenprsndnisldeuenairnaelueinisasitiniueiiueulaaenlas
a oy - a~ ¢ o Ada A o o @ a = '
nauduliNaLsrad uaznanesnedelTiandunuziinlsa fai lauzie Nnnndienia
= = X o § v a N =
nrauen avaniAngniullau gaanasavin Widadaniniequninuinnung seuslonAswe
a ya = a @ ®* o @ v o A
pauld Fanau ldaudaduanvgaaanisiansidelulen Asandusesendunisszungeinidiive
teneendiauainaenananfdiiignieluaians vinlilsunnanfuenlaeenladuasnaiis

pinee) NeluanAn9aeaeas MIRe LA UINAY AANTTN NAW UAY UENuaNT Uy uazaun

YRIVRY FIMAN39N 2-4

) v o o= 1 kg
AUAUDY ﬂ?mmmfimmmﬁmqw%{iwuLﬂmm
P §an 20 1 BuRITRY/TN.
Haalnanazn1genu 10 Fumsiav/tu.
. =
Ween¥a (Upemnsliiiu e au) 20,000 AL/ 1N,

HRAFULIN LATHRILaL

300 #9295/ 7,200 AL.WH/TH.

400 R3.WR/A 6,000 AU.NA/TH.

500 n9.9m/AL 4,200 ALLYR/TH.
Haaustanas uazieariule 20 5umeving/m.

g

A5 2-4 WARIANNERINTLENIEN ALTgTEIdN e luRIsee (MNn: andns deay, 2523)

° Y o g a < a
2. M lvnysdsanalaunilainguugiianas
ARINEIAN (wind speed) ANNUERE N ABNNANTENLFRNNEHNALNY ANAZTHAN

v o o § vy @ & S o o & 4 a = .
ﬁ’]’]ﬂd?‘ﬂ%?@hﬁl‘)‘ﬂ‘ﬂﬂiﬂ%’ﬂﬁg@ﬂLF.I‘LA“].I‘H UBNAMNUUEINANIUDTAINT UL TLITUNIT NN LIS T

A o

WinssimareaRentu snegadarnuiauldnag inldanidniduliesainnisssimaves

a o VYR

11 TINUAREARIUNINLIN AMTaN 1 Dlawmssadolusazni lFEansiuas 0.4 a9a0

al

'
a

LIALTYA (AUNT YIYr1Bn19,2542) agialsfinuannuiianinmunzanidudsandudniunisa¥s
=X o

anmaziaung winanuianteniulildetenduacianandaliiainiadam wininaaiuisa

a

annxnfiull A TiERnS A auviTesLnaunIseuLazAanssusne Tnaanduiugssndng

ANHIEIAN LAZANINIZUNALNE TIUAIANTIN 2-5
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ANIEIAN ANNANTIRUUANARAS Kafanaliniy
0-5 fpm %78 0-0.25 mps 13JLﬂ?iﬂul,mmlummﬁmiﬁm_mﬂ lalgunsndanmls
50-100 fom ¥38 0.25-0.5 mps fag 2-3° F aLNel
100-200 fpm %38 0.5-1 mps fag4-5° F Imaﬁ”ﬂﬂﬁmmﬂ wsiFuininng
iaeulmaesenna
200-300 fom %38 1-1.5 mps fnae 57 CF Fandauindniesaunsi@ngnsunauls
49171 300 fpm ¥i38 1.5 mps FaaanAngn 245 © F ré’i'a\ﬁminwl,l,ﬁ”lmﬁgnéfﬂa

a7 2-5 puduTLE TIPS IANLAZ AN TN AL (TN AUNT Yeysy1snn3 uazalln Auanacia : 2536)
3. I lAANISINgLNARIAINS AN (Convection)
N1975U887nAA N9 MINANITENENAAIAINNTEU T2UIINDINIANIELANDIANT

'
1 =

Auanianiguenassenulnssaineenans daduldludnene 2 s Tuag

o

J 1 IS
uduuaslaiAN

]
=® =

Fougendnfiazirewmligdnuuasielgnmgiininda auiunasszungainiadainliainialuenans

9 a

a

viselnsea¥enanstenmnianas dufasenfeenniAneuanielgnumgfiAndtues
2.3.2 NN992UN8RINAE558E16 (Natural ventilation)

ﬂflﬁzi_l’]ilﬂ’m’]ﬂﬁﬁ&lﬁﬁaLﬂugﬂLLUUMﬁQﬂ@QﬂW??tU’]H@’mWﬁ ﬁiﬁ%umaﬁ@@ﬂ
u,z’iqdﬁLﬂumaLaﬂﬂluﬂﬁﬂ%ﬁwﬁqmuﬁﬁﬂszaw%mwLﬁ@@mmizmiﬁﬁmwLﬁuslummamﬁ@iﬂzj
AzndLNEnIeANFa LA LA lHIR AL AR LTI zaune lueNANT AmSuAnIuRE
ANTINANNIANEUBNLUNZ AN

N394 8N ASIINTNRENAINNTL AR BRI N AR AaNaN AN TNt R
antinadadedilaianissyungaini mmﬂﬁ%gnm%’wﬁwﬂmmmnrﬁhwmmmﬁu
a‘:‘wdwmﬁu@nLmzmﬂuﬁﬁmﬁué’fmLm@umemmmmﬁwmqmmﬁ

A9 91Nz UN 8RN ASITNT A LR U 72 AnBnn avdieadnlaluuannng
\nAeuRaesaning anaizmsliadasania siluyunisivadesainiAIueAg nazilaseid
aviswasiansluateIe N AtUeNANT neiseaziBan Fil

2.3.2.1. WaNMELARaUTITaIanAA

UAN228NULLINNTIZLNERNIASIINTR SedATiiansIualReuta9annAeNY
NuFinneluenanstainguain 2 f1ade IEuA N19N72ANE189ANNNABINIATALIANANT LALILTY
mﬁm‘f‘immﬂmmmeﬁhwﬂmmmﬁ?wdwmﬂuﬂﬂLmzmﬂummi il

1. LSIAN

N3N BNNABIINTN AL IAN N UNANAAINAALANAN T8RN AL N A
szwinedumsednafianiaueneesenans taevial N991ANIANULENEANAZINARIINALBIN AR

BALANUATIUINHLAZANLIUBTLA UL LN ZANAZIAAANNAUBINIARN
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o
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e Dgo] S s

51 2-6 UARINNTLARBUTNTBINTLUAANLTEBIAINUINAN(NINENE) LATANANHIWANFNTBIGUUYT(NINTIN)

=

(ﬁuﬁ: Koenigsberger, cited in Sutthipong Boonyou,1999:17,58)
2. WSAHUBIRINAINLANAINUBIRUUYH
TnewinliudaenardigunnNgenanas AN LN N ATRENINA N AT

4 o 1

1 (72 1
Hgnumniandt lunsdiniunaesdeuignangeaniAuansaiuiasiniauAueInALAnsng

R

whne TneanIAAzLARE UL LFNNAINABEINIAGIVTILF MR NgUUNREIN1ARINGNE

1 4

AR AHAUBINI AR IR LTI N AU AAINI1TULEY WANAINTARINNUILUNAINA

S

= I~ S i a o o & A = = y X a = !
UTNIUNFIATAMNITUTIUNAINN mﬂwmxmimmummmmﬂ@\mLLmTumuqmmquqmﬂ

saiulunsiineniAnielueInr slaanRgIndNnEueanaIn1g anAlusE AL

4 . X = a Ao o . ~ o A
mmwmfaﬂmmugquﬂuU?mmwuWmmﬂmmmﬂmﬂm 1wnmwmmﬂﬂwuﬂﬂluimume
o £
NUDINB WU

Kl al

a '

AAndnaziadeui Lﬁi’f]mLmuﬁmn’]ﬂ%@u%mﬁqz_gq’%u %amn@qmmﬁmmﬂ
neuana1Asgendnigluenalsiazinalsingnisallunienseianii AnuuwAnA19TegnmMa R
LAZAMNMLNLLUEINIATZT 9N ANTE 181 ANSLAZANBUENAN ANsT SN AR TR R LT T
amAnaRssnuan AT ludnEEil Gandn stack effect

2322 23'm:}tuzn'vi'|,ua°u'a\1m n1A

&4 A S o Saa ° o 4
1. mmﬂ%m@@uwmnwwmmﬂmmmﬁ@;qiﬂm‘wwm’mnm@’m’]ﬂmmgﬂw 2-7(1)

o A = @ o ] A & o
2. N9IAAIUNUNEINAAZIARERITUIMIVIN LAZAIMIFINLELEY AUNTNAZHRINNNAA
PINUUINNNTLAREUN F9gLN 2-7(2)
= = LA A , Ay oy = o a =
3. Alaan AR ARUHILRINAB9 11 91AN vFasWld Azl AL iAnasuazANLEY

2 1 1 1
NRINNTTURNN VAL A LN NAR BN LA AN1BAZ AN ISURAN &T\ﬁgﬂﬁ 2-7(3)

'
o =

4. ANFOUENNTARDUNIAIDINIALLILIIUEFHY WILWUITWIL NANBNgNENe Bandn

o

ANRUNF (laminar) A93L# 2-7(4)

a

1 1
I o

5. ANBUZNNTARBUTIRNRINIANYNLENBaNANAY LazldansnAIANIE RIS
o Y < ax e . o
Weananeaeanuiulusuassiudng udouazuyuiuiusenau nevazindauly

Tunuaniaian Fendn madaduwiwa (turbulent flow)fagii 2-7(5)
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6. MaiAABuRTasa N ATIAReURY T ldwvingL s ldAantsanAL ALl
amAnaaeuialuszaznefianand Sandn wewnd werifla (bernoulli effect) pagyl
7i2-7(6)

7. z’q”ﬂwm:mmﬁ@uﬁwmmmﬂLmumﬁmﬁ‘r(laminar) HaTlnedARAL919 8N
A Tln ALY AuARe N ALLLIMaTaLET (Turbulent) faazFendnun
NNSRALLLIETN w3 wariila (venturi effect) ﬁ\igﬂﬁ 2-7(7)

8. m‘nmmmﬂ%’@uiummiﬁa@ﬂﬁqqﬁuﬁﬂﬁﬁq@mfmmﬁmﬂu@nﬂm’mﬁ’m’uwﬁ
Fendn aufia uwavlile (stack effect) ﬁqgﬂﬁ' 2-7(8)

. = 4 .

1 1 4 1 !
9. ANHUTNITIAREUTITBNOINIANIWIARALAN  azUsIngunNiANAuAILFIoN

A A o

FNUTNUFAIUNUALAANNAN BUN97 WUNLWI89a3 (wind shadow) T9HANEAINNNS
TwaRuasnszude Ao Agiln 2-7(9)
10.N3LRAANAL LHAINFD P AAUN HABLF AT A NS U N AW TS Bendn

UsingnsndannamINsiu (pressure equalization) AggLin 2-7(10)

gﬂﬁ 2-7 LLamﬂ"ﬂwm:mﬂmmmmmﬂgﬂLL‘uurﬂ'Nj (91 Bowen, cited in Moore, 1993:178.)
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2.3.2.3 sluuumsluarasainiAtiuaIAIg
WHARNILLAANNALNIUAIA1T AN IR AAINNLANAINIAIANINAUAIN AR

Uenzan mudruazduldan MliinanaedeunaesanansulineanniaunaainAgeg
v ¥ 3 % dld Ol 1 1 dl a dl o
pudreuazAulFianniaunAeINIARING WALHEIAINNGANIINTBIANTAITNHILWININAT
4 da o2 - P 44 c o a3
WaUAN Aedurnnisiatzdeataludunnseiuuwanienisiadaeunaesan nazinlfay
L U . Sy X o -
anunsapdeun llfeiuldandelannnuduenidnn ladnean LNAN1992UN8RINIASTTNT A
(natural ventilation) neluanAnsTugtuuusing Inasinlid 3 Anwoue leun
1. NISSTUILRINIARIULALA (Single-side ventilation)
3| 1 a a 1% A 1 a 1 a o o
Wunisszunaannidanndeadlangaiurredeatlavatadeatlaluniianaanu
L oaad . — o
FerniAusuanazlddaa lffan1slnaresainidvEanAIUEes NN INTIZANNARINNA
i, . T o X
nmeuanuaznglulnainesiunadupanunaeInIAgeie 2 AU 2 dnwoe A9l
® Single-side single opening 81A8AYNNLANANNTBIRUNNNITUI 9NN
waznelueasaireliinaussiuinaauaasainiAananauangnialuatasludneaizonnay

ax , X o 6 ¥ a 1= o o o . Y  a
Qﬁﬂqﬁ'lﬁuu’ﬂzmqiﬂLﬂmﬂqiﬁ'guqﬂﬂ’]ﬂqﬂiuﬁ'gﬁﬂ:llllﬂﬂﬂqﬂuﬂiﬂﬂwfﬂﬂﬁﬂ\ﬂﬂﬁ'ﬁ‘ﬂ')f]\nﬂu 2.5 W

209ANINGY AT 2-8 (N1WU27)

[ 1. = "
wﬁﬁ Uy S e |

E

i i i

719 2-8 uARIANHIUZNN9ILLNLBINARIWAEALLL single-side single opening (NWdng)uazuuy single-side double

opening (NTWI91) (‘ﬁlm: BRE digest 399, cited in Sutthipong Boonyou,1999:60,61)

®  Single-side double opening UsznatdntdealaluseAUAINGILANGINY
i mmLLmﬂﬁmmmqmmﬁiwdwmﬂu@ﬂLL@:mﬂiummnmmzﬁuﬁmLﬂmﬁﬁmﬁuﬁﬂﬁlﬁm
wseluipdeutasanmIAanATauengmeluaats FEmauilinliinameszngeanaluszeslsl
anunnidninedialdadliassndaiiu 2.5 Whaesaaugeanituieiimanu sl 2-8 (nwdne)

2. M99EUNENNALLUNAKNIUARBA (Cross ventilation)
Hunssrungenafiistuiiefdeatln 2 dusesiud laseniAaziadendi
dhgdenmemdesiladulsnzanuazeangniauanerammieteudadiunsednn fufnann
ANHUANANNTRIATH RN AlBsaNNszuAanszrI T eadlansduazdeailanieeen Tas

72z U197L It RNt Aa N LALANAAN NN JELNANITILUNLAINIALUUNANIUAAD AT S

[ '
=1

Usz@nBnnaeslininnagn 5 winaesaugeanunedmenu Asgii 2-9
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.rﬁ"l’ Qeerer 54

E =i
ﬁﬁ) —_
g

gﬂ‘ﬁ 2-9 LAANANHTUZNNTIZLIEANIALLLNANIURARA ( cross ventilation) (ﬁm:BRE digest 399, cited in Sutthipong

Boonyou,1999:62)
3. msszunaaimalagldannuanasrasaunil (Stack ventilation)

UN129 LR INANDIAEILIITLILAR LA N AN LANFANNTE UGN ANFUDIN A

'
= '

\WasannANuaNsnaaesguugiinieluainisiigandiguninisuanaians Insanianiely

1
] o =

a1A9azatfdTIugdIrAungIndMn e n1An BueNTINgUUN NANAZ AR UTAT UNUN AITIY

a q al

v

mﬁxmﬂmmﬂ‘lﬁmﬂmﬁ“ﬂmmLmnﬁhwm@qmugﬁfmmmmﬁm’mLﬂm@mﬁﬂmzﬁurﬁi%mzﬂﬁm
\aanaanluszaugs TnetlszAnsannaaanisszingennaludneniziiasulsifunamnauansiig
UBIANNGILATANHNUANANLBIGUUY ez rdTedinanidiuazanaan

2324 tlasuinanawasanislvadaurasannatiuaiang

nsluaaunsziaaulueiastuegiuussduAdouLazANFIUNIUEAENIT

v
Yo A

TnanaunaanuuImenIsinNu Judunaaindautlsznausne neanninanssn weagy IAdal

1. dauia

1
al

1 a) <3 & d‘ a dl < Y o
deqlalluesAlszneuniasuannislualauresnszuaannminlidaauign
N P e TS o A
AN 2UIA AINES LazTdaNuanAtesisAie lidutestnanduazdevdaanean
M iAagtuuunislvaRauesnszudannigluaiaisiiuansnauasinliinanisaanlunng
ATLANTIANILATIZALUBIUUINITHANIY
® N15919ALUUNLRITRNT A ANN1IANHITEY Givoni WLINTEUAANT
WANNINHN 45 BIAIAINUHIAIRINAZANANEIABAEN 18 IUBIANTUALNIEUAANAINIIT)
&\I/ ‘% v 1 dl o ?/ dl o v a 43/ dl a
nszangiaiasaamslinndnnssuasu W luwwassann iasanninliifanuneasilunzion
N3 ponnAuaIN ALt et nanaanazin iiiaLsaannanndndena linszuaann ey

21ANTNIAARUNITITN 793171 210

]

e

a<h

517 2-10 uARNIELLATEINLTINANNENITUAANRANT lURANI9FAIRNUALINN 45 B9ANTLEIANT

(ﬁm: Koenigsberger, cited in Sutthipong Boonyou,1999:71)



20

a o 3

waNAINY Givoni  FINLENYN NezudaNRINyNIREaiUa1AsazIn linsTLasN

d’{ dd‘ 1 a) 1 1Y ¥ o 1 a) ! 2’/ dd‘
ngluenasgeanianiznsaindestlnanidnegsrunsednniutesdaanesnivintiu doulunsdin
doallaanidnagluiumisisaniudeatnaneen azlinaluniensaiudiu Ae Wenszuaausin
wnluiidsseniudeilaaudnazyinldinousoaneaanialuargendinaiinnsuaauiang
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Inlet width Outlet width Windows in opposite walls Windows in adjacent walls
Wind perpend Wind oblique Wind perpend Wind oblique
1/3 1/3 £5 42 45 37
1/3 2/3 39 40 39 40
2/3 1/3 34 43 51 36
2/3 2/3 37 51 - -
1/3 3/3 44 44 51 45
3/3 173 32 41 50 37
2/3 3/3 SO 59 - -
3/3 2/3 36 62 - -
3/3 3/3 47 65 - -
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(3B UR9ANEIANNNLWAN) (AN Givoni.,1969:261)
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Width of window
Direction of the wind
1/3 2/3 3/3
Perpendicular to window 13 13 16
Obligue infront 2 15 23
Oblique from rear 14 17 17

AN 2-7 LARIHANITNL AU AULNAN lueTe i IWRL LR AaATaINITIAANFR AT AN LR RS

Gapazpannuisaannauan) (N1 Givoni, 1969:262)

Inlet size
Wind direction Outlet size 1/3 2/3 3/3

Av. Max. Av. Max. Av. Max.

1/3 36 65 34 74 32 49

Perpendicular 2/3 39 131 37 79 36 72
3/3 44 137 35 72 47 86

1/3 42 83 43 96 42 62

oblique 2/3 40 92 57 133 62 131
3/3 44 152 59 137 65 115

ANS199 2-8 LansEaNTENLTasnatesdlnandinuasdastlaaneanielinis AN UAARATRINILAANABAINIEIAN

1ALazANIEIaNgIdR (FaaasianauiFaauniauen) (AxN: Givoni, 1969:263)
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ANENIURIBIAS (L)
- - ARIAN
ANNNAT (W) ANGY (H) | HNLEUaIAI(B9A) 2A 4A 8A 16A 24A
A A 0 21/2 33/4 51/4 8 8 3/2
2A A 0 2 2 3/4 33/4 6 7
3A A 0 21/4 31/4 41/2 53/4 51/2
A 2A 0 51/4 81/4 11 3/4 16 1/4 18
A 3A 0 6 3/4 111/2 16 1/2 18 3/4 20 3/4
2A 2A 45 2 3/4 51/4 91/4 131/4 15
2A 1.6A 30 -l 4 6 3/4 10 13
2A 1.5A 15 S 51/4 81/4 111/2 14 1/2
2A 1.5A 16 21/2 41/2 61/2 11 13 3/4
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ANNTALNUAIR1ANT (cross  ventilation) ATN1TANUIMALLEUANT IMATR981N ALHBIAN N WINAN
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2. The Aynsley method 1fuasNMNNziuNsiaaIn s MaReuNIzUAaNENUAA
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A U o a a o o dl o J % = o é/
WIRAANL I ANTANALAUHAINIAINNIINIENTRIUaN sz AN Taeneufluannis Al

Lﬁ@ Q
Cp1
Cp2
Cd

1

Cd

2

= Cp1 Cp2 *V
1
A Cd® A Cd’

2 2

= ’ﬂﬁlﬁ"]ﬂ’]ﬁ‘iﬁ@L’Jﬂuﬂ‘ﬂﬂﬂi‘wLL@@N (m /S)

&
=

= ANANUIZAND AN ALALANLTD

Dy

= ANANLILANTAINNAUALANDAN

&
=

ANdNLEAnaTesanidn (discharge coefficients)

"dulszansdasanaan (discharge coefficients)

.

a ¥ 2
UNTAIANLAT (M)

=De

X A, 2
NUNTAIANADN (M)

= ANNEIIANNLUBN (MPS)




28

4 ! 1
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A 0.6 unuasliluannnsliiae dausn Cp, uay Cp, a1mn30glda1nmAngei 2-11

.C
b d
.a
o
NN O Aannszin A1 Cp 7 a A1 Cp 71 b A1 Cp 7 c A1 Cp 7 d

0.0 0.40 -0.40 -0.20 -0.40
225 0.40 -0.06 -0.40 -0.60
45.0 0.25 0.25 -0.40 -0.45
67.5 0.06 0.30 -0.55 -0.40
90 0.40 0.40 -0.40 -0.25

A1979% 2-11 A1 Cp zﬁw?"mmﬁﬂ?xﬁﬂuﬁmhm (ﬁuﬁ:Allard, 1998:127)
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Multiple R R Adjusted R Standard Significance F Intercept X Coefficients | Observ
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HANNIIREUATNNTIATITINANITISE (gdeyandtuiiauntaluenas

a o

AIUIALNANT AN ARLIN A-1) HASE

411 MSNARRIRIUN 1 AAN 1
: . .
4.1.1.1 1ayaANNTIANRALNMLIURIAITAINNISTNANDIN 1-3

AmGaaniedem e luLenAmafAnansTUgaNNENELeN
u Noadt iF 0 9AN A 45 23N iF 90 B9AN Anlede
m/s % m/s % m/s % m/s %

