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BUILDING ENVELOPE WITH HORIZONTAL SHADING DEVICES. THESIS
ADVISOR : ASSOC.PROF.MANIT THONGPRASERT,Ph.D., 162 pp. ISBN 974-03-
0193-2.

Generally, The calculation of thermal gain through building envelope with
horizontal shading devices will be only considered by the effect of direct and diffuse
solar radiation. Sometimes the radiation exchange between envelope and sky and the
reflected solar radiation from ground are included. When the shading devices is
installed, the direct-reflected radiation, the diffuse-reflected radiation and the radiation
exchange between envelope and shading devices (three items) must be determined as

well.

This thesis shows the importance of the actual total radiation onto envelope by
creating the program and numerical method. The envelope will be equally divided into
10,000. In order to find the total radiation that occurs in each grid independently, the
one-dimensional transient heat conduction equation has been used. The thermal gain
through south facade building envelope on December 21 was compared with DOE
software. The study shows that when there is the 3—plane horizontal installation, it can
be shaded up to 47% of envelope-or in average 25:57% of all day. If excluded the three
items, it will have error 4.04% of total radiation and only 0.75% error will happen on the
1-plane. The most error of the 3-plane occurs from-the direct-reflected radiation 2.99%
while the 1-plane occurs from. the direct-reflected and the diffuse-reflected are equal

0.08 and 0.02% in order.

Department Mechanical Engineering  Student’s signature.........cc..ocooiiiiiiiinienn,
Field of study Mechanical Engineering AdVisOr's signature............cccoovviiiiiiiiiiennns

Academic year 2001 Co-advisor's signature........coccevviiiiiieenn.
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a L d” dl :’/ dl b4 o v o !
299799078 arN1sarNunieuNan lauuaslsd TnsniswaunTdsunsslidudesnisa

(Grid)  NlFTan1anlunuRaIA1911 d9unI1sRaTuNANANINLIRAaN i Fuld Lay



¥ a :l/ ¥ o v Y Ve a dlzJ dl
21AN399LALNTIN Azl EUANNN9YIiLT a1 (Superposition)  THNNIAATIUN AINITOWINUNLD
o a o X 42 9
21PN IAULALN LA LN UN AN NATBIR1ANT LA
5. R. McCluney, Ph.D. (1986) Waunl1lsunsuaauiaaesine AL iAn WA EIU189189
nstiaunnresgnaniiieunauuLLau (Overhang) Msusineiudnguiins1eisglyn 2.5.1
N19NANTUNTTUAZNATUN AN TWEISIR IAEIATI ANNITUR A LLUNTYANS FINTITIR AT L

o

AMNNUAUAIY NaNIINARIAAMLA 1R nsniisuAARIWIAAIN LazyNANTEINTUNITS

eQ

1 v
a aov A o o

81A"961197 11U wans DA dauzesn s lnuLan s unfiAn e le) nasuddeidntin
d%l dl v a o 1 v dl v 1 dl al a :l/ 6
- el luN19871989N19AIUINLANIN 1 TEN AN TAUNLINgaA T e R Ns A AR NI
TILAALUULI2YE T I E9IUgZANNINE9TU TA8NI2AIUILATLAMEIUN2TAULA A
. = 1 al 1 dd‘ o dl
(Unshaded Fraction,USF) nstun1suisdmss azutiveantiu 9 nstlaauanasagilin 2.5.2
Q‘I o 1 [~1 = a al/ o %
amgninisudseanunsiiriaengy Isunsunenfiawmaiingiialy azAuanday

ax ' a & Y o ° = & o X
Qﬁﬂ’]?LLUQﬂ?mﬂ@ﬂ“]LﬂuMﬂﬂ @QN@IWN@TYT?V’Y]HQMNﬂrJqﬁJ?’JﬂL?Qﬂ\imu

v
o
i

5191 2.5.1 gUunugunaniiiawanuuLwaam NIRRTl

A2UNENIIMIANARAIUNNTTAULAR  NILNTUETIANTTANe AL R EuLNTaIA1974

viasireenidutos iy ilenmageuditesnisniuinalnenssreniiaatAsvzely

AagLin2.5.3
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1

5191 2.5.3 wansnIsuegeeniseesialanivin i

AWHING SHADING ALCORITHM  VERSION 4.2

Yy

[} ]

0.5 4

04

UNSHADED FRACTION
OF WINDOW AREA

L=
L]

SOLAR ALTITUDE ANGLE IN DEGREES

519 2.5.4 narluanspNANRUTIE NN IAULARTLYNWE

] o

waryuazEins1e A



unh 3
N RHNNLIUD
3.1 WALULEIR RS (Solar Energy)

3.1.1. @9@19ng (Sun)

a & G s dl Y % = 1 6
avenineiiuingnaananresaansniduinaieu Nidududumuanasilssunn

1.39x10” wms agusanianiszanns 1.5 x 10" wns wedunaainianagldinavyusay

o 1

(% o/ s dall 1 a CH ] [~1 1 1 A
palegtszand 4 dlanif fandandassainaesenindutiseanidy 2 ngu nguusnAe N

q

dld 1 o a v [ = 1 [~ dl 1 ?/ RX a o a =
Aeansznuselaniuil own Aausdvan ARl uduussenniAnfelalan i Aaw
wsiman A liinanUfisentapdssuutaentawaga (Fusion) 1evlalnsian dana’ly
paeafindlantaesaauusuan il iludmng 3.85 x 10° Aladmnsd atdresaiies Ing
dg/ a a o=l a a dl 7 a Ce o o
WuRnaagnsaiaTiguunNlsznnns 5762 1aadu deilszunnlidinssandindifluingan

(Blackbody) Aauusman il deznaulilfaandsnuanufau uazuasadnadudaulg

1
a =

uanantuilupauangnainnansulalag 14 ndasinanssmiang (RadioTelescope)unziag

Q

o A oA A - =< > o a o =
@@m?WIQIﬂL@m 178 NAWMUANAY (Ultraviolet Rays) GﬁﬁmuﬁuU??mmﬂN’]mwﬁ@ﬂ 1@L‘WE|\1

1
1 al

dntiae SAnqunaadliun aunandlszasine aliatsnsnruduussan AN faiialan
16 1w aynnie@anaiia (Cosmic Rays) iuaunialilsnau tazangsay (Solar Wind) 1l
aynAnRYszq i niuuaniaAanmgan uazdiannsan s

a

3.1.2. Anmeig3ez (Solar Constant, G, )

qQ

dl = a S b ] !
wasannlanlaasiiluagisaunasanmel Lﬂuﬁ’]Lﬂ@iﬂ?tﬂ%ﬂ’]x‘lﬁ‘tﬂ@’]\‘ltﬂﬂLL@Z@Q\‘I

a 6 dl 1 % dgj 1 1 al A .
@’WW'IEILﬂ@ﬂuuﬂ@ﬂ'ﬂ%m@’ﬂmm@q WJEILﬁﬁluﬂqﬂqﬁ‘LLN?\mLﬂu@ll’i‘ﬁ‘ﬁl’]ﬂ’]ﬁiﬂﬂ (Extraterrestrial

b

o

Radiation, G,, ) AsdAlasuulassnnlisng Tnanlasuwlasldiinuiasas +3.3 ausgjiu
' = 1 v o 1 1 a A 1

wanluwsiazt dennldlinasiauuaAininsgau naswifdmilaussaanialan An

NIMFIFIUHREENTT ARINE3EE (Solar Constant , G, ) HAWINAL 1353 TRAREAI1NAS

TnadiAnpauianaalalifiv + 1.5 wWafidus degniivunlasmianis (Thekaekara:1976)
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TeA1NmT g URlATUN1sHeaNTUAIN NASA  (National — Aeronautics and  Space

Administration) ez ASTM (American Society for Testing Materials)

WMAANTY  (1976)  1AaF19ANANRAUSsTua9nNsul R uilaussanniAlaniy
| 1 a r:J = = o 1%
sregzingseninalanuazadgaiatnilasuwlasninmanluseul Taan1vun 1

n (1< n<365) Wuarsunresiuluseut Inadullnuaanuduiug

= G, (1+0.033 cos@ ) (1)
365

G

on

1420 -
1400 —

1360 -

1340

1320 ‘\\.-___—’,'
—

2

Gon, W/ m

1300

0 50, 100 150 200 250 300 350

anunaasIulusavil (n)

51 3.1.2.1 naluansnisuniadmilanssenialanlumausine luseyl]

3.1.3  d@nasuaRInIsuHSIRAINA29a AR (Spectral  Distribution  on

Extraterrestrial Radiation)

dl 1 =3 dl U a L a dl ¥
paUUN AN AN gatldeantainaaeending  aziideananneIapauLATAINEN
209N9UH AR Hawin 2 dsenas dsgnsusngoaindenneandioe b Anumidesing
= ' o dl o ' ' ° 1 a i vy 1o =
HPNUANFNNTW sznieiaed b Audaseusawtiiunenfing RN 1sunsed
wuudngan . deasaglstnallnaiuaesnaunis@ainensending  asedaiuanaiuaeg

a

=d 1 [~3 =J 1 o [ =J=s a
pALLHMAN AN AuNANIR ARG UMY 5762 1Aadw

q
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R L T S O O |

oy rvwhinr gty e
CLE L

e kb by by o AT
e LR !

1% 3.1.3.1 annaiuwesnsulisdmiaussainialan

fiun Lunde (1980)

ANzl 3.1.3.1 waesliliindn powenapduLlszann 0.46 Tulasums axilanu

dinreansulisAnnign Laztlazainiesas 50 2aINANIWINAAzetlutaeAINeNY

AL 0.38-0.78 lulasiums darflugassednuawinld (Visible Rays)
3.1.4 1Iang5ee (Solar Time)

nangszilunaNINegiUNITARNN Iy BIANaN Rt UWTasin Teldldnan
wfin1ieediu (Local Clock Time) #e® 19 HIRIF 1UiRatu (Standard Time) A1NAly
TunsnffaumeunagsesiunaInIng gIuiedns nananms 2 Usznis tsznisuen

a

wannRniesdugiaieantduandaqn (Longitude) B9huarniiuazaauRn viasiiu
AzuANENNAULIENIL 4 W sie 1 asAreaduaasasn (Uszmalneldiduaasdagai 105
avAmzduean e lflunisiiuailunaininegiuiedin daungannuiuns seaglu
i ] % a dl o a all = dl

ANUIAUARIAAT 100.5-B9AIRZIUREN UAZEUATA9AN 13.7 BvAIwle Usznien 2
Tanuyusausaes Iaeununyuaedlan (Axial of the Earth’s Rotation) {NANNINTALNGN
(Perturbation) 213119095 U1 8 LAPHANN1TIB A (Equation of Time, E) Tpeaziinasie

d‘ a Ct 9 a a a N, = dl o [ %
NANANBMALTINIAUADIAIAURFLALI (Meridian) NNTANEINLINTLNAIL

WASRNTIREINUUALAT AR AgFEE ANANTUETRANgTuETLRA AN TR LAY

Lqmmmmﬁmﬁmﬁu e

Solar Time = Standard Time — 4(Lg-L o) + E (2)

Iﬁmﬁ E =9.87sin2B — 7.53cosB - 1.5sinB
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_ 360(n-81)
364

A B

5
-10 -
15

0 50 100 150 200 250 300 350

EQUATION OF TIME, E

apunvaulusauil (n)

19 3.1.4.1 annisioan s nulsduiunan lugoed]

3.1.5 NMSWASIA LT WLSTENNNA

CH

593anA9eNAne e uTuUIsenATIad landauniaazdsiaundauaan s
a9n1A Andounilsaziianalnaes N199ANaN (Absorption) UAXNI9NIZIAY (Scattering) T
ZJ/ A o al == g [ I = %’ .|
dunsseaniAzedtan  N9RANALNa ieIAnlanatesingsineiselenn 594
danallaanazgnaanaulaafiialalay (0,) wazfingeandiau (0,) sunsinglulngiau

(N, Tnaluanarasinduaniinanisuansiaiiulasau (lonization) [HasAINN1IAANALIIA

i
o aal (=3

dganalolan  Aanduisanueaiuldazgnaanausnefinaleloy  fgeandiau  fn

Tulmsiay  uazletn  luduussenid  paassuinga wan  Afusulasenlis  (CO,)

&

Arfuaunauaanlid (CO) dulnsiauasnlas (NO,) uariinu (CH,) HAT9IN1IAANAUIE

sineresinglelan eanday ulnsay lady Avdueulneenlass anfueuneusenlasd

Tulnsaueenled uay Hwu  (frawaitazgaisdsneldludadoumiatii - azinlidu

UIUINNANNANHAZENNNTY vidganNdninranFanazas ludunssania agdlsidn

o

dd‘ a % o al dl 901/ a G o al dll
SaanmnnsznuuuAalanazisznalddog  f@nauduainacsending  uazfa@aauanan

v a a

1 ¥ 4
1998N1AN 581 mm*uma?m‘zﬁmwmmm%umnim@qmmmmﬂ (O,.N,), t!mmﬂ@m

1 1 [ % o

agagnanszdnnszate i liszavinessndnaluanaliadaneuasliAninninANeng

u
1 Vv

= o a K a a o alR
AAUUYBANTNEG NLNANITNTELANUYBAITNAY
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3.1.6 NMSWHSIAELUNURI AN

nﬂldg/ a 1o aa nﬂl dl 1er & IS

il lannisul i@ AnUasuLLlaIRNNnEaT e INNTuR RNEmMla usTeInIA
TaniAnlaiwinAu sanisiladeannTuianaaesingsine duavees laun uaziwsluussannie
o Hantsuazesdlsznavaesalnafndasuld aslafinnsiwuatlszinnaes

1o

dd‘d” a 1 A
NNTUNFANNURNTaN Na19Ae

1.N17uE59AM99 (Beam or Direct Radiation) L{1u39aNukeEN1anA9a17imsT WAz
asrnsanulaninanse Ingldinanisl aaunlasianig

[ %

2.MeuNisdnszane (Diffuse Radiation) Wlnis@ngnasiauuaznsviasing Tuiana
¥

U

v
rafinguazeatuarlana dngrae nawiiadnszanatiazunainynitanigluriesdin

3.n117uE{59%A 993 (Total or Global Radiation) t16a39:1289N 17N SR ATILATNNTLE
F@nszany AmFunN1aAnHFINALIBLASRNTIAL WeNADINTLH TR TNAzATRAN
wnnzpauLdwman 1 Aaudl Hpans1aaanludeg 0.2 14 2.4 lulaswns Fadlutasaas
dl 1 Al a a 1o al dl dl a
ANINENIAALLRINTHEISIRRN AR Tinelae liRAN TN TuE 59 R ARLEN9 TaniAaInnIg

weiSaRaaaRnTlaNLATTULITIENNA
3.1.7 NANI9UBINTFLEISIRASY (Direction of Beam Radiation)

ANNNANNUENIIUIATUATLIIN9T2UL (Plane) Imﬁuﬁﬁmwmﬁ‘l,t,sii?”\i%mqmr]

Y o

poseniined avnnsnadune i ugiaesys (Benford and Bock (1939)) uansléisiail

ar

3.1.7.1 azhqn (Latitude, @) Aia JuiTnaInaanInangueuduAudgnsniy

Auaiamaullfuduazignresiintiug drdnldnisdslanwiedanuduuan uazdinly

v ¥
nadalanlidantuay Inayuiiasluges —90° < ¢ < 90°
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3.1.7.2 yNLAARLUTY (Declination, O ) ilusyuszudeunumyuaasianiiy
N 4 < . o o L X
Wulaasraslan Feuananataananedu — nansAuaeslan yumAautuilidasulamis

wwdulaasuaslan asinliyutawuiAnasuulasegsendng & 23.45 agen

gﬂﬁ 3.1.7.2 YuMARLUTUNRAF9TIM A) Spring Equinox B) Summer Solstice

C) Fall Equinox D) Winter Solstice

3.1.7.3 §uBLIUBIRITTUN (Slope, 4) HuIzudNRaszuILeslas fu
seunuruuiialan JAnatlugos 019180 a9An (1 B> 90° MN8N HaseuIuinIgAd

¥
UUAY)

[ %

3.1.7.4 NN BeNBANIN (Surface Azimuth Angle, 7 ) 3uAIALIUNUINL

wuuialanzesduansresiaszuiueelac fuduedne ety yuidAwdugud e
agluuuaiald drdnanfianzdunnianiluuen uazdnaniiaaziuaanianfuan yuiay

q

Hpnatflutaa L 180 09
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1
= a

3.1.7.5 yuFALNG (Hour Angle, ) JuyuiunufiAniaaednigeving

73
e =

= o ¥ a a 4 AI dl a a o‘d‘ dl o =
L‘V]EI‘LIT']‘UL@MLN?L@E%W@QQHWLQ@WI@ﬂ UBANAIWNDINAL umuumlﬂu@uﬂ NMAIANNENIU TN

3

Aniluuonludasiing uazazianiuauludeads yutlazian 15 asasiadalug

al

3.1.7.6 yuANNTENU (Angle of Incidence, ) YNTTMIWUUINITUHTIA

paeNANNITNULWITUNL A TLUWIRsRIN TR 9T s U LI

3.1.7.7 NauEdN (Zenith Angle, 6,) NIzwIAAUARINAUNUIILN

Holaniusumiiaaesnaeedfinginan e

3.1.7.8 _uLee (Altitude Angle, ag) HudAtyNwadaaniduauiin
(Horizon) lUmunananutinaauiianuiienasaiinduuiasiin dandugudinduaeuii

waz 90° NqALEtn (0, =0°)1ag ag +6, =90°

. i
4

0 50 100 150 200 250 300 350

Declination
°
|

seunuasiwlusanil (n)

§17 3.1.7.3 ANANRUTIE U 19 IARRITU LAY



Zenith Normal to

r=0 @
Horizontal Surface
| Vs = |

51N 3.1.7.4 ANNANAUTIEVINNN B,y waz 0, Nuduaudgns

17;34'1 Duffie and Beckman (1991)

©

v o & 1 dl & { 17 ¥ a a Yo a
AMTNANNUDITAINN B"]’]\‘i“‘]‘l/liﬂﬂﬂ’]']ﬂq“ll’]ﬁﬁ]u@&mﬁ\‘iluLﬁQﬂMIﬂﬁ'}@lﬂﬂﬂﬂﬂu

18

o = 23.45sin | 360 2o A , degree
365
o = [Solar Time -12.00] x 15, degree
cosfd = sind singcos f-sind cosg¢ sin f cosy

+C0S O COS¢ COS fF COS @

+Cc0s d sing sin f cosy Cos®

+ cosd sin fsiny sinw

COSO COS@Ccosw + sind sing

cosd,

sind —singcoso,

- ;o <0 uay
sind, cos ¢

cosy, =

Cosy, = 2X7/s,noon_7/s ’a)>0
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318  nsUsziliuAinisuisa@saniainisinnsginsallisuanuuiuay

AT

v 4

ANTuFaRsanuutislariladinsfnssgLnanitiaunauuaue nauansauls

1. AMNTUREIARTS (G,,)
ANNIUETIANITATE (G, )

1 4 o al 6 o
ANN3RLYIauTNARTNAIneLnTitiauen (G,, )
ANNsazTiaudsanszanganginsniiisunn (G, )

1 o t4 o a d’j a
ANNTAZYIOUTAIINNUAL (G oyng )

Arnnsuanilagnisd@aninfeussudnailaenanmsiufiesii (G, )

N o ok~ w D

! A o o ] = o o
ﬁ’]ﬂf]?LL@ﬂLﬂ@ﬂu?ﬂ@ﬂ']qﬂﬁ'ﬂuﬁfﬁﬁ']q\?Lﬂ@@ﬂﬂqﬂq?ﬂufﬂqﬂﬂ?MU\iLLﬂm (Gshade )

dl o a0 val 1 al L4 dld o J 4
@Nﬂﬁﬁ“ﬂ@tiﬂﬂ’]LLZ\?ﬂ\i@iﬁgﬂfﬁllllMIMNﬂW?LLNN@NWUW@Q%’MN@T]HNZLL@N&L@ M

9

1%

aa ndl ] 1 ey a % d”
TBN9VBNTRANG ANNIN T NIIATUIUAINTUE TAEF7) ANN130UN be Aail
3.1.8.1 AMNSALEIUTULTTENNIAYDITIRMNSY

711976 samwa (Hottel: 1976) tANn1sWmuIaNn19ie 19 lun151s2 RuA NN Tue

b

1 o o o

o = 4 dld o 1 o 9/49{ I =

fadansaneuiesinnidneozuanla lngganmaninuaiauegiusiuls 3 69 Ae
wuailn, srAuANgusuiuszAudImzia ey anwizgiennia Seuiieanidu 4 Tow
IneANNTas NI RLITINANALR959ARIY T (The Atmospheric Transmittance for Beam

Radiation, 7, ) 2t/ lugtl

7q = a, +a.e —k /'cos 6, (8)

|
a

TnefiAnAsd a,, a,, oy k arunsoulianaliuud a,, a; uay k " ustiusyiu

AYINANTRITTII LTI TITeENdn 2.5 Rlamng Aall
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a;, = 04237-0.00821(6-A)
a, = 0.5055+0.00595(6.5-A)
k* = 02711+0.01858 (25-A)

A FuuirasanE ) RaInIAR 19N uanalifameng

A15197 3.1.8.1.1 uanALFuuivesdnuznieaniAnuaAnsnail

anwiEnNenIA (Climate Type) e r, I

Tropical 0.95 0.98 1.02
Mid-Latitude Summer 0.97 0.99 1.02
Subarctic Summer 0.99 0.99 1.01
Mid-Latitude Winter 1.03 1.01 1.00

dayaan aommNa (1976)
ANPNT a,, a,, WA k @mnanmnleann r, =a, /a, . r, =a, /a; wazr, =k /k”

FaiuAIN1TURTARsansNesiauan’a (The Clear Sky Beam Radiation) #aeis

HAAWNA LAFIANNNT

Gep = Gy, C0s b 7, 9)

3.1.8.2 AMNISRINNUTULFTINNIAURITIANTZANE

1 a g . ¥ o o 2 aa
ABANN A0 WAL A8TAL (Liu and Jordan) 1@WWﬂW?W%Ju’]@mﬂ’]iﬂ’lﬂ’)ﬁﬂ’]?‘ﬂﬂ@@\i

AN AINTAENUT UL T8N ATR959RNIEANe (The  Atmosheric  Transmittance  for

o o o

Diffuse Radiation, 7, ) ANWUSAIUAIN17d9/NNLRITARNTIAIH

r, = 02710-0.2939 7, (10)
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Tnsanyflinsud fa@nszanaiuuuulalonselln AsduAinsudf@nszanansal
Wasinuanlauuszunu(The Clear Sky Diffuse Radiation on Plane)fiagidg anlazanfumils

ASANNIT

Gy = G, cos6, r, (11)

3.1.8.3 ATNNISRINIUANNNISHENAULDISIANT

ANNNTAENUANNNIIRZTAUABITIARNTS 1TznaLIAE 2 AU AD

1. ANTATVRLIBITIARIINULNTZANS ( Direct to Diffuse Reflected Radiation )

2. NFALYAUUNDITIARN TR LA ( Specular — Reflected Radiation)

ANANRUTIENIN 2 douliTuegiuatinTe U UIARTIW] aN10aNiAAINAYY

¥ 1 1o

fatlsznauAdINkdi ( Shining Factor: SF ) daAisatsynavvesiantiue dAwiiiu 1

wanedn Fantiuasinnsagianuiungzanavianun ( Pure Diffuse Reflection ) #3afinAnsa

1o

v
UiuaeedaniAwindy 0 waneda danazinigasiinuauasyianun ( Specular Reflection )

|
1o (P a

dl aAa 1 dy a 1 aI/ 1 o o
TaAAaUsznauniA WG 0 azldguisainauazels TnasvialdaAsadsznauainumensiiy

D

1esiann idingUnnitiunn Tuanmen1AnHELazaedgaii a1u1s0RMLAANYRFIUIN

Q

AN ALV AUURITNARTNAZLN AT ULRNIZIIANIZAN T

ANN1TASHNNAINN1TAST R UTRITIARTLLLINTZANE ANNN30YN bR FaaNNNg

— 2
Tor = (/0 fl +p f2 f3 Xl_ z-unshading) (12)
Tnaf
A 1 1% o a 6 o
P Ae  ANazveuivaresglinsnitiaing
f, Aa ANFaLsznauyNNesEnIgiaresginsaiilsuansua s inuLaAy
H19B1ANT
N 1o I a 6 o % I dl o
f, Aa  AsaLsenauyNNessendIeiaresglnIniisansua N lnuLARiL

AL



22

fa Aa ANdaLlsznauyNNessEnIngiarasginsnlilsuansuuuAUNTIa1 AN
A ' ' ' dlll II o
Tunshading A8 ANNTEIRUT Ll laviTsunn

anyf gl nsniiauanRauAanamIn A1NN3aRANILLL 2 HR 8 Faudlssing

AIANNIITNNEU AMNTDUARITIEAZIREA LAAIZ

«— E

v
A

Upper slat area

w || 3
| 'de [ I 1
nst illuminated slat area
— A —>
Wall

517 3.1.8.3.1 Ardsznauyuuesresgtnaniisuaniuntiiainns

ANNFUAINEIENUAINNIIRATBUTDIFIR M

&= E —>¢ D > :
Upperslatarea . 1
1o
|- -

W l P

TR

Insidg

illuminated slat area

Wall

1% 3.1.8.3.2 szaizfreRIuaIAe RN IgNTitenATs

a
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ANNNTRIN U I ULARZ NN TDUN lAAINANNIg