A EL[;TQ‘LL 0.28 20.76 0.22 16.13 0.25 18.45 0.25 18.45
Fouueu 0.01 0.43 0.01 0.43 0.02 1.83 0.01 0.90
M'ﬂ‘tix‘l 0.05 3.94 0.04 3.24 0.15 11.30 0.08 6.16
Y szilen 0.06 4.64 0.05 3.94 0.07 5.34 0.06 4.64
a1 0.21 15 68 0.14 10.41 0.14 10.08 0.16 12.03
V']I’WL‘&'?QIEI 0.12 8.74 0.08 6.04 0.10 7.54 0.10 7.44

WHNEWR §REATIBIANNITIANAIIIMANNNTTLTELUANISIANNELRNEN AT AWINAL 1.35 m/s

ﬂ']i'%ﬂa/i 4-1 LL@@Q%@E@F\QWNL%Q@NL’?}?QIEIJ’WF;IELH@WWWT Q']ﬂﬂ’]ﬁ‘mﬂﬂ@ﬂ@lquﬁl 1 “]!ﬂﬁl 1 ﬂ']i“l/lﬂ@’l’]\‘i‘ﬁl 1-3
4112 meaaszianNEanefanigluaiaisainnisnaaasi 1-3
o WhiauidinuanadiamafameluaiaisiianssuaannannluiAnasng g
ANNRANTINARDIHLAN AANIENIZLAaNNauaninlfASIanIeAan ey
anAslaumnainefunnniin eunugin 41 lnenszuaaunnzuenlufic 0 aern inldiaaadaas
L@?ﬂlﬂ@.mmﬁq%um 0.28 m/s (20.76.%) Lmz%‘uuu 0.12 m/s (8.74 %) 399A9NADNA 90 BIAN
0.25 m/s (18.45 %) fusutusanss 0.10 m/s (7.54 %) FUA UL WasTie 45 89AN 0.22 m/s
(16.13 %) FWFLIFUANIAE 0.08 m/s (6.04 %) AFLIEULIL AL
o LuBaufsuaNEmuaRluLAaz U (AnElanensdinssugannauan
WANN L UANA 0 BIAN)

Waiansouanazlunsiinszuasuniauanuiis 0 891 WU ANITIANIRAY
299N UAANNN 1LAIANIT A THUANANAUNINFEUINTUANALTULY AUNW)RT 41 Tag

ANHITIANIRAETUAIUYINTL 0.28 m/s (20.76 %) TIGININFULUAWYINAL 0.12 m/s (8.74 %) 1N

¥ [N '
A aaa

o X 4 ' = a o o MY @ LA ' Y
UWNANNAN YA Wudn Wunndanuaneatindirasiuiiafidu 2 ngu Ae nquldgu

2~ & PR o ! ~ o ~ =<~ & al'
WATTNUTNHAIINTIANLRAL ADUTINEY UATNENIZITIEN NTRUATITDUUBUTINAINITIAN LA
Aawdnenn Ineliiguilanuiiauiafegeqn 0.28 m/s (20.76 %) 9a9aINLIWNWA 911 0.21 m/s
(15.58 %) 3eidled 0.06 m/s (4.64 %) ¥aila 0.05 m/s (3.94 %) wazizauuay 0.01 m/s (0.43 %)

ANNAAL
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4.1.2 NMSNARFRIRIUN 1 ﬁﬂ‘ﬂ 2

4.1.2.1 dayannuiianiadgneluainsannisnaaasdiui 1 4a9 2

@ < =i = o a]_ad
® m@gﬂ ﬂ')']NLiqﬂﬂ\lLﬂﬂﬂﬂqﬂiuﬂqﬂq?ﬂq‘iwﬂ@@\ﬁﬂ1-3(ﬁQQﬂ°ﬁ'f]\uﬂﬂﬂwu)

AnaSIaNLeae e luLenANAANINSTUAANANENNEeN
u Nt if 0 97 A 45 B3A0 Ft 90 BIAN AnLade
m/s % m/s % m/s % m/s %

AN 1[5%1% 0.25 18.87 0.20 14.87 0.21 15.71 0.22 16.49
Fauuau 0.01 0.43 0.01 0.43 0.02 1.83 0.01 0.90
mﬁ’a 0.05 3.94 0.10 7.09 0.1 8.14 0.09 6.39
Uu sxiden 0.05 3.94 0.06 4.29 0.06 4.29 0.06 417
11U 0.18 13.32 0.12 9.11 0.13 9.44 0.14 10.62
V’]"]L’vl?ﬁlﬂ 0.10 7.54 0.10 7.50 0.11 7.87 0.10 7.64

WHNEMR FREATI09ANNITIANATHITIRINNTRLT IS LA LA INIEIANATEREN 1 ANSTIHAYINTL 1.35 m/s

A9 42 uassaildeyamnuianneluainis aannismeaasdiuil 1 4a7 2 NMmasesi 1-3

TkTa)

1% < =l ot o a
® ﬂ@gﬂﬂ'J']NL‘i'JﬂNLQ@Elﬂ"lﬂulu@']ﬂ"ﬁﬂ"l?Vlﬂﬂﬂ\?'ﬂ 4-6(ﬂ@@ﬂ°ﬁ@\nﬂﬂﬂwuﬂ

AvlGradRadmalulenmafiAntansudannteneLen
u Nt 7if 0 29AN 7F 45 237N Ft 90 BYAN AnLade
m/s % m/s % m/s % m/s %

AN ‘Lﬁqu 0.28 20.97 0.23 17.40 0.26 19.50 0.26 19.29
Fauuau 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
M'ﬂ‘tix‘i 0.01 0.78 0.01 0.78 0.00 0.00 0.01 0.43
Uu sxien 0.02 1.83 0.01 0.78 0.01 0.78 0.02 1.13
71 0.14 10.41 0.1 7.82 0.11 8.14 0.12 8.79
V’]I’]L’vlalﬂ 0.07 5.14 0.05 3.79 0.05 3.79 0.06 4.24

VHNEWR FREATTB9ANNITIANATUINIAINNNTITE LB LAUANNEIANAEUENRIANTTHANYINTL 1.35 m/s

A9 43 uansagldeyaranndaaunigluanans annimesesdaui 1 907 2 NIMAaesh 4-6
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NS aeA e luULEN AU ANNSTIAANANEANELEN
u i #if 0 89" i 45 a9Fn d 90 aaAn AnLade
m/s % m/s % m/s % m/s %

AN Iﬁqu 0.26 19.29 0.20 15.08 0.24 18.87 0.25 17.75
Fauuau 0.01 0.43 0.01 0.43 0.02 1.83 0.01 0.90
ﬂ’ﬂl:l;/\? 0.05 3.94 0.1 8.14 0.17 12.35 0.11 8.49
Uu syiileny 0.06 4.64 0.09 6.39 0.09 6.39 0.08 5.92
¥t 0.19 14.29 0.16 12.03 0.18 13.00 0.18 13.10
FWI']L’QEIEI 0.11 8.29 0.1 7.84 0.12 9.12 0.1 8.42

wneing ferazaasnnnFianAaanmaiaufisuiuaiEaNeuenan A sTeilAWINTL 1.35 mis

AN519% 44 udnsagifeyarniniianniglueInng annisnasesdiui 1 9a7 2 NImasesi 7-9

¥

o dayanmuisaniaaangluainsnisnaaasi 10-12(flaqelagulas)
ﬁ']’mL:}’J’Z‘mLﬂalf_lﬂ’?ilslul,mﬂﬁ]’m%ﬂVl']\‘iﬂ‘IZLL@ZQNﬂ’]EmWEJu@ﬂ
u o G ENGR A 45 2970 i/ 90 A9AN Alede
m/s % m/s % m/s % m/s %

A sigu 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Fauuau 0.01 0.43 0.01 0.43 0.02 1.83 0.01 0.90

el 0.07 4.99 0.11 8.14 0.12 9.19 0.10 7.44
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o < @ o i ' a i
N1 dayadglraianusanLartayadsUea L un AN D L ULARE AT

NAANSILLADAULARZAINIA bULAANUNNIANANY

I AU
S Y
@ -t a o
HA. | NN, | NA. | LHE. | NA. el ne. qn. nA. nA. Nel. 8A. [So}]
ANMNLSaNLaae (ms) | 13 (2226 ] 22 | 18 [ 21 | 19| 19 |12 | 11| 13|13 1.74
-
=z
§ NANIANLAY NE| S| S| s S | SW [SW | SW | SW | NE | NE | NE |S,SW
gv
ﬂf;’ml,gqauqqqm (m/s)]| 9.8 (15.9/25.7| 103 | 9.3 [ 10.3|11.8|13.9|10.3|41.1| 93 | 11.3] 41.1
1w ﬂfnmgqaumﬁa(m/s) 0.6 | 000" L1l k1 1 1 ol 12108 | 0.6 | 09 | 0.9 0.93
o,
=
ga AANAULAY NE|[SE|[SE| W | W |W/|[W/|W]|W/|NE|NE|NE|] W
€
mqmgqauqu (mis)| 7.2 | 7.7 | 82 | 144|154 | 82 | 9.8 | 103 | 82 | 93 | 11.3| 82 15.4
v ANMNISaaNLRae (ms)| 09| 2 |28 25| 1.7 |18 | 15| 13 |07 |07 | 07 | 08 1.45
g
¥ NANANLAY E|{S|s|s|s|s|s|s | s |NE|NE|NE| S
[ce
: @
ANNFIANGIA (m/s) | 93 |12.9(118] 139 | 113 | 103|103 | 103 | 7.7 | 87 | 7.7 | 7.2 13.9
ﬂf;'\m?qamaﬁﬂ(m/s) 13114116 |14 |12 | 12 | 14 | 1.3 1 1 14 |1 1.5 1.31
!g,
& AANISANLAY E |SW/|SW|Sw |SW/|Sw]|sw]/|sw]|sw]| E E E |sw
mqmgqauqqqﬂ (m/s)|16.2{16.2|38.1| 16.2 | 16.2 | 21.9 | 14.3 | 286 | 47.6 | 21.9 | 143 | 362 | 476
- ANMNISaaNLae (ms) | 16 [ 1921 [ 22| 2 [22 |23 | 23|18 | 14| 21|25 2.03
g
g NANRNLAY NE| S| S| S W | w | wW/|W]| W |NNEl N N w
3
ﬂQ’ngqauqqqm (m/s)|10.3]°9.3 |10:3{10.3 | 26.2 | 10.8/11.3 | 10.8 | 30.8 | 10.3 | 10.3 | 129 | 30.8
ANMNLSaNLaRe (m/s) | 0.7 | 06 |06 [ 05| 04 | 04 | 04 | 04 | 04 | 08 | 1.1 | 12 0.63
ug,
& AANI9ANLAU E | E [Ssw] S S wWw | w | w E E E E
ANNLTIANGgA (ms) | 9.3 | 7.771 938 | 67| 7.7 | 2571 18 | 30818 [10.3'| 82 | 10.3| 308

wnewe N = Aidwile NE=fidnzduaani@uamile E=fiAnziusan SE=Hrnziusanidels s=7als sw=Aanzdunnides

W w=hanzdunn NW=nansiunniasamiie
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°§ g z O T » = z| 2 & )§ g z u w | w » = z| 2 &
Z| s b4 7] 17 =z .z | z ] » = e
unA. 3.70| 10.80|10.70| 3.80[ 9.20 7.70| 2.90| 0.90| 49.70 HA. 240, 8.000 17.70 2.90, 290 4.90f 8.20, 6.70 53.70
nN. 1.20] 3.20[ 6.10[ 3.30|29.60| 19.50[ 6.10| 0.50] 69.50 nw. 0.700 260  7.60 2.40, 11.200 17.60 12.90, 5.00 60.00
fin 1.20] 1.50| 2.40[ 3.60|37.70[22.60] 6.90| 0.60] 76.50 Rl 0.40] 110, 4.80| 2.40, 18.10 23.00 11.70] 3.70 65.20
Lel 1.00 1.50] 2.40[ 3.60| 32.50(20.00] 7.60| 1.20] 69.80 gl 0.70] 1.000 4.50| 3.000 17.20) 18.70 10.10] 3.70 58.90
WA 1.20] 1.30| 2.30| 4.10{21.80|16.10| 10.20| 1.80| 58.80 WA 0.40/ 0.70f 4.30] 2.50 13.80 16.20, 10.10| 3.80| 51.80
% el 0.40| 0.20| 0.60| 1.60[ 18.30(20.30| 17.70| 3.60| 62.70 e, R 0.10  0.20] 1.10| 1.00 11.60] 25.90) 12.20| 2.60] 54.70
g’ nA 0.60[ 0.40] 0.70[ 1.90| 15.90(20.50| 16.60| 3.30] 59.90 & nA 0.20] 0.200 0.60[ 0.80] 10.80] 25.00[ 14.60] 4.20 56.40
/A 0.50| 0.30| 0.60| 1.00[13.20|21.70| 18.30| 4.20| 59.80 an 0.10, 0.200 0.60[ 0.70, 9.60 26.10 15.00, 3.80 56.10
nel 2.10| 2.00| 2.70| 1.70{ 7.30[11.90| 11.30| 3.10| 42.10 nel 0.80 1.300 2400 1.50, 5.50, 15.50 11.80] 6.80 45.60
AR 7.00] 9.50| 6.20] 2.00f 4.20[ 4.10| 3.50| 2.70} 39.20 AR 2.60] 850 12.60[ 3.000 260  4.00f 5.10, 5.60 44.00
Wel 12.80| 17.10[10.00 2.00f 1.60[ 1.20] 1.50| 2.20] 48.40 Wel 4.80 17.40 24.30] 3.400 0.90] 0.80 1.90] 3.20 56.70
fA 14.80[ 17.10{11.20| 2.40} 1.60] 1.20| 0.80| 2.90] 52.00 A 490 18.20 26.20] 2.60 0.40] 0.90] 2.20] 4.401 59.80
. 3.50| 8.60| 5.30] 5.10[ 1.30| 2.90| 4.00| 0.60| 31.30 HA. 8.40 13.70f 6.60, 9.60] 8.30] 0.50, 0.70| 4.10] 51.90
nN. 1.40| 4.10[ 8.10[11.80| 3.90| 6.00[ 5.60| 0.80] 41.70 nw. 2,70 3.700 2.40[11.90 24.60, 3.00f 2.70, 1.50 52.50
fin 0.60[ 2.70| 7.20{14.20| 4.40[ 7.30| 8.10| 0.80} 45.30 T 1.60 1.50] 1.30[11.40, 30.80 4.70] 4.20, 2.20| 57.70
Lel 1.00] 1.80] 4.90[{10.00| 4.80| 11.20] 12.30| 2.60] 48.60 Lugl 0.80] 1.400 2.10[14.40, 24.200 5.70] 7.80] 3.20 59.60
WA 0.70 1.10| 2.70| 5.50[ 4.20|12.50| 15.70| 2.20| 44.60 N WA 0.70, 0.50 1.40, 9.60 15.90, 8.30 17.60| 4.20] 58.20
u§' el 0.10] 0.10| 0.50| 1.80 4.60(16.20|19.00| 1.80} 44.10 ;§ el 0.20) 0.00f 0.40 3.40f 8.10] 16.00, 35.50| 4.50| 68.10
g
§° nA 0.10] 0.20| 0.30| 1.10[ 3.10[18.30}22.50| 2.40| 48.00 é% nA 0.30 0.300 0.30] 2.90, 7.00] 14.30] 39.00, 5.30 69.40
an 0.10] 0.00} 0.30] 1.30[ 3.70[17.70|24.20| 2.10] 49.40 By an 0.30f 0.100 0.40[ 2.90, 5.20 15.90 42.30, 5.60 72.70
nel 0.70 1.80] 4.30[ 2.00] 2.50{12.40]17.60] 2.50] 40.80 ngl 1.10] 1.50] 1.60| 6.90| 4.60, 9.30 30.00f 6.00] 61.00
nA 4.60[ 8.40[ 3.00[ 1.90| 0.90| 4.50( 6.50| 1.90] 31.70 A 10.00f 9.90] 5.00[ 6.60, 3.60] 2.80 7.00] 4.50 49.40
Wel 9.40| 16.90| 2.50| 0.80[ 0.50 2.10| 3.00| 1.00| 36.20 Wel 26.50, 23.000 5.20| 3.30 1.000 0.30] 0.90] 3.90] 64.10
fiA 9.60| 16.60| 2.50| 1.00[ 0.60| 1.80| 2.60| 0.90| 35.60 am 29.70, 26.80 4.40| 2.60 1.300 0.00] 0.00] 3.70 68.50
. 2.60| 4.90| 7.80| 5.60[ 5.70| 3.90| 1.20| 1.10| 32.80 HA. 1.700 5.70| 15.50, 1.600 0.70] 0.40, 0.20 0.50 26.30
nN. 1.30| . 2.60[ 4.50[ 5.80|28.00| 12.50( .2.90| 0.90f 58.50 nn. 0.80f 290 6.90] 140, 3.80] 3.60f 4.60, 0.70 24.70
fin 1.30 1.70| 3.20[ 5.40{41.10{16.10] 2.30| 1.30] 72.40 i 0.60] 1.900 340 2.60F 580 560 4.70] 1.10 25.70
LNel 1.60] 2.20| 3.40| 5.30| 35.70}.15.00| 2.90| .1.60] 67.70 LHEl 0.70 1.20] 3.40 2.20 6.40] 2.90] 3.00] 1.30 21.10
wA 1.20| 2.40[ 2.60| 4.80|26.20[11.10[ 3.50| 1.40] 53.20 WA 1.00] 1.30° 38.60, 1.90] 4.70 1.90, 3.60[ 1.90| 19.90
\,g el 0.50 1.00| 0.60| 2.50[25.50(18.50| 5.10| 1.50| 55.20 71;'::., b 0.40  0.50] 1.00 0.90f 4.00f 2.80] 6.20[ 1.50 17.30
g nA 1.10] 1.50| 0.90| 2.90({21.80|16.20| 4.60| 2.00| 51.00 g nA 0.40, 0.300 0.80[ 1.000 2.60 ~ 3.20f 6.90, 2.90 18.10
an 0.70 1.30| 1.00] 2.50[ 19.00[13.50| 4.10| 1.40| 43.50 an 0.50, 0.300 0.30f 0.70f 3.30] 3.80] 7.40] 2.90 19.20
nel 1.70] 2.80[ 3.30[ 2.90| 8.90| 6.20[ 1.90| 1.70] 29.40 ngl 0.80] 0.90] 2400 1.50, 2.50 1.80 5.30| 2.90| 18.10
nA 2.70 7.20[ 6.50| 2.70[ 3.70| 2.00] 0.90| 1.90] 27.60 RA 2.20] 6.20] 12.00| 2.60| 1.90 0.60] 2.00] 1.401 28.90
Wel 4.70| 10.40| 7.30| 1.40| 0.70| 0.50{ 0.40| 1.50| 26.90 Wel 3.70] 12.80 18.70| 2.50, 0.50, 0.20f 0.50, 0.60 39.50
fiA 4.70[ 10.70[ 7.40[ 1.90| 1.00| 0.90 0.40| 1.70] 28.70 am 3.000 12.60| 22.10[ 1.40, 0.100 0.00f 0.10, 0.30 39.60

ANS19N N-2 LARNNNTINLUNAND uAaLAFN A RaN R e Uk s T a liaafiunnAnang




AONUUINYUINNS )
ANRINTUNAINENRE



176

21 daygannufiaanszuaaniinlaainiaiasinanuiuazinmnaauuuugndas
(Cup anemometer) Al LASBITAANNLEIANLLLLYIS B%F Testo (Testo 405-V1
velocity stick)lusnunuagany ludasanusias AaWs 0-5 m/s 41121 100 ASS

2 AMNLEIAN (M/s) 2 AMNLEIAN (M/s) 2 AMNLEIAN (M/s) 2 AMNLEIAN (M/s)

& Testo | Anemometer “ Testo | Anemometer] & Testo |Anemometer & Testo |Anemometer

11 043 0.21 26] 1.51 0.82 51 2.53 2.63 76 3.72 3.86
2] 0.45 0.53 270 1.51 0.95 52 2.56 2.77 7 3.83 4.54)
3] 0.46 0.32 28] 1.53 1.47 53] 2.63 2.64 78 3.83 3.98
41 0.48 0.37 29] 1.63 1.24 54 2.66 3.01 79 3.93 4.38
50 0.50 0.35 300 1.76 1.94 550 2.81 3.50 80 3.96 4.85
6] 0.51 0.30 31"1.32 1.73 56] 2.82 3.38 81 4.03 4.03]
71 0.57 0.22 32} 1.86 1.78 57} 2.86 2.78 82 4.08 4.97]
8l 0.63 0.45 33] 1.88 1.81 58] 3.11 3.27 83 4.08 4.98
9] 0.63 0.32 34] 1.89 2.07 59 3.15 3.22 84 413 4.48
100 0.69 0.76 351 1.91 1.82 60§ 3.25 3.25 85 4.20 4.89
11 0.70 0.43 36 1.92 1.98 61 3.30 3.88 86 4.45 4.28
120 0.70 0.29 371 1.92 2.06 62 3.37 3.27 87 4.53 4.61
13 0.74 0.16 38] 1.98 2.02 63] 3.38 3.56 88 4.58 4.46
14} 0.75 0.30 39 2.01 2.32 64] 3.42 3.39 89 4.63 4.80
15 0.76 0.44 401 2.05 2.09 65] 3.44 4.03 90 4.66 4.22
16 0.77 0.72 411 2.15 1.91 66f 3.45 3.42 91 4.66 4.20
17) 0.78 0.28 421 2.15 2.03 67] 3.45 3.07 92 4.69 4.33
18] 0.86 1.19 431 2.19 2.72 68] @ 3.45 3.63 92 4.76 5.03
19] 0.88 0.51 441 2.20 2.81 69 3.47 3.44 94 4.89 5.06
20} 0.88 0.31 45} 2.27 2.39 70} 3.49 3.13 95 4.89 5.09
21} 0.89 0.31 46] '2.33 2.00 Al 3.59 3.35 96 4.95 5.24
22] 0.91 0.30 471 2.36 2.34 72} 3.65 3.52 97 5.03 5.33
23] 1.08 0.60 48] 2.40 2.09 73] 3.66 3.69 98 5.07 5.37
24} 1.16 1.33 491 2.40 212 74} 3.71 3.85 99 5.12 5.48
25| 1.42 1.1 50| 2.49 2.66 75| 3.71 4.04] J1oo]l 552 5.78

A5199 2-1 uanstiayaniuiazesnszuaaudnldaniaTesinanuisuasiAnisanuuugniag (Cup anemometer)

U 1ATRedRANEIANWLILLYI 898 Testo (Testo 405-V1 velocity stick) luaumidamenfiu ludaamanuidaan faws 0-5

m/s A9 100 AT
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-2 i@ganimmaumzf’lul,mzmzlu@nmmL?@u'l‘nﬂnizﬁﬁnmmnamuﬁ@?q
3 NIZLARNANRIUBN nszugannaluy 3 NITUARNNLUBN nazugaunali
§ KA1 | Aonudaan | _ AMLEY | _ § WA Avaidaan | _ ANLTIAN | _
= NANI9 NANI9 = NANI9 NANI9

(m/s) AN(N/s) (m/s) (m/s)

1C | 10:27:00 171 217.52 0.42 1G | 11:02:00 172 246.23 0.41
1C | 10:28:00 2.01| 213.69 0.75 1G | 11:03:00 1.91 227.01 0.29
1C | 10:29:00 2.24| 22551 0.60 1 11:04:00 2.88| 23238 0.39
1C | 10:30:00 253 233.73 0.58 1 11:05:00 2.49| 237.09 0.25
1C | 10:31:00 3.06 230.21 0.78 11 11:06:00 1.98  236.70 0.10
1B | 10:32:00 2.91| 234.34 0.91 1J 1 11:07:00 0.73| 240.13 0.21
1B | 10:33:00 3.59| 220.20 1.23 1J | 11:08:00 0.43| 174.07 0.32
1B | 10:34:00 2.70| 238.63 0.79 1K | 11:09:00 1.000  200.29 0.96
1B | 10:35:00 2.92| 24596 0.92 1K | 11:10:00 1.02  164.32 0.15
1A | 10:36:00 2.02| 240.69 0.50 1K | 11:11:00 0.72| 189.21 0.24
1A | 10:37:00 2.05/ 22238 0.94 1K | 11:12:00 1.01 150.76 0.08
1A | 10:39:00 3.12] 23175 1.14 1K | 11:13:00 0.76| 197.24 0.30
1A | 10:40:00 1.83| 233.42 0.49 1H | 11:14:00 116 220.00 0.29
1A | 10:41:00 251 226.76 0.29 1H | 11:15:00 155 213.17 0.58
1D | 10:42:00 0.48/ 211.97 0.18 1H | 11:16:00 1.62  242.86 0.16
1D | 10:43:00 0.93| 228.02 0.13 1H | 11:17:00 331 23865 2.25
1D | 10:44:00 2.14| 22017 0.30 1H | 11:18:00 3.38  239.49 1.92
1D | 10:45:00 1.50| 223.11 0.44 11| 11:19:00 274 246.43 1.17
1D | 10:46:00 0.27,..209.87 0.11 11--11:20:00 143 182.13 0.17
1E | 10:47:00 0.32f 114.34 0.27 11| 11:21:00 2.01| 208.64 0.74
1E | 10:48:00 111 160.32 0.16 1| 11:22:00 2.75|  228.09 0.89
1E | 10:49:00 1.06) 203.38 0.15 1| 11:23:00 1.96  219.48 1.36
1E | 10:51:00 0.51 _206.31 0.14 1L | 11:25:00 0.27| 18157 0.17
1E | 10:52:00 1,13 222.39 0.14 1L | 11:26:00 0.19| 164.58 0.16
1F | 10:54:00 1.27 237.26 0.15 1L | 11:27:00 049 227.22 0.29
1F | 10:55:00 1,19/ 20151 0.13 L7 11:28:00 145 “A77.67 0.12
1F | 10:56:00 0.60| 196.02 0.07 1L 11:29:00 0.45' 221.47 0.16
1F | 10:57:00 1.29] 256.67 0.70 1M | 11:30:00 1.37 220.92 1.29
1F | 10:58:00 1.92 220.08 0.40 1M | 11:31:00 148 213.92 1.28
1G | 10:59:00 117 226.72 0.19 1M | 11:32:00 2.10| 240.96 0.70
1G | 11:00:00 1700 223.26 0.21 1M | 11:33:00 143 229.95 0.83
1G | 11:01:00 3.18| 234.38 0.45 1M | 11:34:00 1.37  220.38 0.53

A19199 -2 wansdayamranadiannieuen fAnnanszuaaunauen uazanNiiaaNnely o Aundesine Teseulng
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NITLAANNEUDN neznaannng i NITLAANNLUAN nezn@annig 1y

1990 _ _ 1340 _ _
AN AN AN AN
(m/s) (m/s) (m/s) (m/s)
1C 11:38:00 0.75 237.76 0.11 1G 12:16:00 2.67 225.47 0.51
1C  11:39:00 248 245.84 0.48 1G 12:17:00 241 214.65 0.76
1C  11:40:00 2.75 238.25 1.37 1 12:18:00 2.85 233.54 0.29
1C 11:41:00 1.87 233.76 0.37 1J 12:19:00 1.23 237.98 0.15
1C  11:42:00 1.95 22243 0.26 1J  12:20:00 1.34 251.11 0.36
1B 11:43:00 1.61 23217 0.61 1J  12:21:00 1.45 227.42 0.27
1B 11:44:00 2.01 223.74 Vi 1J  12:22:00 1.36 211.05 0.16
1B 11:45:00 1.73  228.99 0.88 1K 12:23:00 0.84 219.50 0.14
1B 11:46:00 2.18 241.82 0.69 1K 12:24:00 1.07 21597 0.34
1B 11:47:00 1.77 229.68 1.06 Ll T E2525:00 2.33 222.36 0.29
1A 11:52:00 0.46 213.76 1.63 1K 12:26:00 1.43 224.65 0.26
1A 11:53:00 1.64 21520 0.55 1K 12:27:00 1.71 234.34 0.21
1A 11:54:00 1.77 23525 0.74 1L 12:28:00 222 22192 0.64
1A 11:55:00 2.03 221.82 1.48 1L 12:29:00 3.57 220.65 0.69
1A 11:56:00 0.49 217.01 0.08 1L 12:30:00 1.81 214.23 0.45
1D 11:58:00 1.51 226.59 0.87 1L 12:31:00 2.91 218.35 0.60
1D 11:59:00 272 224.48 1.04 1L 12:32:00 2.12 209.63 0.26
1D 12:00:00 2.94 226.01 0.94 ™M 12:33:00 2.76 224.84 1.06
1D 12:01:00 2.04 225.27 0.66 1M 12:34:00 3.26 239.77 1.10
1D 12:02:00 2.32 24416 0.44 1M  12:35:00 1.29 254.47 1.88
1E  12:03:00 2.29 24447 1.14 1M 12:36:00 1.09 213.23 0.24
1E  12:04:00 1780y 283165 0.31 ™M  12:37:00 3.02 215.51 2.76
1E  12:05:00 176 214.69 0.29 11 12:39:00 2.61 226.47 0.80
1E  12:06:00 111 239.19 0.21 11 12:40:00 1.66 242.43 0.29
1E  12:07:00 1.19  255.54 0.16 11 12:41:00 259 227.36 1.41
1F  12:08:00 246 251.76 0.74 11 12:42:00 2.18 225.52 0.44
1F  12:09:00 1.93 226.47 0.17 11 12:43:00 1.99 227.91 1.66
1F  12:10:00 1.80 263.26 0.42 TH ~ 12:44:00 2.57 222.31 0.70
1F  12:11:00 2.15 258.92 0.69 1H  12:45:00 1.74 21347 0.36
1F  12:12:00 212 258.95 0.07 1H  12:46:00 1.63 236.97 0.19
16 12:13:00 114 221.91 0.20 1H  12:47:00 0.97 256.31 0.31
1G 12:14:00 0.87 225.91 0.17 1H  12:48:00 2.63 205.75 1.15
1G 12:15:00 2,60 225.30 0.62

A9 -2 (A1a) UaAITayAAMNITIANANEUEN RANINIZUAANANLUEN WazANNITIANNE T Dl AU
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NILUFANNEUAN neznaannigli NILUFANNEUBN nezudannylu
Il R R [Selala| R R
NANIY NANIY NANIY NANII
(m/s) (m/s) (m/s) (m/s)

2B 13:38:00 1.24  164.37 0.04 2F  14:14:00 1.35 208.43 0.16
2B 13:40:00 3.056 229.51 0.14 2F  14:15:00 1.55 170.69 0.49
2B 13:41:00 2.78 210.16 0.11 2F  14:17:00 0.95 189.16 0.13
2B 13:42:00 1.63 203.36 0.05 2F  14:18:00 1.55 210.27 0.70
2A  13:43:00 3.52 216.67 0.33 2F  14:19:00 115 221.26 1.15
2A  13:44:00 2.01 220.73 0.08 2E  14:21:00 229 213.93 1.22
2A  13:45:00 2.61 230.55 0.1 2E  14:22:00 2.90 223.81 0.30
2A  13:46:00 3.14 218.75 0.28 2E  14:23:00 2.04 22253 0.24
2A  13:47:00 3.24 21997 0.12 2E  14:24:00 2.21 240.33 0.88
2C  13:48:00 2.42 230.67 0.04 2E  14:25:00 2.59 252.58 0.31
2C  13:49:00 2.06 232.18 0.22 2D 14:26:00 2.19 24715 0.26
2C  13:50:00 2.15 229.40 0.07 2D 14:27:00 1.92 228.44 0.16
2C  13:51:.00 2.85 217.82 0.10 2D 14:28:00 2.74 254.99 0.28
2C  13:52:00 2.62 217.45 0.09 2D 14:29:00 3.63 228.14 0.28
2J 13:53:00 2.57 232.18 0.05 2D 14:30:00 4.46 239.82 0.40
2J 13:54.00 3.34 233.68 0.05 2K 14:31:00 2.64 233.27 0.28
2J 13:55:00 3.91 216.81 0.09 2K 14:32:00 2.68 24219 0.15
2J 13:56:00 3.83 222.49 0.08 2K 14:33:00 2.43 247.38 0.23
2J 13:57:00 2.63 219.39 0.07 2K 14:34:00 2.94 231.08 0.27
2| 13:58:00 3.98 221.53 0.41 2K 14:35:00 3.04 219.48 0.61
2| 13:59:00 2.89 222.36 0.23 2L 14:36:00 3.28 222.63 0.66
2| 14:00:00 1.82 238.03 0.36 2L 14:37:00 2.52 226.26 0.19
2| 14:01:00 2.01 214.27 0.97 2L 14:38:00 1.94 223.26 0.62
2| 14:02:00 3.10° 226.68 0.26 2L 14:39:00 2.50 220.29 1.41
2H  14:03:00 3.35 225.65 0.56 2L 14:40:00 4.79 218.69 0.43
2H  14:04:00 1.51° 236.01 0.04 2M 14:41:00 3.93 220.01 0.11
2H  14:06:00 2.52 224.82 0.09 2M° 14:42:00 3.73 21294 0.09
2H  14:07:00 2.90 206.95 0.14 2M  14:43:00 3.29 217.65 0.11
2H  14:08:00 3.01 203.88 0.04 2M  14:44:00 3.18 223.46 0.00
2G  14:09:00 1.29 213.72 1.14 2M  14:45:00 243 217.80 0.01
2G  14:10:00 219 23245 0.87 2N 14:46:00 2.61 228.24 0.24
2G  14:11:.00 1.42 208.39 0.10 2N 14:47:00 3.98 221.03 0.32
2G  14:12:00 1.26 23043 0.14 2N 14:48:00 3.89 230.24 0.28
2G  14:13:00 2.64 216.32 0.41 2N 14:49:00 3.28 226.68 0.23

2N 14:51:00 2.69 227.29 0.18
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NITUARNNLUAN nezuaannelu NITUARNNLUAN nezudannelu
IR0 AN
NAANY NANY NANTY NANIS
(m/s) (m/s) (m/s) (m/s)
2B 14:55:00 364 223.04 0.22 21 15:36:00 435 217.49 0.37
2B 14:56:00 165 204.27 0.61 21 15:37:00 367 22023 0.31
2B 14:57:00 237 22977 0.13 21 15:38:00 276 217.05 0.23
2B 14:58:00 321 223.09 0.31 21 15:39:00 246 219.31 0.70
2B 14:59:00 334 22461 0.32 21 15:40:00 3.07 214.30 1.88
2A  15:00:00 387 21063 0.46 2H  15:41:00 3.79  210.01 0.28
2A  15:01:00 335 207.32 0.14 2H . 15:42:00 353 221.71 0.28
2A  15:02:00 324 21827 0.16 2H  15:43:00 141 22888 0.42
2A  15:03:00 320 23265 0.13 2H  15:44:00 237  231.69 0.22
2A  15:04:00 325  220.15 0.24 2H  15:45:00 2.89 219.01 0.18
2C  15:05:00 3.08  213.71 0.28 2G  15:46:00 3.19  213.80 0.45
2C  15:06:00 140 214.02 0.72 2G  15:47:00 358 214.49 0.45
2C  15:07:00 0.73  221.99 0.01 2G  15:48:00 335 211.10 0.37
2C  15:08:00 174 212,65 0.48 2G  15:49:00 420 21719 0.18
2C  15:09:00 349 21747 0.06 2G  15:50:00 205 226.16 0.61
2K 15:12:00 527  208.65 0.17 2N 15:51:00 230 220.96 0.61
2K 15:14:00 449 21576 0.39 2N 15:52:00 352 226.34 0.63
2K 15:15:00 427 22268 0.80 2N 15:53:00 214 23497 0.52
2K 15:16:00 328 21247 0.32 2N 15:54:00 275 22713 0.56
2K 15:17:00 378 213.83 0.91 2N 15:55:00 250 239.08 0.11
2L 15:18:00 268 22360 0.20 2F  15:56:00 211 22595 0.18
2L 15:19:00 3.60..220.09 0.19 2F...15:57:00 276 229.98 0.17
2L 15:20:00 381  222.92 0.29 2F  15:58:00 191 22420 0.15
2L 15:21:00 341 21659 0.95 2F  15:59:00 3.05 222,50 0.41
2L 15:22:00 311 228.91 0.25 2F  16:00:00 454 22225 0.45
2M  15:23:00 259 22947 0.07 2D 16:01:00 362 211.19 0.04
2M  15:25:00 2.80 24873 0.01 2D 16:02:00 2.82 20545 0.17
2M  15:26:00 219 22595 0.02 2D 16:03:00 219 226.38 0.53
2M  15:27:00 213 24377 0.00 2D 16:04:00 269 229.31 0.81
2M  15:28:00 241" 238.89 0.13 2D 16:05:00 1.92/ 280.77 0.18
2J  15:30:00 165 238.47 0.05 2E  16:06:00 353 217.92 0.39
2J  15:31:00 161 243.93 0.01 2E  16:07:00 259 227.16 0.27
2J  15:32:00 1.89  228.21 0.16 2E  16:09:00 3.87 215.70 0.15
2J  15:33:00 294 22319 0.15 2E  16:10:00 3.15  209.60 0.33
2J  15:34:00 287 22130 0.06 2E  16:11:00 310  219.36 0.28
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ATy ANNEIRN (mis)

=
S o 10
&

Vo, | V. w | Ve | Vo | VL SR V7S IV 1 /R N VAR B VA VA VAR EAYA w | Ve | Ve | VL
1A [ 202 | 050 |2.05 | 094 312 | 1.14 | 1.83 | 049 | 251 | 029 |0.46 |1.53 | 1.64 | 0.55 | 1.77 | 0.74 [2.03 | 2.48 | 0.49 | 1.08
1B [ 291 | 091 |359 [ 123 | 270 | 0.79 [292 | 092 | - - | 161 061 201 [ 117 |0.73 | 0.88 [2.18 | 0.69 | 1.69 | 1.06
1C | 1.71 | 042 |2.01 | 075 [224 | 060 | 253 | 058 | 3.06 | 0.78 [0.75 | 0.11 | 2.48 | 0.48 |2.75 | 0.37 [ 1.87 | 0.37 | 1.95 | 0.26
1D | 048 [0.18 | 0.93 | 0.13 [2.14 | 030 | 1.50 | 0.44 | 0.27 | 0.11 [ 151 |0.87 |2.72 | 1.04 |2.94 | 0.94 |[1.04 | 0.66 |2.32 | 0.44
1E | - - - - |1.06 |015 051 | 014 | 113 | 014 [ 229 | 114 | 1.80 | 0.31 [ 1.76 | 029 [ 1.11 | 021 | - -
1F [127 | 015 | - - - - - - [192 040 | - - 193 | 017 | - - - - - -
1G | 1.17 | 019 [1.70 | 0.21 [ 3.18 | 045 | 1.72 | 041 [ 191 | 029 | 1.14 [0.20 | 0.87 | 0.17 [ 260 | 0.62 | 2.67 | 0.51 | 241 | 0.76
1H |1.00 [029 | 1.44 | 0.37 [1.52 |0.16 | 3.40 | 225 |3.48 {0.69 |2.58 |0.70 | 1.65 {0.36 | 1.42 | 0.19 [0.79 | 0.31 | 2.64 | 1.15
1 277 [ 147 | - - 195 | 074 |2.78 | 0:89 | 1.90 | 1.36 | 261 |0.80 | 1.66 | 0.29 | 2.59 | 1.41 [2.18 | .044 | 1.99 | 1.66
1J |2.88 [0.39 | 249 | 025 [1.98 |0.10 | 073 [0.12 | - - 285|029 [1.23 | 015 | 1.34 | 0.36 [ 1.45 | 0.27 | 1.36 | 0.16
1K | - — — . - - - - - - 084 | 014 {1.07 |0.34 | 233 | 029 [1.43 | 026 |1.71 |0.21
i | - - - - 049 |029 | - - [ 04571014 | 222 [0510|857 |096 [1.81 | 045|291 | 1.90 |212 | 1.06
M | 1.37 [ 1.29 | - - |210 |.0.70 |1.43 {083 | 1.37 | 0.53 279 | 1.06 | 3.26 [ 1.10. | 1.29 |.1.88 [ 1.09 | 0.24 | 3.02 | 2.76
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4ATDRAAINNLTIAN (/s)

=
S 5 6 10
°&

Vout Vin Vout Vin Vout Vin Vout Vin Vout Vin Vout Vin Vout Vin Vout Vin Vout Vin Vout Vin
oA | 352 | 033|201 |008 |261 |011 314 [028 [324 [012 [387 [046 [3.35 | 0.14 [3.24 | 0.16 |3.20 | 0.13 | 3.25 | 0.24
B | - - 124 [0.04 [3.05 [0.14 [ 278 | 041 | 163 | 0.05 | 364 | 022 | 165 | 061 | 237 | 013 | 321 | 031 |3.34 | 032
2c | 242 | 004 206 [022 [215 [007 [285 [0.10 [ 262 [0.09 [3.08 [0.28 |1.40 [0.72 [0.73 |0.01 | 1.74 | 0.48 | 3.49 | 0.10
2D [219 [026 [1.92 |06 | - - 363 [028 [446 [040 [3.62 | 004 [282 [017 [219 |053 | 269 |081 | 192 |0.18
2E | 229 | 122|290 | 030 | 204 [024 [221 [088 | - - |353 {039 [259 [027 [3.87 |0.15 |3.15 |0.33 |3.10 | 0.28
oF [1.35 |06 | - - - - 155 [070 [ 359 [1.15 [ 211 |0.18 [2.76 |0.17 | 1.91 | 0.15 | 3.05 | 0.41 | 4.54 | 0.45
2G 129 [1.14 [219 [087 [ 142 [0.10 [1.26 [0.14 [2.64 | 041 |3.19 | 045 | 358 | 045 |3.35 | 037 |4.20 |0.18 | 2.05 | 0.61
2H | 335 | 056 [ 151 [0.04 [252 [009 [290 [0.14 [3.01 [0.04 [3.79 [0.28 353 [0.28 141 |042 |237 |022 | 289 |0.18
21 [3.98 |041 [2.89 [023 [1.82 |0.36 | 201 |0.97 {310 {026 {435 {028 {367 |031 |276 | 023|246 |0.70 |3.14 | 1.88
2J | 257 | 005 [3.34 | 005 (391 [009 | 383|008 [263 |007 |1.65 [005 |161 |0.01 [1.89 |0.16 |2.94 [0.15 | 2.87 | 0.06
2K | 264 | 028 | 268 | 015 | 243 | 023 | 294 |027 [3.04 |061 [527 [017 [4.49 [039 427 [0.80 [3.28 [0.32 |3.78 | 0.91
2L [3.28 | 066 [252 |019 |1.94 |062 | 250 | 141 |4.79 |0.43 | 268 | 020 |3.60.]0.19 |381 |029 | 341|095 |3.11 | 025
oM [3.93 |0.11 [3.73 | 0.09 | 329 [0.11 | 318 | 0.00 [ 243 001|259 [0.07| - - [219 [002 [213 [0.00 |241 |0.07
ON | 261 [024 | 398 | 032 389 |028 {328 {023 |269.|0.18 230|061 {352 | 063 |214 052 [275 |056 |250 |0.11
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o [ 1 [} a [}
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NIUANEIAINNITINAZY D8 AILUUIFNG ] A2EITNT Regression

TayAANNET

ANFAIUUL 1A

nsnug mmmﬁuﬁuﬁ'ewdwmwm?’mumﬂu@nme

Aanmaanmely s sunie 1A lunsazgadaya

Regression Statistics

vout vin

7 | 1.64 | 0.55

4 | 1.83 | 049

11202 0.5

3 | 312 | 1.14

8 | 1.77 | 0.74

2 | 205 | 0.94

B2
.
=
S B 3
*
¥ .
B0
0.00 1.00 2.00 3.00 4.00
Vout

Multiple R 0.7974258
R Square 0.635888
Adjusted R Square 0.54486
Standard Error 0.1797973
Observations 6
Intercept -0.094335
X Variable 1 0.3963001
Significance F 0.057398

Vin=0.305156Vout+0.047495

§ o o ' I3 @ 3 = ° [l
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kg 3
ABYRAIMINLT

ANFALUUS 1B
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AanFaanmely o unise 18 lunsazgadaya

Regression Statistics

vout vin

6 | 1.61 0.61

9 | 218 | 0.69

3 270 | 0.79

1 2.91 0.91

4 1292 | 0.91

2 | 359 | 123

B2 gF— —=—
c *
S B .®
3 ©
B0
0.00 1.00 2.00 3.00 4.00
Vout

Multiple R 0.9543421
R Square 0.9107688
Adjusted R Square 0.888461
Standard Error 0.072885
Observations 6
Intercept 0.0474952
X Variable 1 0.3051558
Significance F 0.0030794