Tunshading W =1- W_ (13)

Tned S, = Dtan0

AsaLlsznauyuNesEndgiaaedglnsniitunn ausoun lddaannis
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3.1.8.4 AMNNSRINIUANNNISRENAULDISIANTZAY

)

¢—Ff —>¢—— p ——

Upper slat area

- =

"
W ||
l < ‘W’
3 1L |
Inside|
Lower slat area
Wall

51 3.1.8.4.1_fidsznavynnestesginanifiuaaiuniiaannnsdmiu

ANNNENENUANN NN T AT ULDNFIANTZANE]

FAnzA e laANNIENUAILUNURITARAZLAANITAs o ULLLTIAN Iz 8REN

s . zﬂl a =X dsj dl o v 1 a6 v
anysnd (Purely Diffuse) AINgLhilafiansniiy WUNTNUAAAUANNAZNANNRLH JuNeq
1B959ANIZANENANRINANA N NANDTVILEY AIRINNTELTAUNDITIANTZANHALNATL 2
A0 AR INAAINNNTAZTIAULNENASILAtNaadupuwITaLAnsUae U INTNa1ANT STl AN

ANTAINIUANNNI AL D ULDIEIANTZANY AD

2
Tar = (,0 fi+p" 1 f3X1— f, - fz) a7
Tneim
A 1 2 6 o
P A ANNsazneuaesetnIaiiiaunng
f, Aa AselsrnauyNNesszd g Lnsaiiisua A ua L
N139B1ANT
f, Aa  AdalsznauyuNesszudiaresglnsaiisnafuaeiuA LY
f, A AdnlsvnauyuNesszudngiatesgLnaniiiauans LWL
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waz Tuadun (Stefan and Boltzmann) Molauaaun1s ln13A1LIUERIINITLARDUNUR

o

ANFaUgIAAlAEN1TUNTIRANNTRNHNUWA A kAT GrUNRAaL

Q=onaT" (30)

e O AR ANAINIRIERNY LAy TuaduN (Stefan and Boltzmann Constant)

T95AN 5.67x10 © W/ mK’

o [ % a

p o o - o ~ )
[ﬂﬂcl’]@517/1ﬂ’]ﬂ’]ﬁ‘LLN?Q@ﬂqu?@uéﬂﬁﬂqu@Nﬂq? bIEINIT IR DANAR (Ideal BOdy)

q

A o

779 100 A" (Blackbody)

o 1o a

nnlaevialilazudiadlftasndndngeauai n1sunis@nanuieu

(
Immﬁqﬂﬂﬁﬁfqmmﬁ T uasiui A azialaulasaail

Q = &oAT" (31)

al

Tnaf &An AuANTRNINITUHIIAA N UL09TROTITENdY ATNITURTE

|
=

(Emissivity) @aifluiFununuansdeilsg@nsninnisurisdanuiauaasdsn WalFauiay

o o (A | o Y P )
ﬂuqmﬂmﬂqmq?ﬂLLN?Q@WQWN?@HLLQQQQW E ATUANURLNINLAND

q

a

LHANANTUINITRETIR AN NFAUILTUINT AR NRNUNARD A LATAINITWETIRAINN

Q

Fau 8ﬂuqmmiumsﬁQﬂ@fﬂUﬂ@mqmnL@ﬂ@ﬂ TPaNITAnLAn

q

gruni Th uazdng njdanmni

]

g 2°)

Tc m@:mmuﬁmqmm@ﬂLﬂ@ﬂumﬁm@u@w%m@ﬁmqmmm%” add

Q=EOA(T, —T,) (32)
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3.3 auﬁ;amw%’ﬂu ( Energy Balance)

v i 1
nsAuInaNAaANFauariasiedauiduNiiienAsuazdauiluginenl

laupauuaueu ann1snaziun i luangaaufauiuasu iy 2 dou fa

3.3.1 ANARANSDUARINUIAIANSG

A

I

« L »  —» AKX |e—

Troom

1

hconv,e

€e

Tamb

Gsolar
Grad \
\1

ARSI

%
:

Exterior Interior

Y

5191 3.3.3.1- Ao NdNRusszudiawlsnifnuiuaisennng

1
a

ann13iWIASuile (Governing Equation) M lun swmiunnisznasaannFauiiciu
pilalpeignisunAgaNFauLLY 1 BAluan1agliae (One-Dimensional Transient Heat

Conduction Equation) R

oT,, (x,t)
ot

o (K aT,, (x,t) (33)

g ox ]+q(xvt):pcp

dusudenluaeuan (Boundary Condition) NHtlanneuananAns (x=0 ) Aa
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oT
hconv,e [Tamb _Tw (0: t)] + Grad + asGsolar =-K (3)\(N |

(34)

| x=0

Neonv e [Tamb —Tw (0,1)] + & oF, (rsﬁy _Tw4 (0,t ))+ £e Oy _shade (rsﬁade _Tw4 (0.t ))

aT,
+ G =KW —(35)
sJsolar ox o

UuEh T, (0,1) Lﬂuqmmﬁmmmﬁamﬂu@ﬂmm?ﬁLfsm‘lm
o o dl i dl s A
Avsuenlrzeuan (Boundary Condition) Axianagluanang (x= L) Ap

0Ty,
hconv,i [Tw(l—:t)_Troom]"‘qnet,z 7 Ka_X (36)

X1k

WA T, (L 1) ilugamgiaeenisnnaluanisiingle
o o dll QI % r, . g =
A wFuRaulaiEudu (Initial Condition) AR T, (x,0) =T,(X)

ANARNANIUAMTLNTRNTEUENaIANE (Node 1) dNsamlAain aunisinias

TN (33) AU aNn137 (34) Teail

4 4 4 4
hconv e I.Tamb _T1]+3eGFW—s I.Tsky _Tl ]+5e GFW—shade [Tshade _Tl ]+asGsoIar

K, Tl o = oG (37)
+5 2~ [+ WAX = oL p1AXg AL
1

AmFLniantawaneAlg NFNRsAILAN (Control Volume) 284907 1 ANuuA LW

=l v a d’( [ o ?:/ =X A~
TaiNauINAINFa (Heat Flux) tnaIune Tuian muummmimmmmmgﬂimLﬂu

4 4 4 4
Neonv ¢ [Tamb —T1]+ &c0F, I.Tsky =T ]+ € oFy _shade [Tshage —T1 1+ @ Gotar

K -1
+?l[Tz ~Ti]= AC A% lAt ! (38)
1

zm@@wﬁqmuﬁm%umﬁqmﬂummi (Node N) An
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Ky T
5N ! (TN-1=Tn) * Neonv,i (Troom =T ) + Onet, N + AnAXy = PNCp,NAXy N
N-1

_ T'El
At

(39)

Audunisnigluanans NENIRIAUAN (Control Volume) 2849a% N Anuiua i L

= v a d? [ %3 [ Zj/ =® 7 ~1
HauuaNFau (Heat Flux) Neaunieludan saiuannisasannsnangi iy

K Ty =4
6N L (Tn_1 = Th) + Neony,i (Troom — T ) = ANCpnAXy NA N (40)
N-1 t
annanAsudmiuzeLeele (Node i) g
Kig T )
(r|—1 T )+ (rH—l =T; )+q AX _plcp,iAXi \41)
di4 At

Turauianlec aznansandn lddaunauFeauinaunnaludagniintiiennns
oz " £
ALl annnsasannnsnangtl e

q

K. T, -T
—L (TI -1 T )+ G-Hl Ti) = piC p,iAXi (42)
di4 At

Tmef K, u nasinAlnfeutedauuuanflndin (Harmonic  Mean  Thermal

Conductivity) l#ix1aInnissanfiuaedsInIsiin nianaesian 2 1iasnail 4181909
-

AN K, l6inall

-1
K, = ok § 2Xia 43)
2k, 2K;

i+1

FURBUNN 9 GRGIANY BPRL O BL ARG TR mﬁqmmi@ﬂﬁ'ﬁﬂ’mﬁmmﬁqngﬁu 1

stlaa9usEnauIn NxN 61989910 Twed uaz a8ls (Price and Smith,1994) 6 o

fa; by 0 - Ire 1 [dy ]

k e (44)
- 0 a; bjc; 0 - |T; d;
L - O aN bN_ TN_ _dN_
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o o

ANFNL AN T lNmINA NNTDU LAANNANNTIT (38) (40) WAL (42) Tl

node| . aiTi_l +biTi +CiTi+1 :di (47)

3.3.1.2 aNAAANNTAUARIRLNTAUTWARLUIUBUNAZITY

Qrad

Qsolar

Qconv,up

— &=
’5’1‘!“7? 3 l
U 4 (
— = ]
Shading \
A

Qcony,low

Wall

@shade €shade, Kshade

i ¥

51%'3.3.2.1 ArpanFewseifisaunelugnsniiusn

nsianareuatnaiiivuanactiadidnisinaaufaunuy 1 85 uaniazl

t:ll o a s QI A:II o a o til’
AN @umiﬂwLfmuu\miﬂumﬁ‘mmmu 3 AUNIT AN

. 4 4 K
node 1: heonv,up (Tamb — T1) + @shadeGsolar + Eshade Fshade—sky (Tsky = T1') + %(Tz -Ty)

e
: pshadecp,shadeAxl ul At_l ) (48)

k k -T7
node 2 : %(ﬁ—TzH sh;de (ra _TZ) = pshadecp,shadeAXZ (rz At 2 ) (49)

. k (T3~ T5)
nOde 3 . hconv,low(l—amb _T3) + sh;de (rz _TS) = pshadecp,shadeAst 3At K (50)
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v
3.3.4 dNN15NITNIANNTAU
AINNITNARBIVRIIBARL (Walton, 1981) ANGHNUIEANTNITNIAMNFRL NARIN
NATINUDY N1IN1ANNTaUTAsssNTR (Natural Convection) Baz N1sWIAINTaULAE

v o . o a £ v :// A
119AU (Forced Convection) NUT@NENI1TNIAMNTAUTNUNA AR

hconv = hfree + hforced (51)

ANPFUANLUTZANTNIINIANETUTALIFTINTN R A1NITOUN IHRNNANNNT

3 AL1] | - v
N =9.482 ot ~To| XL T PO o VN1 T T Y o — (52)
7.238 — [cos 4|
LA
dre—7 ; _
Niee =1.810 Mo T N o TP NG TE M NG VY X S— (53)
1.382 +]cos 4|

e ¢ i ufuRqBeeaInLNLTL

AuFududsz@nanisniaonnieulaatiaau a1easannadnls (Sparrow et al., 1979)

arunsnu ldannaunng

’PV
N forceq = 2.937W Ry T (54)

lne
PG e ES TV IR RToEY
Ry AAIADIAIINUENLNY
P Lz%m@ugﬂﬁuﬁq

ANNNITIAN (LNWJ‘/?JLL'Wﬁ)

X A X o
A NUNTBINUNT
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! o ya ISP 1o o o dgj a 16 ¥ ] [
ANUFULNTANI9aN AzdANYINAL 1.5 @WV?UWMNQ‘VIVW@@‘]J@%SLM@N WAL 1 411y

£
A a 1

Wulaneaauegwiiaa LAY FOAMIAYINMENLNG 81989990 ASHRAE (1981) A18N30UAR

165 9m1379

5197 3.3.4.1 uaaaAdagnliuuiAnumenLiEe (ASHRAE, 1981)

GIMESTIT R F LTI AL R, FinBeinedan
(Roughness Index)

1 217 Stucco

2 1.67 Brick

3 52 Concrete

4 1.13 Clear Pine

5 Tl Smooth Plaster

6 1.00 Glass

ANPFUNIIUANE UL ANTANINIAINTOUL LRI LUAFAIRIN DOE2.1E 16n1nng

o

naaasie ldiuniiuua s ningsve iy fulsaeinnuEian uay A1ANNEILIRY B9

il
#ngdqlsain ASHRAE (ASHRAE, 1997) fail

Neony DoE = A+ (BxWind ) + (CxWind ?) (55)
Tne?  Wind Rudaendu km/hr

AFUA1AN A B bay C Tuatiuasuenunesnistas i Faumen lieuensa

ADQ
Zhe
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#1989a1nTlsunsn DOE2.1E

FBENIAn A B C
Stucco 11.583 1.899 0
Brick 12.491 1.309 0.00295
Concrete 10.788 1.349 0
Clear Pine 10.504 1.288 -0.00590
Smooth Plaster 10.220 0.997 0
Glass 8.233 1.072 -0.00368
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o A 1
Taunnviaa

& o sao
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111A1 Total Solar Radiation ﬂiﬂjﬁ’qﬂﬂiﬂiﬂ'\‘umﬂ

v
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v

i=i+1

1adl
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TIME = TIME +1
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41 TIME > 145
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ArAANTTRAN10938A 7 I NTse1A19819899N Frank P. Incropera (1996) Az
nanslAaai
VAR YuTiufany Bguany
KO I -K) 0.72 0.72
Cp (3/kg-K) 780 835
> tkgi®) 1860 1920
AU (.) 1 10
At ss@nanialaesed 0.88 -
AndutlsyAnsnnagadusd 0.6 -

ANFNLlsLANaNNTaTTiausaa 0.4 -
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A =l [ % dgll o .
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Solar Radiation on Envelope (MJ)
Heat Flux (MJ)
Date [Direction Total Solar Radiation Direct Diffuse Ground Sky BR+DR+Shading
No Yes % No Yes % No Yes % No Yes % No Yes % No Yes % Yes %
North 8.93 9.34 -4.63 12.52 10.47 16.37 0.00 0.00 0.00 20.05 14.25 28.89 2.00 1.74 13.40 -9.53 -6.88 27.73 1.37 13.07
o151 South | 16.55 12.88 22.18 66.17 36.56 | 44.75 51.04 | 21.09 58.68 | 20.05 14.25 28.89 711 6.16 13.40 | -12.03 | -7.75 35.58 2.80 7.67
b East 21.07 18.02 14.51 92.65 | 67.69 | 26.94 76.30 52.26 31.51 20.05 14.25 28.89 9.63 8.34 13.40 | -13.34 | -8.91 33.22 1.74 2.57
West 19.48 16.82 13.66 92.54 67.63 26.91 76.30 52.26 31.51 20.05 14.25 28.89 9.63 8.34 13.40 | -13.44 | -8.97 33.30 1.75 2.58
North 17.58 13.89 21.00 82.26 51.97 36.82 65.79 35.06 | 46.72 | 20.66 14.69 28.89 8.65 7.49 13.40 | -12.84 | -8.28 35.50 3.02 5.80
- South 8.03 8.38 -4.45 13.30 11.05 16.93 0.00 0.00 0.00 20.66 14.69 | 28.89 2.07 1.79 13.40 -9.42 -6.81 27.73 1.38 12.50
2 East 19.77 16.70 15.52 91.99 66.75 | 27.43 75.22 50.76 32.52 | 20.66 14.69 28.89 9.59 8.30 13.40 | -13.49 | -8.95 33.62 1.95 2.92
West 17.97 15.31 14.84 92.31 67.01 27.40 75.40 | 50.95 3242 | 20.66 14.69 | 28.89 9.61 8.32 13.40 | -13.36 | -8.88 33.54 1.93 2.87
North 5.45 5.72 -4.94 12.34 9.81 20.45 0.00 0.00 0.00 19.82 14.09 | 28.89 1.98 1.72 13.40 -9.46 -6.82 27.93 0.83 8.42
South | 12.94 9.33 27.90 64.25 | 35.76 | 44.35 | 49.53 | 20.85 57.91 19.82 14.09 28.89 6.93 6.01 13.40 | -12.02 | -7.73 35.68 2.55 7.12
2. East 17.37 14.28 17.79 90.65 | 65.97 | 27.23 74.96 51.24 31.65 19.82 14.09 28.89 9.48 8.21 13.40 | -13.60 | -9.04 33.56 1.47 2.22
West 15.77 12.99 17.66 90.93 65.99 | 27.43 74.96 51.24 31.65 19.82 14.09 | 28.89 9.48 8.21 13.40 | -13.32 | -8.86 33.48 1.31 1.99
North 0.81 1.41 -73.11 8.08 6.79 15.93 0.00 0.00 0.00 17.72 12.60 | 28.89 1.77 1.53 13.40 | -11.41 -8.28 27.42 0.94 13.86
South | 19.98 14.60 26.91 148.96 | 103.27 | 30.67 | 134.74 | 85.42 36.60 17.72 12.60 28.89 15.25 13.20 13.40 | -18.75 | -12.13 | 35.27 418 4.04
28 a. East 9.56 7.90 17.33 68.12 51.35 | 24.61 57.37 | 41.00 | 28.53 17.72 12.60 | 28.89 7.51 6.50 13.40 | -14.47 | -9.97 31.14 1.22 2.37
West 8.46 7.05 16.70 68.65 51.92 24.37 57.93 | 41.57 | 28.24 17.72 12.60 | 28.89 7.57 6.55 13.40 | -14.57 | -10.02 | 31.21 1.22 2.35
North 16.93 16.69 1.42 31.62 26.30 16.84 17.19 12.89 | 25.00 | 20.61 14.66 | 28.89 3.78 3.27 13.40 -9.96 -7.05 29.21 2.52 9.60
South | 14.41 14.81 -2.75 13.76 11.97 13.01 0.17 0.17 0.00 20.61 14.66 | 28.89 2.08 1.80 13.40 -9.10 -6.59 27.61 1.93 16.14
i East 26.84 23.54 12.30 95.08 68.82 27.62 77.98 52.21 33.05 | 20.61 14.66 28.89 9.86 8.54 13.40 | -13.37 | -8.83 33.98 2.24 3.26
West | 25.23 22.23 11.89 95.47 69.00 27.73 77.98 52.21 33.05 | 20.61 14.66 28.89 9.86 8.54 13.40 | -12.98 | -8.60 33.75 2.20 3.18
No = wiaenanpsilsifimsindegunsniiounn
Yes = Lﬂa'ﬂﬂ’ﬂ’]ﬂ’]i‘ﬁﬁﬂﬁam%ﬂﬂﬂﬂifﬁﬂ/\i WARLLILEL 3 T
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Step1

Step2

Step3

Step4

Step5

Step6

Input Data

sugasienasiiyuiviidwmile (B :aedn)
ANENITBIHINBNANS (W )

ANGNTDIHTNRIAT (H 1TH.)

Anuaududanuesniianne(d)

Fui Aanaiin

1 Cement mortar
2 Brick ,common
3 Cement mortar

1 fi'vmu%umm_ﬂnmfﬂmm

2. Anuenaresgneniifiuns (Z:cm)

3. AnavuresgUnaniiiouan (Y :cm)
4. arundzasgUnsafifounn (X: cm)

5. szezineszndnegUnsniifaunmviaaas (t:om)

6. szaziszningUnaniluaaiumieanans (S :

invvszninsgunaniiaunaiumisanans
zaziineszdgUnaniiaunafiwas

aiinian

Time

00.00 AM
01.00 AM
02.00 AM
03.00 AM
04.00 AM
05.00 AM
06.00 AM
07.00 AM
08.00 AM
09.00 AM
10.00 AM
11.00 AM
12.00 PM
01.00 PM
02.00 PM
03.00 PM
04.00 PM
05.00 PM
06.00 PM
07.00 PM
08.00 PM
09.00 PM
10.00 PM

Asbestos-cement board /

09
09
D 9

1.85
1.85
1.85

180
400
250

3

k (w/m.K)
72

72

72

ERRRILTe cI/I HUIN

Aanaiin

RARIN TN

1oncrete
nvasgnsniifiuna

Tanaiin
Asbestos-Cement Board
Amsilaeiidzaciiaaia

Ansazfieuaduasiuiu

1. Auidlumsdauan

2. axfqm (83rn )

3. AB9A3ANIATIFIU (B9A7 )
4. mﬁfgﬂﬁmﬁ'u (9pn )

5. dnwnuznitlszna

6. fm'um'mqaLﬁuuﬁm:m’uﬁﬁw:m (ms)

Isslvlty

Emissivity
.93

5

2

December
North

East

East

Tropical zone

12

26

Cp (Jkg.K)
780
835
780

Absorptance

-6

plkg/m3)
1860
1920
1860

plkg/m3)
1920

TempAirOut
(oC)

Re ivil

255
24.8
24.4

24
236
233
228
22.7
237

26
279
29.4
30.9

31
31.4
315
31.4
30.5
29.2

28
27.3
26.8
26.6
259
25.2

Wi (em)
1

10

Q)

6

Absorptance

63

21
13.92
105

100.6

Reflectivity

.37

DewPoint

(oC)

19.29
19.3
19.02
18.74
18.62
18.29
19.16
19.2
19.96
19.69
18.47
18.57
17.65
18.13
18.1
17.52
17.21
17.86
18.5
18.75
19.08
19
18.93
18.78

19.43
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E 2|
INSIDE ROOM OUTSIDE ROOM
fisanne - Sutaiedarun Ldagan A 7 Suvdaiie
Trr a2 i D A
fudi Tamzin k (w/mE) Cpkak] plka/m3] fwi(cm)
1 Il:ement mortar L 4 j I g2 I Fan I 1860 I 1
z
2 |Brick LCOmman r. _'J I g2 I 235 I 1920 I n
3 | Cement mortar =l 72| w0 | iesn |
e
Step? : TdRiaIpiaaTns / Yy y AR 4
ﬂ' ¥ ?/ dl 7 dl [ o
zﬂ‘Vl 4.3 UMD UUFARALN 2 ﬂ’]?l’&‘ll‘ﬂ&l”@Lﬂil‘m‘]_l'l’&@ﬂ'ﬂ\‘mu\‘i‘ﬂ’]ﬂ’]?
v C-AMy Documentshinputi21.12_3zhade ths o |D|ﬂ

Fil= Help
==

® N a|las =

[ew Dper Save Frint | Back Formard |

™~

X1 12 mmm:ﬁiaaa_ﬂﬂ'saiiﬁ.qg,_iw"[z:cm;_-} | 30
| 4

*® 2 ot
E_t 3 A asgdnsadinas (Y cm|

U
Building -A[=| A Armniatadgdnsaasan [ X cm 400

G s:ﬂ:%ﬂa's:ﬁ'ﬁﬁdaﬂpsafﬁmmﬁ;aaa [t:em] 391

B. ssrefindssridnsgunsaiwaniiugdaatas (S cm] I 15

|8 szezvassriagdnsedaseaiuadaaans (41 cm) | 0

7. szeztassrisadnsdfasemfuwawatans (U em) I 15

sHRTdN k [ wim.K | CpldikaK) plkadma3]

I.&sbestns-cement board j | Rals] I 1000 | 1920

| Step3: ﬁa@aﬁaaaﬂnsafﬁaum

a ¥ :l/ dl )Y dl o Y 6 o
51U 2.4 vrhaedunauin 3 Mslddeyaneiudeyaresgiinsndicunm

107



C:3My Documentsiinputy21.12_3shade ths N 0] =l
Fil= Help
PME 3|0 BEA|7
[Ew [Hper Save Frint Back Fonmard Stop | Calculator|  About
Ingide Room Qutside Room
—_— 1. s el s [ ket ) IMFUT
=
— 2. A aasaauanatms [ kmhr ) IMPUT
—_— -—
[ -—
—_— — 3 amﬁaﬁmﬂlumms [al] INFUT
Vi ( kmihr ) Vo ( kmihr )
- Vil INPUT
T(°c) T,(°C) A W‘W“&;ﬂm“ ot
B, gantiad Day&ﬁ@/gﬁjﬁﬂwanmms [al] INFUT
- 2 .
/ - - .
/ o~
//‘. L, . -: 4
|Stepd - fayanameaasazuedan o o o

108

a £ > ~ ‘Y = % v
gﬂ'ﬂ a.5 YU TURDUN 4 ﬂq?sl,@"ll”ﬂgﬂﬂLﬂﬂQﬂum‘ﬂNﬂ@W’]\?ﬂ’]ﬂﬂ’]‘Wﬂi@\‘]’N.ﬂf]"J:ZLL"Jﬂ@‘ﬂll

% C:AMy Documentsilnputh21_12_ 3zhade.ths

=101 ]

File Help
e Hper Save Print | Back
™
\
Inside Room Outside Room
E mizsivity Abséinﬁéance Feflectivity
| & | & 4
~ e luanms-
IConcrete j
E mizzivity .:ﬁbsorptance Héﬂ;@ﬁvil}l
| G B Tl 4
f‘ﬁ’i‘ﬂ:é‘n’aﬂﬁsafﬁatfmm
ek e

I.ﬁ.sbestos-Cement Board

A sklaasadaaanash

| 5
Emizzivity Abzorptance

=

Reflectivity

A sdefiauSilnasfusin | .2 | 93 E

3 per

| Step5 : skl Sainas T mitasinag

4

a o o p o A o | o o a
gﬂ’/l U.6 YUIDTUADUN 5 ﬂqﬁiﬁﬁlﬂ&lﬂ@LﬂEIrJﬂ‘]_Iﬁqﬂ’]?lﬂ@ﬂ?ﬂ@m@\m@ﬁ]ﬁ]u@m’]\‘l”l



109

C:\My Documentsilnputh21_12_3shade.ths

-
R
| N

51" 2.8 uihasuanenisiuneuEusunsAauInidsunsiaaniowmes



AMANUIN A

ns NS auandsuniaaNsausaInnkuLlaanaAlg
Waln1sfnamlnsaiaunaLUIuaY 3 TU LAy

Tdsinshnnsailnsaitanan Tudusng g



a .
UFnuanusausanndigilfananais

111

Bnuanudausundgulaanaims

1000 4
—~ 800
£2)
g
= 6004
E4
& —— No Shade
=
8 400 = 3Shade
<
é 4 1 Shade

200 4
2
c
4
(@
A 0

200

T00 200 300 400 500 600 700 800 %00 1000 1100 1200 100 200 300 400 500 600
AMCOAM AN AV MM AM AM AM AV AV AM PM PM O PM PM M PM
IR
e
19 a v o -
ﬂ?‘&l']mﬂ'l’]&l‘i’rlu?’l&wll‘ll'lgL‘]Jﬂ’r]nﬁ']ﬂ'li‘

1000
—~ 800
2
g
= 600
<
& —— No Shade
=
28 400 o = 3Shade
=
g 4 1 Shade

200
2
c
4
«
A 0

200

00 200 300 400 500 600 700 00 900 1000 11:00 1200 100 200 300 400 500 600 700 &00 900 10:00 11:00 12:00

AMCAM AM AV AM AM AM AM AM AM AM PM PM BM  PM | PM | PM

[N

Y

1%

'
a

21 Au1AN

1000 4
— 800 -
|2}
s
2
= 600
2z
= —— No Shade
=
aﬂ 400 = 3 Shade
-
C@‘ 4 1 Shade

200 -
=
cC
2
a3
A 0%

200 J

00 200 @00 400 500 600 700 &0 ©00 1000 1100 1200 100 200 300 400 500 600 700 &0 800 1000 11:00 1200
AdOAM AM O AV AM AM AM AM AM AM  AM PM PM PM PM  PM PM PM PM PM M PM  PM AW
[l
L
a
nzIUDBAN
19 a v -
ﬂ?mmmwmue’mm‘mgLﬂaanmme

1000 -
—~ 800 o
2
<
= 600
Ed
& —— No Shade
=
8 a0 = 3Shade
=
g 4 1 Shade

200
5
c
2
«
- P

-200 J

100 200 300 400 500 600 700 800 900 1000 11:00 1200 100 200 300 400 500 600 700 800 800 1000 11:00 1200

Ml AM T AM (AW AMC AML M AWML AM AM AV PM PM PM  PM  PM  PM  PM  PM  PM  PM  PM  PM  AM

[N

ATAIUAN

~ o & A a o oo > > P a o oo a '
gﬂ‘w A.1 LGN']MF]QWN?@H?QNV]N’]ul’ﬂ@ﬂﬂﬂ’]ﬂ’]ﬁ‘LNﬂNﬂq?m@m\‘]@qﬂﬂ?mu\‘]uﬂﬁLLuQuﬂu 1 3 U LAy vLNﬂJﬂ']?m@m\‘]ﬂ‘ﬂﬂ?mU\‘]LLﬁﬁ WLQ@'\W'N”I




Bnuanudausuidgulaanaims

112

Rnuanudausundgulaanaims

FTNIUANMNTAUTIN

W

200 S,

1000
—~ 800
[2]
=
2
= 600
2
& —— No Shade
=
R = 3Shade
=
é s 1Shade
200
2
[
2
«
- 0
200 4
00 200 300 400 500 600 700 800 S0 10:00 1100 1200 100 200 300 400 500 60O 700 800 90041000 11:00 4200
MM AM AM AM AM M AM A AM AM AV PM O PM PM PM PM PM PM
[l
Wil
» 4w s
ﬂ‘%ﬂﬁmﬂ’ﬂﬂ‘i’ﬂuﬁ'}ﬂﬂl'ﬂ’lgLﬂﬂ’ﬂﬂ’ﬂ’]ﬂ'ﬁ?
1000
—~ 800+
2
g
= 6004
—— No Shade
a 400 4 = 3 Shade
& 1Shade

-200 4
100 200 300 400 500 600 700 800 900 1000 11:00 1200 100 200 300 400 500 600

AMAM O AM AV AM AM AM AM AM AM  AM  PM PM PM  PM | PM | M PM

(2Rl

1%

1
a

21 Hgueu

1000 4
— 800 -
|2}
s
2
= 600
&
@ —— No Shade
=
@ a0 | = 3Shade
-
C@‘ 4 1 Shade
3 04
e
2
a3
A 0
-200
00 200 300 400 500 600 700 &0 ©00 1000 1100 1200 100 200 300 400 500 600 700 &00 900 1000 11:00 1200
A AU AM AV A AM AM AM AM AM  AM PM PM PM PM  PM PM PM PM PM M PM  PM AW
[l
Q
a
ASIUBDRAN
19 a v -
ﬂ?mmmwmue’mm‘mgLﬂaanmme
1000 -
—~ 800 o
2
<
= 600
&
© —— No Shade
=
aﬁ 400 | = 3 Shade
=
g 4 1 Shade
R
&
2
«
- 0
-200 J
T00 200 300 400 500 600 700 §00 900 10:00 1100 1200 00 200 300 400 500 600 700 800 900 10:00 11:00 1200
aal he R A DA AT AL M DM AV PM PM PM O PM PM PM PM PM PM M PM PM AW
A

ATAUAN

. . o & A a o oo > > P a o oo A )
gﬂVI A.1(pA) ﬂ?‘ﬂ’]m@qqmﬁﬂuﬁ‘rJNwNquLﬂ@@ﬂ@qﬂq?LN@Nﬂq?m@mQ@ﬂﬂ?mUQLLﬁﬂLLuqu@u 19 3 U LAY 13J3Jﬂ”|:“[§l®ﬁl<1ﬂﬂﬂﬁ‘ﬂ$‘].ld&ﬂ@ V]L"J@’]W’N”I



Bunuanusausuindrgulfanaims

113

Bunuanusausuindrgulfanaims

1000
—_ 800 o
(2]
=
©
S

600 o
=4
& —— No Shade
=
8 w00 = 3Shade
=4
g 4 1 Shade
< I,

200
I
C
=4
&

0 4 e
-200 -
[0
On)
13 a v -
ﬂ‘%ﬂﬁmﬂ’lﬁﬂ‘i’ﬂu?'}&lﬂl"ﬂ’lgLﬂﬂ’ﬂﬂ’ﬂ']ﬂ']?

1000
—_ 800 o
b2
k)
H

600 o
=4
& —— No Shade
=
& w00 = 3Shade
=4
g 4 1 Shade
«

200
I
C
=4
ﬂ(l"
e 0 4 T e —

-200 -

100 200 300 400 500 600 700 800 900 1000 11:00 1200 100 200 300 400 500 600

AMAM O AM AV AM AM AM AM AM AM  AM  PM PM PM  PM | PM | M PM

(2Rl

1%

'
=

21 NuaNeY

1000 4
—~ 800 -
1)
=
s
S
z
T —— No Shade
=
8 a0 = 3Shade
E
< & 1Shade
&
200
e
i
e
«
- 0 ——
200
10 200 300 400 500 600 700 H0O 900 1000 1100 1200 100 200 300 400 500 GO 700 800 900 1000 1100 1200
MMM AN A A AW AM AW A AV AM PM PM PM PV PM PM PM PM PM M PM PM AV
[Nl
Q
a
ASAUBRAN
o 4w g
ﬂ‘%ﬂ']mﬂ’i']ﬂ‘i'ﬂu?'lﬂvll'ﬂ’]gLﬂﬂ'ﬂn’ﬂ']ﬂ']‘i
1000 4
—~ 800
2
g
< 600 -
z o,
@ . ° —— No Shade
= n u,
;g 400 ._-' ‘._‘a = 3Shade
I _,,n"... 2\  1Shade
£ 20 %
] \
&
2
@
0 A S
200

100 200 300 400 500 600 700 800 900 1000 11:00 1200 100 200 300 400 500 600 700 800 900 1000 11:00 1200

M AMAM [ AV AMC AML AM AWML AM AM AM PM PM  PM  PM  PM  PM  PM  PM  PM  PM  PM  PM AWM

(21l

ATAIUAN

P . o & A~ a o oo > > P a o oo A )
E]:']J‘V] A.1(5A) ﬂ?NqMQqu?QU?QNWNquLﬂ@@ﬂ@qﬂq?LN@Nﬂq?m@mQ@ﬂﬂ?mUQLLﬁﬂLLuqu@u 19 3 U LAY 13J3Jﬂ”|:“[§l®ﬁl<1ﬂﬂﬂﬁ‘ﬂ$‘].ld&ﬂ@ V]L"J@’]W’N”I



Bunuanusausuindrgulfanaims

114

Bunuanusausuindrgulfanaims

1%

'
=

1000 1000 -
—~ 800 — 800 |
[2) 1)
= =
S 2
= 6004 = 600
< <
& —— No Shade T —— No Shade
= =
2& 400 o = 3Shade a8 400 o = 3Shade
< <
< 4 1 Shade < & 1Shade
g 200 g 200
[ c
4 %
“w “w
-~ 0 — —— \~ 0 A
200 4 200
100 200 300 400 500 600 700 GOD 900 10:00 1100 1200 100 200 300 400 500 600 100 200 300 400 500 600 700 600 900 1000 1100 1200 100 200 300 400 500 600 700 §00 900 1000 11:00 1200
AMAM AM AM AM AM AM A AM AM AM PM O PM PM M PM PM PM AM A AM AM A AM O AM AW AM A AM PM PM PM PM PM PM PM  PM PM M PM PM AV
[0l [Nl
= L
a
LU a nzIUDBAN
- S o 9 S o
ﬂ‘%ﬂﬁmﬂ’ﬂﬂ‘i’ﬂuﬁ'}ﬂﬂl"ﬂ’lgLﬂﬂ’ﬂﬂ’ﬂqﬂ'ﬁf ﬂ?mmmﬁmaue’mm‘mgLﬂaanmm?
1000 1000 -
—~ 800+ —~ 800 |
2 2
g <
= 6004 = 6004
< 3
& —— No Shade & —— No Shade
= =
2& 400 o = 3 Shade 28 400 o = 3 Shade
< =<
[y [y a
& & 1Shade & 1 Shade
a0 3 20
[ c
4 2
o« «
-~ 0 e e — - 0
200 4 200 4
100 200 300 400 500 600 700 GOD 900 10:00 1100 1200 100 200 300 400 500 600 T00 200 300 400 500 600 700 B0 900 1000 1100 1200 100 200 300 400 500 600 700 §00 900 1000 1100 1200
A AM AM AM AM AM AW A AM AM AM PM O PM M BM (AW AW B v A (AW AW AW AW A AL AM PM PM PM M PM O PM PM PM PM M PM PM AV
[0l [0

21 fUANAN

ATAIUAN

. . o a A o a o oo > > P a o oo A )
gﬂcl’] A.1(pA) ﬂ?‘ﬂ’]m@]qqm?ﬂu?quN'\ulfﬂ@@ﬂ@qﬂqﬂﬂ@mﬂq?mQMQﬂﬂﬂ?MUQLLﬁﬂLLuQu@u 19 3 U LAY 13J3Jﬂ”|:“[§l®ﬁl<1ﬂﬂﬂﬁ‘ﬂ$‘].ld&ﬂ@ V]L"J@’]W’N”I




Bunuanusausuindrgulfanaims

115

Bunuanusausuindrgulfanaims

1000
—_ 800 o
(2]
=
©
S

600 o
=4
& —— No Shade
=
8 w00 = 3Shade
=4
g 4 1 Shade
«

200
I
C
qg

-
-200 -
[0
On)
13 a v -
ﬂ%ﬂﬁmﬂ’iﬁﬂ‘i’ﬂu?'}ﬂﬂl"ﬂ’lgLﬂﬂ’ﬂﬂ’ﬂqﬂ'ﬁf

1000
—_ 800 o
b2
k)
H

600 o
=4
& —— No Shade
=
& w00 = 3Shade
=4
g 4 1 Shade
«

200
I
C
qg

-
-200 -

100 200 300 400 500 600 700 800 900 1000 11:00 1200 100 200 300 400 500 600

AMAM O AM AV AM AM AM AM AM AM  AM  PM PM PM  PM | PM | M PM

(2Rl

1%

'
=

27 L8

1000 o
— 800
1)
=
s
= 600 o
"
& —— No Shade
=
S8 a0 | = 3 Shade
=
g 4 1 Shade
[

200
2
i
qg

e
-200 -
10 200 300 400 500 600 700 H0O 900 1000 1100 1200 100 200 300 400 500 GO 700 800 900 1000 1100 1200
AR A A AW A A AU AW A AU PM PM M PM P PM PM PM PM PM M M AW
[l
Q
a
ASAUBRAN
1% a v o -
UFnuanusausandinguaanaians

1000 o
— 800
2
g
el 600
=
@ —— No Shade
=
8 a0 = 3 Shade
=
g 4 1 Shade
[

200
2
c
dg

oo
-200 -

100 200 300 400 500 600 700 800 900 1000 11:00 1200 100 200 300 400 500 600 700 800 900 1000 11:00 1200

M AMAM [ AV AMC AML AM AWML AM AM AM PM PM  PM  PM  PM  PM  PM  PM  PM  PM  PM  PM AWM

(21l

ATAIUAN

. | o & A o a o oo > > P a o oo A )
gﬂVI A.1(pA) ﬂ?ﬂqmﬂqqmﬁﬂuﬁ‘r)ﬂwNquLﬂ@@ﬂ@qﬂq?LN@Nﬂ’]?mmﬂﬂ@ﬂﬂ?mUQLLﬁﬂLLuqu@u 19 3 U LAY 13J3Jﬂ”|:“[§l®ﬁl<1ﬂﬂﬂﬁ‘ﬂ$‘].ld&ﬂ@ V]L"J@’]W’N”I



AMANUIN 3

NN LS UL AL LA AT NS AUTINTBINITLNTIRANN AN RS
WalnsfnaalnsitunawuIuay 3 Tu uay

Tdsinshnnsailnsnitanan Tudusing g



ANANNSaUTINTRINNSUHSIRAN AR RS

117

AANNSaUTINARINISLESIRAN AR

7000 4 7000 4
z 2
® 6000 g 6000,
> 4 ™ 5000 -
@ 5000 o
< =
c c
@ 4000 4 @ 4000
b4 —— No Shade Z —— No Shade
& s .
€ 3000 + = 3Shade | = 3Shade
&
« 4
4 2 1 Shade

2 200 4 ey & 2000
@© @
= =
& a& 1000 4
A 1000 ©
= 2
[y &
& s
<« 0 o™ . [ 0
c G
£ S

-1000 4 ~1000

100 200 300 400 500 600 7:00 800 900 1000 11:00 1200 1:00 200 300 400 500 600 7:00 800 900 1000 11:00 120 100 NELCRS 0 400 500 600 T:00 8§00 S:00 10:00 11:00 1200 100 200 300 400 500 GO0 700 SO0 00 10:00 11:00 12:00
AM AM AM AM  AM  AM AM  AM  AM  AM  AM PM PM PM PM  PM PM  PM PM PM  PM  PM  PM  AM AMAMCCAM AM AM AM AM AM AM AM AM PM PM PM PM PM  PM  PM  PM  PM  PM  PM  PM  AM
LR LI|1
b [ %
[
LU a ASIUBDBN
. P ro a o . P ro P
ANAMNSAUTINTBINTUNSIRANAIANARE ANAMNSAUTINTRINTUNSIRANAIANARE

7000 4 7000 -
2 2
© 6000 4 ® 6000 4
& 5000 o & 5000 4
s &
[ =
< [
@ 4000 @ 4000
Z — No Shade 4 —— No Shade
< [
€ 3000 = 3Shade < 3000 = 3Shade
[y c
o <4
2 4 1Shade 2 1 Shade
© 2000 © 2000
Y Y

" M& .

a& 000 sescsd LY & oo
2 2
o c
jad 1 3
[ 0 & 0
g =
£ <

-1000 4 -1000 4

100 200 300 400 500 600 700 800 900 1000 11:00 1200 1:00 200 300 400 500 600

AMAM AV AM AM AM  AM  AM AM  AM  AM  PM PM PM  PM | PM Pl PM

700 800 900 10:00 1100 1200

2

PM

PM

M

oM

A

1%

317

3.1 ANANINFAUIINIRINTUETIRANNAR RTINS

=

T

100 200 300 400 500 600 700 800 900 1000 1100 1200 1:00 200 300 400 500 600 700 800 €00 10:00 11:00 12:00

AMC M AM U AM  AMC AML AM AML AM  AM AM PM PM  PM PM PM PM  PM PM PM  PM  PM  PM  AM

21 Au1AN

ATAIUAN

AnsagUnsniiaunauuInen 1 9u 3 44 uay lilnsfafsgUnsnitiouen Moaisne



118

. > ‘o P . > ‘o P
ANAMNSAUTINTBINTUNSIRANAIANARE ANANNSAUTINTBINTUNSIRANAIANARE
7000 - 7000 -
2 2
T 6000 o ® 6000
& 5000 o & 5000
= =
= =
& 4000 4 & 4000 4
2 — No Shade 2 — No Shade
& &
€ 3000 4 = 3Shade € 3000 = 3Shade
c (n
<4 s
=2 4 1 Shade < 4 1Shade
c 2000 © 2000
3 o b
a ‘M ) =
A 1000 - e 1000
< 2
< &
[ad i
[ 0 [ 0
c (=
& &
-1000 4 -1000
T00 200 300 400 500 600 700 800 00 1000 1100 1200 100 200 00 400 500 600 700 800 9004000 11:00 1200 100 200 300 400 500 600 700 800 00 1000 1100 1200 100 200 00 400 500 600 700 8O0 900 10:00 11:00 1200
A AM AM AM AM AM  AM  AM AM AM  AM PM PM PM PM PM PM PM PM PM PM PM P AW A AM AM AM AM AM  AM AM AM AM  AM PM PM  PM PM PM PM  PM  PM PM PM PM PM AW
LI|1 LI|1
] s
74
tUR ASIUDBN
. > ‘o P . > ‘o P
ANAMNSAUTINTBINTUNSIRANAIANARE ANAMNSAUTINTRINTUNSIRANAIANARE
7000 - 7000
2 2
T 6000 o ®_ 6000
& 5000 o & 5000 4
= =
= [
c c
@ 4000 4 @ 4000 -
2 — No Shade 4 — No Shade
& &
< 3000 = 3Shade < 3000 = 3Shade
c c
<4 <4
=2 4 1 Shade 2 4 1Shade
c 2000 c 2000
© @©
g =
ag 1000 & oo
E9 2
< c
[ 0 € 0
(o &
& &
-1000 -1000 J
T00 200 300 400 500 600 700 800 00 1000 1100 1200 100 200 00 400 500 600 700 8OO 900 10:00 11:00 1200 100 200 300 400 500 600 700 800 00 1000 1100 1200 100 200 00 400 500 600 700 8O0 900 10:00 11:00 1200
A AM AM AM AM AM AM AM AM AM AM PM O PM M PM (M LM PM RM PN RM A P AW A San A A Tau AL M A M AW AMO PMO PM O PM PM PM PM PM PM PM PM PM PM AW
LI|1 LI|1

e 21 HauU8u AZAURN

Y
dl 1 | 1% 1o = a s dll = a :l/ 6 o 21/ :j/ s a Z’/ 6 o dl ]
g‘ﬂ‘V] 3.1(p1|) ﬂ’]V’YJ’]N?@M?QN?I@\‘IF]”I?LLNNW’WHWN@’WW]EILN@NﬂW?ﬁﬂﬁ]ﬂﬂﬂﬂ?mU\‘]LL@@LL‘I«LQ‘L&@H 1 9% 3 U WL 13~I3~Iﬂ’]ﬁ‘[§l®ﬁ]\‘1ﬂﬂﬂﬁ‘§l¢ﬂ\‘]LLﬂ@ NN



119

. » ‘o a o . » ‘o P
ANAMNSAUTINTBINTUNSIRANAIANARE ANANNSAUTINTBINTUNSIRANAIANARE
7000 - 7000 -
2 2
T 6000 o ® 6000
& 5000 4 & 5000
= =
= =
& 4000 4 & 4000 4
2 — No Shade 2 — No Shade
& &
< 3000 4 = 3Shade € 3000 4 = 3Shade
c (n
<4 s
=2 4 1Shade 2 4 1Shade
© 2000 © 2000
@ @
a a
A 1000 - e 1000
=2 =2
< &
[ad il . ta
[ 0 (S 0
c (=
& &
-1000 4 -1000
T00 200 300 400 500 600 700 800 00 1000 1100 1200 100 200 00 400 500 600 700 800 9004000 11:00 1200 100 200 300 400 500 600 700 800 00 1000 1100 1200 100 200 00 400 500 600 700 8O0 900 10:00 11:00 1200
A AM AM AM AM AM  AM  AM AM AM  AM PM PM PM PM PM PM PM PM PM PM PM P AW A AM AM AM AM AM  AM AM AM AM  AM PM PM  PM PM PM PM  PM  PM PM PM PM PM AW
LI|1 LI|1
ay [
a
LU a nzIUDBAN
. » ‘o P . » ‘o P
ANAMNSAUTINTBINTUNSIRANAIANARE ANAMNSAUTINTRINTUNSIRANAIANARE
7000 - 7000
2 2
T 6000 o ®_ 6000
& 5000 o & 5000 4
= =
= [
c c
@ 4000 4 @ 4000 -
2 — No Shade 4 — No Shade
& &
€ 3000 = 3Shade < 3000 = 3Shade
c c
<4 <4
=2 4 1Shade 2 4 1Shade
© 2000 c 2000
© @©
a 348040000000800,000000004000325, =
bt 8450,
A 1000 sacaté R 58 mooo
E9 2
< c
[ad [od
[ 0 & 0
(o &
& &
-1000 -1000 J
T00 200 300 400 500 600 700 800 00 1000 1100 1200 100 200 00 400 500 600 700 8OO 900 10:00 11:00 1200 100 200 300 400 500 600 700 800 00 1000 1100 1200 100 200 00 400 500 600 700 8O0 900 10:00 11:00 1200
A AM AM AM AM AM AM AM AM AM AM PM O PM M PM (M LM PM RM PN RM A P AW A San A A Tau AL M A M AW AMO PMO PM O PM PM PM PM PM PM PM PM PM PM AW
LI|1 LI|1

1%

dl 1 ' % 1o al a e dll = a
g‘ﬂ‘l’] 4.1(A8) ANAINHNTAUTINABINITLNTNRAANNAWANFLILHANNTFA

21 NuaNeY

v
o

ATAIUAN

aginsnifounauuanen 1 9u 3 44 uaz lailinsfnfsgUnanitiouwnn Naaisne



120

. P ro a o . P ro P
ANAMNSAUTINTBINTUNSIRANAIANARE ANANNSAUTINTBINTUNSIRANAIANARE
7000 4 7000 4
2 2
T 6000 4 & 6000 4
= =
& 5000 4 & 5000
= s
= =
& 4000 4 & 4000 4
b4 ~ No Shade - —— No Shade
& &
€ 3000 = 3Shade € 3000 - = 3Shade
c (n
<4 4
2 4 1Shade 2 1 Shade
& 2000 & 2000
@ @
a a
A 1000 - e 1000
2 2
& o5 i &
S 0 € 0
(o |
@ €
-1000 4 -1000
£00 500 600 700 800 900 100 1100 1200 100 200 300 400 500 600 700 00 004000 1100 {200 £00 500 600 700 800 900 1000 1100 1200 100 200 300 400 500 §00 700 §00 900 1000 1100 1200
AM AM AM AW AM AW PM PM  PM PM PM P PM  PM  PM PM PM  PM. AM AM AM AM AW AM AW PM PM PM PM PV P PM  PM PM  PM  PM  PM  AM
LI|1 LI|1
Pl a
a
LYiua ASIUBDBN
. » ‘o a o . s ‘o a o
ﬁ’lﬂ'l’]&l‘a"rlui’)ll‘ll’ﬂ\in']‘iLlN‘a\ia'ﬂ’lﬂﬂ'N’ﬂ’]‘ﬂEIEI ﬁ’lﬂ'l’]&l‘a"rlui’)ll‘ll’ﬂ\in']‘iLlN‘a\ia'ﬂ’lﬂﬂ'N’ﬂ’]‘ﬂEIEI
_ 7000 _. 7000
2 2
g 6000 g 6000
N .
2 s000 2 5000
= =
C C
< 4000 — No Shade g 4000 o, — No Shade
I [ & A
& & O
e 3000 " 3Shade e 3000 0 ] " 3Shade
c c L)
4 14 u
2 s 1Shade 2 2 & 1Shade
© 2000 © 2000 -
@ @ td
= = a8
NS 1000 N 1000
= =
[ C
o 0 T - 0 ——— T,
c c
€ €
1000 1000
600 700 800 900 1000 1100 1200 100 200 300 400 500 600 700 €00 $00 1000 1100 1200 600 700°°800 900 1000 1100 1200 100 200 300 400 500 600 700 €00 $00 1000 1100 1200
AMCAM A AM AV AM PM PM PMoPM M PMLPMLPM  PMLPM P PM AW AM A AM A AV AM PM PM M PM PM PM PM PM P PM P PM AW
[N} [N}

il 21 8U4INAN AZIUAN

v
o

U7 9.1(sl0) ArAnFousaNteInsuLTIAaINAenTindileiin1sanfgUnsniiunauuInen 1 9u 3 41 uaz lilnfafsgUnanitiouen Maaisie