Vin=0.305156Vout+0.047495

AN5199 U-6 AHANNUSTEUINAMINEIauMauaniuAnNiSanglurassaulnansaifinme o fwnide 1B

TayaANET

ANFAIUUSL 1C
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Regression Statistics

vout vin

6 | 0.75 | 0.1

1 1.71°| 042

2 1201 | 0.75

3 | 224 | 0.60

5 13.06 | 0.78

4 | 253 | 0.58

B1
- *
.
£ *
> S
.
B0 T
0.00 1.00  2.00 3.00  4.00
Vout

Multiple'R 0.8881085
R Square 0.7887368
Adjusted R Square 0.735921
Standard Error 0.12717
Observations 6
Intercept -0.032765
X Variable 1 0.2793975
Significance F 0.0180791

Vin=0.279398Vout-0.032765

§ o o ' < o < = ° [l
Eﬂ‘i’Nﬁ u-7 ﬂ"ﬂNﬂN‘W‘Hﬁ(‘a‘z‘VITNﬂ"ﬂNL‘a"JﬂN.ﬂﬁﬂu’ﬂﬂﬂUﬂ’J’INL‘é"lﬂﬁiﬂu‘ll'a\iG“Buvl‘lllﬂﬂﬁ‘iﬁﬁﬂ‘h}'l o ANLUUY 1C




184

yﬂgam’]mg'mu NN LAAIANNANNUSTENTNANNIFIANNEUBNUAS
. , o . \ \ o Regression Statistics
FNLLUUS 1D ANMNLEARNME LY Auue 1D°lul,ma$‘i;ﬂ’u'a§a
vout vin Multiple R 0.8171795
5 | 027 | 0.11 1.00 R Square 0.6677823
1 0.48 | 0.18 Adjusted R Square | 0.5847279
2 0.93 | 0.13 c Standard Error 0.0964187
> - -
4 150 | 0.44 ° Observations 6
3 214 | 0.30 . X . Intercept 0.0844962
0.00 T 4
10 2.32 0.44 X Variable 1 0.1430658
Ol 1.00 e 300 Significance F | 0.0470798
Vout
Vin=0.143066Vout+0.084496

FIN5197 U-8 ANANNUSTEUINIAINISIaNAeuanALANNE e luaasFaulnansdiAnen o sy 1D

kg =3
WBDHAAINLTI

ANALLKUS 1E

N LARIANNE NN éig‘ﬁ’j’N AN Lg'lﬂ HNLUBNLAS

AansFaanmely o e 1E luudazgadaya

Regression Statistics

vout vin
4 0.51 0.14
3 |1.06 | 0.15
9 | 111 | 0.21
5 1.13 0.14
7 1180 | 0.31

Multiple R 0.8496515
Y & F B 7. .Y N R Square 0.7219077
Adjusted R Square 0.6292102
§ Standard Error 0.044539
* Observations 5
-

* = Intercept 0.0376838

0.00
X Variable 1 0.1357542

0.00 1.00 2.00 -

Vout Significance F 0.0683813

Vin=0.135754Vout+0.037684

§ o o ' @ o @
El’h"Nﬁ -9 ﬂ’.ﬂNﬂquﬁ(‘a‘:,"VIQ’Nﬂ’JﬁNL‘i’JﬂNﬂWﬂu’ﬂﬂﬂUﬂ’J’lNL‘é"Jﬂ‘WEﬂu‘H‘aQL‘;“B

=1 o 1
uvLVIEIﬂﬁ‘mﬁﬂH"l W ANLUUY 1E

kg =3
WBDHAAINLTI

ANAUUNUS 1F

naNULERS ﬂ?ﬂNﬁNﬁuéitﬂ’j’N ﬂ’]’]NLg'J’ﬁ HNAUBNLRS

AnmFaanmely . siunwid 1F luusdazdndays

Regression Statistics

vout vin
1 1.27 | 0.15
5 | 1.92-] 040
7 1.93 | 017

Multiple R 0.550048
0.50 R Square 0.3025528
¢ Adjusted R Square -0.394894
§ Standard Error 0.1640776
. ¢ Observations 3
Intercept -0.104833
0.00
X Variable 1 0.2020508
0.00 0.50 1.00 1.50 2.00 2.50
Vout Significance F 0.6292189

Vin=0.202051Vout-0.104833

§ o o ' < o < = o ]
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kg =3
WBDHAAIINLTI

ANAUUNUS 1G

naNULERS m'mﬁ'uﬁ'uészwiw ﬂ’]’]NLg'J’ﬁ AN UBNLARS

AansFaanmely i uuie 16 lunsazgadaya

Regression Statistics

vout vin

7 | 087 | 017

1 1.17 | 0.19

2 | 170 | 0.21

4 | 172 | 0.41

5 | 191 | 029

3 | 3.18 | 045

B1

Multiple R 0.8280142

R Square 0.6856076

Adjusted R Square 0.6070094

£ Standard Error 0.0745621

> . -
* Observations 6

¢ ¢ *
Intercept 0.0696739
80
X Variable 1 0.1234082
0.00 1.00 2.00 3.00 4.00 —

Vout Significance F 0.0418251

Vin=0.123408Vout+0.069674

§ o o ' < o 3 = ° ]
ﬂﬁ‘i’Nﬁ U-11 ﬂﬂﬂﬂﬂuwué‘itﬂ’ﬂﬂﬂ’]’lﬂL’i’!ﬂNﬂ’]ﬂ‘u’aﬂﬂUﬁ’!’lNL‘i’.l.ﬂ’lilolu‘ll‘asiG“Buvlﬂilﬂitﬁﬁﬂﬂ'l W ANLUUY 16
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AnaFIane e w Awnds 1H luisazaadaya

Regression Statistics

vout vin

9 | 079 | 0.31

1 1.00 | 0.29

2 | 1.44 | 037

3 | 152 | 0.16

6 | 258 | 0.70

5 | 3.48 | 0.69

VP73 T AN

Vin

B0 1

0.00 1.00 2.00 3.00 4.00
Vout

Multiple R 0.8489558

R Square 0.720726

Adjusted R Square 0.6509075

Standard Error 0.1322216
Observations 6
Intercept 0.0875054
X Variable 1 0.1845483
Significance F 0.0324985

Vin=0.184548Vout+0.087505
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kg =3
WBDHAAINLTI

ANALIRUS 1]
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Regression Statistics

vout vin

7 | 166 | 0.29

5 | 1.90| 0.41

3 | 195 | 0.44

9 | 218 | 0.44

1 | 277 | 0.54

4 | 278 | 049

Multiple R 0.8863025
B R Square 0.7855321
Adjusted R Square 0.7319151
£ b4 Standard Error 0.0437814

= & ¢
- Observations 6
Intercept 0.0833013

B0
X Variable 1 0.1593801
0.00 1.00 2.00 3.00

Vout Significance F 0.0186558

Vin=0.15938Vout+0.083301

4 o e ' < o < o ]
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nfa"mll,mmmwﬁ'uﬁ'uéiwdwmwL?qaumﬂu@mmz

AnaFaanmelu o sumds 1 lunsazgadaya

Regression Statistics

dayaANNIET

ANFLUUL 1J
vout vin
4 (073 | 012
7 1.23 0.15
3 1.98 | 0.10
2 | 249 | 0.25
6 | 285 | 0.29
1 2.88 | 0.39

1.00
£
>
*
.« *
* *
0.00 T T
0.00 1.00 2.00 3.00 4.00
Vout

Multiple R 0.8123005
R Square 0.659832
Adjusted R Square 0.5747901
Standard Error 0.0737361
Observations 6
Intercept 0.0069305
X Variable 1 0.1034883
Significance F 0.0495402

Vin=0.103488Vout+0.00693

] o a ' =3 o =3 = o '
E]'l‘a"Nﬁ aA-14 ﬂ’ﬂNﬂNW‘L!ﬁ(’a‘x‘vl'l’]ﬂﬂ'?’lNL’i’JﬂNﬂﬁilu’aﬂﬂ‘Uﬂ’nuL‘i’)ﬂ’]ilulu‘ll’ﬂdlg’ﬂ‘uul,‘lﬂilﬂ‘a‘tﬁﬁﬂ‘izﬂ o ALUUY 1J

iayRANNFIAN NNLAAIANNTNNUSTTNINIANNSIRAUMLUBN AT
. \ A R , ) h Regression Statistics
ALLUUY 1K ﬂ’l’]NL%"}!ﬂNﬂ’lﬂiu U ATLLUAUN 1K°luumaz°1!m°u@§a
vout vin Multiple R 0.8577561
6 | 0.84 | 0.14 0.50 17— 7 R Square 0.7357456
9 | 143 | 0.26 Adjusted R Square 0.6036183
10 1.71 0.21 § 4 * Standard Error 0.0412849
*
8 | 233 | 0.29 Observations 4
Intercept 0.0816564
0.00
X Variable 1 0.0908676
0.00 0.50 1.00 1.50 2.00 2.50
Vout Significance F 0.1422439

Vin=0.090868Vout+0.081656

A5 U-15 AMNANAUETTUINAMME@NMauaniuanusanglurasdaulnansdifinun o dunide 1K
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. , o . \ , . Regression Statistics
ALLURUS 1L AT RNNE Y T Auvte 1L °lul,m'ax’z!m'1|'a§a
vout vin Multiple R 0.8472903
5 | 045 | 0.16 1.00 R Square 0.7179008
10 | 212 | 0.26 Adjusted R Square 0.6238678
*
-
6 | 222 | 0.64 § Standard Error 0.1484633
9 | 291 0.60 . Observations 5
7 | 357 | 0.69 Intercept 0.0734149
0.00
X Variable 1 0.1759473
0.00 1.00 2.00 3.00 4.00
Vout Significance F 0.0699724
Vin=0.1759476Vout+0.073415
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WBDHAAIINLTI

ANALKRUL 1M

NINUARIANNTNNUETENINANATIANMBUBNUAE
AnmSaanmely . suuie 1M luusazgadaya

Regression Statistics

vout vin
9 [ 1.09 | 0.24
5 | 1.37 | 0.53
4 143 | 0.83
210 | 0.70

6 | 279 | 1.06

7 | 326 | 1.10

B2
c - *
S B
> *
*
*
*
80 T r
0.00 1.00 2.00 3.00 4.00
Vout

Multiple R 0.8711489
R Square 0.7589004
Adjusted R Square 0.6986255
Standard Error 0.1796977
Observations 6
Intercept 0.0844713
X Variable 1 0.3283366
Significance F 0.0238343

Vin=0.328337Vout+0.084471
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ﬁl’l’i‘Nﬁ A-17 ﬂQWNNNWHéi%ﬂTNﬁ’l’]NLi’J’RNﬂ'IEIu’ﬂﬂﬂ‘LIﬂ’NNLi’J.ﬂ'lilal‘u‘ll’axiL;’au‘lﬂﬁlﬂ‘iiﬁﬂﬂ‘]:ﬂ U ALUUY 1M
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ANFINUL 2A
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Anusaanmelue o e 2A lussazdadaya

Regression Statistics

vout vin

2 | 201 | 0.08

3 | 2.61 0.11

9 | 320 | 0.13

5 | 324 | 012

8 | 324 | 0.16

7 | 335 | 0.14

Multiple R 0.878415
1008 —3F 1zt R Square 0.771613
Adjusted R Square 0.714517
§ Standard Error 0.0146
Observations 6
PURTL I o4 Intercept -0.01061

0.00 T T
X Variable 1 0.045533

0.00 1.00 2.00 3.00 4.00 .,.

Vel Significance F 0.021276

Vin=0.045533Vout-0.010608
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kg =3
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ANALLUY 2B
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Regression Statistics

vout vin

2 | 1.24 | 0.04

5 | 1.63 | 0.05

8 | 237 | 0.13

4 | 278 | 0.1

3 | 305 | 0.14

6 | 3.64 | 0.22

Multiple R 0.949883
(R R Square 0.902277
Adjusted R Square 0.877847
§ Standard Error 0.023051
Observations 6
*

AR S Intercept -0.05613

0.00 —* :
X Variable 1 0.069801

0.00 1.00 2.00 3.00 4.00

Vout Significance F 0.003705

Vin=0.069801Vout-0.056129
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Regression Statistics

vout vin

8 | 0.73 | 0.01

3 | 215 | 0.07

1 | 242 | 0.04

5 | 262 | 0.09

4 | 285 | 0.10

10 | 3.49 | 0.10

1.00
<
s
* o ¢ *
0.00 - —— \
0.00 1.00 2.00 3.00 4.00
Vout

Multiple R 0.88592
R Square 0.784854
Adjusted R Square 0.731067
Standard Error 0.01896
Observations 6
Intercept -0.0148
X Variable 1 0.034977
Significance F 0.018779

Vin=0.034977Vout+0.014796
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Regression Statistics

vout vin

10 | 192 | 0.18

1 219 | 0.26

7 | 282 | 017
4 | 363 | 0.28
4.46 | 0.40

2 | 192 | 0.16

1.00 +—— —--

Vin

Multiple R 0.855152
R Square 0.731285
Adjusted R Square 0.664106
Standard Error 0.053423
Observations 6
Intercept 0.02677
X Variable 1 0.076115
Significance F 0.029952

Vin=0.076115Vout+0.02677
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Regression Statistics

vout vin

3 | 204 | 024

2 | 290 | 0.30

10 | 3.10 | 0.28

9 | 315 | 0.33

6 | 3.53 | 0.39

7 | 259 | 0.27

1.00
=
s
. .
- ¢
0.00
0.00 1.00 2.00 3.00 4.00
Vout

Multiple R 0.891041
R Square 0.793954
Adjusted R Square 0.742442
Standard Error 0.026742
Observations 6
Intercept 0.039394
X Variable 1 0.090909
Significance F 0.017161

Vin=0.090909Vout+0.039394
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Regression Statistics

dayanNNEIAN
ALY 2F

vout vin

1 1.35 | 0.16
8 1.91 0.15
6 | 2.1 0.18
7 | 276 | 017
9 | 3.05 | 0.41
10 | 454 | 0.45

1.00

Vin
*

0.00 ‘

0.00 1.00 2.00 3.00

Vout

4.00 5.00

Multiple R 0.858969
R Square 0.737828
Adjusted R Square 0.672285
Standard Error 0.078881
Observations 6
Intercept -0.02363
X Variable 1 0.105712
Significance F 0.028432

Vin=0.105712Vout-0.023631
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Regression Statistics

dayganusa

ANBLUUS 2G

vout vin
4 1.26 0.14
3 142 | 0.10
5 | 264 | 0.41
6 3.19 | 0.45
7 3.58 | 0.45
8 3.35 0.37

1.00 ==L

Vin
*
*

0.00 T

0.00 1.00 2.00

Vout

3.00

Multiple R 0.937603
R Square 0.879099
Adjusted R Square 0.848873
Standard Error 0.061516
Observations 6
Intercept -0.05966
X Variable 1 0.147538
Significance F 0.005719

Vin=0.147538Vout-0.059664
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R , o . , , o Regression Statistics
ALLRUS 2H ANLFIaNME LY T BUvLe 2H ’LuLLmas‘igﬂm'aga
vout vin Multiple R 0.873215
9 | 237 | 022 1.00 R Square 0.762505
10 | 2.89 | 0.18 Adjusted R Square 0.703131
4 1290 | 0.14 £ Standard Error 0.050056
7 | 353 | 0.28 . . o Observations 6
6 | 3.79 | 0.28 3 Intercept -0.08653
0.00 * ]
2 1.51 0.04 X Variable 1 0.097656
0.00 1.00 2.00 3.00 4.00
Vout Significance F 0.023093
Vin=0.097656Vout-0.08653
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Regression Statistics

dayganusa

ANAWNUS 2|

vout vin
2 1289 | 0.23
5 1310 | 0.26
7 3.67 | 0.31
1 3.98 | 0.41
6 | 435 | 0.37
8 | 276 | 0.23

Vin

2.00 3.00
Vout

Multiple R 0.930539
R Square 0.865903
Adjusted R Square 0.832379
Standard Error 0.030901
Observations 6
Intercept -0.07757
X Variable 1 0.109657
Significance F 0.00707

Vin=0.109657Vout-0.077566

AN5199 U-26 ANMNANNUETTUINAMHE@WNAeuannuANEIngluraFaulnansfliAnen o dunus 21
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. , 2 J ’ ) & Regression Statistics
BINLLAUN 2J AMNLTMNME Y s Auude 2J °lu|,ma$°qm°1|'a§a
vout vin Multiple R 0.885487
6 | 165 | 0.05 1.00 7= i, R Square 0.784086
1 2.57 | 0.05 Adjusted R Square 0.730108
5 | 2.63 | 0.07 § Standard Error 0.008484
10 | 2.87 | 0.06 Observations 6
4 | 3.83 | 0.08 0.00 "t oo » Intercept 0.017279
8 T T T
3 3.91 0.09 X Variable 1 0.016972
0.00 1.00 2.00 3.00 4.00 5.00
Vout Significance F 0.018919
Vin=0.016972Vout+0.017279
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Regression Statistics

dayganusa

ANFUNUL 2K

vout vin
3 | 243 | 023
1 2.64 10.28
2 | 268 | 0.15
4 1294 | 027
9 | 328 | 0.32
7 | 449 | 0.39

1.00
£
>
*
ot
*
0.00 T
0.00 1.00 2.00 3.00 4.00 5.00
Vout

Multiple R 0.816088
R Square 0.666
Adjusted R Square 0.5825
Standard Error 0.05244
Observations 6
Intercept 0.002175
X Variable 1 0.088134
Significance F 0.047625

Vin=0.088134Vout+0.002175
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Regression Statistics

vout vin

2 | 252 | 019

6 | 268 | 0.20

10 | 311 | 0.25

7 | 3.60 | 0.19

8 | 3.81 | 0.29

5 | 479 | 043

2.00

Vin

0.00 T

Multiple R 0.878034
R Square 0.770944
Adjusted R Square 0.713679
Standard Error 0.049785
Observations 6
Intercept -0.07472
X Variable 1 0.097432
Significance F 0.021406

Vin=0.097432Vout-0.074723
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Regression Statistics

vout vin

10 | 241 | 0.07

6 | 259 | 0.07

3 |329 | 0.1

2 | 373 | 0.09

1 3.93 | 0.11

F e =

Vin

0.00 7 T T

0.00 1.00 2.00 3.00 4.00 5.00
Vout

Multiple R 0.836971
R Square 0.70052
Adjusted R Square 0.625651
Standard Error 0.020628
Observations 6
Intercept -0.03883
X Variable 1 0.038754
Significance F 0.037701

Vin=0.038754Vout+0.038832
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Regression Statistics

vout vin

10 | 260 | 0.11

1 1261 | 0.24

5 269 | 0.18

4 | 328 | 0.23

3 | 389 | 0.28

2 ]398 | 032

1.00

Vin

0.00

Multiple R 0.847075
R Square 0.717536
Adjusted R Square 0.64692
Standard Error 0.044094
Observations 6
Intercept -0.07409
X Variable 1 0.095226
Significance F 0.033291

Vin=0.095226Vout-0.074088
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-5 wFsuiisudayanszudaannigluransaulnansali@neiainnisiiaag
annunsnisaelisunsuAaNRLARSAUNITAIUIMAINANNNT regression  LiiD
AMALTIANANEUBNLYINAL 1.42 m/s

. ANNIFIAN AHIFIaNNe T
IR AUN1T Regression
mawen ANNT {aeanIuNITl ERROR

1A Vin=0.3963Vout-0.094335 142 0.468411 0.47 0.001589
18 Vin=0.305156Vout+0.047495 140 0.4808165 0.39 0.09081652
1c Vin=0.279398Vout-0.032765 142 0.3639802 0.38 0.01601984
1D Vin=0.143066Vout+0.084496 142 0.2876497 0.18 0.10764972
1€ Vin=0.135754Vout+0.037684 142 0.2304547 0.14 0.09045468
1F Vin=0.202051Vout-0.104833 142 0.1820794 0.12 0.06207942
16 Vin=0.123408Vout+0.069674 1.42 0.2449134 0.17 0.07491336
1H Vin=0.184548Vout+0.087506 142 0.3495632 0.23 0.11956316
1 Vin=0.15938Vout+0.083301 142 0.3096206 0.24 0.0696206
1 Vin=0.103488Vout+0.00693 142 0.153883 0.08 0.07388296
1K Vin=0.090868Vout+0.081656 142 0.2106886 0.15 0.06068856
1L Vin=0.1759476Vout+0.073415 149 0.3232606 0.23 0.093260592
™ Vin=0.328337Vout+0.084471 142 0.5507095 0.5 0.05070954
2A Vin=0.045533Vout-0.010608 142 0.0540489 0.09 0.03595114
2B Vin=0.069801Vout-0.056129 142 0.0429884 0.1 0.05701158
2C Vin=0.034977Vout-0.014796 142 0.0348713 0.09 0.05512866
2D Vin=0.076115Vout+0.02677 142 0.1348533 0.12 0.0148533
2F Vin=0.090909Vout+0.039394 142 0.1684848 0.12 0.04848478
oF Vin=0.105712Vout-0.023631 142 0.12648 0.19 0.06351996
2G Vin=0.147538Vout-0.059664 142 0-14984 0.19 0.04016004
2H Vin=0.097656Vout-0.08653 142 0.0521415 0.09 0.03785848
2l Vin=0.109657Vout-0.077566 142 0.0781469 0.09 0.01185306
2] Vin=0:016972Vout+0.:017279 142 0,0413792 0.09 0.04862076
2K Vin=0.088134Vout+0.002175 142 0.1273253 0.09 0.03732528
2L Vin=0.097432Vout-0.074723 142 0.0636304 0.09 0.02636956
oM Vin=0.038754Vout-0.038832 142 0.0161987 0.06 0.04380132
2N Vin=0.095226Vout-0.074088 142 0.0611329 0.07 0.00886708
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AUN1IANUIDIAINENNNT Regression HaANNEIANAELANWINTL 1.42 m/s
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1 mstlaudayalisunsunaninanasinaanaasdnIunisal

1.