ANAMNSAUTINTBINSUHSIRAN AR

121

ANAMNSAUTINTBINSUHSIRAN A RS

7000 __ 7000
2 2
® ®

6000 6000
= =
. .
2 5000 2 5000
= (=
C c
g 4000 — NoShade $ 4000 — No Shade
[ )
& &
e 3000 * 3Shade e 3000 * 3Shade
[ G
e e
E & 1Shade ) & 1Shade
& 2000 & 2000
& &
= =
NS 1000 = 1000
= =
& &
€ 0 & “
(e -
RS &

-1000 -1000

100 200 300 400 500 600 700 800 900 1000 1100 1200 100 200 300 400 500 600 700 800 900 1060 1100 1200 100 200 300 400 500 600 700 800 900 1000 1100 1200 100 200 300 400 500 600 700 800 900 1000 1100 1200
AMCAM A AMC AM AN AW AW AW A AM PM PM P PM M PM PM A P PM PM P AN AMCAM A AM AM AN AW AW A A AM PM PM P PM PM PM PM P P M M P AW
[N [0
a o
a
LYiua ASIUBDBN
. > v a ¢ . 5 ‘o P
ﬁ’]ﬂ'l']ﬂ‘i’r]ui’)““ll’r]ﬂn']‘illﬂ‘iﬂa'ﬂ’]nﬂ'lﬂ’ﬂ’]“ﬂﬂ?_l ﬁ’]ﬂ'l']ﬂ‘i’r]ui’)““ll’r]ﬂn']‘illﬂ‘iﬂa'ﬂ’]nﬂ'lﬂ’ﬂ’]“ﬂﬂ?_l

7000 7000
2 2
® ko)

6000 6000
= =
. .
2 s000 2 5000
= =
[ [
< 4000 — No Shade g 4000 — No Shade
[ [
& &
e 300 * 3Shade e 3000 * 3Shade
[ [
e e
E & 1Shade = & 1Shade
& 2000 & 2000
& &
= =
NS 1000 N 1000
= =
& il M- &
e 0 — e 0 :
(e ()
RS RS

-1000 -1000

100

200 300 400 500 600 700 800 900 1000 1100 1200 100 200 300 400 500 600 700 800 900 1000 11:00 1200

AMAM AM AM AM AM AM AM AM  AM AM  PM PM PMun PM  PM M L PMLPM PN PM PMo PM AM

I[N

i 2

dl ! | % 1o al a e dll = a
g‘ﬂ‘l’] 4.1(A8) ANANHNTAUTINABINITLNTNRAANNAWANNFLILHANNTFA

100

AM. AMs AMa AMo AMgnAM AMgo AM O AM AM AM O PM PM PM PM  PM PM PM  PM PM  PM  PM PM  AM

200 300 400 500 600 700 00 900 1000 1100 1200 100 200 300 400 500 600 700 800 900 1000 11:00 1200

I[N

7 LNEEY

v
o

AZAUAN

aginsnifounauuanen 1 9u 3 44 uaz lailinsfnfsgUnanitiouwnn Naaisne



NANUIN 9

nslFauinauaunirIneuanuazneluaIAg
Waln1sfnamlnsitunawuIuay 3 Tu LAy

lisinshnnsailnsaitanan Tudusng g



123

aa - &
’qm‘ﬂgﬂﬂ’)‘ﬂ’ﬂil‘ﬂﬂ'ﬂﬂ'ﬂ']ﬂ’l‘i“/lsiﬂ’lil’l‘uklﬂt.ﬂ’]il‘u@n’ﬂ’]ﬂ’]‘a‘

aa - &
’qm‘ﬂgﬂﬂ’)‘ﬂ’ﬂil‘ﬂﬂ'ﬂﬂ'ﬂ']ﬂ’l‘i“/lsiﬂ’lil’l‘uklﬂt.ﬂ’]il‘u@n’ﬂ’]ﬂ’]‘a‘

50 - 50 -

45 o 45 o
® =
] ]
LS — Inside No Shade L5 — Inside No Shade
® @
g —=— Outside No Shade g —=— Outside No Shade
< -
E 35 4 & |nside 3 Shade 5 & Inside 3 Shade
G <
= A Outside 3 Shade = 4 Outside 3 Shade
<2 <2
= X Ambient = X Ambient
] c
@ @

20 20

00 200 300 400 500 600 700 800 900 1000 1100 1200 100 200 300 400 500 600 700 800 5900 1000 11004 1200 500 700 80 SO0 1000 1100 1200 100 200 300 400 500 600 700 800 800 1000 1100 1200
A AW AV AN AW AW AW AW AV AW P PM BM P PM PM M P M B P M AW AVCAM AW A AW AW PM PM M PM O PM P4 M PM PM P M M AW
IR IR
Pl a
a
LYiua ASIUBDBN
aa ™ & aa ™ &
’qm‘ﬁgﬂﬂ’)‘ﬂ’ﬂilﬂﬂ'ﬂﬂ'ﬂﬁﬂ’l‘i“/l\iﬂ’l?_l’luklﬂtﬂ’]il‘uﬁn’ﬂ’]ﬂ’]‘i ’qm‘ﬁgﬂﬂ’)‘ﬂ’ﬂilﬂﬂ'ﬂﬂ'ﬂﬁﬂ’l‘i“/l\iﬂ’l?_l’luklﬂtﬂ’]il‘uﬁn’ﬂ’]ﬂ’]‘i

50 - 50 -

45 4
I3 I3
] ]
e 40 —— Inside No Shade L —— Inside No Shade
® ®
g —=— Outside No Shade g —=— Outside No Shade
< <
s A Inside 3 Shade s A Inside 3 Shade
(G (G
= 4 Outside 3 Shade = 4 Outside 3 Shade
<? <2
= X Ambient = X Ambient
] 2
@ @

20 20
00 200 300 400 500 &00 700 B0 900 1000 1100 1200 100 200 300 400 500 600 700 &00 00 1000 1100 1200 600 700 BO0 900 1000 1100 1200 100 200 300 400 500 600 700 800 800 1000 1100 1200
AMCAM M AM AM AM AM AM AM AM AM PM PM PM M PW L PM B Bv Pm em M PM AWM AMC MO AMOL AMC ML AM PM PM PM PM PM PM P PM PM PM PM PM A
[ >

1%

21 Au1AN

ASIUAN

v 1

7U71 2.1 gunnAisenasisnieluuazniaueniaiinissiassgLnsniisunauiaue 3 4u uaz TinisassgUnaniisunn Noaisne




124

)

o

ANANTRLTEI R

WA (

a0

50

45

40

aa - &
’QNMQNN’)"H’EQtﬂﬂ'ﬂﬂﬂﬁﬂ’l‘i‘VNﬂ’]ﬂ’lultﬂzﬂ’lﬂu'ﬂn'ﬂ’lﬂ’]‘i

— Inside No Shade

—=— Outside No Shade

& |nside 3 Shade

A Outside 3 Shade

X Ambient

=

N (RIALTRLDEAR)

«

50

45

aa - &
’QNMQNN’)"H’EQtﬂﬂ'ﬂﬂﬂﬁﬂ’l‘i‘VNﬂ’]ﬂ’lultﬂzﬂ’lﬂu'ﬂn'ﬂ’lﬂ’]‘i

— Inside No Shade

—=— Outside No Shade

4 Inside 3 Shade

A Outside 3 Shade

X Ambient

WA (

a0

20

A Outside 3 Shade

X Ambient

600 700 &00 900 1000 1100 1200 100 200 300 400 500, L600 700 800

AMAM AM AM AM AWM PM PM M BM [ M [ PM BM Pm Pw

1381

a0

20

A Outside 3 Shade

20 20
S0 700 80 SO0 1000 1100 1200 100 200 300 400 500 600 700 800 500 700 80 SO0 1000 1100 1200 100 200 300 400 500 600 700 800 SO0 1000 1100 1200
AMCAM AWM AW AW AM PM PM PM M P PM M M M AMCAM AW AW AW AM PM PM PM PM P P M PM PM M P P AW
IR IR
] s
LYiva ASIUBDRAN
aa ™ & as ™ &
’qmv]ﬂNN’)‘ll’ﬂsilﬂﬂ'ﬂﬂﬂﬁﬂ’l‘i‘VNﬂ’]ﬂ’lullﬂﬁﬂ’lﬂu'ﬂn'ﬂ'\ﬂ’]‘i ’qmv]ﬂNN’)‘ll’ﬂsilﬂﬂ'ﬂﬂﬂﬁﬂ’l‘i‘VNﬂ’]ﬂ’lullﬂﬁﬂ’lﬂu'ﬂn'ﬂ'\ﬂ’]‘i
50 - 50
45 4
H H
8 404 — Inside No Shade L5 — Inside No Shade
® ®
g —=— Outside No Shade g —=— Outside No Shade
< <
E 35 4 & Inside 3 Shade E & Inside 3 Shade
G (G
=
<?
=

X Ambient

600 700 B00 900 1000 1100 1200 100 200 300 400 500 600 700 800 900 1000 1100 1200

AM D AMT AMDL AM CAMC AM PM PM PM  PM  PM  PM  PM  PM  PM  PM  PM  PM  AM

2]

1%

21 Hgueu

v
o

AZAURAN

v 1

7171 a.1(ste) grungiiaanmsianeTuiaznauenileinsfafsgUnsnituanuuaneu 3 44 uaz lilinfafsgUnanitiawnn Naaisie

Q




125

)

o

ANANTRLTEI R

WA (

a0

as ™ & as ™ &
’qNWQNN’)‘ll’ﬂsilﬂﬂ'ﬂﬂﬂﬁﬂ’l‘i‘VNﬂ’]ﬂ’l‘ullﬂ5ﬂ’lﬂu'ﬂn'ﬂ'\ﬂ’]‘i ’qNWQNN’)‘ll’ﬂsilﬂﬂ'ﬂﬂﬂﬁﬂ’l‘i‘VNﬂ’]ﬂ’l‘ullﬂ5ﬂ’lﬂu'ﬂn'ﬂ'\ﬂ’]‘i
50 - 50 -
45 o 45 o
®
=
40 —— Inside No Shade 353 —— Inside No Shade
@
—=— Outside No Shade g —=— Outside No Shade
e
35 4 & |nside 3 Shade 5 & Inside 3 Shade
@
A Outside 3 Shade = 4 Outside 3 Shade
<?
X Ambient = X Ambient
c
&
20 20
0 20 300 40 50 6% 700 80 900 1000 1100 1200 100 200 30 400 500 600 700 800 509 1000 1100 1200 10 200 300 40 S0 00 700 80 900 1000 1109 1200 100 200 300 400 500 600 700 500 900 1000 1100 1200
MM AW AV AN AW AW AW AW AM AW P PM BM PM PM PM M PM PM B P AM AV A A AW AV AN AW AW AW AW AV AW P PM BM PM PM PM M PM PM PM P PM AW
IR IR

On) ALIUDAN

)

o

ANANLTRLTEI R

WA (

a0

as = & as = &
’qmﬂﬂNN’)‘ll’ﬂsilﬂﬂ'ﬂﬂﬂﬁﬂ’l‘i‘VNﬂ']ﬂ1ullﬂ5ﬂ1ﬂu'ﬂn@1ﬂ7? ’qmﬂﬂNN’)‘ll’ﬂsilﬂﬂ'ﬂﬂﬂﬁﬂ’l‘i‘VNﬂ']ﬂ’lullﬂ5ﬂ’lﬂu'ﬂn'ﬂ'\ﬂ’]‘i
50 50
45 |
®
d
40 4 —— Inside No Shade L5 — Inside No Shade
@
—=— Outside No Shade g —=— Outside No Shade
c
& Inside 3 Shade s & Inside 3 Shade
@
& Outside 3 Shade = & Outside 3 Shade
<?
X Ambient = X Ambient
2
&=
20 20
0 200 300 40 50 600 700 800 500 1000 1100 1200 100 200 300 400 500 1600 700 800 SO0 1000 1100 1200 0 200 300 40 50 600 700 800 500 1000 1100 1200 100 200 300 400 500 600 700 800 SO0 1000 1100 1200
MCAM AN AW A AV A A A A AW e P B B (e e B e R e i e A M A A A A i i A e B e e B e M e e e e AW
IR IR

[ >

il 21 nuENaY AZIUAN

77 a.1(ste) grungiiaanmsianieTuiaznauenileinsfafsgUnsnitouanuuoneu 3 44 uaz lilinfafsgUnanitiawan Naaisie

v 1




126

aa - &
’qm‘ﬂgﬂﬂ’)‘ﬂ’ﬂil‘ﬂﬂ'ﬂﬂ'ﬂ']ﬂ’l‘i“/lsiﬂ’lil’l‘uklﬂt.ﬂ’]il‘u@n’ﬂ’]ﬂ’]‘a‘

aa - &
’qm‘ﬂgﬂﬂ’)‘ﬂ’ﬂil‘ﬂﬂ'ﬂﬂ'ﬂ']ﬂ’l‘i“/lsiﬂ’lil’l‘uklﬂt.ﬂ’]il‘u@n’ﬂ’]ﬂ’]‘a‘

g

pia) gruuRRaaIAsiene Tulaznauanilaln96n

il 21 8U4INAN

v

50 - 50 -
45 o 45 o
5 3
| 4 —— Inside No Shade LEST) — Inside No Shade
& @
g —=— Outside No Shade g —=— Outside No Shade
c e
E 35 4 & |nside 3 Shade 5 35 + & Inside 3 Shade
«@ @
dé; A Outside 3 Shade dé; 4 Outside 3 Shade
= 304 X Ambient = 304 X Ambient
] c
@ @
25 25
20 20
S0 700 80 900 1000 110 1200 100 200 300 400 50 600 700 500 990 1000 1109l 1200 S0 700 80 900 T 110 1200 100 200 300 400 50 600 700 500 800 1000 1100 1200
AVCAM AW AW AW AW PM PM PM PM O PM PM P PM M PM v M AW AMCAM AN A A AW PM PM P P P PN PM M PM PM P BM AW
IR IR
= L
a
LYiua ASIUBDBN
aa ™ & aa ™ &
’qN‘WQ3~lN’)‘ll’ﬂilﬂﬂ'ﬂﬂ'ﬂ']ﬂ’l‘ivlﬂﬂ’lil’luklﬂ;ﬂ’]ilu@n’ﬂ’]ﬂ’]‘i ’qN‘WQ3~lN’)‘ll’ﬂilﬂﬂ'ﬂﬂ'ﬂ']ﬂ’l‘ivlﬂﬂ’lil’luklﬂ;ﬂ’]ilu@n’ﬂ’]ﬂ’]‘i
50 - 50 -
45 4 45 -]
5 5
| 404 —— Inside No Shade 8 40 — Inside No Shade
& @
g —=— Outside No Shade g —=— Outside No Shade
c c
E 35 4 & Inside 3 Shade E 35 4 & Inside 3 Shade
«@ «@
dé; 4 Outside 3 Shade dé; 4 Outside 3 Shade
= 304 X Ambient = 304 X Ambient
] 2
@ @
25 25
X
X
20 20
800 700 80 900 1000 110 1200 100 200 300 400 50 4600 700 500 800 1000 1100 1200 S0 700 80 900 T 110 1200 100 200 300 400 50 600 700 500 800 1000 1100 1200
A A Aw AW A Am e Pw B B (e e e v CPu e v el AR Al A il A e M eu eu M PM eM o M P P PM M AW
IR IR
Q

ASIUAN

v 1

pegLinsniiunnuuouen 3 4u uaz Tin1sRassgUnaniisunn Noaisnge




127

)

o

ANANTRLTEI R

WA (

a0

as = & as = &
'qt;u‘viguu’n"u’mtﬂa’an’mn’ﬁmn’m’luLm:mﬂu@nmm‘i 'qt;u‘viguu’n"u’mtﬂa’an’mn’ﬁmn’m’luLm:mﬂu@nmm‘i
50 50
45 |
®
«
40 —— Inside No Shade L5 — Inside No Shade
@
—=— Outside No Shade g —=— Outside No Shade
e
& Inside 3 Shade = & Inside 3 Shade
@
4 OQutside 3 Shade = 4 OQutside 3 Shade
<?
X Ambient = X Ambient
c
4
20 20
0 200 300 400 500 600 700 800 SO0 1000 1100 1200 100 200 300 400 500 600 700 00 o0l 1000 1o 1200 10 200 300 400 500 600 700 800 900 1000 1100 1200 100 200 300 400 500 600 700 800 900 1000 1100 1200
MCAM AW AW AN AV AW A AV AV AW P B PN PN M R M M P B P oM AW M A AW AW AN AV AW A AV AV AW P B PM PN M B P M R M P e AW
IR IR

On) ALIUDAN

)

o

ANANLTRLTEI R

WA (

a0

as = & as = &
'qt;u‘viguu’n"u’mtﬂa’an’mn’ﬁmn’m’luLm:mﬂu@nmm‘i 'qt;u‘viguu’n"u’mtﬂa’an’mn’ﬁmn’m’luLm:mﬂu@nmm‘i
50 50
45 |
®
d
40 — Inside No Shade Vg — Inside No Shade
@
—=— Outside No Shade g —=— Outside No Shade
c
& Inside 3 Shade s & Inside 3 Shade
@
& Outside 3 Shade = & Outside 3 Shade
<?
X X
x x Ambient g Ambient
&=
20 20
0 200 300 400 500 600 700 800 SO0 1000 1100 1200 100 200 300 400 500 1600 700 800 900 1000 1100 1200 0 200 300 400 500 600 700 800 SO0 1000 1100 1200 100 200 300 400 500 600 700 800 900 1000 1100 1200
MCAM R AW A AW A A A A AW e B B (e e B e e e i e AW M R A A A ad ] e B e e e B e e e e e AW
IR IR

il 27 WNHEU AZIUAN

7171 a.1(sl) grungiitaanmsianeuiaznauenileinsfafsgUnsnitouanuuaneu 3 44 uaz lilnsfafsgUnanitiownn Naaisie

v 1




NMANUIN R

AITILARIAuANNsItzuRe auupiinssiledlan
AUUYRAUIAN BAZ AIHLSIANTDIDINIANMEUANANANS

lusay 10 I NIWMIANFANWHNUIUAT TUTUFNG )



129

[

A19190 2.1 AINLAnIgMnEnszilzwis guanninsuitzidlan guamnRqatnANe waz ANNNITIANTEIRINIANEUENEIANTN WAL

AUNANsiLzue (Dry-Bulb Temperature,C)

Time |12:00 AM| 1:00 AM | 2:00 AM | 3:00 AM | 4:00 AM | 5:00 AM | 6:00 AM | 7:00 AM | 8:00 AM | 9:00 AM |10:00 AM] 11:00 AM|12:00 PM] 1:00 PM | 2:00 PM | 3:00 PM | 4:00 PM | 5:00 PM | 6:00 PM | 7:00 PM | 8:00 PM | 9:00 PM | 10:00 PM| 11:00 PM]12:00 AM

21-§.a. | 27.10 26.90 26.60 26.50 26.40 26.20 26.00 26.10 27.60 29.40 30.70 31.70 32.10 32.30 32.30 32.70 32.70 31.90 30.50 29.20 28.50 28.20 28.00 27.90 27.80

21-6.A. | 25.50 24.80 24.40 24.00 23.60 23.30 22.80 22.70 23.70 26.00 27.90 29.40 30.90 31.00 31.40 31.50 31.40 30.50 29.20 28.00 27.30 26.80 26.60 25.90 25.20

21-8.8. | 27.00 26.90 26.70 26.60 26.40 26.20 25.90 26.50 28.30 29.80 31.00 31.80 32.20 32.50 32.20 32.10 32.10 30.50 29.50 28.80 28.30 28.10 28.20 28.10 27.90

21-n.e. | 26.00 25.90 25.80 25.80 25.60 25.50 25.20 25.40 26.30 28.10 29.50 29.80 30.80 31.30 31.80 31.70 31.40 30.70 29.70 28.50 28.00 27.70 27.00 26.80 26.70

27-14.8. | 28.80 28.60 28.40 28.00 27.70 27.50 27.20 27.70 29.60 30.90 32.20 33.50 34.00 34.90 35.10 35.00 34.50 33.50 32.30 30.60 30.10 29.80 29.10 29.00 29.10

’qmﬂgﬁnixtﬂ’mﬂﬂn (Wet-Bulb Temperature, 'C)

Time |12:00 AM| 1:00 AM | 2:00 AM | 3:00 AM | 4:00 AM | 5:00 AM | 6:00 AM | 7:00 AM | 8:00 AM | 9:00 AM |10:00 AM|11:00 AM|12:00 PM| 1:00 PM | 2:00 PM | 3:00 PM | 4:00 PM | 5:00 PM | 6:00 PM | 7:00 PM | 8:00 PM | 9:00 PM | 10:00 PM|11:00 PM|12:00 AM

21-§.a. | 2490 24.70 24.80 24.70 24.50 24.40 24.50 25.10 25.20 25.40 25.40 25.40 25.20 25.20 25.70 25.30 25.00 25.20 25.20 25.20 25.40 25.20 25.40 25.30 24.90

21-6.A. | 21.20 21.00 20.70 20.40 20.20 19.90 20.30 20.30 21.10 21.60 21.40 21.90 21.80 2210 22.20 21.90 21.70 21.80 21.80 21.60 21.60 21.40 21.30 21.00 21.20

21-8.8. | 24.60 24.40 24.30 24.20 24.20 24.20 24.60 25.00 25.40 25.30 25.70 25.50 25.70 25.80 25.90 25.90 25.90 25.50 25.30 25.20 25.30 25.40 25.60 25.20 24.80

21-n.e. | 24.40 24.40 24.40 24.40 24.20 24.20 24.60 25.00 25.60 25.60 25.60 25.70 25.60 25.70 25.40 25.50 25.80 25.30 25.00 25.00 25.00 25.10 25.20 25.10 24.50

27-v4.8. | 25.90 26.00 25.80 25.60 25.50 25.40 25.40 25.60 25.90 26.10 26.00 26.60 26.20 25.70 25.70 25.80 26.30 26.00 26.30 25.50 25.40 25.80 25.60 25.50 25.60

a ¥ o é o
AURINIAUIAT (Dew-Point Temperature, C)

Time |12:00 AM| 1:00 AM | 2:00 AM | 3:00 AM | 4:00 AM | 5:00 AM | 6:00 AM | 7:00 AM | 8:00 AM | 9:00 AM |10:00 AM}11:00 AM| 12:00 PM| 1:00 PM | 2:00 PM | 3:00 PM | 4:00 PM | 5:00 PM | 6:00 PM | 7:00 PM | 8:00 PM | 9:00 PM | 10:00 PM|11:00 PM|12:00 AM

21-§.a. | 24.12 23.91 24.16 24.06 23.82 23.75 23.96 24.75 24.36 24.00 23.52 23.15 22.69 2261 23.37 2261 2214 22.77 23.30 23.79 24.32 2415 24.50 24.40 23.87

21-6.A. 19.29 19.30 19.02 18.74 18.62 18.29 19.16 19.20 19.96 19.69 18.47 18.57 17.65 18.13 18.10 17.52 17.21 17.86 18.50 18.75 19.08 19.00 18.93 18.78 19.43

21-8.a. | 2374 23.49 23.42 23.32 23.39 23.47 2414 24.48 24.40 23.71 23.85 23.26 23.41 23.45 23.71 23.75 23.75 23.74 23.82 23.93 24.25 24.47 24.71 2418 23.69

21-n.e. | 23.82 23.86 23.90 23.90 23.69 23.73 24.39 24.86 25.36 24.75 24.25 24.29 23.78 23.74 23.11 23.30 23.85 23.38 23.31 23.75 23.94 2419 24.58 24.51 23.71

2708 | 24.92 25.13 24.92 24.78 24.75 24.68 24.78 24.89 24.64 24.47 23.86 24.28 23.50 22.37 22.29 22.49 23.46 23.38 24.27 23.71 23.74 24.43 24.39 24.29 24.39

AYNLEANNNEUAN (km/hr)

Time |12:00 AM| 1:00 AM | 2:00 AM | 3:00 AM | 4:00 AM | 5:00 AM | 6:00 AM | 7:00°/AM | 8:00 AM'| 9:00 AM |10:00 AM}11:00 AM|12:00 PM| 1:00 PM+{.2:00 PM | 3:00 PM.{ 4:00 PM | 5:00 PM | 6:00 PM | 7:00 PM | 8:00 PM | 9:00 PM | 10:00 PM|11:00 PM|12:00 AM

2141, 7.40 5.55 3.70 5.656 5.656 3.70 5.656 7.40 9.25 11.10 1110 11.10 14.80 11.10 12.95 11.10 9.25 5.55 9.25 7.40 7.40 7.40 7.40 7.40 5.65

21-6.A. 0.00 0.00 1.85 1.85 1.85 1.85 1.85 1.85 3.70 5.65 5.65 7.40 7.40 7.40 5.65 5.65 5.65 3.70 3.70 1.85 1.85 1.85 1.85 3.70 0.00

21-{.81. 3.70 1.85 1.85 1.85 1.85 1.85 3.70 1.85 566 7.40 7.40 5.66 7.40 1110 9.25 740 7.40 9.25 9.25 3.70 3.70 1.85 1.85 1.85 3.70

21-n.8. 1.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.70 5.55 3.70 3.70 11.10 11.10 7.40 7.40 7.40 12.95 9.25 7.40 3.70 5.65 0.00 0.00 1.85

271481, 5.65 7.40 3.70 1.85 0.00 0.00 0.00 1.85 3.70 5.55 7.40 9.25 5.55 7.40 11.10 12.95 12.95 14.80 7.40 9.25 5.65 5.65 9.25 9.25 7.40
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v 4 :xl a 513 A
AN ULBANAWNDNFEUL AB 6:41 .

4 QI a Cs A
FIATNANDULDIANDINALFAN AR 17:53 U.

AONUUINYUINNS )
RN ITNINENAY



AIBENULAAIN NEUNAA1NTEUNINLTITUANNTAUTIN

AONUUINYUINNS )
RN ITNINENAY



AL AAINITLUT I UL N LNA AT EUINNUSTHIUATNS B UTINN BN WLTN

d21A19

1BurAnufaumnlulfazdl AziiAaNNAaTINIa9L BN AN UIINAIAN
1 9uj/ 1 a fél = a & dl dld” % QI a a‘d? o dl
AT FOLAAMNANN AL AUDIAMNANNALAN T IUNY 1DANTIA9DWAMNANATUIULIDITLN 21
FUNNAN AD 6:50 U. LAZANIANNLABAMNAALTAN Aa 17:50 W. UsniAusausnly

whazdu (Daily Total Heat Gain, H gany ) anuNsnuN lAanaunng

sunset R
- Total Heat Gain(Watts )x 600 sec
Hdaily (MJ) - Z 6
I=sunrise 1x10

o o aal a 1 % ! o = o = 1
@WW?U’Jﬁﬂ’]?Lﬂ?HU L‘V]EI‘UN@ﬂqﬁﬂ‘ﬂ\?lﬁ‘ﬁd’]m@nWN?@M?QNSLMLLM@ZQHLVIEI‘LIﬂ‘LIﬂ?EL&VLN

v
a o [

RAnssgnsnhisunnasldaunsfen

EI’I’OI’(%) _ 2X (Hdaily ,noshade Hdaily ,shade ) %100

(H daily ,noshade )




NIANUIN &

LAAINANISLUS 81N LUFNIUANNSDUSIN ANANNSBUSIN
waz anuddRanauanilaanainisauiales nsailsilinshinniainsal
119LbA R ixudw‘iﬂmmuﬁﬂsxﬁﬂéﬁu nu Tilswnsy DOE2.1E

PYAIIUN 21 FUNAN



136

A5 BT LAAINANTSILTELNLL NI IANFEUIIN AMANFRUIIN AT M IRY
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49

1987 UFnnupanuFausn ANANINTEUTINANAWEINAE | fuU)NRaNTUeNaAns
rwaananens (Tns) (5 (9AnTAEeA)
DOE2.1E PROGRAM DOE2.1E PROGRAM DOE2.1E PROGRAM
1:00 AM 86.9 -17.6 0.0 -131.0 26.5 24.4
2:00 AM 56.2 -35.1 0.0 -131.3 25.9 24.0
3:00 AM 29.8 5243 0.0 -132.3 254 23.6
4.00 AM 66 -69.2 0.0 -132.9 24.9 23.3
5:00 AM -14.3 -84.7 0.0 -133.8 24.6 23.0
6:00 AM -32.3 #9571 0.0 -131.5 241 22.7
7:00 AM -48.6 -4 .3 246.0 800.2 24.6 23.9
8:00 AM -51.2 -101.8 1646.2 2531.2 28.0 28.0
9:00 AM -13.8 -28.6 3311.3 3953.0 33.1 33.0
10:00 AM 751 102.6 4616.8 4854.0 38.5 37.2
11:00 AM 212.9 270.6 5458.8 5393.5 41.2 40.3
12:00 PM 359.9 430.2 5780.5 5611.9 44.2 42.7
1:00 PM 4971 570.8 5626.0 5528.6 45.3 43.8
2:00 PM 598.7 644.8 5017.3 5142.0 45.7 44.3
3:00 PM 671.6 LSS 3970.4 4428.7 44.6 43.5
4:00 PM 701.3 741.3 2500.8 3311.4 42.4 41.4
5:00 PM 665.7 681.3 898.8 1621.7 38.1 37.6
6:00 PM 569.0 606.9 0.0 -202.9 34.3 32.6
7:00 PM 470:0 460.5 0.0 -176.6 32.2 30.0
8:00 PM 374.0 345.6 0.0 -161.2 30.7 28.5
9:00 PM 292.3 249.4 0.0 -161.7 29.2 275
10:00.PM 222.5 173.8 0.0 -143.4 28.5 26.7
11:00 PM 167.0 122.5 0.0 -141.8 27.8 26.0
12:00 AM 123.2 64.6 0.0 -137.6 271 253
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forms-frmCalculate

Private Sub About_Click()
frmAbout.Show
End Sub

Private Sub cmdProcess_Click()
Phi = 3.14159265
Factor = Phi / 180
cmdProcess.MousePointer = 13
cmdProcess.Visible = False
frmlinitial.testchange2 = False

B e o e
frmCalculate.ProgressBarl.Value = 1
Call DefineSymbol '(Processingl)
Call SetGridWallAndShading '(Processing2)
Call FrsFrg '(Processing3)
Call InitialDirectDiffuse ‘(Processing4)
Call InitialDiffuseReflect '(Processing 5)
If LayerShade <> "None" Then
Call InitialTempShade '(Processing 5)
End If
Call InitialHeatGainThroughWall *(Processing6)
For k =1 To 145

frmCalculate.ProgressBarl.Value = 21 + k /2
Call DirectDiffuseZenithAzimuth
'(Processing4)
Call SolarRadiation_Unshade ‘(Processing5)
Call HeatGainThroughWall_Unshade
'(Processing6)
Call TotalSolarRadiation_Unshade
'(Processing5)
If LayerShade <> "None" Then
BetaDegree = (Angle_Wall -
Azimuth(k) / Factor)
If BetaDegree > 270 And
BetaDegree < 360 Then
BetaDegree = BetaDegree - 360
Elself BetaDegree < -270 And
BetaDegree > -360 Then
BetaDegree = BetaDegree +
360
End If
Beta = BetaDegree * Factor
ZenithCheck = Zenith(k) / Factor
Call InitialDirectReflect
'(Processing5)
Call InitialShade '(Processing5)
For i=1 To 100
For j=1 To 100
Call InitialViewFactorShade
'(Processing5)
Call SolarRadiation_Shade
'(Processing5b)
Call
HeatGainThroughWall_Shade ‘(Processing6)
Call TotalSolarRadiation_Shade
'(Processing5)
Next j
Next i
End If
Next k
Call Evaluate '(Processing8)

'++++++++
frmCalculate.ProgressBarl.Value = 100
cmdProcess.MousePointer = 0
cmdResult.Enabled = True
cmdResult.Default = True
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Toolbarl.Buttons.ltem(6).Enabled = True
StatusBarl.Panels.ltem(1).Text = "Calculate :
Completed."
Beep
End Sub

Private Sub cmdResult_Click()
frmCalculate.Hide
frmResult.Show

End Sub

Private Sub exit_Click()
Call Exitlt
End Sub

Private Sub print_Click()
frmCalculate.PrintForm
End Sub

Private Sub save_Click()
Call Savelt
End Sub

Private Sub saveas_Click()
Call Savelt
End Sub

Private Sub Toolbarl_ButtonClick(ByVal Button As
MSComctlLib.Button)
Select Case Button.Key
Case Is = "Save"
Call Savelt
Case Is = "Print"
frmCalculate.PrintForm
Case Is = "Back"
frmStep6.Show
frmCalculate.Hide
Case Is = "Forward"
frmResult.Show
frmCalculate.Hide
Case Is = "Stop"
Call Exitlt
Case Is = "Calculator"
filerun = Shell("c:\windows\calc")
Case Is = "About"
frmAbout.Show
End Select
End Sub

Sub Savelt()
Dim strThs As-String

strThs = "ths Files (*.ths)|*.ths"
CommonDialogl.Filter = strThs
CommonDialogl.FileName = "
CommonDialogl.ShowSave
If CommonDialogl.FileName <> "" Then
search$ = "."
findPos% = InStr(CommonDialogl.FileName$,
search$)
If findPos% = 0 Then
frminitial. Textl = CommonDialogl.FileName &
".ths"
Else
frmlnitial. Textl = CommonDialogl.FileName
End If
End If
frminitial.testchange = False
Call mdesavel
End Sub

Sub Exitlt()
If frminitial.testchange = True Then
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message = MsgBox("Do you want to save the
change you made to databases?", 51, "Please Confirm")
If message = vbYes Then
Call Savelt
End
Elself message = vbNo Then
End
Else
End If
Else
End
End If
End Sub

Modules-fninterval

Public Function Interval(ByVal Min As Single, ByVal Max
As Single, ByVal Number As Integer) As Integer
Min = Int(Min)
check = (Max - Min) / Number
If check <> 0 Then
If Int(check) = 0 Then
check =1
Else
If check / Int(check) <> 1 Then
check = Int(check) + 1
End If
End If
End If
Interval = check
End Function

Modules-fnMinMax

Public Function Min(Grid() As Single, M As Integer) As
Single
Initialvalue = Grid(M, 1, 1, 1)
Fori=1 To 100
Forj=1To 100
For k =1 To 145
testmin = Grid(M, i, j, k)
If Grid(M, i, j, k) < InitialValue Then
Initialvalue = Grid(M, i, j, k)
End If
Next k
Next j
Next i
Min = InitialValue
End Function

Public Function Max(Grid() As Single, M As Integer) As
Single
InitialValue = Grid_Value(M, 1, 1, 1)
Fori =1 To 100
For j ='1 To 100
Fork =1 To 145
testmin = Grid(M, i, j, k)
If Grid(M, i, j, k) > InitialValue Then
InitialValue = Grid(M, i, j, k)
End If
Next k
Next j
Next i
Max = InitialValue
End Function
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Modules-mdeData

‘time 0.00, 0.10, 0.20, ..., 24.00 Amount 145 number
Global Times(145) As String
! Any grid Dimension (x,y,time)

Global Direct(1 To 145) As Single
Global Diffuse(1 To 145) As Single
‘Unshade
Global Grid_HeatGain_Unshade(1 To 145) As Single
Global Gsolarunshade(1 To 145) As Single
Global Grid_TotalUnshade(1 To 145) As Single
Global Grid_DirectUnshade(1 To 145) As Single
Global Grid_DiffuseUnshade(1 To 145) As Single
Global Grid_SkyUnshade(1 To 145) As Single
Global Grid_GroundUnshade(1 To 145) As Single
Global Grid_TempOut_Unshade(1 To 145) As Single
Global Grid_Templn_Unshade(1 To 145) As Single
‘Shade
Global Frs(1 To 100, 1 To 100) As Single
Global Frg(1 To 100, 1 To 100) As Single
Global Grid_Value(1 To 11, 1 To 100, 1 To 100, 1 To
145) As Single
Global Gsolar(1 To 100, 1 To 100, 1 To 145) As Single

‘Define Grid_Value(n,100,100,145)
'(n= 1) Grid_HeatGain_Shade
‘(n=2) Grid_TotalShade

'(n= 3) Grid_Direct

‘(n= 4) Grid_Diffuse

'(n=5) Grid_DirectReflect
'(n= 6) Grid_DiffuseReflect
‘(n=7) Grid_Shading

'(n= 8) Grid_Sky

'(n=9) Grid_Ground

'(n=10) Grid_TempOut_Shade
'(n=11) Grid_Templn_Shade

Total Dimension (time)

'1.Thermal

‘Unshade
Global Sum_HeatGain_Unshade(1 To 145) As Single
Global Sum_TotalUnshade(1 To 145) As Single
Global Sum_DirectUnshade(1 To 145) As Single
Global Sum_DiffuseUnshade(1 To 145) As Single
Global Sum_GroundUnshade(1 To 145) As Single
Global Sum_SkyUnshade(1 To 145) As Single

‘Shade
Global Sum_HeatGain_Shade(1 To 145) As Single
Global Sum_TotalShade(1 To 145) As Single
Global Sum_Direct(1 To 145) As Single
Global Sum_Diffuse(1 To 145) As Single
Global Sum_DirectReflect(1 To 145) As Single
Global Sum_DiffuseReflect(1 To 145) As Single
Global Sum_Shading(1 To 145) As Single
Global Sum_Sky(1 To 145) As Single
Global Sum_Ground(1 To 145) As Single

'2.Temperature

Global Average_TempOut_Shade(1 To 145) As Single
Global Average_Templin_Shade(1 To 145) As Single

Source Code : THShading V.1.0.0



Modules-mdeOpen

Option Explicit

Public Type lastname
'Stepl
angleOfBuilding As Single
lenght As Single
height As Single
'Step2
LayerWall As Single
TypeWall(1 To 7) As String
IndexTypeWall(1 To 7) As Integer
kwall(1 To 7) As Single
CpWall(1 To 7) As Single
DensityWall(1 To 7) As Single
ThicknessWall(1 To 7) As Single
blank_frm2combol As Boolean
'Step3
LayerShade As String
TypeShade As String
IndexTypeShade As Integer
x_Shade As Single
x1_Shade As Single
y_Shade As Single
z_Shade As Single
t_Shade As Single
s_Shade As Single
u_Shade As Single
k_Shade As Single
Cp_Shade As Single
Density_Shade As Single
'Step4
WindIn(1 To 25) As Single
WindOut(1 To 25) As Single
Temp_Air_In(1 To 25) As Single
Temp_Air_Out(1 To 25) As Single
DewPoint(1 To 25) As Single
'Step5
TypeSurface(1 To 3) As String
IndexTypeSurface(1 To 3) As Single
Emiss_Surface(1 To 3) As Single
absorp_Surface(1 To 3) As Single
reflect_Surface(1 To 3) As Single
Emiss_Sky As Single
reflect_Ground As Single
'Step6
Month As String
Date As String
Latitude_Direction As String
Latitude_Degree As Single
Longtitude_Direction_Std As String
Longtitude_Degree_Std As Single
Longtitude_Direction_Loc As String
Longtitude_Degree_Loc As Single
Zone As String
Sealevel As Single

End Type

Public Sub mdeopen1()

Dim record As lasthame
Dim i, N_Index, N_Index2, N_Index3 As Integer

Open frmlinitial. Text2 For Binary As #1
Get #1, , record

stepl:
frmStepl.Textl = record.angleOfBuilding
frmStepl.Text2 = record.lenght
frmStepl.Text3 = record.height
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step2:
If record.LayerWall = 0 Then
GoTo step3:
End If
frmStep2.Combol = record.LayerWall
For i =1 To frmStep2.Combol
Call MaterialOfWall
If Val(record.IndexTypeWall(i)) > N_Index Then
frmStep2.Combo2(i).AddItem record.TypeWall(i)
End If
If record.TypeWall(i) = "" Then
GoTo step3:
End If
frmStep2.Combo2(i) = record.TypeWall(i)
frmStep2.Text1(i) = record.kWall(i)
frmStep2.Text2(i) = record.CpWall(i)
frmStep2.Text3(i) = record.DensityWall(i)
frmStep2.Text4(i) = record.ThicknessWall(i)
Next i
Step3:
If record.LayerShade = "" Then
GoTo step4:
End If
frmStep3.Combol = record.LayerShade
Call MaterialOfShade
If Val(record.IndexTypeShade) > N_Index2 Then
frmStep3.Combo2.AddItem record.TypeShade
End If
If record.TypeShade = "" Then
GoTo step4:
End If
frmStep3.Combo2 = record.TypeShade
frmStep3.Text1(1) = record.z_Shade
frmStep3.Text1(2) = record.y_Shade
frmStep3.Text1(3) = record.x_Shade
If record.LayerShade <> "1" Then
frmStep3.Text1(4) = record.t_Shade
End If
frmStep3.Text1(5) = record.s_Shade
frmStep3.Text1(6) = record.x1_Shade
frmStep3.Text1(7) = record.u_Shade
frmStep3.Text1(8) = record.k_Shade
frmStep3.Text1(9) = record.Cp_Shade
frmStep3.Text1(10) = record.Density_Shade
step4:
Fori=1To 25
frmWindIn.Text1(i - 1) = record.WindIn(i)
frmWindOut.Text1(i - 1) = record.WindOut(i)
frmTempAirin.Text1(i - 1) = record.Temp_Air_In(i)
frmTempAirOut. Textl(i - 1) =
record.Temp_ Air-Out(i)
frmDewPoint.Text1(i - 1) = record.DewPoint(i)
Next i
step5:
Fori=1To3
Call MaterialOfSurface
If Val(record.IndexTypeSurface(i)) > N_Index3
Then
frmStep5.Combol(i).AddItem
record.TypeSurface(i)
End If
If record.TypeSurface(i) = " Then
GoTo step6:
End If
frmStep5.Combol(i) = record.TypeSurface(i)
frmStep5.Text1(i) = record.Emiss_Surface(i)
frmStep5.Text2(i) = record.absorp_Surface(i)
frmStep5.Text3(i) = record.reflect_Surface(i)
Next i
frmStep5.Text4 = record.Emiss_Sky
frmStep5.Text5 = record.reflect_Ground
step6:
If record.Month = "" Then
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GoTo one:

End If

frmStep6.Combol = record.Month
one:

If record.Date = "" Then

GoTo Two:

End If

frmStep6.Combo2 = record.Date
Two:

If record.Latitude_Direction = "" Then

GoTo three:

End If

frmStep6.Combo3 = record.Latitude_Direction
three:

If record.Longtitude_Direction_Std = "" Then

GoTo four:

End If

frmStep6.Combo4 = record.Longtitude_Direction_Std
four:

If record.Longtitude_Direction_Loc = " Then

GoTo five:

End If

frmStep6.Combo6 = record.Longtitude_Direction_Loc
five:

If record.Zone = """ Then

GoTo six:

End If

frmStep6.Combo5 = record.Zone
Six:

frmStep6.Text1l = record.Latitude_Degree
frmStep6.Text2 = record.Longtitude_Degree_Std
frmStep6.Text4 = record.Longtitude_Degree_Loc
frmStep6.Text3 = record.Sealevel
Close #1
frmStepl.Show
frmInitial.Hide

End Sub

Modules-mdeProcessingl

Global Angle_Wall As Single

Global Long_Wall As Single

Global High_Wall As Single

Global LayerWall As Single

Global TypeWall(1 To 7) As String
Global kWall(1 To 7) As Single

Global CpWall(1 To 7) As Single

Global DensityWall(1 To 7) As Single
Global ThicknessWall(1 To 7) As Single
Global LayerShade As String

Global TypeShade As String

Global z_Shade As Single

Global y_Shade As Single

Global x_Shade As Single

Global t_Shade As Single

Global s_Shade As Single

Global x1_Shade As Single

Global u_Shade As Single

Global k_Shade As Single

Global Cp_Shade As Single

Global Density_Shade As Single

Global WindIn(1 To 145) As Single
Global WindOut(1 To 145) As Single
Global TempAirIn(1 To 145) As Single
Global TempAirOut(1 To 145) As Single
Global DewPoint(1 To 145) As Single
Global WindInDif, WindOutDif, TempAirinDif As Single
Global TempAirOutDif, DewPointDif As Single
Global TypeSurface(1 To 3) As String
Global EmissSurface(1 To 3) As Single
Global AbsorpSurface(1 To 3) As Single
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Global ReflectSurface(1 To 3) As Single
Global EmissSky As Single

Global ReflectGround As Single
Global Month As String

Global Dates As Integer

Global LatitudeDirection As String
Global LatitudeAngle As Single
Global LongDirectionStd As String
Global LongAngleStd As Single
Global LongDirectionLoc As String
Global LongAngleLoc As Single
Global Zone As String

Global SealLevel As Single

Public Sub DefineSymbol()
Dim i, j As Integer
Angle_Wall = Val(frmStepl.Textl)
Long_Wall = Val(frmStepl1.Text2) / 100
High_Wall = Val(frmStepl.Text3) / 100
LayerWall = frmStep2.Combol
For i = 1 To LayerWall
TypeWall(i) = frmStep2.Combo2(i)
kWall(i) = Val(frmStep2.Text1(i))
CpWall(i) = Val(frmStep2.Text2(i))
DensityWall(i) = Val(frmStep2.Text3(i))
ThicknessWall(i) = Val(frmStep2.Text4(i)) / 100
Next i
LayerShade = frmStep3.Combol
If LayerShade <> "None" Then
TypeShade = frmStep3.Combo2
z_Shade = Val(frmStep3.Text1(1)) / 100
y_Shade = Val(frmStep3.Text1(2)) / 100
x_Shade = Val(frmStep3.Text1(3)) / 100

If LayerShade <> "1" Then
t_Shade = Val(frmStep3.Text1(4)) / 100
End If

s_Shade = Val(frmStep3.Text1(5)) / 100
x1_Shade = Val(frmStep3.Text1(6)) / 100
u_Shade = Val(frmStep3.Text1(7)) / 100
k_Shade = Val(frmStep3.Text1(8))
Cp_Shade = Val(frmStep3.Text1(9))
Density_Shade = Val(frmStep3.Text1(10))

End If

Fori=1 To 145 Step 6
WindIn(i) = Val(frmWindIn.Text1((i - 1) / 6))
WindOut(i) = Val(frmWindOut.Text1((i - 1) / 6))
TempAirin(i) = Val(frmTempAirin.Text1(( - 1) / 6))
TempAirOut(i) = Val(frmTempAirOut.Text1((i - 1) /

6))
DewPoint(i) = Val(frmDewPoint.Text1((i - 1) / 6))
Next i
Fori =1 To 144 Step 6
WindInDif = (WindIn(i + 6) - WindIn(i)) / 6
WindOutDif = (WindOut(i + 6) - WindOut(i)) / 6
TempAirInDif = (TempAirIn(i + 6) - TempAirin(i)) /
6
TempAirOutDif = (TempAirOut(i + 6) -
TempAirOut(i)) / 6
DewPointDif = (DewPoint(i + 6) - DewPoint(i)) / 6
Forj=1To5
WindOut(i + j) = WindOut(i) + j * WindOutDif
WindIn(i + j) = WindIn(i) + j * WindInDif
TempAirOut(i + j) = TempAirOut(i) + j *
TempAirOutDif
TempAirin(i + j) = TempAirin(i) +j *
TempAirInDif
DewPoint(i + j) = DewPoint(i) + j * DewPointDif
Next j
Next i
If LayerShade <> "None" Then
i=3
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Else
i=2
End If
Fori=1Toj
TypeSurface(i) = frmStep5.Combol(i)
EmissSurface(i) = Val(frmStep5.Text1(i))
AbsorpSurface(i) = Val(frmStep5.Text2(i))
ReflectSurface(i) = Val(frmStep5.Text3(i))
Next i
EmissSky = Val(frmStep5.Text4)
ReflectGround = Val(frmStep5.Text5)
Month = frmStep6.Combol
Dates = Val(frmStep6.Combo2)
LatitudeDirection = frmStep6.Combo3
LatitudeAngle = Val(frmStep6.Text1)
LongDirectionStd = frmStep6.Combo4
LongAngleStd = Val(frmStep6.Text2)
LongDirectionLoc = frmStep6.Combo6
LongAngleLoc = Val(frmStep6.Text4)
Zone = frmStep6.Combo5
Sealevel = Val(frmStep6.Text3) / 1000
End Sub

Modules-mdeProcessing2

Global Interval_X, Interval_Y As Single

Global GridX(1 To 100, 1 To 100), GridY(1 To 100, 1 To
100), GridZ(1 To 100, 1 To 100) As Single

Global SH_X(1 To 20, 1 To 4), SH_Y(1 To 20, 1 To 4),
SH_Z(1 To 20, 1 To 4) As Single