NSINUUAINUIULTAR

a
L4 nx ; ny; nz TaaI?
nx An AUULEAA TN UL X
ny e ANUULTARTIN LAY Y
nz An UIULTARIIN LN 2
L grid (x, i-min, i-max, pow, pow-min, pow-max) Tneif
X AE NIITZUAIUAUY LAZATHAULIAR IWLNL X
L P o | ca 2 A e
i-min A8 AVUTa AT TULNG X BSNAWINAL 1
imax A8 Aauadgavineluunu x

pow-minAe  3resENsuluLnu x T9NAWINTL 0.0 AT

pow-maxﬁ@ gzee TN TN X (WA3)

°
Yy
j-min

j-max

grid (y, j-min, j-max, pow, pow-min, pow-max) Tnef

A NNIITLAILIALN LATANUIWITAR LN y

A o 1 ra‘ v =< A [
Ae  AuvdamadBERsuluY y TalAwnaL 1
A o 1 (3 &

Ae - Adklamaagavingluinu y

a 1o

pow-minAe  TTEZENAWINLAY Y T9NAWATL 0.0 AT

pow-maxAa  3rez3an Ul y (WA3)

n1gn1uuAgliuLN1sAUInL (Equations to Solve)

buoy

steady An

tubke AB

212

ﬁ@ ﬂﬁﬁ‘ﬁ’]ﬂuﬂ’j’]‘ﬂxiﬁtﬂﬂmﬁ“uV’%"IMQMLLN@@Hﬁ’M‘EQ@’]ﬂ’]ﬂLﬁ‘ﬂﬂ‘ﬂ’]ﬂ

ANINUANFNTBIG UMY HYTE L4

ngnnuAanas lilsunsuAfueslulL LYY steady state 38

Transient IasfNTlLNI19AIUINL LWL transient Azfaaln1IN1UUAINAY

TilsunsnAnuanuilunaniamua g wazazAIualuniaum e

WIRIUIULEN nstep Tanus i nuunlianuanimeliies 30 wn lae

v
TildsunsuAtuann 10 Judl azlddn 1wl wiadu 6 nstep Ay

A9 nstep TMNANAzinGL 180 LuFy

Angnvua lElUsun Al uA N zaa4 turbulence vigaly

solve (p,u,v,ke,ep,n) A n3nuue WsunsnuiannisuAes lsting

1w Aausu (p), AMMERN (U, V), Nawuaadl (ke), 8mTIN1T

LNINTEang (ep)
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3. NSAMUUARNNALLAL A LUNITATWITE (Relaxation)
relaxin (p) R ANNNAZLEL A MNNTIATUITUATIAIH AL
relaxdt (uyv)  AB ANNNALID A INITATUIDIAIAINHLTIAN
relaxdt (ke,ep) A8 ANNAZID A TUNNTIATUIATNANNUAAY LAY
ARIINITUNINIZANE
relaxdt (h) Aa ANNAZDEA 1N1TANLILAN enthalpy
4. N1SANTUUARIUINATI LUNIFTATWINTN ] N (Iteration Counts)
nitphi (p) R ANUIUATI LUNITATUIDIANAL
nitphi (u,v) R RAUIUATIIUNITATRITANNIIAN
nitphi (ke,ep) A8 ANUIUATI LNITATUIUIATNAN LA AL LAY
ARIINITLNINIZANE
nitphi (h,ht1) ~ Ag RNUIUATI LINITAULLAN enthalpy
nitall Aa RAUIUATI NN TATUITUTINNA
5. NTAURAFNIITUINAAN L UN1TANRRIANIN (Boundary Conditions)

o 1 J é’ 1 ' dl A o 1 ! o dl
mimuummmmu%@ﬂﬂugﬂLmumi‘ﬂ@um‘wmmuﬂu uAazuAnsNeiL WG

?WEI@:?L%EIWIJ‘N[?T’]LL‘]J?
bdyc (integer, variable, type, filler, C, V, i-min, i-max, j-min, j-max, k-min, k-max, nt-min, nt-max)

integer R CRUIITN boundary condition

variable A Anstmuaautlsfiasdladall wy  uAndasuaal (ke),
BRIINTTUNTNIZAE (ep) tlupiU

type g Wudnsuzaes boundary condition L outflow, inflow, wall,
walfn, set, %38 source

filler @B nnsnnuAdneUuzaIasiitataadaziduluaneusla @y
cast AZMANEEY AuRzdiaanTad g ML s cell fiag

L%

anefaviamad sy
C An AduLlsz@ns 1esdauls (variable)
v D ANTa9RawLle 1w Lunaseruaail (ke), W3aeMINNT
Wngngzane (ep) UMY

L P o | ca 2 A e
I-min AR quLﬂuQLsﬁ@@L?NmuiuLLﬂu X HNANNINU 1
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imax  Ae Audsasgavinaluunu x adnariuuanaas N x i
azflAvi nx

2

I o

- ° | ca < A
j-min AR ANMAUT AR TN AL 1N y BNANNINL 1

'
= 9

j-max A8 A dgAeluuNY y SENAsANUUANNEAR WNW Y 1

azAwiniU ny
A 1 [

k-min A8 ANUUUSLTAA TN F1 1N Z TIRANANAL 1

]
=

kmax A Audgasgainaluuny z adnariauuanaad N z fi

ntmin A8 9ABNAUIE4TINAT (time step) NAzNINIATINL
ntmax A8 - AAAATINER9EA919481 (time step) NaxyinnIIAILIN.

Inannistlauinnansauairng aailuAasn il s1lass ANaeg nt-min,  nt-max

AzilAn 0, 0 daunistleuaniazuandenans] delinisulsitlaau A1 ntmin,  ntmax azden 1,

nstep toatflunisAuanLL steady state @ailunasiavunlianiozuandansiia HAA

1
=

Aavis Tlsunsuazinuuapn nt-max Winfy 1 l@ue T9e9aligudn nt-min, nt-max Tuglees 1, 1 A

a [

18 WABINTANUINLLLIL transient AN nt-max AENAWINAL nstep

T1lsuns

° ANNRIUARY (ke), BRTINNTWNGNTEANE (ep), WAEA enthalpy (h)

variable MUUA AN AINANIRAAY (ke), BMINNITUNINTZANE (ep) WAZAN
enthalpy (h)

type  muualiiu  set

filler  AuuAlAEN  cell AATUNILDINGEAR

' £
A

= ' 1 A a o K 1o ¥ g ' d’l
TIANUANUBLUANLUUBTDLLLAURINITIAEL avldandudastlauavanilaslu

° NMSAIMUUANNANSTALBIANT
. o Y @ dl o %4 f:j/ & @ :j/ 8
variable nuua iy por NanwualFmasiagadiilunsauanANvtas
- A o Y o p -
pore - u3a porn - idennualirleAuImile vTe
priuaanveagasuuiiunseauatns tnaazlidil porw
WA pors
dl o 2% o Y & |
port {an1mua RN A UL TasidunIaLanAg
type Auualidn  set

. o Y | 3 =2 ?/ ¢
filler Auualide  cell fazuunefeviairas
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o MSAIMNUARUNNN U FTUILNUH?

NYIAIMUARUUNN W AzinnuAaeUUEaTemad NN ag Fiu luntstlen

3 ¥ U = o‘?/
fayaazsouanaslidnagfialuuaasaadiiug

T1lsunsu

variable Nyua Wil enthalpy (h)
type  nuualide  wall

filler  AuualEfY  east, north, west, ¥3a south WAYLANTEN INTIWAN

enthalpy Resissnulavesaad

1 ¥
oA

= 1 1 = a o K 1o ¥ I | d”
TIANNATUBLUBNLUUB LB LLLAUANNITVRE m”l,mqLﬂummﬁﬂummmumiu

o [~ a &
° NFNINUAANNLTIAN I UNALLIUBY (U) WASWUIAY (V) 8 FTUIU
Nutangluainig

N1INIMUAAINNITIANATAIMUARILUENTBTAATILINg8E LfWwRETUNIg

v
a o o

AMuAYUUNHE 04 SRR At Tunistlaudeyaassasuanaslidnagfialuuaesaadiiug

1PEN1INUUARINNIEIANN LU UNURIAE 111 A3T AxAMUA T RITNWLILeYE RAT U = 0 LAY

BaL0AY HAT v =0

variable MMuuA L A21HLE TUNLIUe (u) Y e CYTTLTIIRY & (v)

type  nvualEdu  wall

filler . Auualidi  east, north, west, %178 south udauwsingel ifuaanuisa
A g laread

o MSMUUARNENITRA ) Ta9aNTRRaguaNETANS

variable MuuA AL ANAW(P), AMNLEIAN (U,V), WaKUAA (ke) BRI
NITUNTNIZAEL (ep), LazAT enthalpy-(h)

type A I - inflow

filler . nnvualdly west
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2 grednnsileudayalisunsuaauiaaasinaanaadsnIunIsal N1SNAREY
TNUANDIARNSAURNHILLUNGNDIATABLUAY LIANTEUARNMAUANAANT LY

PAmsanAusuminaIAng
title=Subin 080704
# note: base case 2 south
idbg=0
#
steady = true
buoy = false
restrt=off
dump=off
nx=53; ny=54; nz=34

#xlast=76.0;ylast=64.0;zlast=23.0

# grid

grid (x,1,2, pow,0.0,8.0)
grid (x,3,4, pow,0.0,4.0)
grid (x,5,6, pow,0.0,2.0)
grid (x,7,45, pow,0.0,15.6)
grid (x,46,47, pow,0.0,2.0)
grid (x,48,49, pow,0.0,4.0)
grid (x,50,53, pow,0.0,16.0)

grid (y,1,2, pow,0.0,8.0)
grid (y,3,4, pow,0.0,4.0)
grid (y,5,6, pow,0.0,2.0)
grid (y,7,46, pow,0.0,16.0)
grid (y,47,49, pow,0.0,3.0)
grid (y,50,52, pow,0.0,6.0)
grid (y,53,54, pow,0.0,8.0)

grid (z,1,6, pow,0.0,2.4)

grid (z,7,11, pow,0.0,1.0)

grid (z,12,30, pow,0.0,7.6)

grid (z,31,32, pow,0.0,2.0)

grid (z,33,34, pow,0.0,4.0)

# EQUATIONS TO SOLVE

turbke=true  # turbulent flow problem

solve(p,u,v,w,ke,ep)=true



# PRINT OUT
iprtmn=1; iprtmx=nx  # i cell range for printing
jprtmn=1; jortmx=ny  # j cell range for printing

kprtmn=1; kprtmx=nz  # k cell range for printing

icol=5 # number of columns
ndtprt=1
iniprt=false # do not print initial field values

negprt=1;nmoprt=1;print(p,u,v,ke,ep,h)=1
# RELAXATION

relaxin(p)=0.1

relaxdt(u,v,w)=1.0e-2
relaxdt(ke,ep)=1.0e-2

#relaxdt(h)=0.5

# ITERATION COUNTS
nitphi(p)=10
nitphi(u,v,w,ke,ep)=1
nitphi(h,ht1)=1
nitall=5000

# INITIAL CONDITIONS
bdyc(1,ke,set,cell,0.0,0.00000025 ,1,nx,1,ny,1,nz,0,0)
bdyc(1,ep,set,cell,0.0,0.000000000015 ,1,nx,1,ny,1,nz,0,0)

# ground floor

bdyc (1,por,set, cell,0.0,0.0,12,39,12,27,1,1,0,0)# fl1-1
bdyc (2,por,set, cell,0.0,0.0,21,30,28,32,1,1,0,0)#f11-2
bdyc (3,por,set, cell,0.0,0.0,16,35,28,36,1,1,0,0)# fI1-3

# second floor

bdyc (1,por,set, cell,0.0,0.0,12,20,12,27,10,11,0,0) # fl2-w-1
bdyc (2,por,set, cell,0.0,0.0,31,39,12,21,10,11,0,0)# fl2-e-1
bdyc (3,por,set, cell,0.0,0.0,16,35,28,36,10,11,0,0) # fl2-n-1
bdyc (4,por,set, cell,0.0,0.0,21,30,12,23,10,10,0,0) # fl2-t-1
bdyc (5,por,set, cell,0.0,0.0,21,23,24,27,10,10,0,0) # fl2-t-2
bdyc (6,por,set, cell,0.0,0.0,28,30,24,27,10,10,0,0) # fl2-t-3
# stair floor

bdyc (1,por,set, cell,0.0,0.0,32,38,27,27,10,11,0,0) # flst-n-1
bdyc (2,por,set, cell,0.0,0.0,39,39,22,27,10,11,0,0) # flst-e-1
bdyc (3,por,set, cell,0.0,0.0,31,31,22,27,10,11,0,0) # flst-w-1
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#dining room wall

bdyc (1,por,set, cell,0.0,0.0,32,38,27,27,2,3,0,0) # wall-d-n1-1
bdyc (2,por,set, cell,0.0,0.0,32,38,12,12,2,3,0,0) # wall-d-s1-1
bdyc (3,por,set, cell,0.0,0.0,31,31,12,27,2,3,0,0) # wall-d-w1-1
bdyc (4,por,set, cell,0.0,0.0,39,39,12,27,2,3,0,0) # wall-d-e1-1
bdyc (5,por,set, cell,0.0,0.0,32,35,27,27,4,6,0,0) # wall-d-n2-1
bdyc (7,por,set, cell,0.0,0.0,32,33,12,12,4,6,0,0) # wall-d-s2-1
bdyc (8,por,set, cell,0.0,0.0,37,38,12,12,4,6,0,0) # wall-d-s2-1
bdyc (9,por,set, cell,0.0,0.0,39,39,12,14,4,6,0,0) # wall-d-e2-1
bdyc (10,por,set, cell,0.0,0.0,39,39,18,22,4,6,0,0) # wall-d-e2-2
bdyc (11,por,set, cell,0.0,0.0,39,39,25,27,4,6,0,0) # wall-d-e2-3
bdyc (12,por,set, cell,0.0,0.0,31,31,12,14,4,6,0,0) # wall-d-w2-1
bdyc (13,por,set, cell,0.0,0.0,31,31,18,22,4,6,0,0) # wall-d-w2-2
bdyc (14,por,set, cell,0.0,0.0,31,31,25,27,4,6,0,0) # wall-d-w2-3
bdyc (15,por,set, cell,0.0,0.0,32,38,27,27,7,9,0,0) # wall-d-n3-1
bdyc (16,por,set, cell,0.0,0.0,32,38,12,12,7,9,0,0) # wall-d-s3-1
bdyc (17,por,set, cell,0.0,0.0,31,31,12,27,7,9,0,0) # wall-d-w3-1
bdyc (18,por,set, cell,0.0,0.0,39,39,12,27,7,9,0,0) # wall-d-e3-1
# kitchen room wall

bdyc (1,por,set, cell,0.0,0.0,17,34,36,36,2,3,0,0) # wall-k-n1-1
bdyc (2,por,set, cell,0.0,0.0,17,21,28,28,2,3,0,0) # wall-k-s1-1
bdyc (3,por,set, cell,0.0,0.0,23,28,31,31,2,6,0,0) # wall-k-s1-2
bdyc (4,por,set, cell,0.0,0.0,30,34,28,28,2,3,0,0) # wall-k-s1-3
bdyc (5,por,set, cell,0.0,0.0,35,35,28,36,2,3,0,0) # wall-k-e1-1
bdyc (6,por,set, cell,0.0,0.0,29,29,28,35,2,6,0,0) # wall-k-c1-1
bdyc (7,por,set, cell,0.0,0.0,22,22,28,35,2,6,0,0) # wall-k-c1-2
bdyc (8,por,set, cell,0.0,0.0,16,16,28,36,2,3,0,0) # wall-k-w1-1
bdyc (9,por,set, cell,0.0,0.0,26,26,32,35,2,6,0,0) # wall-k-c1-3
bdyc (10,por,set, cell,0.0,0.0,17,17,36,36,4,6,0,0) # wall-k-n2-1
bdyc (11;por;set, cell,0.0,0.0,20,22,36,36,4,6,0,0) # wall-k-n2-2
bdyc (12,por,set, cell,0.0,0.0,24,27,36,36,4,6,0,0) # wall-k-n2-3
bdyc (13,por,set, cell,0.0,0.0,29,31,36,36,4,6,0,0) # wall-k-n2-4
bdyc (14,por,set, cell,0.0,0.0,34,34,36,36,4,6,0,0) # wall-k-n2-5
bdyc (15,por,set, cell,0.0,0.0,17,20,28,28,4,6,0,0) # wall-k-s2-1
bdyc (18,por,set, cell,0.0,0.0,31,34,28,28,4,6,0,0) # wall-k-s2-4
bdyc (19,por,set, cell,0.0,0.0,35,35,28,30,4,6,0,0) # wall-k-e2-1
bdyc (20,por,set, cell,0.0,0.0,35,35,34,36,4,6,0,0) # wall-k-e2-2
bdyc (21,por,set, cell,0.0,0.0,16,16,28,30,4,6,0,0) # wall-k-w2-1
bdyc (22,por,set, cell,0.0,0.0,16,16,34,36,4,6,0,0) # wall-k-w2-2
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bdyc (23,por,set, cell,0.0,0.0,17,34,36,36,7,9,0,0) # wall-k-n3-1
bdyc (24,por,set, cell,0.0,0.0,17,21,28,28,7,9,0,0) # wall-k-s3-1
bdyc (25,por,set, cell,0.0,0.0,23,28,31,31,7,9,0,0) # wall-k-s3-2
bdyc (26,por,set, cell,0.0,0.0,30,34,28,28,7,9,0,0) # wall-k-s3-3
bdyc (27,por,set, cell,0.0,0.0,35,35,28,36,7,9,0,0) # wall-k-e3-1
bdyc (28,por,set, cell,0.0,0.0,29,29,28,35,7,9,0,0) # wall-k-c3-1
bdyc (29,por,set, cell,0.0,0.0,22,22,28,35,7,9,0,0) # wall-k-c3-2
bdyc (30,por,set, cell,0.0,0.0,16,16,28,36,7,9,0,0) # wall-k-w3-1
bdyc (31,por,set, cell,0.0,0.0,26,26,32,35,7,9,0,0) # wall-k-c3-3
# store wall

bdyc (1,por,set, cell,0.0,0.0,13,19,27,27,2,3,0,0) # wall-s-n1-1
bdyc (2,por,set, cell,0.0,0.0,13,19,22,22,2,3,0,0) # wall-s-s1-1
bdyc (3,por,set, cell,0.0,0.0,20,20,22,27,2,6,0,0) # wall-s-e1-1
bdyc (4,por,set, cell,0.0,0.0,12,12,22,27,2,3,0,0) # wall-s-w1-1
bdyc (5,por,set, cell,0.0,0.0,12,12,27,27,4,6,0,0) # wall-s-n2-1
bdyc (6,por,set, cell,0.0,0.0,16,19,27,27,4,6,0,0) # wall-s-n2-2
bdyc (7,por,set, cell,0.0,0.0,12,14,22,22,4,6,0,0) # wall-s-s2-1
bdyc (8,por,set, cell,0.0,0.0,18,19,22,22,4,6,0,0) # wall-s-s2-2
bdyc (9,por,set, cell,0.0,0.0,12,12,23,23,4,6,0,0) # wall-s-w2-1
bdyc (10,por,set, cell,0.0,0.0,12,12,26,26,4,6,0,0) # wall-s-w2-2
bdyc (11,por,set, cell,0.0,0.0,13,19,27,27,7,9,0,0) # wall-s-n3-1
bdyc (12,por,set, cell,0.0,0.0,13,19,22,22,7,9,0,0) # wall-s-s3-1
bdyc (13,por,set, cell,0.0,0.0,20,20,22,27,7,9,0,0) # wall-s-e3-1
bdyc (14,por,set, cell,0.0,0.0,12,12,22,27,7,9,0,0) # wall-s-w3-1
# parking wall

bdyc (1,por,set, cell,0.0,0.0,12,12,12,12,2,9,0,0) # wall-p-w1-1
bdyc (2,por,set, cell,0.0,0.0,27,27,12,12,2,9,0,0) # wall-p-e1-1
# living room wall

bdyc (1,por,set, cell,0.0,0.0,32,38,27,27,12,13,0,0) # wall-I-n1-1
bdyc (2,por,set, cell,0.0,0.0,32,38,12,12,12,13,0,0) # wall-I-s1-1
bdyc (3,por,set, cell,0.0,0.0,31,31,12,27,12,13,0,0) # wall-lI-w1-1
bdyc (4,por,set, cell,0.0,0.0,39,39,12,27,12,13,0,0) # wall-l-e1-1
bdyc (5,por,set, cell,0.0,0.0,32,35,27,27,14,16,0,0) # wall-I-n2-1
bdyc (7,por,set, cell,0.0,0.0,32,33,12,12,14,16,0,0) # wall-l-s2-1
bdyc (8,por,set, cell,0.0,0.0,37,38,12,12,14,16,0,0) # wall-l-s2-1
bdyc (9,por,set, cell,0.0,0.0,39,39,12,14,14,16,0,0) # wall-I-e2-1
bdyc (10,por,set, cell,0.0,0.0,39,39,18,22,14,16,0,0) # wall-l-e2-2
bdyc (11,por,set, cell,0.0,0.0,39,39,25,27,14,16,0,0) # wall-l-e2-3
bdyc (12,por,set, cell,0.0,0.0,31,31,12,14,14,16,0,0) # wall-l-w2-1
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bdyc (13,por,set,
bdyc (14,por,set,
bdyc (15,por,set,
bdyc (16,por,set,
bdyc (17,por,set,
bdyc (18,por,set,
bdyc (19,por,set,
bdyc (20,por,set,
bdyc (21,por,set,
bdyc (22,por,set,
bdyc (23,por,set,
bdyc (24,por,set,
bdyc (25,por,set,
bdyc (26,por,set,
bdyc (27,por,set,
bdyc (28,por,set,

cell,0.0,0.0,31,31,18,22,14,16,0,0) # wall-l-w2-2
cell,0.0,0.0,31,31,25,27,14,16,0,0) # wall-l-w2-3
cell,0.0,0.0,32,38,27,27,17,19,0,0) # wall-I-n3-1
cell,0.0,0.0,32,38,12,12,17,19,0,0) # wall-I-s3-1
cell,0.0,0.0,31,31,12,27,17,19,0,0) # wall-l-w3-1
cell,0.0,0.0,39,39,12,27,17,19,0,0) # wall-l-e3-1
cell,0.0,0.0,32,38,27,27,17,19,0,0) # wall-I-n3-1
cell,0.0,0.0,32,38,12,12,17,19,0,0) # wall-l-s3-1
cell,0.0,0.0,31,31,12,27,17,19,0,0) # wall-I-w3-1
cell,0.0,0.0,39,39,12,27,17,19,0,0) # wall-l-e3-1
cell,0.0,0.0,32,38,27,27,20,20,0,0) # wall-I-n4-1
cell,0.0,0.0,34,36,27,27,21,21,0,0) # wall-I-n4-2
cell,0.0,0.0,35,35,27,27,22,22,0,0) # wall-I-n4-3
cell,0.0,0.0,32,38,12,12,20,20,0,0) # wall-l-s4-1
cell,0.0,0.0,34,36,12,12,21,21,0,0) # wall--s4-2
cell,0.0,0.0,35,35,12,12,22,22,0,0) # wall-l-s4-3

# master bed room wall

bdyc (1,por,set, cell,0.0,0.0,13,19,27,27,12,13,0,0) # wall-mb-n1-1

bdyc (2,por,set, cell,0.0,0.0,13,19,12,12,12,13,0,0) # wall-mb-s1-1

bdyc (3,por,set, cell,0.0,0.0,20,20,12,27,12,13,0,0) # wall-mb-e1-1

bdyc (4,por,set, cell,0.0,0.0,12,12,12,27,12,13,0,0) # wall-mb-w1-1

bdyc (5,por,set, cell,0.0,0.0,16,16,21,26,12,16,0,0) # wall-mb-c1-1

bdyc (6,por,set, cell,0.0,0.0,13,16,20,20,12,16,0,0) # wall-mb-c1-2

bdyc (7,por,set, cell,0.0,0.0,13,13,27,27,14,16,0,0) # wall-mb-n2-1

bdyc (8,por,set, cell,0.0,0.0,15,18,27,27,14,16,0,0) # wall-mb-n2-2

bdyc (9,por,set, cell,0.0,0.0,19,19,27,27,14,16,0,0) # wall-mb-n2-3

bdyc (10,por,set,
bdyc (11,por,set,
bdyc (12,por,set,
bdyc (13;por;set,
bdyc (14,por,set,
bdyc (15,por,set,
bdyc (16,por,set,
bdyc (17,por,set,
bdyc (18,por,set,
bdyc (19,por,set,
bdyc (20,por,set,
bdyc (21,por,set,
bdyc (22,por,set,

cell,0.0,0.0,13,14,12,12,14,16,0,0) # wall-mb-s2-1
cell,0.0,0.0,18,19,12,12,14,16,0,0) # wall-mb-s2-2
cell,0.0,0.0,20,20,12,14,14,16,0,0) # wall-mb-e2-1
cell,0.0,0.0,20,20,18,22,14,16,0,0) # wall-mb-e2-2
cell,0.0,0.0,20,20,25,27,14,16,0,0) # wall-mb-e2-3
cell,0.0,0.0,12,12,12,14,14,16,0,0) # wall-mb-w2-1
cell,0.0,0.0,12,12,18,22,14,16,0,0) # wall-mb-w2-2
cell,0.0,0.0,12,12,25,27,14,16,0,0) # wall-mb-w2-3
cell,0.0,0.0,13,19,27,27,17,19,0,0) # wall-mb-n3-1
cell,0.0,0.0,13,19,12,12,17,19,0,0) # wall-mb-s3-1
cell,0.0,0.0,20,20,12,27,17,19,0,0) # wall-mb-e3-1
cell,0.0,0.0,12,12,12,27,17,19,0,0) # wall-mb-w3-1
cell,0.0,0.0,16,16,21,26,17,19,0,0) # wall-mb-c3-1
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bdyc (23,por,set,
bdyc (24,por,set,
bdyc (25,por,set,
bdyc (26,por,set,
bdyc (27,por,set,
bdyc (28,por,set,
bdyc (29,por,set,

# bed room wall

cell,0.0,0.0,13,15,20,20,17,19,0,0) # wall-mb-c3-2
cell,0.0,0.0,13,19,27,27,20,20,0,0) # wall-mb-n4-1
cell,0.0,0.0,15,17,27,27,21,21,0,0) # wall-mb-n4-2
cell,0.0,0.0,16,16,27,27,22,22,0,0) # wall-mb-n4-3
cell,0.0,0.0,13,19,12,12,20,20,0,0) # wall-mb-s4-1
cell,0.0,0.0,15,17,12,12,21,21,0,0) # wall-mb-s4-2
cell,0.0,0.0,16,16,12,12,22,22,0,0) # wall-mb-s4-3

bdyc (1,por,set, cell,0.0,0.0,17,34,36,36,12,13,0,0) # wall-b-n1-1

bdyc (2,por,set, cell,0.0,0.0,17,22,28,28,12,13,0,0) # wall-b-s1-1

bdyc (3,por,set, cell,0.0,0.0,29,34,28,28,12,13,0,0) # wall-b-s1-2

bdyc (4,por,set, cell,0.0,0.0,35,35,28,36,12,13,0,0) # wall-b-e1-1

bdyc (5,por,set, cell,0.0,0.0,16,16,28,36,12,13,0,0) # wall-b-w1-1

bdyc (6,por,set, cell,0.0,0.0,23,23,28,35,12,16,0,0) # wall-b-c1-1

bdyc (7,por,set, cell,0.0,0.0,28,28,28,35,12,16,0,0) # wall-b-c1-2

bdyc (8,por,set, cell,0.0,0.0,24,27,31,31,12,16,0,0) # wall-b-c1-3

bdyc (9,por,set, cell,0.0,0.0,17,18,36,36,14,16,0,0) # wall-b-n2-1

bdyc (10,por,set,
bdyc (11,por,set,
bdyc (12,por,set,
bdyc (13,por,set,
bdyc (16,por,set,
bdyc (17,por,set,
bdyc (18,por,set,
bdyc (19,por,set,
bdyc (20,por,set,
bdyc (21,por,set,
bdyc (22,por,set,
bdyc (23,por,set,
bdyc (24;por;set,
bdyc (25,por,set,
bdyc (26,por,set,
bdyc (27,por,set,
bdyc (28,por,set,
bdyc (29,por,set,
bdyc (30,por,set,
bdyc (31,por,set,
bdyc (32,por,set,
bdyc (33,por,set,

cell,0.0,0.0,21,24,36,36,14,16,0,0) # wall-b-n2-2
cell,0.0,0.0,27,30,36,36,14,16,0,0) # wall-b-n2-3
cell,0.0,0.0,33,34,36,36,14,16,0,0) # wall-b-n2-4
cell,0.0,0.0,17,20,28,28,14,16,0,0) # wall-b-s2-1
cell,0.0,0.0,31,34,28,28,14,16,0,0) # wall-b-s2-4
cell,0.0,0.0,35,35,28,30,14,16,0,0) # wall-b-e2-1
cell,0.0,0.0,35,35,34,36,14,16,0,0) # wall-b-e2-2
cell,0.0,0.0,16,16,28,30,14,16,0,0) # wall-b-w2-1
cell,0.0,0.0,16,16,34,36,14,16,0,0) # wall-b-w2-2
cell,0.0,0.0,17,34,36,36,17,19,0,0) # wall-b-n3-1
cell,0.0,0.0,17,22,28,28,17,19,0,0) # wall-b-s3-1
cell,0.0,0.0,29,34,28,28,17,19,0,0) # wall-b-s3-2
cell,0.0,0.0,35,35,28,36,17,19,0,0) # wall-b-e3-1
cell,0.0,0.0,16,16,28,36,17,19,0,0) # wall-b-w3-1
cell,0.0,0.0,23,23,28,35,17,19,0,0) # wall-b-c3-1
cell,0.0,0.0,28,28,28,35,17,19,0,0) # wall-b-c3-2
cell,0.0,0.0,24,27,31,31,17,19,0,0) # wall-b-c3-3
cell,0.0,0.0,35,35,29,35,20,20,0,0) # wall-b-e4-1
cell,0.0,0.0,35,35,31,33,21,21,0,0) # wall-b-e4-2
cell,0.0,0.0,35,35,32,32,22,22,0,0) # wall-b-e4-3
cell,0.0,0.0,16,16,29,35,20,20,0,0) # wall-b-w4-1
cell,0.0,0.0,16,16,31,33,21,21,0,0) # wall-b-w4-2
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bdyc (34,por,set, cell,0.0,0.0,16,16,32,32,22,22,0,0) # wall-b-w4-3
# wall terrace

bdyc (1,por,set, cell,0.0,0.0,21,30,12,12,11,12,0,0) # wall-t-s1-1
#ceiling

bdyc (1,por,set, cell,0.0,0.0,32,38,13,26,19,19,0,0) # ceil-I-1

bdyc (2,por,set, cell,0.0,0.0,13,19,13,26,19,19,0,0) # ceil-mb-1
bdyc (3,por,set, cell,0.0,0.0,17,34,29,35,19,19,0,0) # ceil-b-1

bdyc (4,por,set, cell,0.0,0.0,24,27,28,28,19,19,0,0) # ceil-b-2

# master bed room roof

bdyc (1,por,set, cell,0.0,0.0,20,20,11,28,20,20,0,0) # roof-mb-e1-1
bdyc (2,por,set, cell,0.0,0.0,18,19,11,28,21,21,0,0) # roof-mb-e1-2
bdyc (3,por,set, cell,0.0,0.0,17,17,11,28,22,22,0,0) # roof-mb-e1-3
bdyc (4,por,set, cell,0.0,0.0,16,16,11,28,23,23,0,0) # roof-mb-e1-4
bdyc (5,por,set, cell,0.0,0.0,12,12,11,28,20,20,0,0) # roof-mb-w1-1
bdyc (6,por,set, cell,0.0,0.0,13,14,11,28,21,21,0,0) # roof-mb-w1-2
bdyc (7,por,set, cell,0.0,0.0,15,15,11,28,22,22,0,0) # roof-mb-w1-3
bdyc (8,por,set, cell,0.0,0.0,23,23,9,28,18,18,0,0) # roof-mb-e2-1
bdyc (9,por,set, cell,0.0,0.0,21,22,10,28,19,19,0,0) # roof-mb-e2-2
bdyc (10,por,set, cell,0.0,0.0,9,9,9,30,18,18,0,0) # roof-mb-w2-1
bdyc (11,por,set, cell,0.0,0.0,10,11,10,29,19,19,0,0) # roof-mb-w2-2
bdyc (12,por,set, cell,0.0,0.0,10,15,30,30,18,18,0,0) # roof-mb-n2-1
bdyc (13,por,set, cell,0.0,0.0,12,15,28,29,19,19,0,0) # roof-mb-n2-2
bdyc (14,por,set, cell,0.0,0.0,10,22,9,9,18,18,0,0) # roof-mb-s2-1
bdyc (15,por,set, cell,0.0,0.0,12,20,10,11,19,19,0,0) # roof-mb-s2-2
#living roof

bdyc (1,por,set, cell,0.0,0.0,39,39,11,28,20,20,0,0) # roof-I-e1-1
bdyc (2,por,set, cell,0.0,0.0,37,38,11,28,21,21,0,0) # roof-l-e1-2
bdyc (3,por,set, cell,0.0,0.0,36,36,11,28,22,22,0,0) # roof-l-e1-3
bdyc (4,por,set, cell,0.0,0.0,35,35,11,28,23,23,0,0) # roof-l-e1-4
bdyc (5,por,set, cell,0.0,0.0,31,31,11,28,20,20,0,0) # roof-l-w1-1
bdyc (6,por,set, cell,0.0,0.0,32,33,11,28,21,21,0,0) # roof-l-w1-2
bdyc (7,por,set, cell,0.0,0.0,34,34,11,28,22,22,0,0) # roof-I-w1-3
bdyc (8,por,set, cell,0.0,0.0,42,42,9,30,18,18,0,0) # roof-l-e2-1
bdyc (9,por,set, cell,0.0,0.0,40,41,10,29,19,19,0,0) # roof-I-e2-2
bdyc (10,por,set, cell,0.0,0.0,28,28,9,28,18,18,0,0) # roof-I-w2-1
bdyc (11,por,set, cell,0.0,0.0,29,30,10,28,19,19,0,0) # roof-l-w2-2
bdyc (12,por,set, cell,0.0,0.0,36,41,30,30,18,18,0,0) # roof-I-n2-1
bdyc (13,por,set, cell,0.0,0.0,36,39,28,29,19,19,0,0) # roof-I-n2-2
bdyc (14,por,set, cell,0.0,0.0,29,41,9,9,18,18,0,0) # roof-l-s2-1
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bdyc (15,por,set, cell,0.0,0.0,31,39,10,11,19,19,0,0) # roof-I-s2-2
# bed room roof

bdyc (1,por,set, cell,0.0,0.0,15,36,36,36,20,20,0,0) # roof-b-n1-1
bdyc (2,por,set, cell,0.0,0.0,15,36,34,35,21,21,0,0) # roof-b-n1-2
bdyc (3,por,set, cell,0.0,0.0,15,36,33,33,22,22,0,0) # roof-b-n1-3
bdyc (4,por,set, cell,0.0,0.0,15,36,32,32,23,23,0,0) # roof-b-n1-4
bdyc (5,por,set, cell,0.0,0.0,15,36,28,28,20,20,0,0) # roof-b-s1-1
bdyc (6,por,set, cell,0.0,0.0,15,36,29,30,21,21,0,0) # roof-b-s1-2
bdyc (7,por,set, cell,0.0,0.0,15,36,31,31,22,22,0,0) # roof-b-s1-3
bdyc (8,por,set, cell,0.0,0.0,13,38,39,39,18,18,0,0) # roof-b-n2-1
bdyc (9,por,set, cell,0.0,0.0,14,37,37,38,19,19,0,0) # roof-b-n2-2
bdyc (10,por,set, cell,0.0,0.0,21,30,25,25,18,18,0,0) # roof-b-s2-1
bdyc (11,por,set, cell,0.0,0.0,21,30,26,27,19,19,0,0) # roof-b-s2-2
bdyc (12,por,set, cell,0.0,0.0,38,38,28,38,18,18,0,0) # roof-b-e2-1
bdyc (13,por,set, cell,0.0,0.0,36,37,28,36,19,19,0,0) # roof-b-e2-2
bdyc (14,por,set, cell,0.0,0.0,13,13,28,38,18,18,0,0) # roof-b-w2-1
bdyc (15,por,set, cell,0.0,0.0,14,15,28,36,19,19,0,0) # roof-b-w2-2

rho=1.0

gravz = -9.81

# BOUNDARY CONDITIONS

bdyc(10,p, inflow,south,1.35, 1.0,1,nx,1,1,1,nz,1,nstep)
bdyc(10,u, inflow,south,0.0, 0.0,1,nx,1,1,1,nz,1,nstep)
bdyc(10,v, inflow,south,1.35, 1.35,1,nx,1,1,1,nz,1,nstep)
bdyc(10,ke,inflow,south,1.35, 0.00000025,1,nx,1,1,1,nz,1,nstep)

bdyc(10,ep,inflow,south,1.35, 0.000000000015,1,nx,1,1,1,nz,1,nstep)

#bdyc(10,h ,inflow,south,1.35, 32000,1,nx,1,1,1,nz,1,nstep)

bdyc(30,p, outflow,north,0.0,0.0,1,nx,ny,ny,1,nz,1,nstep)
bdyc(30,u, outflow,north,0.0,0.0,1,nx,ny,ny,1,nz,1,nstep)
bdyc(30,v, outflow,north,0.0,0.0,1,nx,ny,ny,1,nz,1,nstep)
bdyc(30,w, outflow,north,0.0,0.0,1,nx,ny,ny,1,nz,1,nstep)
bdyc(30,ke,outflow,north,0.0,0.0,1,nx,ny,ny,1,nz,1,nstep)
bdyc(30,ep,outflow,north,0.0,0.0,1,nx,ny,ny,1,nz,1,nstep)
#bdyc(30,h ,outflow,north,0.0,0.0,1,nx,ny,ny,1,nz,1,nstep)

igradp=3 # High order pressure gradient boundary condition helps alot

# Thats all

223



AONUUINYUINNS )
ANRINTUNAINENRE



225

-1 y'ag'aﬂ'ﬂNLgQﬂNQﬂﬂﬂ’liwﬂaﬂﬂdquﬁ 1
I K11 1
Il'nl'- \ y
i j M ( 1A TP i
| £ w8 e LA | | \

oo oot oo ponssoam o

x'llnnl-.l.p vli.ru
- ul_;{ﬂw};

v g o 4
Fuana : ausiaNigw QOW wihoATs \’ Funy : awiauigw 90 esndudumiionns

m3snaasen 1/1-1

BE8 i0 DR RO pbY 040 008 g
r 200 10 300 B0 @i B0 b

| ETETT o P

981000 080 900 (.66 000 000
mago 000 0s%poo aco ose |

S @Lw

.J.u-aa- £

W S
‘ —
& o o o v P} 2 o o o v P}
FUAW  AUNANINIYY 45 93ANUAIUKUIDIANT FUUU : aUWANINIYY 45 93ANUAIUKUIDIANT

Msnaaesh 1/1-3



226

F — —
G0 000 DER 300 oo 00 B

Jroo o om oo0om saom
3 pow B0

a B ap
LT R T T

Iil:_llf. H‘N{I‘.llf.ll-ﬂmlum
a3 :f_iiw{t\uﬁ_r" om0 ojip
41 nnnﬁh{n.nh u S LA

v - ” 9
Fuana : ausiauiigy 90 peMAUAINYIND1A15 sﬂ Fuu : auslauigu 90 esmiudunTheIns

msnAanii 1/2-1

EITRTALTETEYTY |
D6 .06 080 000 B0 0@ B
o DU 1)

umaunmunimm
£ e i g e
208 B pe pis
-u 35 onAh 0D o pakep

BB B 18 FH 13 6500 918 088 0 anw!mlwl
u-mmuu-”urmm-n
¥ 10a T 00 008 0% 10 0% 0 |
Ve s gps a0

085 000 500 e Boo
% o35 0ol Boofoo oo

CRLETEEY EET

v - {
Fuane : auieutigy 90 esmnudiudasens Fuuu - awaushiyy 90 sarniududieerns

W mInaasen 1/2-2 o

" ,Ej.rnu L ”5?'@

Maw—
- -"J Lane

' bz [T : pee .10 0.1
g

ph 00%,0 08 @lDs g i DAL TS 15 g s

St i&
ey '&ﬂ""ﬁ

!

B OOV BRa o0 10 B DRT 0 018 adh DB g

19 gan 00w 0.0 o 5 020 030 920 020w -
T TR BV 4 03k 036 920 by
; {8 e )

v v
Fuana : ausiaiig 45 ssmsuauniiiernts Fuvu : awianigy 45 esmduduniielns

msnaaeen 1/2-3



227

ot $tbon _pwo e b

AR D0 08 P 0 DD

Ilnln”pu'n L] ] fa
'. | '. 1 | M g B B PR RO 000 B 0m
f"" e

-~ = | h
Iﬁlmlﬂﬁﬂ}h T
oy, BT T 8 18
TEm e mhlll

e g“zb%,u. &

Mn.a.plﬁ‘i‘-u e |.¢ :c- mﬁﬂ{; anin, u@'uﬂu

mmu.

l? Bt “Jﬁ'_ é;;

2 o o o ¥ ) 3 o o o v )
FURAW  AUNANINIYY 90 DIMNUAUKNUIDIAT FUUU T aNNANINIYY 90 DIFMNUA UK UIDIAT

MInAaedd 1/2-4

o B0 0B i D0

e ; . ; iy 8 0o BB BO00E 0 00

e :_ A —‘:"'F_F:———‘-«-».-v%" ) 0 (00 B8RO0 300 500 08
ﬁmm‘ﬁ 1?;‘—;5?‘ ~
e g s w@w-% 2,
a0 ed mrhu‘xln‘“mm auw {:} %

Mh nn i Mg O P
‘ B e rHrn_n_,u. n}l B g:u}w a uq§| |pafa nnm uq.p

L s R o (i g ¥
- ﬁm [T e AR T'ﬂ"i\ms\?m\gjn&u,i;:’m/—___
m*-nunrdp-ﬁ-.ut.a;-g_um‘pmlnuuuwmr‘wn Lo

= oM

£
Fuana : ausiauings 90 ssmiududnserns Fuvu : auianiiygy 90 esmiuA U eINs

mﬂmamﬁ 1/2-5

wu »«J
I »5:::: b B : POD A00 B 060 0
'r T T S Ba bos "' F: oy SATEERETETERE
“' _‘," nis i 1 £ ; 000 00 500 Bo0 W soe 08
f‘:-

.'.-I |pl"4 ;:;u Bt I§: |:Il| .‘\A J.'l
*!‘“ lm- RETT) -~ o
CER u&ﬁ rlh l--rin J:@.“qglgrﬂruﬁ_j'{l i Irpa b gd g ?,fl' Irnll:l
Hlﬂmuﬂmlﬂlgnaluqunlr.ﬂ;l:lar:i | I 00N #0886 008 0 K2 0

*‘ ﬁn:uﬁaﬂunum;. JEETE LT

t.n:ql* IIP X LE

;qmimthtiu@ni!|linl31—ﬂl$ﬁ|ti Ibmnulul‘lm
"ﬂﬂﬁ“w’,ﬂ.‘n|’ﬂlﬂl:’ AWM o el BEF
S S

Fuana : ausiaiig 45 ssmsuauniiiernts Fuvu : awianigy 45 esmduduniielns

Msnaaedn 1/2-6



228

00 POV 0 pa g 9 m
Iul 000 08 BI0ADE 0 B0

n[&.u. [T F R

I ;f:n lwuhsn- i

s

NPT S—

v - 4
Fudna : awanvigy 90 assivdmieIms Funw ; aianigy 90 esrnduduniens

nsnaaesn 1/2-7

i lmunnm;mumn.
Charr R R AT
P .04 0.0 00 080 00w 080
e [0 ]
b o n-n&uﬁﬂ-n.lmﬁ
-‘Hﬂ_'k AP T T
.ufw}ﬂp ::r 210 Byb

RATTAL FFIDWPHI.IIP aiNeg

T i ol
e | e R R T Y PR ”
ma-b‘m #‘Ilﬂ-mm\ 1 i 1 5 T ’
g~ g e - IR E R R RN T
pﬂ#"*lhw—! b-\l}tjﬁm ke . e
i AT DB 318 o8 0vs 0 038 0 B L
— S 1 WA 0 1 0 T 0.3 D [~

|'
&

. o o o ¥ 2 ] o Y g
AN ﬁilWﬂll'WnlqlllQO IANUATULINDINT FUUU T auNaNINIYY 90 §IFMNUATUUNDIAT

\y MINAADIN 1/2-8 o
[ ¥ P .l,b:ﬂ'n- 008 60 00 R0
‘l g 1 : / DO BiSS SO0 DURD B BBE 8BS I