Global NumberShade As Integer

Public Sub SetGridWallAndShading()
' +++++ Find Dimension of Grid of Wall
Interval_X = Long_Wall / 100
Interval_Y = High_Wall / 100
NumberGrid = 10000
Fori=1 To 100
Forj=1To 100
GridX(i, j) = Interval_X /2 + (i - 1) * Interval_X
GridY(i, j) = Interval_Y / 2 + (j - 1) * Interval Y
GridZ(i, j) =0
Next j, i
' +++++ Find Dimension of Shading
If LayerShade <> "None" Then
NumberShade = 2 * LayerShade
For i = 1 To NumberShade
Forj=1To 4
'‘Dimension X
Ifj=10rj=2Then
SH_X(i,§J) = x1_Shade
Elself j =3 Or j =4 Then
SH_X(i, j) = x1_Shade + x_Shade
End If
‘Dimension Y
If LayerShade = "1" Then
SH_Y(i, j) = High_Wall - u_Shade - Int(i
/ 2) *y_Shade
Else
SH_Y(i, j) = High_Wall - u_Shade - Int(i
/2) *y Shade - Int((i - 1) / 2) * t_Shade
End If
'‘Dimension Z
Ifj=10rj=4Then
SH_Z(i, j) = s_Shade
Elself j =2 Or j = 3 Then
SH_Z(i, j) = s_Shade + z_Shade
End If
Next j, i
End If
End Sub
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Modules-mdeProcessing3

Dim Angle(10) As Single

Global Beta, BetaDegree, ZenithCheck As Single

Global Phi, Factor As Single

Global UpDown, NumberUp, NumberDown As Single
Global zViewFactor(1 To 100, 1 To 100, 1 To 2, 1 To
100) As Single

Global LayerViewFactor(1 To 100, 1 To 100, 1 To 2, 1 To
100) As Integer

Public Sub FrsFrg()

If LayerShade <> "None" Then
Angle(1) = 18.43
Angle(2) = 45
Angle(3) = 59.78
Angle(4) = 72.44
Angle(5) = 84.23
Angle(6) = 95.77
Angle(7) = 107.56
Angle(8) = 120.22
Angle(9) = 135.43
Angle(10) = 162

Fori=1 To 100
frmCalculate.ProgressBarl.Value = 1 + 20 / 100 * i
For j =1 To 100
Beta = -85.5
Frs@, j) = 0.5
Frg(i, j) =0.5
NumberUp = 0
NumberDown = 0
ForL=1To 20
Fork=1To5
ZenithCheck = Angle(k)
M = InterceptAdvance(i, j, k, GridX, GridY,
Gridz, _
SH_X, SH_Y, SH_Z, NumberShade,
Beta, ZenithCheck)
If M =2 Then
Frs(i, j) = Frs(i, j) - 0.005
End If
Next k
Fork =6 To 10
ZenithCheck = Angle(k)
M = InterceptAdvance(i, j, k, GridX, GridY,
Gridz, _
SH_X, SH_Y, SH_Z, NumberShade,
Beta, ZenithCheck)

IfM =2 Then
Frg(i, j) = Frg(i, j) - 0.005

End If

Next k

Beta = Beta + 9

Next L
Next j, i
Else

Fori=1To 100
For j =1 To 100

Frs(i, j) = 0.5
Frg(i, j) = 0.5
Next j, i
End If
End Sub

Function Intercept(i, j, GridX, GridY, GridZ, SH_X _
, SH_Y, SH_Z, NumberShade,
Beta, ZenithCheck)
M=0
'CALCULATE
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GX = GridX(, j)
GY = GridY(i, j)
GZ = Gridz(i, )

Altitude = (90 - ZenithCheck) * Factor
For n = 1 To NumberShade
'FIND POINT ON PLANE
PY = SH_Y(n, 1)
Amp = (PY - GY) / Sin(Altitude)
PX = GX + Amp * Cos(Altitude) * Sin(Beta)
PZ = GZ + Amp * (Cos(Altitude) * Cos(Beta))
'CHECK INTERCEPT ON PLANE
If PX >= SH_X(n, 1) And PX <= SH_X(n, 4)
Then
If PZ >= SH_Z(n, 1) And PZ <= SH_Z(n, 2)
Then
Intercept = 2
GoTo Intercept_Shading:
End If
End If
Next n
Intercept = 0
Intercept_Shading:
End Function

Function InterceptAdvance(i, j, k, GridX, GridY, GridZ,
SH_X _
, SH_Y, SH_Z, NumberShade,
Beta, ZenithCheck)
M=0
'CALCULATE
GX = GridX(i, j)
GY = GridY(i, j)
GZ = GridZ(i, j)
Beta_Radius = Beta * Factor
Altitude = (90 - ZenithCheck) * Factor
For n = 1 To NumberShade
'FIND POINT ON PLANE
PY = SH_Y(n, 1)
Amp = (PY - GY) / Sin(Altitude)
PX = GX + Amp * Cos(Altitude) *
Sin(Beta_Radius)
PZ = GZ + Amp * (Cos(Altitude) *
Cos(Beta_Radius))
'CHECK INTERCEPT ON PLANE
If PX >= SH_X(n, 1) And PX <= SH_X(n, 4)

Then
If PZ >= SH_Z(n, 1) And PZ <= SH_Z(n, 2)
Then
InterceptAdvance = 2
'Additional
If k >= 1 And k <=5 Then
NumberUp = NumberUp +1
ZViewFactor(i, j, 1, NumberUp) = PZ
Ifn=10rn=2Then
LayerViewFactor(i, j, 1, NumberUp) =
1
Else
LayerViewFactor(i, j, 1, NumberUp) =
2

End If
Elself k >= 6 And k <= 10 Then
NumberDown = NumberDown + 1
ZViewFactor(i, j, 2, NumberDown) = PZ
Ifn=10rn=2Then
LayerViewFactor(i, j, 2,
NumberDown) = 1
Else
LayerViewFactor(i, j, 2,
NumberDown) = 2
End If
End If
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GoTo Intercept_Shading:
End If
End If
Next n
InterceptAdvance = 0
Intercept_Shading:
End Function

Modules-mdeProcessing4

Global i, j, k, N_Day As Integer

Global Declina, SolarTime(1 To 145), HourAngle,
SurfaceAzimuth As Single

Global Zenith(1 To 145), Azimuth(1 To 145),
Cos_Zenith(1 To 145) As Single

Global Gon As Single

Global RO, R1, Rk, ROX, R1X, RkX As Single

Global CosZeta(1 To 145), Th(1 To 145), Td(1 To 145) As
Single

Public Sub InitialDirectDiffuse()
it 3mszazlalidasiugulu subroutine
DirectDiffuseZenithAzimuth()

' 1. DAY
If Month = "January" Then
N_Day = Dates

Elself Month = "February" Then
N_Day = Dates + 31
Elself Month = "March" Then
N_Day = Dates + 59
Elself Month = "April* Then
N_Day = Dates + 90
Elself Month = "May" Then
N_Day = Dates + 120
Elself Month = "June" Then
N_Day = Dates + 151
Elself Month = "July" Then
N_Day = Dates + 181
Elself Month = "August" Then
N_Day = Dates + 212
Elself Month = "September" Then
N_Day = Dates + 243
Elself Month = "October" Then
N_Day = Dates + 273
Elself Month = "November" Then
N_Day = Dates + 304
Elself Month = "December" Then
N-Day = Dates + 334
End If
' 2. LONGTITUDE AND LATITUDE
If LongDirectionStd = "East" Then
LongAngleStd = Abs(LongAngleStd)
Elself LongDirectionStd = "West" Then
LongAngleStd = Abs(LongAngleStd) * (-1)
End If
If LongDirectionLoc = "East" Then
LongAngleLoc = Abs(LongAngleLoc)
Elself LongDirectionLoc = "West" Then
LongAngleLoc = Abs(LongAngleLoc) * (-1)
End If
If LatitudeDirection = "North" Then
LatitudeAngle = Abs(LatitudeAngle)
Elself LatitudeDirection = "South" Then
LatitudeAngle = Abs(LatitudeAngle) * (-1)
End If
' 3. LATITUDE IS RADIAN
LatitudeAngle = LatitudeAngle * Factor
' 4. DECLINATION IS RADIAN
Declina = (23.45 * Sin(360 / 365 * (284 +
N_Day) * Factor)) * Factor
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'5. FIND Gon
Gon = 1353 * (1 + 0.033 * Cos(360 / 365 *
N_Day * Factor))
'6. CHANGE SURFACE AZIMUTH FROM NORTH TO
SOUTH
If Angle_Wall = 0 Then
SurfaceAzimuth = 180
Elself Angle_Wall > 0 And Angle_Wall < 360 Then
SurfaceAzimuth = Angle_Wall - 180

End If
'7. FIND Tb,Td (Atmospheric transmittance for beam
and diffuse)

If Zone = "Tropical zone" Then
RO = 0.95
R1 =0.98
Rk = 1.02

Elself Zone = "Mid-Latitude summer zone™ Then
RO = 0.97
R1 =0.99
Rk = 1.02

Elself Zone = "Subartic summer zone" Then
RO = 0.99
R1 =0.99
Rk = 1.01

Elself Zone = "Mid-Latitude winter zone" Then
RO = 1.03
R1=1.01
Rk=1

End If

ROX = RO * (0.4237 - 0.00821 * (6 - SealLevel) ™
2)

R1X = R1 * (0.5055 + 0.00595 * (6.5 -
Sealevel) ™ 2)

RkX = Rk * (0.2711 + 0.01858 * (2.5 -
Sealevel) ™ 2)
End Sub

Public Sub DirectDiffuseZenithAzimuth()
'FIND DIRECT , DIFFUSE , ALTITUDE AND AZIMUTH
" 1. SOLAR TIME (SolarTime)
LocTime = TimeSerial(0, k * 10 - 10, 0)
b =360 / 364 * (N_Day - 81) * Factor
E =9.87 * Sin(2 * b) - 7.53 * Cos(b) - 1.5 * Sin(b)
xxx = Hour(LocTime)
yyy = Minute(LocTime) - 4 * (LongAngleStd -
LongAngleLoc) + E
SolarTime(k) = TimeSerial(xxx, yyy, 0)
' 2. HOUR ANGLE TIME IS RADIAN (HourAngle)
TotalMin_Solar_Time = Hour(SolarTime(k)) * 60 +
Minute(SolarTime(k))
HourAngle = ((TotalMin_Solar_Time = 720) * 15/ 60)
* Factor
'3. Zenith and Azimuth At Noon
xx = LatitudeAngle
cos_zenith_noon = Cos(Declina) * Cos(xx) * Cos(0) +
Sin(Declina) * Sin(xx)
zenith_noon = Acos(Val(cos._zenith_noon))
cos_azimuth_noon = (Sin(Declina) - Sin(xx) *
Cos(zenith_noon)) / (Sin(zenith_noon) * Cos(xx))
azimuth_noon = Acos(Val(cos_azimuth_noon))
' 3. ZENITH ANGLE IS RADIAN (Zenith)
Cos_Zenith(k) = Cos(Declina) * Cos(xx) *
Cos(HourAngle) + Sin(Declina) * Sin(xx)
If Cos_Zenith(k) <= 0 Then
Coszeta(k) =0
Th(k) =0
Td(k) =0
Direct(k) = 0
Diffuse(k) = 0
Zenith(k) = 90 * Factor
Azimuth(k) = 0
GoTo StopCalculate:
End If
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Zenith(k) = Acos(Val(Cos_Zenith(k)))
' 4. SOLAR AZIMUTH ANGLE IS RADIAN (Azimuth)
cos_azimuth = (Sin(Declina) - Sin(xx) *
Cos(Zenith(k))) / (Sin(Zenith(k)) * Cos(xx))
Azimuth(k) = Acos(Val(cos_azimuth))
If HourAngle > 0 Then
If azimuth_noon > 2.7 And azimuth_noon < 3.5
Then
Azimuth(k) = (2 * Phi) - (Azimuth(k))
Else
Azimuth(k) = -Azimuth(k)
End If

End If
' 5. Transmittance of Direct and Diffuse
Th(k) = ROX + R1X * Exp(-RkX / Cos_Zenith(k))
Td(k) = 0.271 - 0.2939 * Th(Kk)
' 6. CosZeta(k) , Direct and Diffuse
AAA = Declina
BBB = LatitudeAngle
CCC = 90 * Factor 'Beta
DDD = (SurfaceAzimuth) * Factor ‘¥aaniiale
EEE = HourAngle
CosZeta(k) = Sin(AAA) * Sin(BBB) * Cos(CCC) -
Sin(AAA) * Cos(BBB) * Sin(CCC) * Cos(DDD) _
+ Cos(AAA) * Cos(BBB) * Cos(CCC) *
Cos(EEE) _
+ Cos(AAA) * Sin(BBB) * Sin(CCC) *
Cos(DDD) * Cos(EEE) _
+ Cos(AAA) * Sin(CCC) * Sin(DDD) *
Sin(EEE)
Diffuse(k) = Gon * Cos_Zenith(k) * Td(k)
If CosZeta(k) <= 0 Then
CosZeta(k) = 0
Direct(k) = 0
Else
Direct(k) = Gon * CosZeta(k) * Th(k)
End If
StopCalculate:
End Sub

Function Acos(x As Single) As Single
If x >0 Then
Acos = Atn(Sqr(Abs(1 - x ™ 2)) / x)
Elself x < 0 Then
Acos =22 / 7 + Atn(Sqr(Abs(1 - x ™ 2)) / x)
Elself x = 0 Then
Acos =11/7
End If
End Function

Modules-mdeProcessing5

Global AngleCheck(1 To 145), AngleXp(1 To 145),
Tunshade(1 To 145) As Single

Global CheckLower, CheckUpper, CheckLeft, CheckRight
As Single

Global Fupper(1 To 145), F1(1 To 145), F2(1 To 145),
F3(1 To 145) As Single

Global FFupper, FF1, FF2, FF3 As Single

Global Tsky, Ta, Tdp As Single

Global Tdr_inner, Tdr_upper As Single

Global AA(1 To 145), BB, DD, EE, WW, UU As Single
Global Z_Solar(1 To 145), NumberCheck, DistanceA(1 To
145) As Single

Global Ftopup, Ftoplow, Fsolarup, Fsolarlow, Fnonup,
Fnonlow As Single

Global Ttopup(1 To 145), Ttoplow(1 To 145) As Single
Global Tsolarup(1 To 145), Tsolarlow(1 To 145),
Tnonup(1 To 145), Tnonlow(1 To 145) As Single

Global Viscous, k_Air, BetaConv As Single
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Global hconvshadeup(145), hconvshadelow(145) As
Single

Global WF_up, WF_low, RF_Shade, P_Area_Shade,
AreaShade, DeltaTempShadeUp, DeltaTempShadeLow As
Single

Global LenghtSolar, Gsolarshade(1 To 3, 1 To 145),
Fshadesky As Single

Global Ts_predict(1 To 3, 1 To 3), Ts_cal(1 To 3, 1 To 3),
Tso(1 To 3, 1 To 3) As Single

Global Tsolid(1 To 3, 1 To 3), Lenght_Solar, Lenght_Non
As Single

Global ErrorCheck(1 To 3, 1 To 3), h_up(1 To 3), h_low(1
To 3) As Single

Global Delta_Time, Delta_shade, Stefan, WI, WJ, Tamb,
Wind As Single

Global AAA, BBB, CCC, DDD, EEE, FFF, GGG, HHH, III,
JJJ, KKK, LLL As Single

Global Capacitance, Radiate, ViewFactor, DetTotal,
DetT1, DetT2, DetT3 As Single

Public Sub SolarRadiation_Unshade()
Grid_DirectUnshade(k) = Direct(k)
Grid_DiffuseUnshade(k) = 0.5 * Diffuse(k)
Grid_GroundUnshade(k) = 0.5 * ReflectGround *

(Direct(k) + 0.5 * Diffuse(k))

Gsolarunshade(k) = Grid_DirectUnshade(k) +

Grid_DiffuseUnshade(k) + Grid_GroundUnshade(k)

End Sub

Public Sub TotalSolarRadiation_Unshade()
Tamb = TempAirOut(k) + 273.15
Tdp = DewPoint(k) + 273.15
Tsky = Tamb * (0.8 + (Tdp - 273) / 250) © (1 / 4)
Grid_SkyUnshade(k) = EmissSky * Stefan * 0.5 *
(Tsky ™ 4 - Twallunshade(k, 1) /™ 4)
Grid_TotalUnshade(k) = Gsolarunshade(k) +
Grid_SkyUnshade(k)
End Sub

Public Sub SolarRadiation_Shade()
'FIND ALL SOLAR RADIATION
n=2. Grid_TotalShade

. Grid_Direct

. Grid_Diffuse

. Grid_DirectReflect

. Grid_DiffuseReflect

. Grid_Shading

. Grid_Sky

. Grid_Ground

5333333
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Call FindDirect
Call FindDiffuse
Call FindDirectReflect
Call FindDiffuseReflect
Call FindGround
Call FindTotal

End Sub

Public Sub FindTotal()
" Not include Radiate from sky and shading
Gsolar(i, j, k) = Grid_Value(3, i, j, k) +
Grid_Value(4, i, j, k) + Grid_Value(5, i, j, k) _
+ Grid_Value(s, i,
j, k) + Grid_Value(9, i, j, k)
End Sub

Public Sub TotalSolarRadiation_Shade()

Call FindShading

Call FindSky

Grid_Value(2, i, j, k) = Gsolar(i, j, k) +
Grid_Value(7, i, j, k) + Grid_Value(8, i, j, k)
End Sub
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Public Sub FindDirect()
If Direct(k) <> 0 Then
M = Intercept(i, j, GridX, GridY, GridZ, _
SH_X, SH_Y, SH_Z, NumberShade, Beta,
ZenithCheck)
If M =2 Then
Grid_Value(3, i, j, k) =0
Elself M = 0 Then
Grid_Value(3, i, j, k) = Direct(k)
End If
Else
Grid_Value(3, i, j, k) =0
End If
End Sub

Public Sub FindDiffuse()
Grid_Value(4, i, j, k) = Frs(i, j) * Diffuse(k)
End Sub

Public Sub InitialDirectReflect()
If Direct(k) <> 0 Then
If LayerShade <> "1" Then
'1.FIND ANGLE
AngleCheck(k) = Atn(t_Shade / z_Shade)
If ZenithCheck > 0 And ZenithCheck < 90 And _
BetaDegree > -90 And BetaDegree < 90 Then
AngleXp(k) = Atn(1 / (Tan(Zenith(k)) *
Cos(Beta)))
Else
AngleXp(k) =0
End If
'2.FIND Tunshade
If AngleXp(k) >= AngleCheck(k) And AngleXp(k)
< 90 * Factor Then
Tunshade(k) = 0
AA(k) = t_Shade / Tan(AngleXp(k))
Elself AngleXp(k) > 0 And AngleXp(k) <
AngleCheck(k) Then
Tunshade(k) = 1 - Tan(AngleXp(k)) *
(z_Shade / t_Shade)
AA(k) = z_Shade
End If ‘
“eulsaeqqlaf sub InitialDiffuseReflect
If CheckUpper <> 100 Then
Fupper(k) =1/2* (1 +UU /DD *
(Sqr(1 + (EE / UU) ™ 2) - Sar(1 + ((EE + DD) / UU) ~
2)))
Elself CheckUpper = 100 Then
Fupper(k) =0
End If
Fi(k)y=1/2* (1 +WW /AAK) *
(Sqr(1 + ((EE + DD - AA(k)) / WW) ~ 2) - Sgr(1 + ((EE
+.DD) /' WW) ™ '2)))
F2(k) =1-1/2* (1 +WW/AAK)*
(Sar(1 + ((DD - AA(k)) / WW) ~ 2) - Sgr(1 + (DD / WW)

~2))_
-1/2* 1+ WW/AAK) - Sqr(1
+ (WW /7 AA(K)) ™ 2))
F3(k)=1/2* (1 +WW /DD * (Sqr(1
+ (EE / WW) ™ 2) - Sgr(1 + ((EE + DD) / WW) ™ 2)))
Elself LayerShade = "1" Then
If CheckUpper <> 100 Then
Fupper(ky =1/2* (1 +UU/DD *
(Sqr(1 + (EE / UU) ~ 2) - Sqr(1 + ((EE + DD) / UU) ~
2)))
Elself CheckUpper = 100 Then
Fupper(k) =0
End If
End If
End If
End Sub

Public Sub FindDirectReflect()
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If i >= CheckLeft And i <= CheckRight Then
If j >= 1 And j <= CheckLower Then
Grid_Value(5, i, j, k) = 0
Elself j >= CheckLower And j <= CheckUpper Then
If LayerShade = "1" Then
Grid_Value(5, i, j, k) =0
Else
Grid_Value(5, i, j, k) =
(ReflectSurface(3) * F1(k) + ReflectSurface(3) ™~ 2 *
F2(k) > F3(K)) _
* (l -
Tunshade(k)) * Direct(k)
End If
Elself j > CheckUpper And j <= 100 Then
Grid_Value(5, i, j, k) =
(ReflectSurface(3) * Fupper(k)) * Direct(k)
End If
Else
Grid_Value(5, i, j, k) =0
End If
End Sub

Public Sub InitialDiffuseReflect()
If LayerShade <> "None" Then
If LayerShade <> "1" Then

CheckLower = Int(SH_Y(NumberShade, 1) /
Interval_Y) + 1

CheckUpper = 100 - Int(u_Shade /
Interval_Y)

CheckLeft = Int(x1_Shade / Interval_X) + 1

CheckRight = 100 - Int((Long_Wall -
x1_Shade - x_Shade) / Interval_X)

DD = z_Shade

EE = s_Shade

WW = t_Shade

UU = u_Shade

BB = z_Shade

If CheckUpper <> 100 Then

FFupper=1/2* (1 +UU /DD *

(Sqr(1 + (EE / UU) ~ 2) - Sgr(1 + ((EE + DD) / UU) ~
2)))

Elself CheckUpper = 100 Then

FFupper = 0

End If

FF1=1/2* @+ WW /BB * (Sqr(1 + ((EE
+ DD - BB) / WW) ~ 2) - Sgr(1 + ((EE + DD) / Ww) ~

2)))
FF2=1-1/2*(1+ WW/BB™* (Sqr(1 +
((DD - BB) / WW) ™ 2) - Sgr(1 + (DD / WW) ™ 2))) _
-1/2* (1 +WW/BB-Sqgr(1 +
(WW / BB) ™ 2))
FF3=1/2*(1+ WW/DD * (Sqr(1 + (EE /
WW) ~ 2) - Sqr(1 + ((EE + DD) / WW) ~ 2)))
Tdr_inner = (ReflectSurface(3) * FF1 +
ReflectSurface(3) ™~ 2 * FF2 * FF3) * (1 - FF1 - FF2)
Tdr_upper = (ReflectSurface(3) * FFupper) *
(1 - FFupper)
Elself LayerShade = "1" Then
CheckLower = 100 - Int(u_Shade /
Interval_Y)
CheckUpper = CheckLower
CheckLeft = Int(x1_Shade / Interval_X) + 1
CheckRight = 100 - Int((Long_Wall -
x1_Shade - x_Shade) / Interval_X)

DD = z_Shade
EE = s_Shade
UU = u_Shade

If CheckUpper <> 100 Then
FFupper=1/2* (1 +UU/DD *
(Sqr(1 + (EE / UU) ~ 2) - Sgr(1 + ((EE + DD) / UU) ~
2)))
Elself CheckUpper = 100 Then
FFupper =0
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End If
Tdr_upper = (ReflectSurface(3) * FFupper) *
(1 - FFupper)
End If
End If
End Sub

Public Sub FindDiffuseReflect()
If i >= CheckLeft And i <= CheckRight Then
If j >= 1 And j <= CheckLower Then
Grid_Value(6, i, j, k) =0
Elself j >= CheckLower And j <= CheckUpper Then
If LayerShade = "1" Then
Grid_Value(s6, i, j, k) = 0
Else
Grid_Value(6, i, j, k) = Tdr_inner *
Diffuse(k)
End If
Elself j > CheckUpper And j <= 100 Then
Grid_Value(s, i, j, k) = Tdr_upper *
Diffuse(k)
End If
Else
Grid_Value(s, i, j, k) =0
End If
End Sub

Public Sub FindShading()
fffl = Ftopup * (Ttopup(k) ™ 4 - Twallshade(i, j, k, 1)
fff2 = Ftoplow * (Ttoplow(k) ~ 4 - Twallshade(i, j, k,
1) ™ 4)
If LayerShade <> "1" Then
fff3 = Fsolarup * (Tsolarup(k) ™ 4 - Twallshade(i, j,
k, 1) ™~ 4)
fff4 = Fsolarlow * (Tsolarlow(k) ™ 4 - Twallshade(i,
Ik, )4
fff5 = Fnonup * (Tnonup(k) ™ 4 - Twallshade(i, j, k,
1)~ 4)
fffé = Fnonlow * (Tnonlow(k) ™ 4 - Twallshade(i, j,
k, 1) ™~ 4)
Grid_Value(7, i, j, k) = EmissSurface(3) * 5.67 * 10
N (-8) * (fffa + fff2 + fff3 + fff4 + fff5 + fff6)
Else
Grid_Value(7, i, j, k) = EmissSurface(3) * 5.67 * 10
N (-8) * (fff1 + fff2)
End If
End Sub

Public Sub FindSky()

GridValue(8, i, j, k) = EmissSky * Frs(i, j) * 5.67 *
10 ©™ (-8) * (Tsky ™ 4 - Twallshade(i, j, k, 1) ™ 4)
End Sub

Public Sub FindGround()

Grid_Value(9, i, j, k) = Frg(i, j) * ReflectGround *
(Direct(k) + 0.5 * Diffuse(k))
End Sub