...- LiE ll‘l!l.ll-v

o ‘IIWI:M L8 LY T lnme_IFWj(ﬁ =
a3 ,% ?‘ ow P_Jia_ al
k:uul;j{h ﬁl o rﬁ;‘:ﬂ:{fﬂ'ﬁﬁ’x‘_ﬂ'ﬂ =
a ; nl%n‘[%l Jp%&kaunpiﬁi“

v v
Fuana : ausiaiig 45 ssmsuauniiiernts Fuvu : awianigy 45 esmduduniielns

mM3Inaaosil 1/2-9



058 gpe 900 DX PN O B0
o g D00 B0 g pp 8 B8 B
018 Do) D) 008 g pp D DD

I8 902 00 o sw JO8 008
o0 i 000 B f A B D30 P00 000 808 g g 088 000
O 500 g ool 000 Pl B0 ool 00 om0 B o
B0 .00 M PO 000 006 JOOEER 3000 000 o0
0006 pon o0 B0 0268 pog 0.0 020 w308 01w

OOAEE B pE DAY ESD AD0 DAY DO OB § b hﬁumiﬁ 000 Db BED

0.0 P PR 000 000 000 000 RO 008 D00 PR §m0 BO0 DA D00 R
0 i per D00 0S A0 Dl D0 0.0 09 g pg . pp IO 010 B OO 00 0 1R
0 258 DR 000 00 00 00 D00 B0ROR Qop D000 Q08 008 pad 0N

0 0P D D000 DD D pad P90 QB pg) 000 000 0.0 068 008 R

v
Fuana : ausiauigy 90 osmnuA LTINS

) nunu:nn»umnpun

229

Ihli\e'lln:-&r nl.-fllfnlus pyp bRraoads
h hannrlwnuull‘n\u,} .
|

.E:‘ixl}&phﬂﬂn“ﬂlll

E
Funu : awianigy 90 esmiuduniiens

AMINAABITH 1/2-10

BB foog G006 oa D LTGRO o

Broamn D508 R 68 R0
B g i a0 o GO0 D

000 0GB oo o 40 008

0 0pe D0 pon Bsa BA0 000000 000 8 Mpgy b B

00 900 pupa lipe 0 00 GlD 000 MO 00 g0 ro0 B0 oo
00 FBS B i) D 0 ) i LR 00 0
0000 900 L00 030 000 000 300 009 00 wimw-";
podid 000 oo 00 06 BOS B0 000 Bidiem B0l g g 08 o0 moo b
|| B ppd A0 RS (g g DO (g 888 F00 r.lm-lﬂ (T T L

90 .00 900 00 S0 B0 (.00 DM D9 g g g IO 000 G G 00 1
i pn g oot G080 G0k AGHa 00 DDRADD B B00 G0N S0P G G0
O B 00 B 0B ) 00 oo PO 00 g g 00 000 9 00 e le B

4
Fuans : auiauiimgu 90 eemiuaudneeIns

iln;lm P o F g oo oo
B0 O a0 joge00 0oe
008 0e 000 DM e D0 0DR

058 B0 000 0 008 00 B00
0B 000 B B O LS D IDBI0 D00 S g8 B00 O.0F
W00 ool poo ol R00 owllE o ol B o oo ‘
X A0 00 (e00e o0 o EE BRI 000 g0

00 00 g G 000 .00 008 g BO0 800 008 200 00
0080 D30 00 000300 008 060 006 08 pie 080§ 000 one Do 06

08 upg B 0B 00 .00 D00 §0p B0 (B0 000 B oo 000 B [ DAD

00 g D RS0 D0 Dal D omBOY gy pope A 0000 DN B DU B0
iV (00 000 D R RE0 D P BO0 D00 D DN D0 D OB o0 BED

00 000 DU 008 000 0D BR0 gy 000 090 ppn .00 00 DD 0 0g 000 0.6

Fuana : ausiauigy 45 esmiuduniieIns

:-m 003 D3 00600

mnm omom I?l"‘

I:m

058 00

nu!%i;raﬁrlt 0 D8 B
ﬂ#.lil}llu 0 s
vn-!'n 10 04D ot npa 0

:' unm.n!ml B0S D08 BIS fiad B0E o

rn"'Mi0Hum|nn|!ﬂllﬂmrhk:06nnﬂw L]

00 D0 I
om 008

odpes W -
“’@_,_,fx
BOE,

s pas B00 000000 800

0 R 0.0 010 ) 08 DURY R B9 084 0800 poo [ B0

!Mumnl’nm o0 paa I

9
Fuvu : ausianiagm 90 esmAuduieeIns

MINARBIH 1/2-11

ulnnmumu wa

nll.,:’nu o " [
g Boeri e g
ulpmﬂpﬁgnunn Hﬁhﬂp

e p |n0/,1i:| D15 B84 gees 4 —
08 g1 lnur:u;?,alsp“ 1kl.j,

R W e W R

n.‘/::ﬂlg,rﬁul

150 G;h_“"--. 4

g

4
FUHUU : auwmw‘imu 45 i’)ﬂﬁ1ﬂﬂﬁl1uﬁﬁ}1®1ﬂﬁ

MINARDAT 1/2-12



O iy

230

v - -
FUA : auiauig Qomﬁuﬁmwmmm Funw ; aianigy 90 esrnduduniens

ﬁﬂ\ﬁn 1/2-13

e F M‘
| i::::@%%é: ..::@ﬁ%,ﬂ*

$NEET e (|

Lv\-.- r -

T AT

__.‘!-nwtﬂﬁun OO B0
T B S o CELLTIE

J AL nhu.’lln'
f, mm- bt pis o
3 009005 098 0.1 b u ;:-:
'Tfm'""".- mp(mmun'm It

m h‘snaunhn uun

A £88.0.00 5 g g B0

e i*?"_ AN

v 4
Fuana : ausiauigy 45 esmnuduniieIns Fuvu : awianrigw 45 ssnduduniienns

msnaaseh 1/2-15



Tnthen

L e o .

231

= —
AE AR EE AN g Q0N

Jo=om e vmemamven
B a0

TRy

4
Funu : awianigy 90 esmiuduniiens

MINAADIT 1/2-16

iy 0 000 00 600 000 B0

I comaomrm
o7

v - L
Fuans : auau RN 90 eemnuaudneeIns

ﬂm'uu aumﬂmmw 90 6\1ﬁ1ﬂ1Jﬂ'lL!‘llNﬂ'lﬂ'li

= t
<4 MsNAaeIn 1/2-17 o

e

Fugna anﬁﬂmﬁmu 45 oarniudnnihos

Fuuy : audanigu 45 osndudundionns

msnaaneh 1/2-18



[} ] i
-2 ’]T’I’]Nﬂﬂ')"ls\lL?Q@N"iqﬂﬂqﬁwﬂ@’ﬂ\?ﬂ')uﬁ 2

u

b5 ab e
X L)
. u"u“\:?—niﬁ'_u. :
5 015 014 u oo 0.05
15 014 ﬂti‘ 0 0.00 poo
St “‘r-l 0[ non 0.00

050 040035

' 050 0450,

03 gEils oo pes

£ of

232

TR LR
omsd mmm it S04 08 pod abe B | AN
s pod e upr e 0 o pm

o P mm w0 0 We A y
L

T I-n'--- TR

o i ol 0N

t

FUAN : ANRANINNH 90 B9ANTUAIUATNENAN9(009A7)  TUAT : ANNANTINIHN 90 BIANTUFIUNAIBIANI(1800471)

ANINAABIN 2/1-1

079 pyo 7o 090 080 g4
0H0 045 065 0E0.-TRS 0TS

P omoEes e 0657
= 5

AINARBIN 2/1-4

v v
FUA : AUWNANWINKN 45 AANTLANLNTINRIANT(458970) F1AN ANNANINYN 45 ANANTLATUNARIRIANT(22589A)

AINARBIN 2/1-2

. -!;-E]:: |'r/'-§'.;. 1 s |;I ;HJ- L
-.Il'l' it!ll.i--'.‘ _'_I.I'I! L1 L1y -II

AINARBIN 2/1-5

30 L

o 1AL J.(L( Lot T TR 1

I, -
12 U0 Eas e £y

PRI TN T

FUAN : ANAANININN 90 @9ANTLAIUENNBTIANT(908960)  FUAN | ANNANITINYN 90 BATLFTWEea1A9(2708961)

ANINAARIN 2/1-3

k7

ANINAARIN 2/1-6

dayanuITIaN Fua1e AINN1IMAaedeun 2 4afl 1 nIesestiend 1-6



233

ﬂ |r
0 000 000 MMOS 0490 005 E‘n 0on g.00

\ f
0g0 000 00§ 0.05 nggluu 000 pop OF0
oo g0o 04 005 005 oj y
|

oo 000 ooo Qop 005 005 O M

h HVMQJ 005 ﬂMl__’J

T ons pos005 o

FUL : AURANIIYN 90 AIANALANWAENBIANT(0BAN)  FLI: ANWANINYN 90 AIAALAUNAIBIAT(18089AN)

NNINARRITN 2/1-1 ANINAARIN 2/1-4

Wit Cod s a1

02 FERM ]

5 — w 3 3, e
FULW: ANRANYINYN 45 BIANTUATUNENEIAN(4589A) TULIW: ANTANITINHN 45 B9ATLATUNAIRIANI(2258477)

ANINARRITN 2/1-2 ANINAARIN 2/1-5

W Tl T

5 - ¥
) _JEt i zre e | duig LoD

T 01

4 L E \ i ot 4 .
oo oo D00 o B :

A D10 040 0.05 ‘
0 BoM 000 non 0 |
e | "
5 005 O I}{ (L] uno oo 0 )}I -
/ I ’ .

|
5 uw,< 0o D00 gop o0&

"|'|'| A LT R AT
(] e

FULW: ANAANININN 90 89ATLAIUENE1AN9(9089AN)  FuLL: ANRANINYN 90 @9AnALANLd1981IAN3(2700970)

ANINAARIN 2/1-3 ANINAARIN 2/1-6

£
¥ < o ]

LRYAAITNLIION TULIY AMNNTNARBIAIUT 2 ﬁﬂﬁ 1 nNINAARsEaeN 1-6



234

T

FUAN : ANRANINHH 90 AANTLANWNTINENANT(089AT)  TUANS ANHNANINYH 90 AANTLANUNRIRIANT(18089AN)

AINARRIN 2/1-7

ANINARRIN 2/1-10

S00s Lot LT T ] ] 3 - .

oo F7
b pos-aos-ei—aol gor a0 g 900 #l
A0 a1p paw

e ih Bia B0 4 o o :
w oo sl

)

FUAN : ANRANININN 45 BIFNLAUNEIBIANI(458967) TUAN : ANWANITINNN 45 B9ANLAUNAIB1ANS(2258961)

ANINARRIN 2/1-8

AINAARIN 2/1-11

- - N ..m

prdl nps Y §0f v fin—oreUs o

+fie oOTQDS o0s O0F obw-nps o s
‘1 T __||I $ 000 gog OO0 DY OB ped.

"‘.ﬂu 0 faeMos o0 %0 oo

~p g 0s 00 g -}
100 gy 0S4 BB, g .:.IL;.. 09 I
s ] &M 080 R OO poas g D8s

_‘_,-l a:h. LR “&——-J

FUAN : ANAANININN 90 @9ANTLAIUEN9RIANT(9089A0)  FUATN | ANWANITINYN 90 B3ATLAWTN9a1A9(2708461)
NINARDIN 2/1-9 ANINAARIN 2/1-12
¥

doyaniuFan Fua1 AINN1INARENEIUN 2 9A7 1 N1INAaedtian 7-12



235

ETIE ANWANTYINYN 90 BIANTUATUEIRIAF(029A7) mu‘uu: ANNANITINHN 90 BIANTLFUNAIBIAN(1800977)

ANINARBIN 2/1-7 AINAARIN 2/1-10

0 s uuill".". ard oo I'IIII"z' (] II

5 004 004 @05 005 008 S0 B00 Gf0 85

v
Hu: ANWANYINYN 45 BIANTUATUUENEIAN(4589A) TULIL: ANNANNINHN 45 BIATLATUNAIBIANI(2250470)

ANINARBIN 2/1-8 AINARBIN 2/1-11

F—“:Iu = I‘"l

g o oiE

FULW: ANAANININN 90 89ANTLAIUENE1AN9(9089AY)  FuLL: ANRANIINN 90 @9AnALANLd1981AN3(2700970)

ANINARRIN 2/1-9 ANINARRIN 2/1-12

U

doyand1uFaN TULL AINN1IMARBIAIT 2 1T 1 NINARBNEREN 7-12



236

oo o

Shg U0 pes
1|-¢-.

A% n e T B g -Jh._._ B

S AE AR OXN x\a10-§18

"' Sl DA% -0 DRl ol

T

v v
FUAW : ANRANINIHN 90 BIANNLIAIUUEIBIANT(08IAN)  FUAN : ANWANIVIHN 90 B9ANALANLNAIR1ANT(1808A7)

@ o 1
100
8 pis

AINAABIN 2/1-13 ANINARBIN 2/1-16

v v
FUAN : ANRANINNN 45 B9ANNLAIUUEIBIANI(458977) TUAN : ANWANITINN 45 9ANTLAUNAIBIAN9(22589A1)

ANINARBIN 2/1-14 ANINARBIN 2/1-17

0k pM oM o l'-"-‘-' pien -I.
15418 hig e g qge -
T & | ; -
T LS T | T ] 3
\ 1
i -
:h.’ BBl vl 4 408 n oo Chos D
B0 s 08 HTEN p il aas 008 l

196 DFS T8 050 g3d-om ©

'r DEs DE) opd DA ' 0

-

FuaNe - aNANIYINYN 90 aeAiLATud19R1AN3(9089AN)  Fuana : @uﬁmmﬁmu 90 a4ANAUAIUEN98NIANT(27089AN)

ANINARRIN 2/1-15 ANINARRIN 2/1-18

¥

fayannuiian FUA1e ARSI 2 4T 1 NsnAaastiani 13-18



237

u 010 005 4 pop U5 O
|n/u'm' ~010 ojnfl oog 000

P'ﬂ o1 u|u nhﬁ 0.00 0.5

FULU : ANAANINYHN 90 BIAINLAIUUATEIRIANT(089AN) o]Juﬁ_m: ANHNANINNH 90 AIANTLANUNRIBNAT(18089AN)

AINAABIN 2/1-13 ANINARBIN 2/1-16

v
Fu: ANWANYINYN 45 BIANNTUATUUENEIAN(4589A) TULIW: ANRANINIHH 45 B9ATLATUNAIBIANI(2250470)

ANINARBIN 2/1-14 ANINARBIN 2/1-17

B3 - 1w

o A Iy

Fu: ANNANTTINYN 90 B3ANTLAUE981A9(9089AN) ET ANWANTYINYN 90 a3 uFudeanA9(270861)

ANINAABIN 2/1-15 ANINAABIN 2/1-18

v H 1 1
dayanuIFIaN FULL AINNNINARBIAIUTN 2 TAT 1 NINAREdERET 13-18



238

(3

BYAANNITIAN NMINANDIRIUN 2/2-1 19BIINMTNARBIN 2/1-7

| t ol O ok |
L] \ L |
|
|
T |
TUAN | AUNANVIYN 0 BIAIALIAIUUNIBATS TULY : ANNANYIH 0 BIANUAUNAIRIANS
(0R9AN)N1SNARDIN 2/2-2 (0R9AN)NISNARDIN 2/2-2

) o0 nos dbd
- 014 _oae—oas o0 Moo ooo oo
- : W

020175

[T B ECRCE [ RT P

T

TUAN : AUNANVINYN 0 BIAINLAIUUNIRIATS UL : AUNANYINYN 0 BIANLAUNAIANATS
(0R9A1) NISNARDBIN 2/2-3 (0R9A)NITNARDIN 2/2-3

i’agamwt?qau NITNARBIFIUN 2/2-4 BINAIANNNITNARBIN 2/2-3

US0 038 0. 045 oTr-040_oro g10 046

065 0.50° 040 UZ% §20 \045 09% 03% 010 C-I.ﬂI 00% 005 v

nes nss g4k io\oed 0l 015 014 018y g s 00 018
. ’ 'L_.Q

T

TURN : ANWANIYIIHN 0 BIANNUAULNAIAS TULY : ANWANYIIYN 0 BIAINUATUTINRIAT(0DIAN)

(089FN) NSNARDIR 2/2-5 NSNAARIR 2/2-5

4aYAANNEIAN TUAE AINNTNAARIEIUN 2 4aT 2 MInAaastaai 1-5



239

rruuu o ool 000 JE

0.00 000 000 000

IDGR o

000 g0 0.0

000 000

y 000 000
oy 000 q

9 og0 ous 005 008 003 oos Meo un-.,_nnH

0.85 040 -0 -ﬂ‘ﬂ. 'ﬂ15 um T ﬂ‘ﬂ 010 n‘l}

'-\'rcS UDJ 005 UU’) DG‘S ﬂﬂ‘r UU 0os J.Il"
an 00s o

Lt \
o nonic: 005065 010 010 010°005

ooo s U'I,U’\JIU

DES 0s5 De0, 030 020 0 045 010 nln ALY Il..éi" .M:fﬁ
| .

25 nesl 045 030 0y 0ds OiT B s
F b 3 '

TUNW | ANWANIYINYN 0 BIANUAUWUNBIATS TUVU : ANNANIYINYN 0 BIANLAUNRIAIATS
(0R9AN)NISNARBIN 2/2-6 (0R9AN)NISNARDIN 2/2-6

i A LR T

ﬁu\ [N k af
b oo 200 o oo sos oos s foes pae .'luulh

oo B e ui-m].:ul: sl
oo o Spe-TE Be0 pw W L i g
y oos oo i p e B pae-add bl lee o oas

= | k -
R B sl p pel o pEUm s ud e el A

=
#0005 000 000 004 B u's‘u..

Lol nm:mun— InF'-\IIIllI?II:Ii Dl-J mﬂﬂﬂ

ORI EM A R o e 008 0 DI"I"‘I o l"ﬂ.—i

AT PETRE W '-.u-t.“
i) bl 08 b nin_nilufr'l-“ ] ¢|1 d,«la ' ﬁ “g ﬁ -ﬂ

TUAN | AUNANIVIYN 0 BIAINLATUUNIRIATS TULY : AUNANYINH 0 BIANLAUNAIRIANS
(0R9A1) NSNARDIN 2/2-7 (0R9AN)NISNARDIN 2/2-7

[ 0.00 of

nos 0.00

L B0 no% 005005 v’\l.DE 005

T e L
03-905‘_ 005 005 005 ops 07 Iil.ﬁﬁ ODQ\ 0.

UJU \1]5 H\D A0 UII.I UA1H 004 00 Dos oo

085055 040 D30 420 015 015 nin nﬁrvrn ?Nn 0.05 g

2
&

HUAS auwmmmuu 0 AYANNUATUTINBNANT °1iu1.|u auwmmmuu 0 mmnumumamm(oaam)
(024/1) mswmmw 2/2-8 me‘wﬂamw 2/2-8

TaYAANNTIAN TURW AINMTNAaRIFIUT 2 FAT 2 Msnnaastan 6-8



oofoon gy
oo OIII
ol 000 g
— —— —
5 000 005 00 oo Dos 005 005 005 nni!uu 0,00, 178
\
-’0 5-885—05 005 005 noa uih, .00 000 o

|
s
055 0.40 030 |.IN \8

nm Rl UlD UALY UIJ 0uUs Dol

05 005 47|

Y

065 055 04" 030, ol

l'l|§ 015 010 010 'IT."T

\ [
HI.I n&6 045 035 029 }

OT5-015 015 gshs

FUAN : ANWANIYIIHN 0 BIANUAIUUUIRIATS

(089A)NTNARDIT 2/2-11

-'-'-_,_. i
A0 a0 il.‘lJ Ulbn.u: |-"|-' Bl A1) Ji'“? 1

oM Fs M Ui‘_\- O a8 08 |'||I1 Fl'l‘ﬂ—ldl'ﬂ-,'ﬁ 0 [g-1d

H« Us 2 0\ A g S8 85 BIS g e
i Y |

T

TUAN | AUNANVITNN 0 BIAINLATUUNIRIATS

(029AN) NITNARDIT 2/2-12

.'/. 1'
. 3 A
Lo
FAT m!l N
'\
[T 04 BBE W

”_, ) .u
| aoo oo 1}
i "t

n"u L] ERENT mu'nlqg coo Mm n'rs 1]

LTl L :-'n;nsn:q u!.r._l
)
s e r:r:u"rll.-um;. o anfmq:u‘ ® soed

a50 B n:rsl.l||:-4.|:-!-ﬂ'-fllﬂli :mﬂl‘l :P‘In

3‘. BAR G d3e ui;-: s 0 0is “1

T

TUAN | AUNANVIYN 0 BIAATLAIUTINRIANS
(0R9A1) NISNARDIN 2/2-13

240

on 000 oo 000 000 00
o pog 00 ang g
I 000 _aI-

M 5
UL-J o0 0.00 o g5 ULJ 085 005 oo 0.004 0%

- 000 s our a0 000 o100 Uas 0o 000 o6

\
5 000 0n0§10 o5 010 020 00 D16 uwlion “ B
. 2 A}

10 0.0 ono'ns 0.05 o55 005 005 gu; 000 000 000 g

a6 -5 030930 030038 er g .1'u_

T

FULY : ANWANYIIYN 0 BIAINUATUNRIANATS

(029AN)NTNARDIT 2/2-11

R

a ap iﬁﬂ \.