Public Sub InitialShade()
Call FindTempShade
End Sub

Public Sub InitialViewFactorShade()
Ftopup = 0
Ftoplow = 0
Fsolarup =0
Fsolarlow = 0
Fnonup =0
Fnonlow = 0

If LayerShade = "1" Then
Ftopup = 0.5 - Frg(i, j)
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Ftoplow = 0.5 - Frs(i, j)
Else

If Z_Solar(k) < s_Shade + z_Shade And Z_Solar(k) >
s_Shade Then
ForM=1To2

If M =1 Then
NumberCheck = (0.5 - Frs(i, j)) * 200

Elself M = 2 Then
NumberCheck = (0.5 - Frg(i, j)) * 200

End If

If NumberCheck = 0 Then
If M =1 Then
Ftoplow = 0
Fsolarlow = 0
Fnonlow = 0
Elself M = 2 Then
Ftopup = 0
Fsolarup = 0
Fnonup =0
End If
Else
For n =1 To NumberCheck
'3.Process
If M =1 Then
If LayerViewFactor(i, j, M, n) = 1 Then
Ftoplow = Ftoplow + 0.005
Else
If ZViewFactor(i, j, M, n) >= Z_Solar(k)
Then
Fsolarlow = Fsolarlow + 0.005
Elself ZViewFactor(i, j, M, n) <
Z_Solar(k) Then
Fnonlow = Fnonlow + 0.005
End If
End If
Elself M = 2 Then
If LayerViewFactor(i, j, M, n) = 1 Then
Ftopup = Ftopup + 0.005
Else
If ZViewFactor(i, j, M, n) >= Z_Solar(k)
Then
Fsolarup = Fsolarup + 0.005
Elself ZViewFactor(i, j, M, n) <
Z_Solar(k) Then
Fnonup = Fnonup + 0.005
End If
End If
End If
Next n
End If

Next M

Elself Z Solar(k) = s_Shade Then
ForM=1To2
If M =1 Then
NumberCheck = (0.5 - Frs(i, j)) * 200
Elself M = 2 Then
NumberCheck = (0.5 - Frg(i, j)) * 200
End If

If NumberCheck = 0 Then

If M =1 Then
Ftoplow = 0
Fsolarlow = 0
Fnonlow = 0

Elself M = 2 Then
Ftopup = 0
Fsolarup = 0
Fnonup =0

End If
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Else
For n = 1 To NumberCheck
If M =1 Then
If LayerViewFactor(i, j, M, n) = 1 Then
Ftoplow = Ftoplow + 0.005
Else
Fsolarlow = Fsolarlow + 0.005
End If
Elself M = 2 Then
If LayerViewFactor(i, j, M, n) = 1 Then
Ftopup = Ftopup + 0.005
Else
Fsolarup = Fsolarup + 0.005
End If
End If
Next n
End If

Next M

Elself Z_Solar(k) = s_Shade + z_Shade Then
Fnonup = 0.5 - Frg(i, j)
Fnonlow = 0.5 - Frs(i, j)
End If
End If
End Sub

Public Sub InitialTempShade()
Delta_shade =y _Shade / 2
Delta_Time = 60 * 10 '10 Min
LenghtSolar = z_Shade
If LayerShade <> "1" Then
WI = z_Shade
WJ = t_Shade
Fshadesky = (1 + (WJ/WI) - (1 + (WJ/ WI) ™ 2)
~N@12)/2
End If

WF_up =15

WF_low =1

RF_Shade = 1.16

P_Area_Shade = 2 * z_Shade + 2 * x_Shade
AreaShade = z_Shade * x_Shade

End Sub

Public Sub FindTempShade()
Dim Layer As Integer

*1.Find Distance Z of Solar Vary with Time
If LayerShade <> "1" Then
If ZenithCheck > 0 And ZenithCheck < 90 And _
BetaDegree > -90 And BetaDegree < 90 Then
DistanceA(k) = (t_Shade) * (Tan(Zenith(k)) *
Cos(Beta))
Z_Solar(k) = s_Shade + z_Shade -
DistanceA(k)
If Z_Solar(k) < s_Shade Then
Z_Solar(k) = s_Shade
End If
Else
Z_Solar(k) = s_Shade + z_Shade
End If
End If

'2.FindTempShade
Wind = WindOut(k) / 3.6
If LayerShade = "1" Then

If ZenithCheck > 0 And ZenithCheck < 90 And _
BetaDegree > -90 And BetaDegree < 90 Then

THShading V.1.0.0



Gsolarshade(1, k) = Gon * Cos_Zenith(k) *
(Tb(k) + Td(k))
Gsolarshade(2, k) = Gon * Cos_Zenith(k) *
(Td(k))
Else
Gsolarshade(1, k) = Gon * Cos_Zenith(k) *
(Td(k))
Gsolarshade(2, k) = Gon * Cos_Zenith(k) *
(Td(k))
End If
Else
If ZenithCheck > 0 And ZenithCheck < 90 And _
BetaDegree > -90 And BetaDegree < 90 Then
Gsolarshade(1, k) = Gon * Cos_Zenith(k) *
(Tb(k) + Td(k))
Gsolarshade(2, k) = Gon * Cos_Zenith(k) *
(Fshadesky * Td(k))
Gsolarshade(3, k) = Gon * Cos_Zenith(k) *
(Tb(k) + Fshadesky * Td(k))
Else
Gsolarshade(1, k) = Gon * Cos_Zenith(k) *
(Td(k))
Gsolarshade(2, k) = Gon * Cos_Zenith(k) *
(Fshadesky * Td(k))
Gsolarshade(3, k) = Gon * Cos_Zenith(k) *
(Fshadesky * Td(k))
End If
End If

If LayerShade = "1" Then
ijk=2

Else
ijk=3

End If

For Layer = 1 To ijk

If Layer = 1 Then
ViewFactor = 1

Else
ViewFactor = Fshadesky
End If
If k =1 Then
ForA=1To3

Ts_predict(Layer, A) = Tamb
Tso(Layer, A) = Tamb
Next A
Else
ForA=1To3
Ts_predict(Layer, A) = Ts_cal(Layer; A)
Next A
End If

LoopCheck:

DeltaTempShadeUp = Ts_predict(Layer, 1) - Tamb
h_up(Layer) = 2.537 * WF_up * RF_Shade *
(P_Area_Shade * Wind / AreaShade) ™ (1/2) + 9.482 *

Abs(DeltaTempShadeUp) ™ (1 / 3) / (6.238)

DeltaTempShadeLow = Ts_predict(Layer, 3) - Tamb
h_low(Layer) = 2.537 * WF_low * RF_Shade *
(P_Area_Shade * Wind / AreaShade) ™ (1/ 2) + 9.482 *

Abs(DeltaTempShadeLow) ™ (1 / 3) / (6.238)

Capacitance = Density_Shade * Cp_Shade *
Delta_shade / Delta_Time
Radiate = EmissSky * Stefan * ViewFactor

AAA = -h_up(Layer) - Radiate * (Tso(Layer, 1)) ™ 3
- k_Shade / Delta_shade - Capacitance / 2
BBB = k_Shade / Delta_shade
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CCC=0

DDD = -Capacitance / 2 * Tso(Layer, 1) -
h_up(Layer) * Tamb - Radiate * Tsky ™ 4 - _

AbsorpSurface(3) * Gsolarshade(Layer, k)

EEE = BBB

FFF = -2 * k_Shade / Delta_shade - Capacitance

GGG = BBB

HHH = -Capacitance * Tso(Layer, 2)

=0

JJJ = BBB

KKK = -h_low(Layer) - BBB - Capacitance / 2

LLL = -h_low(Layer) * Tamb - Capacitance / 2 *
Tso(Layer, 3)

DetTotal = (AAA * FFF * KKK -+ BBB * GGG * 111 +
CCC * EEE * JJJ) _
- (111 * FFF * CCC + JJJ * GGG * AAA + KKK
* EEE * BBB)
DetT1 = (DDD * FFF * KKK + BBB * GGG * LLL +
CCC * HHH * J3J) _
- (LLL * FFF * CCC + JJJ * GGG * DDD + KKK
* HHH * BBB)
DetT2 = (AAA * HHH * KKK + DDD * GGG * 11l +
CCC * EEE * LLL) _
- (111 * HHH * CCC + LLL * GGG * AAA + KKK
* EEE * DDD)
DetT3 = (AAA * FFF * LLL + BBB * HHH * 11l +
DDD * EEE * JJJ) _
- (111 * FFF * DDD + JJJ * HHH * AAA + LLL *
EEE * BBB)

Ts_cal(Layer, 1) = DetT1 / DetTotal
Ts_cal(Layer, 2) = DetT2 / DetTotal
Ts_cal(Layer, 3) = DetT3 / DetTotal

Forn=1To3
ErrorCheck(Layer, n) = Abs(2 * (Ts_cal(Layer, n)
- Ts_predict(Layer, n)) * 100 _
/ (Ts_cal(Layer, n) +
Ts_predict(Layer, n)))
Next

If ErrorCheck(Layer, 1) > 0.01 Or ErrorCheck(Layer,
2)>0.01 _
Or ErrorCheck(Layer, 3) > 0.01 Then
ForM=1To 3
Ts_predict(Layer, M) = Ts_cal(Layer, M)
Next M
GoTo LoopCheck:
End If

ForC=1To3
Tso(Layer, C) = Ts_cal(Layer, C)
Next C
Next Layer

Ttopup(k) = Ts_cal(1, 1)

Ttoplow(k) = Ts_cal(1, 3)

If LayerShade <> "1" Then
Tnonup(k) = Ts_cal(2, 1)
Tnonlow(k) = Ts_cal(2, 3)
Tsolarup(k) = Ts_cal(3, 1)
Tsolarlow(k) = Ts_cal(3, 3)

End If

hconvshadeup(k) = h_up(1)
hconvshadelow(k) = h_low(1)

End Sub
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Modules-mdeProcessing6

Global NN As Integer

Global CheckUnshade As Boolean

Global DX(1 To 21), Delta(1 To 21), k_Wall(1 To 21) As
Single

Global Kcomb(1 To 21), Cap(1 To 21), sumK, Ktotal As
Single

Global Rad_Out, Rad_In As Single

Global ReOut, Reln, Troom, WindOutside, WindInside,
Diff As Single

Global AConstOut, BConstOut, CConstOut, AConstIn,
BConstln, CConstIn As Single

Global Tw_predict(1 To 21), Two(1 To 21), Tw_cal(1 To
21) As Single

Global Twallunshade(1 To 145, 1 To 21) As Single
Global h_Out, h_In, ErrorWall(1 To 21) As Single
Global Twallshade(1 To 100, 1 To 100, 1 To 145, 1 To
10) As Single

Global Row, Column As Integer

Global IP, IE, IC As Integer

Global Ratio, Sum As Single

Global AZ(1 To 21, 1 To 21), BZ(1 To 21) As Single

Public Sub InitialHeatGainThroughWall()
Stefan = 5.67 * 10 ™ (-8)
NN = 3 * LayerWall
For i =1 To LayerWall
Ifi=1 Then
DX(1) = ThicknessWall(i) / 5
DX(2) = 2 * ThicknessWall(i) / 5
DX(3) = 2 * ThicknessWall(i) / 5
Elself i = LayerWall Then
DX(3 * (i - 1) + 1) = 2 * ThicknessWall(i) / 5
DX(@3 * (i - 1) + 2) = 2 * ThicknessWall(i) / 5
DX(3 * (i - 1) + 3) = ThicknessWall(i) / 5
Else
DX(3 * (i - 1) + 1) = ThicknessWall(i) / 3
DX(3 * (i - 1) + 2) = ThicknessWall(i) / 3
DX(3 * (i - 1) + 3) = ThicknessWall(i) / 3
End If
Next i

Fori=1To NN=-1
Ifi=1Then
Delta(1) = DX(1) + DX(2) /2
Elselfi = NN - 1 Then
Delta(NN.- 1) = DX(NN - 1) / 2 + DX(NN)
Else
Delta(i) = (DX(i) + DX(i + 1)) / 2
End-If
Next i

For i = 1 To LayerWall
k Wall(3* (i - 1) + 1) = kwall(i)
k_Wall(3 * (i - 1) + 2) = kwall(i)
k_wall(3 * (i - 1) + 3) = kwall(i)
Next i

Fori=1ToNN-1
Ifi=10ri=NN-1Then
Kcomb(i) = k_Wall(i) / Delta(i)
Else
Kcomb(i) = (DX(i) / k_Wall(i) + DX(i + 1) /
k Wall(i + 1)) ~ (-1) * 2
End If
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Next i

For i = 1 To LayerWall
Cap(3 * (i - 1) + 1) = DensityWall(i) * CpWall(i) *
DX(3* (i-1) + 1)/ 600
Cap(3 * (i - 1) + 2) = DensityWall(i) * CpWall(i) *
DX(3* (i-1) +2)/600
Cap(3 * (i - 1) + 3) = DensityWall(i) * CpWall(i) *
DX(3 * (i-1) + 3) / 600
Next i

For Row =1 To NN

For Column =1 To NN
AZ(Row, Column) =0

Next Column

Next Row

Ktotal = kWall(LayerWall) / (ThicknessWall(LayerWall)
*21/5)

Rad_Out = EmissSurface(1) * Stefan
Rad_In = EmissSurface(2) * Stefan

AConstOut = 10.788
BConstOut = 1.349
CConstOut =0
AConstin = 10.788
BConstin = 1.349
CConstln =0

End Sub
Public Sub HeatGainThroughWall_Unshade()
CheckUnshade = True

Tamb = TempAirOut(k) + 273.15

Tdp = DewPoint(k) + 273.15

Tsky = Tamb * (0.8 + (Tdp - 273) / 250) ™~ (1 / 4)
Troom = TempAirln(k) + 273.15

WindOutside = WindOut(k) / 3.6

WindInside = WindIn(k) / 3.6

Ifk =1 Then
Diff = (Tamb - Troom) / (NN - 1)
For A=1To NN
If A=1Then
Tw_predict(A) = Tamb
Two(A) = Tamb
Elself A = NN Then
Tw_predict(A) = Troom
Two(A) = Troom
Else
Tw_predict(A) = Tamb - (A) * Diff
Two(A) = Tw_predict(A)
End If
Next A
Else
For A=1To NN
Tw_predict(A) = Twallunshade(k - 1, A)
Two(A) = Twallunshade(k - 1, A)
Next A
End If

LoopStartAgain:

h_Out = AConstOut + (BConstOut * WindOutside) +
(CConstOut * WindOutside ™ 2)

h_In = AConstin + (BConstIin * WindInside) +
(CConstln * WindInside ™ 2)

Call FindTempWall
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Call Gauss

For A=1To NN
ErrorWall(A) = Abs(2 * (Tw_cal(A) - Tw_predict(A))
*100 _
/ (Tw_cal(A) + Tw_predict(A)))
If ErrorWall(A) > 0.01 Then
For M =1 To NN
Tw_predict(M) = Tw_cal(M)
Next M
GoTo LoopStartAgain:
End If
Next A

For A=1To NN
Twallunshade(k, A) = Tw_cal(A)
If A=1Then
Grid_TempOut_Unshade(k) = Tw_cal(A)
Elself A= NN Then
Grid_TemplIn_Unshade(k) = Tw_cal(A)
End If
Next A

‘Value of HeatGain for Unshade
Grid_HeatGain_Unshade(k) = h_Out *
(Twallunshade(k, NN) - Troom)

End Sub
Public Sub HeatGainThroughWall_Shade()

CheckUnshade = False

If k=1 Then
Diff = (Tamb - Troom) / (NN - 1)
For A=1To NN
If A=1Then
Tw_predict(A) = Tamb
Two(A) = Tamb
Elself A = NN Then
Tw_predict(A) = Troom
Two(A) = Troom
Else
Tw_predict(A) = Tamb - (A) * Diff
Two(A) = Tw_predict(A)
End If
Next A
Else
For A=1To NN
Tw_predict(A) = Twallshade(i, j, k - 1, A)
Two(A) = Twallshade(i, j, k - 1,7A)
Next A
End If

LoopStartAgain2:

h_Out = AConstOut + (BConstOut * WindOutside) +
(CConstOut * WindOutside ™ 2)

h_In = AConstIn + (BConstin * WindInside) +
(CConstlIn * WindInside ™ 2)

Call FindTempWall
Call Gauss

For A=1To NN
ErrorWall(A) = Abs(2 * (Tw_cal(A) - Tw_predict(A))
* 100 _
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/ (Tw_cal(A) + Tw_predict(A)))

If ErrorWall(A) > 0.01 Then

For M =1 To NN

Tw_predict(M) = Tw_cal(M)

Next M

GoTo LoopStartAgain2:
End If

Next A

For A=1To NN
Twallshade(i, j, k, A) = Tw_cal(A)
If A=1 Then
Grid_Value(10, i, j, k) = Tw_cal(A) - 273.15
Elself A = NN Then
Grid_Value(11, i, j, k) = Tw_cal(A) - 273.15
End If
Next A

'Value of HeatGain for Shade
Grid_Value(1, i, j, k) = h_Out * (Twallshade(i, j, k,
NN) - Troom)

End Sub

Public Sub FindTempWall()
For Row = 1 To NN
If Row = 1 Then
If CheckUnshade = True Then
AZ(Row, 1) = -h_Out - Rad_Out * Two(1) ~ 3
* 0.5 - Kcomb(1) - Cap(1)
AZ(Row, 2) = Kcomb(1)
BZ(Row) = -Cap(1) * Two(1) - h_Out * Tamb
- Rad_Out * Tsky ~ 4 * 0.5 _
- AbsorpSurface(1) * Gsolarunshade(k)
Else
AZ(Row, 1) = -h_Out - Rad_Out * Two(1) ™ 3
* (1 - Frg(i, j)) - Kcomb(1) - Cap(1)
AZ(Row, 2) = Kcomb(1)
If LayerShade = "1" Then
BZ(Row) = -Cap(1) * Two(1) - h_Out *
Tamb - Rad. Out * (Frs(i, j) * Tsky ™ 4 + Ftopup *
Ttopup(k) ™ 4 _
+ Ftoplow * Ttoplow(k) " 4) -
AbsorpSurface(1) * Gsolar(i, j, k)
Else
BZ(Row) = -Cap(1) * Two(1) - h_Out *
Tamb - Rad_Out * (Frs(i, j) * Tsky ™ 4 + Ftopup *
Ttopup(k) ™ 4 _
+ Ftoplow * Ttoplow(k) ™ 4 +
Fsolarup * Tsolarup(k) ™~ 4 _
+ Fsolarlow * Tsolarlow(k) ™ 4 +
Fnonup * Tnonup(k) ™4 _
+ Fnonlow * Tnonlow(k) ™ 4) -
AbsorpSurface(1) * Gsolar(i, j, k)
End If
End If
Elself Row = NN Then
AZ(Row, NN - 1) = Kcomb(Row - 1)
AZ(Row, NN) = -Kcomb(Row - 1) - h_In -
Cap(Row)
BZ(Row) = -h_In * Troom - Cap(Row) *
Two(Row)
Else
AZ(Row, Row - 1) = Kcomb(Row - 1)
AZ(Row, Row) = -Kcomb(Row - 1) -
Kcomb(Row) - Cap(Row)
AZ(Row, Row + 1) = Kcomb(Row)
BZ(Row) = -Cap(Row) * Two(Row)
End If
Next Row
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End Sub
Public Sub Gauss()

For IP=1ToNN-1
For IE = IP + 1 To NN

Ratio = AZ(IE, IP) / AZ(IP, IP)
For IC=IP + 1 To NN

AZ(IE, IC) = AZ(IE, IC) - Ratio * AZ(IP, IC)

Next IC
BZ(IE) = BZ(IE) - Ratio * BZ(IP)
Next IE
For IE=1IP +1 To NN
AZ(IE, IP) =0
Next IE
Next IP

Tw_cal(NN) = BZ(NN) / AZ(NN, NN)
For IE=NN-1To 1 Step -1
Sum =0
For IC=1E +1 To NN
Sum = Sum + AZ(IE, IC) * Tw_cal(IC)
Next IC
Tw_cal(IE) = (BZ(IE) - Sum) / AZ(IE, IE)
Next IE

End Sub

Modules-mdeProcessing8

Dim i As Integer

Global NameRange(1 To 11, 1 To 8) As String

Global Value_Min(1 To 11) As Single

Global Value_Max(1 To 11) As Single

Global Value_Interval(1 To 11) As Single

Global Value_CountRange(1 To 8, 1 To 11, 1 To 145) As
Single

'Value_CountRange ( 43961199 8 2439 , Solar wagTemp
#inen9 11 26a , IR1)

Public Sub Evaluate()
Call AllDataUnshade
If LayerShade <> "None" Then
frmCalculate.ProgressBarl.Value = 96
Call AllDataShade
frmCalculate.ProgressBarl.Value = 97
Call FindMinMaxInterval
frmCalculate.ProgressBarl.Value = 98
Call Range
frmCalculate.ProgressBarl.Value =99
Call CountOfRange
End If
End Sub

Public' Sub AllDataUnshade()
For k=1 To 145
Times(k) = TimeSerial(0, k * 10 - 10, 0)
Sum_HeatGain_Unshade(k) =
Grid_HeatGain_Unshade(k) * (Long_Wall * High_Wall)
Sum_TotalUnshade(k) = Grid_TotalUnshade(k) *
(Long_Wall * High_Wall)
Sum_DirectUnshade(k) = Grid_DirectUnshade(k) *
(Long_Wall * High_Wall)
Sum_DiffuseUnshade(k) = Grid_DiffuseUnshade(k)
* (Long_Wall * High_Wall)
Sum_GroundUnshade(k) = Grid_GroundUnshade(k)
* (Long_Wall * High_Wall)
Sum_SkyUnshade(k) = Grid_SkyUnshade(k) *
(Long_Wall * High_Wall)
Next k
End Sub
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Public Sub AllDataShade()

Dim AreaGrid As Single

'Grid_Value(10,i,j,k) = Grid_TempOut_shade(i,j,k) Unit
Degree C

'Grid_Value(11,i,j,k) = Grid_Templn_shade(i,j,k) Unit
Degree C

For k =1 To 145
Sum_HeatGain_Shade(k) = 0
Sum_TotalShade(k) = 0
Sum_Direct(k) = 0
Sum_Diffuse(k) = 0
Sum_DirectReflect(k) = 0
Sum_DiffuseReflect(k) = 0
Sum_Shading(k) = 0
Sum_Sky(k) =0
Sum_Ground(k) = 0
Fori=1To 100
For j =1 To 100
Sum_HeatGain_Shade(k) =
Sum_HeatGain_Shade(k) + Grid_Value(1, i, j, k)
Sum_TotalShade(k) = Sum_TotalShade(k) +
Grid_Value(2, i, j, k)
Sum_Direct(k) = Sum_Direct(k) +
Grid_Value(3, i, j, k)
Sum_Diffuse(k) = Sum_Diffuse(k) +
Grid_Value(4, i, j, k)
Sum_DirectReflect(k) = Sum_DirectReflect(k)
+ Grid_Value(5, i, j, k)
Sum_DiffuseReflect(k) =
Sum_DiffuseReflect(k) + Grid_Value(6, i, j, k)
Sum_Shading(k) = Sum_Shading(k) +
Grid_Value(7, i, j, k)
Sum_Sky(k) = Sum_Sky(k) + Grid_Value(s, i,

J k)

Sum_Ground(k) = Sum_Ground(k) +
Grid_Value(9, i, j, k)

Next j
Next i

NumberOfGrid = 10000

AreaGrid = Long_Wall * High_Wall /
NumberOfGrid

Sum_HeatGain_Shade(k) =
Sum_HeatGain_Shade(k) * AreaGrid

Sum_TotalShade(k) = Sum_TotalShade(k) *
AreaGrid

Sum_Direct(k) = Sum_Direct(k) * AreaGrid

Sum_Diffuse(k) = Sum_Diffuse(k) * AreaGrid

Sum_DirectReflect(k) = Sum_DirectReflect(k)
* AreaGrid

Sum_DiffuseReflect(k) =
Sum_ DiffuseReflect(k) * AreaGrid

Sum_Shading(k) = Sum_Shading(k) *
AreaGrid

Sum_Sky(k) = Sum_Sky(k) * AreaGrid

Sum_Ground(k) = Sum_Ground(k) * AreaGrid

Average_TempOut_Shade(k) = 0
Average_Templn_Shade(k) =0

Fori=1To 100
For j =1 To 100
Average_TempOut_Shade(k) =
Average_TempOut_Shade(k) + Grid_Value(10, i, j, k)
Average_Templn_Shade(k) =
Average_Templn_Shade(k) + Grid_Value(11, i, j, k)
Next j, i
Average_TempOut_Shade(k) =
Average_TempOut_Shade(k) / NumberOfGrid
Average_Templn_Shade(k) =
Average_Templn_Shade(k) / NumberOfGrid

Next k
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End Sub

Public Sub FindMinMaxInterval()
Dim M As Integer
ForM=1To 11
Value_Min(M) = Min(Grid_Value(), M)
Value_Max(M) = Max(Grid_Value(), M)
Value_Interval(M) = Interval(Value_Min(M),
Value_Max(M), 5)
Value_Min(M) = Int(Value_Min(M))
Value_Interval(M) = Int(Value_lInterval(M)) + 1
Next M

Value_Min(1) = -20
' Value_Min(2) = -50
' Value_Min(3) =0
Value_Min(4) =0
Value_Min(5) =0
' Value_Min(6) =0
' Value_Min(7) = -30
Value_Min(8) = -50
Value_Min(9) =0
' Value_Min(10) = 20
' Value_Min(11) = 20

Value_Interval(1) = 20
Value_Interval(2) = 150
' Value_Interval(3) = 40
' Value_Interval(4) = 40
' Value_Interval(5) = 3
Value_Interval(6) = 3
' Value_lInterval(7) = 15
' Value_Interval(8) = 10
Value_Interval(9) =5
Value_Interval(10) = 5
' Value_lInterval(11) =5

End Sub

Public Sub Range()
Fori=1To 11

NameRange(i, 1) = Value_Min(i) & "<s=X<" &
Value_Min(i) + Value_Interval(i)

NameRange(i, 2) = Value_Min(i) +
Value_Interval(i) & "<=X.<" & Value_Min(i) + 2 *
Value_Interval(i)

NameRange(i, 3) = Value_Min(i) + 2 *
Value_Interval(i) & "<= X <" & Value_Min(i) + 3 *
Value_Interval(i)

NameRange(i, 4) = Value_Min(i) + 3 *
Value_Interval(i) &"<= X< " & Value_Min(i) +4 *
Value_Interval(i)

NameRange(i, 5) = Value_Min(i) + 4 *
Value_Interval(i) & "<= X <=" & Value_Min(i) + 5 *
Value_Interval(i)

Next.i
End Sub

Public Sub CountOfRange()
ForM=1To 11
For k =1 To 145

Forn=1To5
Value_CountRange(n, M, k) =0
Next n

Fori=1 To 100
Forj=1To 100
If Grid_Value(M, i, j, k) >= Value_Min(M) And
Grid_Value(M, i, j, k) < Value_Min(M) +
Value_Interval(M) Then
Value_CountRange(1, M, k) =
Value_CountRange(1, M, k) + 1
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Elself Grid_Value(M, i, j, k) >= Value_Min(M) +
Value_Interval(M) And Grid_Value(M, i, j, k) <
Value_Min(M) + 2 * Value_Interval(M) Then

Value_CountRange(2, M, k) =
Value_CountRange(2, M, k) + 1

Elself Grid_Value(M, i, j, k) >= Value_Min(M) + 2 *
Value_Interval(M) And Grid_Value(M, i, j, k) <
Value_Min(M) + 3 * Value_Interval(M) Then

Value_CountRange(3, M, k) =
Value_CountRange(3, M, k) + 1

Elself Grid_Value(M, i, j, k) >= Value_Min(M) + 3 *
Value_Interval(M) And Grid_Value(M, i, j, k) <
Value_Min(M) + 4 * Value_lInterval(M) Then

Value_CountRange(4, M, k) =
Value_CountRange(4, M, k) + 1

Elself Grid_Value(M, i, j, k) >= Value_Min(M) + 4 *
Value_Interval(M) And Grid_Value(M, i, j, k) <=
Value_Min(M) + 5 * Value_Interval(M) Then

Value_CountRange(5, M, k) =
Value_CountRange(5, M, k) + 1

End If
Next j
Next i
Next k
Next M

Vit Huidasifued
Forn=1To5
ForM=1To 11
For k =1 To 145
Value_CountRange(n, M, k) =
Value_CountRange(n, M, k) * 100 / (10000)
Next k
Next M
Next n
End Sub

Modules-mdeSave

Option Explicit

Public Type lastname
'Stepl
angleOfBuilding As Single
lenght As Single
height As Single
'Step2
LayerWall As Single
TypeWall(1 To-7) As String
IndexTypeWall(1 To 7) As Integer
kWall(1 To 7) As Single
CpWall(1 To 7) As Single
DensityWall(1 To 7) As Single
ThicknessWall(1 To 7) As Single
'Step3
LayerShade As String
TypeShade As String
IndexTypeShade As Integer
X_Shade As Single
x1_Shade As Single
y_Shade As Single
z_Shade As Single
t_Shade As Single
s_Shade As Single
u_Shade As Single
k_Shade As Single
Cp_Shade As Single
Density_Shade As Single
'Step4
WindIn(1 To 25) As Single
WindOut(1 To 25) As Single
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Temp_Air_In(1 To 25) As Single
Temp_Air_Out(1 To 25) As Single
DewPoint(1 To 25) As Single
'Step5
TypeSurface(1 To 3) As String
IndexTypeSurface(1 To 3) As Single
Emiss_Surface(1 To 3) As Single
absorp_Surface(1 To 3) As Single
reflect_Surface(1 To 3) As Single
Emiss_Sky As Single
reflect_Ground As Single
'Step6
Month As String
Date As String
Latitude_Direction As String
Latitude_Degree As Single
Longtitude_Direction_Std As String
Longtitude_Degree_Std As Single
Longtitude_Direction_Loc As String
Longtitude_Degree_Loc As Single
Zone As String
Sealevel As Single

End Type

Public Sub mdesavel()

Dim record As lastname
Dim i As Integer

Open frminitial. Textl For Binary As #1

stepl:
record.angleOfBuilding = Val(frmStepl.Textl)
record.lenght = Val(frmStep1.Text2)
record.height = Val(frmStep1.Text3)
step2:
If frmStep2.Combol.Text = "" Then
GoTo step3:
End If
record.LayerWall = frmStep2.Combol
For i =1 To frmStep2.Combol
record.TypeWall(i) = frmStep2.Combo2(i)
record.IndexTypeWall(i) =
Val(frmStep2.Combo2(i).ListCount)
record.kWall(i) = Val(frmStep2.Text1(i))
record.CpWall(i) = Val(frmStep2.Text2(i))
record.DensityWall(i) = Val(frmStep2.Text3(i))
record.ThicknessWall(i) = Val(frmStep2.Text4(i))
Next i
step3:
record.LayerShade = frmStep3.Combol
record.TypeShade = frmStep3.Combo2
record.IndexTypeShade =
Val(frmStep3.Combo2.ListCount)
record.z_Shade = Val(frmStep3.Text1(1))
record.y_Shade = Val(frmStep3.Text1(2))
record.Xx_Shade = Val(frmStep3.Text1(3))
If record.LayerShade <> "1" Then
record.t_Shade = Val(frmStep3.Text1(4))
End If
record.s_Shade = Val(frmStep3.Text1(5))
record.x1_Shade = Val(frmStep3.Text1(6))
record.u_Shade = Val(frmStep3.Text1(7))
record.k_Shade = Val(frmStep3.Text1(8))
record.Cp_Shade = Val(frmStep3.Text1(9))
record.Density_Shade = Val(frmStep3.Text1(10))
step4:
Fori=1To 25
record.WindIn(i) = Val(frmWindIn.Text1(i - 1))
record.WindOut(i) = Val(frmWindOut.Text1(i - 1))
record.Temp_Air_In(i) = Val(frmTempAirin.Text1(i
-1)
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record.Temp_Air_Out(i) =
Val(frmTempAirOut.Text1(i - 1))
record.DewPoint(i) = Val(frmDewPoint.Text1(i - 1))
Next i
step5:
Fori=1To3
record.TypeSurface(i) = frmStep5.Combol(i)
record.IndexTypeSurface(i) =
Val(frmStep5.Combol(i).ListCount)
record.Emiss_Surface(i) = Val(frmStep5.Text1(i))
record.absorp_Surface(i) =
Val(frmStep5.Text2(i))
record.reflect_Surface(i) =
Val(frmStep5.Text3(i))
Next i
record.Emiss_Sky = Val(frmStep5.Text4)
record.reflect_Ground = Val(frmStep5.Text5)
step6:
record.Month = frmStep6.Combol
record.Date = frmStep6.Combo2
record.Latitude_Direction = frmStep6.Combo3
record.Longtitude_Direction_Std =
frmStep6.Combo4
record.Longtitude_Direction_Loc =
frmStep6.Combo6
record.Zone = frmStep6.Combo5
record.Latitude_Degree = Val(frmStep6.Text1)
record.Longtitude_Degree_Std =
Val(frmStep6.Text2)
record.Longtitude_Degree_Loc =
Val(frmStep6.Text4)
record.Sealevel = Val(frmStep6.Text3)

Put #1, , record
Close #1

If frminitial. Textl.Text <> "Text1" Then
frmStepl1.Caption = frmlnitial. Text1.Text
frmStep2.Caption = frmlnitial. Text1.Text
frmStep3.Caption = frmInitial. Text1l.Text
frmStep4.Caption = frmlnitial. Text1l.Text
frmStep5.Caption = frminitial. Text1.Text
frmStep6.Caption = frmlnitial. Text1.Text
frmResult.Caption = frmlInitial. Text1l.Text
frmCalculate.Caption = frmlnitial. Text1.Text

End If

End Sub

Modules-mdeShade

Option Explicit

'ss mean property of material of shading

Dim ss(100) As shadelastname

Dim i, j, k As Integer

Dim checkList2, checkDataBase2, checkCustom2,
N_Index2 As Integer

Public Type shadelastname
k As Single
Cp As Single
density As Single

End Type

Public Sub propertyOfShade()

---CUSTOM---

Acoustic tile
Asbestos-cement board
Brick ,common

Cellular glass

Cement mortar
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'6 Clay

'7 Concrete (stone mix)

'8 Cork

'9 Glass fiber ,blanket

'10 Gymsum or plaster board

'11 Hardboard low density

'12 Hardboard high density

'13 Hardboard ,siding

'14 Hardwoods (oak ,maple)

'15 Homogeneous board from repulped paper
'16 Laminated paper board

'17 Particle board low density

'18 Particle board medium density

'19 Particle board high density

'20 Plywood

'21 Polystyrene ,expanded extruded (R-12)
'22 Polystyrene ,expanded molded beads
'23 Polyuretance foam

'24 Sheathing ,intermediate density

'25 Sheathing ,regular density

'26 Shingle backer

'27 Softwood (fir,pine)

'28 Wood ,shredded /Cemented

'29 Cement plaster ,sand aggregate

'30 Gypsum plaster ,lightweight aggregate
‘31 Perlite aggregate

'32 Vermiculite aggregate

N_Index2 = 33
If checkDataBase2 = 10 Then
Else

ss(0).k=0

ss(0).Cp =0

ss(0).density = 0

ss(1).k = 0.058
ss(1).Cp = 1340
ss(1).density = 290

ss(2).k = 0.58
ss(2).Cp = 1000
ss(2).density = 1920

ss(3).k =0.72
ss(3).Cp = 835
ss(3).density = 1920

ss(4).k = 0.058
ss(4).Cp = 145
ss(4).density = 1000

ss(5).k =0.72
ss(5).Cp = 780
ss(5).density = 1860

ss(6).k = 1.3
ss(6).Cp = 880
ss(6).density = 1460

ss(7).k=1.4
ss(7).Cp = 880
ss(7).density = 2300

ss(8).k = 0.039
ss(8).Cp = 1800
ss(8).density = 120

ss(9).k = 0.036
ss(9).Cp = 795
ss(9).density = 105

ss(10).k = 0.17
$s(10).Cp = 1090
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ss(10).density = 800

ss(11).k = 0.15
ss(11).Cp = 1380
ss(11).density = 1010

ss(12).k = 0.17
ss(12).Cp = 1300
ss(12).density = 1000

ss(13).k = 0.094
ss(13).Cp = 1170
ss(13).density = 640

ss(14).k = 0.16
ss(14).Cp = 1255
ss(14).density = 720

ss(15).k = 0.072
ss(15).Cp = 1170
ss(15).density = 480

ss(16).k = 0.072
ss(16).Cp = 1380
ss(16).density = 480

ss(17).k = 0.102
ss(17).Cp = 1300
ss(17).density = 590

ss(18).k = 0.135
ss(18).Cp = 1300
ss(18).density = 800

ss(19).k = 0.17
$s5(19).Cp = 1300
ss(19).density = 1000

ss(20).k = 0.12
$s(20).Cp = 1215
ss(20).density = 545

ss(21).k = 0.027
ss(21).Cp = 1210
ss(21).density = 55

ss(22).k = 0.04
ss(22).Cp = 1210
ss(22).density = 16

ss(23):k =0.024
ss(23).Cp =0
ss(23).density = 24

ss(24).k = 0.066
ss(24).Cp = 1300
ss(24).density = 350

ss(25).k = 0.055
ss(25).Cp = 1300
ss(25).density = 290

ss(26).k = 0.057
ss(26).Cp = 1300
ss(26).density = 290

ss(27).k = 0.12
ss(27).Cp = 1380
ss(27).density = 510

s5(28).k = 0.087
ss(28).Cp = 1590
ss(28).density = 350
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ss(29).k = 0.72
$s(29).Cp = 840
ss(29).density = 1860

ss(30).k = 0.236
ss(30).Cp =0
ss(30).density = 720

ss(31).k = 0.22
ss(31).Cp = 1340
ss(31).density = 720

ss(32).k = 0.24
ss(32).Cp=0
ss(32).density = 720

checkDataBase2 = 10
End If

If frmStep3.Combo2.Listindex = -1 Then
Elself frmStep3.Combo2.Listindex = 0 Then
Fori=8To 10 Step 1
frmStep3.Text1(i).BackColor = &H80000005
frmStep3.Textl1(i).Locked = False
Next i
checkCustom2 = 10
frmCustom3.Show vbModal
Elself frmStep3.Combo2.Listindex >= N_Index2 Then
Fori=8To 10 Step 1
frmStep3.Text1(i).BackColor = &H80000005
frmStep3.Text1(i).Locked = False
Next i
checkCustom2 = 10
Else
If checkCustom2 = 10 Then
For j =8 To 10 Step 1
frmStep3.Text1(j).BackColor = &H80000016
frmStep3.Text1(j).Locked = True
Next j
Else
End If
k = frmStep3.Combo2.ListIndex
frmStep3.Text1(8).Text = ss(k).k
frmStep3.Text1(9).Text = ss(k).Cp
frmStep3.Text1(10).Text = ss(k).density
End If
End Sub

Public Sub MaterialOfShade()
If checkList2 = 10 Then
Else

frmStep3.Combo2.AddItem "---CUSTOM---*

frmStep3.Combo2.AddItem "Acoustic tile"

frmStep3.Combo2.AddItem "Asbestos-cement
board"

frmStep3.Combo2.AddItem "Brick ,common"

frmStep3.Combo2.AddItem “Cellular glass"

frmStep3.Combo2.AddItem "Cement mortar"

frmStep3.Combo2.AddItem "Clay"

frmStep3.Combo2.AddItem "Concrete (stone mix)"

frmStep3.Combo2.AddItem "Cork"

frmStep3.Combo2.AddItem "Glass fiber ,blanket"

frmStep3.Combo2.AddItem "Gymsum or plaster
board"

frmStep3.Combo2.AddItem "Hardboard low
density"

frmStep3.Combo2.AddItem "Hardboard high
density"

frmStep3.Combo2.AddItem "Hardboard ,siding"

frmStep3.Combo2.AddItem "Hardwoods (oak
,maple)"”
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frmStep3.Combo2.AddItem "Homogeneous board
from repulped paper"

frmStep3.Combo2.Addltem “"Laminated paper
board"

frmStep3.Combo2.AddItem "Particle board low
density"

frmStep3.Combo2.AddItem "Particle board medium
density"

frmStep3.Combo2.AddItem "Particle board high
density"

frmStep3.Combo2.AddItem "Plywood"

frmStep3.Combo2.Addltem "Polystyrene ,expanded
extruded (R-12)"

frmStep3.Combo2.AddItem "Polystyrene ,expanded
molded beads"

frmStep3.Combo2.AddlItem "Polyuretance foam"

frmStep3.Combo2.AddItem "Sheathing
,intermediate density"

frmStep3.Combo2.AddlItem "Sheathing ,regular
density"

frmStep3.Combo2.Addltem "Shingle backer"

frmStep3.Combo2.AddItem "Softwood (fir,pine)"

frmStep3.Combo2.AddItem "Wood ,shredded
/Cemented"

frmStep3.Combo2.AddItem "Cement plaster ,sand
aggregate”

frmStep3.Combo2.AddItem "Gypsum plaster
Jlightweight aggregate”

frmStep3.Combo2.Addltem "Perlite aggregate"

frmStep3.Combo2.Addltem "Vermiculite aggregate”

End If
checkList2 = 10

End Sub

Modules-mdeSurface

Option Explicit

'‘ww mean property of material of wall

Dim sf(0 To 50) As surfaceLastname

Dim i, k As Integer

Dim checkList3, checkDataBase3, checkCustom3,
N_Index3 As Integer

Public Type surfaceLastname
emiss As Single
absorp As Single
reflect As Single

End Type

Public Sub propertyOfSurface()

"1 Asbestos-cement board
'2 Gymsum or plaster board
'3 Plywood

'4 Sheathing,regular density
'5 Acoustic tile

N_Index3 = 16
If checkDataBase3 = 10 Then
Else

sf(0).emiss = 0
sf(0).absorp = 0
sf(0).reflect = 0

sf(1).emiss = 0.93
sf(1).absorp = 0.63
sf(1).reflect = 0.37

sf(2).emiss = 0.88
sf(2).absorp = 0.6
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sf(2).reflect = 0.4

sf(3).emiss = 0.98
sf(3).absorp = 0.98
sf(3).reflect = 0.02

sf(4).emiss = 0.9
sf(4).absorp = 0.26
sf(4).reflect = 0.74

sf(5).emiss = 0.92
sf(5).absorp = 0.16
sf(5).reflect = 0.84

sf(6).emiss = 0.03
sf(6).absorp = 0.09
sf(6).reflect = 0.91

sf(7).emiss = 0.84
sf(7).absorp = 0.14
sf(7).reflect = 0.86

sf(8).emiss = 0.37
sf(8).absorp = 0.11
sf(8).reflect = 0.89

sf(9).emiss = 0.05
sf(9).absorp = 0.15
sf(9).reflect = 0.85

sf(10).emiss = 0.13
sf(10).absorp = 0.65
sf(10).reflect = 0.35

sf(11).emiss = 0.28
sf(11).absorp = 0.8
sf(11).reflect = 0.2

sf(12).emiss = 0.1
sf(12).absorp = 0.92
sf(12).reflect = 0.08

sf(13).emiss = 0.3
sf(13).absorp = 0.93
sf(13).reflect = 0.07

sf(14).emiss = 0.08
sf(14).absorp = 0.92
sf(14).reflect = 0.08

sf(15).emiss . =0.09
sf(15).absorp = 0.87
sf(15).reflect = 0.13

checkDataBase3 = 10
End If

Fori=1To3

If frmStep5.Combol(i).Listindex = -1 Then

Elself frmStep5.Combol(i).Listindex = 0 Then
frmStep5.Text1(i).BackColor = &H80000005
frmStep5.Text1(i).Locked = False
frmStep5.Text2(i).BackColor = &H80000005
frmStep5.Text2(i).Locked = False
frmStep5.Text3(i).BackColor = &H80000005
frmStep5.Text3(i).Locked = False
checkCustom3 = 10
frmCustom5.i.Text = i
frmCustom5.Show vbModal

Elself frmStep5.Combol(i).Listindex >= N_Index3

Then

frmStep5.Text1(i).BackColor = &H80000005
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frmStep5.Text1(i).Locked = False

frmStep5.Text2(i).BackColor = &H80000005

frmStep5.Text2(i).Locked = False

frmStep5.Text3(i).BackColor = &H80000005

frmStep5.Text3(i).Locked = False

checkCustom3 = 10

Else

If checkCustom3 = 10 Then
frmStep5.Text1(i).BackColor = &H80000016
frmStep5.Text1(i).Locked = True
frmStep5.Text2(i).BackColor = &H80000016
frmStep5.Text2(i).Locked = True
frmStep5.Text3(i).BackColor = &H80000016
frmStep5.Text3(i).Locked = True

Else

End If

k = frmStep5.Combo1(i).ListIndex

frmStep5.Text1(i). Text = sf(k).emiss

frmStep5.Text2(i). Text = sf(k).absorp

frmStep5.Text3(i). Text = sf(k).reflect

End If
Next i

End Sub

Public Sub MaterialOfSurface()
If checkList3 = 10 Then
Else
Fori=1To3

frmStep5.Combol(i).AddItem "---CUSTOM---"

frmStep5.Combo1(i).AddItem "Brick ,red"

frmStep5.Combol(i).AddItem "Concrete"

frmStep5.Combol(i).AddItem
"Paint:Black(Parsons)"

frmStep5.Combol(i).AddItem
"Paint:White,acrylic"

frmStep5.Combo1(i).AddItem
"Paint:White,oxide"

frmStep5.Combol(i).AddItem
"Aluminum:Polished"

frmStep5.Combol(i).AddItem
"Aluminum:Anodized"

frmStep5.Combol(i).AddItem "Aluminum:Quartz
overcoated"

frmStep5.Combol(i).AddItem "Aluminum:Foil"

frmStep5.Combol(i).AddItem "Galvanized sheet
metal:Clean,new"

frmStep5.Combo1(i).AddItem "Galvanized sheet
metal:Oxided,weathered"

frmStep5.Combol(i).AddItem "Metal,Plated:Black
sulfide"

frmStep5.Combo1(i).AddItem "Metal,Plated:Black
cobalt oxide"

frmStep5.Combol(i).AddItem “Metal,Plated:Black
nickal oxide"

frmStep5.Combol(i).AddItem "Metal,Plated:Black
chrome"

Next i
End If
checkList3 = 10
End Sub

Modules-mdeTransfer

Dim MyObject As Object
Dim xx(100) As String

Public Sub Transfer()
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'--- 1.Load form Progressive bar
frmProgressTransfer.Show
frmProgressTransfer.ProgressBarl.Value = 0

"--- 2.Initial
Set MyObject = CreateObject("Excel.Application™)
MyObject.Visible = False
MyObject.workbooks.Add

'--- 3.Create Nameworksheets 1 and 2
Call CreateNameWorksheetland2

'--- 4.transfer

Call Transferlnput
frmProgressTransfer.ProgressBarl.Value = 5
Call TransferOutput_Sum
frmProgressTransfer.ProgressBarl.Value = 10
Call CreateWorksheet3to14
If LayerShade <> "None" Then

Call TransferOut

Call CreateNameWorksheet3to13

Call CreateTopicName
End If

TEST OUTPUT
Call TestOther

'--- 5.Close form Progressive bar
frmProgressTransfer.ProgressBarl.Value = 100
frmProgressTransfer.Hide
frmProgressTransfer.MousePointer = 0

'--- 6.Close memory
MyObject.Application.Quit

End Sub

Public Sub CreateNameWorksheetland2()

MyObject.worksheets("Sheet1").Name = "1.Input"

MyObject.worksheets("Sheet2").Name = "2.Sum"
End Sub

Public Sub TransferInput()
INPUT
With MyObject.worksheets(*1.Input")

.Range("B1") = "Input Data"

'Stepl

.Range("A2") = "Step1"

.Range("B3") = frmStepl.Labell

.Range("H3") = frmStepl.Textl

.Range("B4") = frmStepl.Label2

.Range("H4") = frmStepl.Text2

.Range("B5") = frmStepl.Label3

.Range("H5") = frmStepl.Text3

'Step2

.Range("A6") = "Step2"

.Range("B7") = frmStep2.Labell

.Range("H7") = frmStep2.Combol

.Range("B8") = frmStep2.Label8

.Range("C8") = frmStep2.Label3

.Range("H8") = frmStep2.Label4

.Range("18") = frmStep2.Label5

.Range("J8") = frmStep2.Label6

.Range("K8") = frmStep2.Label9

For i = 1 To Val(frmStep2.Combol)
.cells(i + 8, 2) = frmStep2.Label2(i)
.cells(i + 8, 3) = frmStep2.Combo2(i)
.cells(i + 8, 8) = frmStep2.Text1(i)
.cells(i + 8, 9) = frmStep2.Text2(i)
.cells(i + 8, 10) = frmStep2.Text3(i)
.cells(i + 8, 11) = frmStep2.Text4(i)

Next i
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'Step3

.Range("A" & (8 + i)) = "Step3"

.Range("B" & (8 + i) + 1) = frmStep3.Label1(0)
.Range("H" & (8 + i) + 1) = frmStep3.Combol

i=0
If frmStep3.Combol <> "None" Then
Forj=1To7

.Range("B" & (8 +i) +1+j) =
frmStep3.Labell(j)
If j = 4 Then
If LayerShade <> "1" Then
.Range("H" & (8 +i) + 1 +j) =
frmStep3.Text1(j)
End If
Else
.Range("H" & 8+ i) + 1 +j) =
frmStep3.Text1(j)
End If
Next j
.Range("B" & (8 + i) + 9) = frmStep3.Label1(13)
.Range("H" & (8 + i) + 9) = frmStep3.Label1(8)
.Range("I" & (8 + i) + 9) = frmStep3.Label1(9)
.Range("J" & (8 + i) + 9) = frmStep3.Label1(10)
.Range("B" & (8 + i) + 10) = frmStep3.Combo2
.Range("H" & (8