] B g
polllpm Jﬁ M,
A oy a0 PR B0 OO 08 0

_;,H- i 1.._-.-. 55 ud

": W o nm T, a8 oo 004
R O

38 o 23k n{ u| nm B0 B

R -:;ns"'

T

TULY : ANNANYINH 0 BIANUAUNAIRIANS

(0R9AN)NTNARDIT, 2/2-12

e

Mg b

Fm oS

TR T AT TR

o TR e |:_||"na9 s pak
e i b Tl |
3 BT IRt B

TULU | ANNANIYIYN 0 BIAINUAUL19BIAT(0RIA)

nMsnAaaR 2/2-13

AaY @FI’J’]NL‘E’J@N ﬁu@'N mnmsmmammuw 2 ‘ﬁﬂ‘lﬂ 2 ﬂ’]i‘lﬂﬂ@’ﬂ\iﬂ’ﬂﬂﬂ 9-13



- ""J'-.;.m B0 B (8 g

M A B B AIEEY 018 o 6T
078 ‘@b g0, 003 lpar TR o aaw Dihle

P em 05 g 0 G 0% 00 gl

T

‘numq auwmmmuu 0 AYAINUATUNUIDIAG
(Omm)mswmmw 2/2-14

1,
B,

o
t,

°num~1 ﬂNWﬂN’WI’]NN O AIANUAUNEIDIANG

"‘_"‘-‘

(0R49AN) mi‘wmam‘w 2/2-15

00 000 S\l
A oA ano
o0 pog O gg0 605

i L 005 000 1ou 005
A 0as 02808 010 "ggs ool g 000

095 005 n—tﬁ

JPF 04t 040 n'ouu‘u-, ol

T

TUAN | AUNANIVIYN 0 BIAATLAIUTINRIANS

054 045 D35 025 n,l'sa

(089FN) NSNAADIR 2/2-16

241

aih DR
ALY

/ . R k
g m : B @ \ Y
wom 4 ’dﬁ '
G0¢ o0 pog 008 BT 080208 000 o a0
:n-c-l:-s :-'5-5-55.1_:-_|: T TR -\-N!Iu.- T
T I:;:- ﬂli:__:_',ﬁ.n-lr'iéﬂ w30 nlllll_ 0 B0 @

: |
M pp MWL TR b s sl oo
. i il

e pap-bmep W A

T

°1iu1.|u auwmmmuu 0 AIANNLATUNAIDIATT

(Omm)miwmmw 2/2-14

I.|
!
e

I

°nu1.|u @NWﬂN’WI’]NN 0 AIANNLATUNRAIBNANT

(Omm)miwmamw 2/2-15

000 n.m

5 000 000
ano ool oc

n 000 000 ooo oo0 |TF'
005 005 nGl 000 005
" a0 oo ool 000 000

"Crn ﬂla ﬂilS 005 IH"‘

TULU | ANNANIYIYN 0 BIAINUAUL19BIAT(0RIA)

nMsNAaaIR 2/2-16

@ < & . ' al =i ' =i
‘ll’ﬂﬂ@ﬂ'ﬂulﬁ’m&l AGURNN AMNNITNARNDIFIUN 2 ‘]!FWI 2 NMSNA[RILUDEN 14-16



1

pam |

¥ ﬂ
apg GE BEE o] apd

BOS gpA B4 DS BER gpa

| o g e W LR am o} sm 0w

| v B by pee b 200 ase )

if\(" M bW M ’“‘J”‘ ™

|
1
s

TURN ﬂNWﬂN’WI’]NN 0 AYANNLAIURUIANANS

(Omm)mswmamw 2/2-17

FURAN : ANWANIYINHN 0 BIANUATUULIRIATS

(089AN) NITNARDIT 2/2-18

242

/AN

GETTET o6 aan ||

oo koo oop W 0

X

. T ]

collopd Ty od ol sl pog

a aogetd Bie pEtomn noo gk
o0 DR D {'-;,'me. R W

oy B8 ::\11I & B0 4|1..-I'ﬁ nm ﬂlﬂ'

£ i pln.

°nu1_|u ﬂNWﬂN’WI’]NN 0 AIANLATUNRAIBNANT

(Omm)mi‘wmm‘w 2/2-17

L

T

& (Y ° o o
AULU © AUNANINIYN 0 RIANNLATUNAIRIANG

(029AN)NTNARDIT 2/2-18

TayaANMEIAN NTNAABIFIUT 2/2-19 Aredeannsnaaai 2/2-3

TURN : ANWANIYIIHN 0 BIANUAULNAIAS

(029AN) NNSNAADBIRA 2/2-20

gfe
[=d
2

on arn

00 ﬂrln

L ) fos, oo ' \

b oolos ool ook nnnxnai

005 005,015 000 odd

i 0.0 noId'ug 010 005 I 000 nos
-~ |

r,.“_‘r;ar, -JE-’: R[] n15 \010 ?ns anf. nps

DlDIﬁ 52007 'u-. Ju'ifr'

L ANNANIINYN 0 BIANNLAIULNIENAN(0BIAN)
NSNARDIN 2/2-20

@ & . ; § i ' i
i@ﬂﬂﬂQﬁNL‘i’JﬂN FURNE ANNITNAFNRIRIUN 2 ‘i.lﬂﬁ 2 NINAaaLEaEN 17-20



243

000 W
iy ¥
opn 000 000 0.00] oof

000 oo gop 005 005 005

040 D30 frad U0 605 g5 ofp oo0 005

050" g4, 0,30, 130, 0p

iSS D45 035 025 0N

.

TUAN | AUNANVIYN 0 BIAINUATUUNIBIANS TULY | ANANANYIH 0 BIANLAUNAIRIANS

(0R9AN)NITNARIT 2/2-21 (0R9AN)NSNARDIT 2/2-21
dayannuiaan NsVAaaIsIuTl 2/2-22 #198991NN1TNARBIN 2/2-20

4
L

5,
A
1
| ,*
M) B
H »-1'
e 1] LTy F T
|
oun, w0k e inrges 08 gl

§5 045’ 0
F
TUAN : AUNANIIYN 0 BIAINUATUNNIRIANS TULU : AUNANIYINYN 0 BIANLAUNAIANATS
(0R9A1) NSNAARIN 2/2-23 (0R9AN)NISNARDIN 2/2-23
maed N }
B :m":! oo g
2 o TRy s gl
i l;ﬂ ETTR THITOI e pps 90 I T
LA o3 dyn Foa-pos 003 DO r.:-s':-ﬂ' O fd g
250 [l 0 E ] [ s i
i o ther’ ke
TURW | ANWANIVIYN 0 BIAINLAINTNDIAS TULU | ANNANIYIYN 0 BIAINUAUL19BIAT(0DIA)
(0R9A1) NSNARDIN 2/2-24 N1SNARDIN 2/2-24

TaYAAMNTIAN TUR ANNMTNAaRdIudl 2 4a% 2 nsnaaastani 21-24



244

3 [} 1 al 1 a
-3 ABANAAMANLTIAN AMNNITNANBIFIUN 3 NITNAR/BRIEDLUN 1-12

u

020 025 0.20, piaT0 28

6 0% 025 635 0.3 s 020 s

L.

DEO BBI 045 030-025 031 030 030 035 n:nlrs 02

106 080 06504570850 0397 015035035026

094 10 080 060 04 bt pai 040 D40 g akEY kiR
# ) (e

T

NSNARDIN 3/1 : TUAY 52AL+0.80 AN 1.3 m/s WA

NN 90 AIANNLAIUNEIRNANS(0RAN)

NSNARDIN 3/1 TUUU F8AL+0.80 AN 1.3 m/s NAN

g 90 A9ANNLAUUUIRIANS(0R9AN)

o

NSNARBIN 3/2 TUAIY 52AU+0.80 AN 1.3 m/s WANT

o

YyN 45 BIANLAUUEIRIAS (18089A1)

g ey LT

=156 15 0720020 035 o35 nhl
e —— —— i
090 070 nad SE3 0es pgd o330~ 5 e'i!'fl-'

105, 080 085 04003 028 a0 oun 035 M | 0.2 /péd6a

JS PO% 095 08D G045 \*" 045 a5 04D 034&5 Lk 13 ‘

T

NNTNARBIN 3/1 : TUATN 5EAL +2.00 AN 1.3 m/s WA

NN 90 BIANLAIUNYEIRIAIS(0RIAN)

T

NSNAARIN 3/1 TULY F2AU+2.00 Aad 1.3 m/s WAN

Yy 90 BIANUATUUUNIRIATS(0RIAN)

b
M ofo o

fag 030 gae” 0,30 30

RS04 040

o

NITNARBIN 3/2 TUAI FeAL+2.00 AN 1.3 m/s NANN

°

N 45 BIANNULAUKLIRIANS (4589A1)



000 000

;005 pon ]

e8| ool 005 005 0G5 G5 005 806

'8 ) /

o 0ol oo gos 0os 010 010 i 0gg 010 005 005 4
" 015 085-ng 010 44 [

5 o oS |

0% 046010020 D35 a6 Foa 040 040 B

i s ng_{c P L T g 18 c.‘-a}&n 35 p'p_

245

a

NSNARNBIN 3/2 : TULW 52AU+0.80 AN 1.3 m/s NANT
MyN 45 a9ANLAURIIEIANS(4589A1)

il

B 10-e10—040 010 005 f06 0bs o8 Doo oo
~Aza. 130 gts, 010, 010 Wos 000 JRE0 000 0g

675 080 050, B35 030 057020010010 008 B0 nns/dus By

025 0 18 N '

3" 065 0% 044 00010

NSNARBIN 3/3 TUAIY 52AL+0.80 Ad 1.3 m/s WANT

°

3y 90 AIANNLAIUANAIAF(90D9AN)

I 0.00 0.0

000 oo

oo .o Qo0

494 Tops 005 Dod 0op ooohooo o ops 005 "?
IS

foofitoo |\ of%. 005 nos 000 noo 000 000 000 0.00 0.05

oonl '

05 tms, oos 200 poo 000 ooo Moo 000 ool

S G110 008 O0F TR Tee-L0s-008 005 gbs

05 005 1o 010 005 08 M,:_i_,.,,‘-‘ﬂs m’. b o gt “

NMSNARBIN 3/2 : TULW FzHU +2.00 AN 1.3 m/s WA

NWNYN 45 BIANLAUUUIRIAIS(4529A7)

NISNARBIN 3/3 TUAI FeAL+2.00 AN 1.3 m/s NANN

o

My 90 BIANNLAULNAIANS(90RAN)

NTNARBIN 3/3 TUANS 92AL+0.80 AN1.3 m/s NANIY  NISNAABIN 3/3 TULU F2AL+2.00 AN1.3 m/s NANIYN

NN 90 BIANAUATULIANATST (90BIAN) NN 90 BIANALAIUT AT (9083A1)



| h

NITNARBIN 3/4 : TUAT 52AU+0.80 AN 1.3 m/s NA

NN 90 AIANNLIATUNAIBIAIS(180B9AN)

.'- .fJ.. |: ..'I /
pgm qnns 005 ggs 0.05 008 ncs{?'

qm m‘i 0.05 c.o& 005 005 005 gps 008 (005 Q00 008 r},ﬂ' 048
1

or 008 003 go4 go5 008 ggs 005 005 yos
u 0.05 ﬁu ‘gx 008 0os 005805 005 nh\n'

qru_uu‘on oi_ 008 008
] Stk

MINANRIN 3/4 UL s;!:o.so AN1.3 m/s NAN
YNyH 90 BIANNLATUNRIAIATS(18029FN)

010 G- g1

a0 BTT-$as g

NSNARDIN 3/5 TUATY SEAL+0.80 AN 1.3 m/s WAN

YN 45 BIANULAUUAIRIATST (22589A7)

246

NISNARBIN 3/4 © TUANN FEAL +2.00 AN1.3 m/s WANI

N3N 90 BIANNUATUUAIRIATS(180D3A1)

y & @ [ o
NNSNARASA 3/4 FULU 52AL+2.00 aX1.3 m/s WANIHN

AN 90 BIAINUATUNRIRIAS(18089AN)

NSNAARIN 3/5 TUANN F2AU+2.00 ad 1.3 m/s WANIYIN

N 45 BIAIMNUAIUNRIAIATT (22583A1)



NSNARRIN 3/5 : TUUU 58ALI+0.80 AN1.3 m/s WANI

v'iwu 45 mmﬁuﬁwué’amms(zz&aam)

S TET e

y 'nwhat_o_c_m 015 015815 guE g s 0153

I STTrRL 005 U1 gHe-0.40 8010 015 [ Lo
, L
005008 008 00005 05 008 0gs nps 010

5 010 ajo Ot:}__ﬂos 005 005 005 Q0%

_ 010 010 00% H‘r"t-ﬁ.ﬂ_{g

ag_Ots- e i

bt T2s

o ol =

NSNARNBIN 3/6 TULU 2AL+0.80 AN1.3 m/s WANIN

HN 90 BIANALATULNNBIATS(270896N)

#._._,,. M_‘.l-.\ -u:-.-:‘- -_:—.

il 8%y P T L i a A

% g EDS W00 OB g8

NTNARBIN 3/6 TUUU F2ALI+0.80 AN1.3 m/s WANIN

NN 90 BIANAUAIUTINENANST (27089A7)

247

N1SNARRIN 3/5 : FUUU FTAU +2.00 AaN1.3 m/s WA

NIWNHN 45 BIANLATUNAIRIATS(22589A1)

T

PR

040445 dfo 0307010 018 Taa, 015 o ) 018 018 B8 -

fow uu_t}l”'- 005 008qps 010 010 010 005 prp T T
—— ', T o B P

nio-090 006 005 005 odE U5 005 vos TEET

00 Q00 005

/ |
10 045 005 0os 0oa 000 000

NISNARBIN 3/6 TULU F2AL+2.00 AN1.3 m/s WANN

My 90 BIANNLAULINBIANS(27089A0)

AP

s -

ln!n pa 010 AT D 005 008 -u)u": nos!

¢

/e oA 205 e Ti0s nas 005 098k

005 non g

i 0.05 s Wps 00s 0.00 non oo P05 0.00 lno U

X O\
Jojo 0a0 nns/lnﬁs 000 000 000 000 0uo 000
/A /

@ 01)&0.05 non pao goo 000 0%‘;5
LR [ ons ﬂ?

[
: g

0.00 f 05
/

NTNARBIN 3/6 TULU 2AL+2.00 AN1.3 m/s WANN

Vinayn 90 BIAINLAINTINAIATS (270846N)



p.ah Ga0

3 080 D45 080 050 G50 0.40030\045 0B
- [ ) £
160 195 085 085045 nsg 055 060 055 0.4@ 3% dag i

065 070 GBS 0sE 059 GLL) IEU :’“

i5 040 040 45045

200 160120 005 Uy 0bs

""3in 175 14T 100 nra.# aps UE0 075 m@q 045 1

5

NSNARBIN 3/7 : TUATY 52AL+0.80 AN 2 m/s WANT
Viyn 90 asAAUATUUEIENAS(0D9FN)

085 f70-070

080 100 105

_Gua& wdns 130 LA R T35 Tk %.ﬂﬂ--n.su A
: =

NISNARBIN 3/7 TUUU F2AL+0.80 ANT.2 m/s WAND

°

My 90 AYANNLAUUUIRIAIS(0R9AN)

NSNARBIN 3/8 TUAN F2AL+0.80 AN 2 m/s NANIN
NN 45 BIANUANUNUIRIATT (4509A0)

248

P

045950 2 g
«—_ﬂ_ a7y o 5 f35-040— 0A0_0.45-ga5 D4 f45 g,
| THO 135 100 DB0-D60 gap - 060 B0 095 gy udﬁ Lk I#
105 170 130 085 085 086 078 0vs 070080 nue nes 4§ 5 I

’.I Q 170 145 115 685 § b 080 075 0745 06 126 :
r > ol

N1SNARBIN 3/7 : TUANN =AU +2.00 aN1.2 m/s WANI

133 90 BIANNUAUWINEIATS(0RAN)

“"?

1 ol S L e
- i e A RN g Ilf.‘” W

b a--!m (S ET AT T T iR L, - ] 4-‘3
S g R ERIE 8% 19F TW TER 0 DO R4 EEe 1T

I e e
T

NISNARBIN 3/7 TUUU 2AL+2.00 AN 2 m/s NANIHA

RN 90 BIAINUAIUNUIBIASF(0RIAN)

W mstped g
b 07% 6 i

g

NISNARBIN 3/8 TUAI FEAL+2.00 AN 2 m/s NANIHA

[E RDEE R L)#i]“_;

N 45 BIAMNUAIUNUIDIANS (4589A7)



{Him Ju W _par U"I?_frT\_Hﬁf

ﬁl n1

0E0 - U5u 0

af -..\-_ { II
“",fﬁ 85 075-0.15 050050, 02y 156/

NTNARDIN 3/8 : TUAT F2AL+0.80 AN 2 m/s WANIN
NN 45 BIAALAIUNLIRIANS(45D9A7)

.-n-n.-r-

55' e

NSNARBIN 3/9 TULU 2AL+0.80 AN 2 m/s NANINI
RN 90 BIANAUAIUTI4B1A5(90D9AN)

g

"rw's

5 B

{0 Iy [ AT TER Y]

:Mi"i'ﬁvt""—“ 804

B

nxs e

*# v:‘_f m A3 G i 1%; mi a

mswmmw 3/9 muuu 92ALI+0.80 AN 2 m/s WANIYN

NN 90 BIAIMUAIUTINRIANG (90B3AN)

249

-..L'l:.: T L L T
R e el T
PR T AR

ol A
uE -‘l: am Aw

N1TNARBIN 3/8 : TUANN =AU +2.00 AN 2 m/s NA
NINYH 45 BIANULAIUNEIRIAIS(4589A7)

NINANBIN 3/9 TULIU T2ALI+2.00 AN 2 m/s AN
NN 90 BIAINUAIUTINRIATS(90D9AN)

NISNARBIN 3/9 TUUU F2AL+2.00 AN 2 m/s NANIN
NN 90 BIANUAIUTINRIATT (90RAN)



NISNARAIN 3/10 : TUAI9 F2AL+0.80 AN 2 m/s AN

o

iy 90 avANUAUNENE1AT5(18089A1)

NISNARBIN 3/10 TUUY F2ALI+0.80 AN 2 m/s WANINN
M 90 BIAINUAUNUIDIANS(18089A1)

'
|

Y o % W o ¥
G B A s AETH oap TW OB pom |

sy e it R Ry o TR e 0
] L.-i.l..;. ars §3F AP g 00N O AAR B
1 .
! B dgEn v um mes w1 du des s me Bl

oo 8 N g B
Lua-q’a.ﬁﬁr

P

o ""?”'.4. s

-

FTE LR N biE
Ny

LT

LT

o

NISNARBIN 3/11 TUAIE SEALI+0.80 AN 2 m/s WAN
YN 45 BIANUATUUAIRIATS (2259A7)

250

' uuaI

fo4p u1s 015 045 015415 oy

1 ";r'll'

040 0.9 015 o EI—gas 01s 0144

015 [015 gis g15 030 l:l’! 010 oed 0k

nsr.cr‘.ﬁ:'c-lo 010 010 pid v;'[ri g

N1SNARBIN 3/10 : TUAI9 F2AL +2.00 AN 2 m/s WA

YN 90 BIANUATUUUNIRIATS(180RIAN)

N1SNARBIN 3/10 TUUU F2AL+2.00 AN 2 m/s NANI

NN 90 BIAINUANUNUIRIATS(180D3AN)

o1 0o

15)015 015 015 “nys0is 0|0'| ous pio 0.1
; - 5 -~

g0 015 gus-1E 015 015 01 QG T

5 }-F'_, ,:fl"ulf'ojrn b 1|lf

NSNARBIN 3/11 TUUU F2AL+2.00 AN 2 m/s WANIN
NN 45 BIANUAUNRIRIAT (22589A1)



010 nan 015 ‘.IIJ ,"‘" U{I’JF 005 E1—CI\
115 015 gjoonsncos 000 0.00 nuo nfos
|

|,r|L 010 .\510 nrﬁll,twei

[ I1|‘ 0I0|C|E 0.05 nﬂﬁ

NSNARBIN 3/11 : TUAI9 F2AL+0.80 AN 2 m/s WAN

My 45 BIANUAIUNRIRIANS(22529A7)

nas ﬂq [ERELREET S EL S
Db IF BTE 0T eepaz B igee QI ogp A -
13t .lsITr a0 Tl gy orslmaE Ay I
| QiteEe-a1a \
#F-J.-s
(LN P

+‘

NSNARBIN 3/12 FUUU FEAL+0.80 AN 2 m/s WANINN

NN 90 BIANNUATUTINRIANG(270D9A7)

1n Jbl(f MS ~g05005 005 o
)
IO nns ﬂnﬁ 000 005 005 nos L]
005 005 non ¢

! r.|_13|5r UU.J,JL\.]'- non nan

000 nop DoS 000

0 11 = 05 095

J 000

oou

0 000 noo

NITNARBIN 3/12 FUANE FEALI+0.80 AN 2 m/s WANIHN

NN 90 BIAMNUANUTINRIANG (27083A1)

251

o200

i g uﬂ (20020 020 dig o lm-rﬁ_n_CS_
50040 gd 020020 020 D15-F1s 040 gos ooo ogo uuu-I
1 - A
! | ?
028 us 15 016 045 018 005 bﬁ: non 000 000
/ ] ( / |
i 0a0/0.40 005 [0.08

20 015 015

NISNARBIN 3/11 : FUAIE SEAL +2.00 AN 2 m/s WA

NN 45 DIANUATUNAIRIAS(22589A1)

‘*'@“ R O T e U

*:

BMLER fad Bl BVl A Mgl 00 O3 G, 03
w10 __.gl':/\. BH O gPmdop B4 B
H R e T T T T

CORET N |

tﬁ# r;#:.-.-

am

NITNARBIN 3/12 FULY FEAL+2.00 AN 2 m/s WAN
M3 90 BIANNLAULINBIANS(27089A0)

'.o,ko yib 00 U LT gmf‘)‘kJ dl‘r?

niﬁ?ﬁm"'nwfs/‘,{u 0psTIIEAAY 005 Mqiﬁs

008 00

] odq 4 005005 0o oos 008

NITNARBIN 3/12 FULY FEAL+2.00 AN 2 m/s WAN
3N 90 BIANNUATUTINBIAS (27089A1)



252
UseiRgiliauineninus

wegiu Ay feduR 13 NINYIAN W.A. 2517 HRAUUT 3. A19U UsedR
NNIANE W.A. 2530 AFanNIANEIITAULIZONANEA 99, @ULNARIIU W.A. 2534 ALFAN19ANEY
srAuNBaNANmY 99, @1BmNuwIAnenaudaslud WA 2539 &anisAnmn Uiyoyn
anntinanssuAansiudin anzdandnanasudians o Aaling waz w.A. 2547 d5an13dnen
Beynynanndnenssuansnmidodin anzaniilnenssurans aaansalunianenag

UszdAnM9M9971 WA, 2540 Wdaerulusauvisaniiin u.nTuaing a1ia w.aA.
2543 113U INIIATUMUIADIUEN 3 NINANTETARMBITULN LAz W.A. 2545 Dailaqiiumsg

ANWULSADNIUTN 5 NTNNISUAITULN



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1 บทนำ
	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวข้อง
	2.1 กระแสลมในธรรมชาติ
	2.2 การวิเคราะห์ลมประจำถิ่น
	2.3 กระแสลมกับการระบายอากาศ
	2.4 การระบายอากาศธรรมชาติในเรือนไทย
	2.5 บ้านพักอาศัยปัจจุบัน

	บทที่ 3 วิธีดำเนินการวิจัย
	บทที่ 4 ผลการวิจัยและการวิเคราะห์ผลการวิจัย
	บทที่ 5 สรุปผลการวิจัยและข้อเสนอแนะ
	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน



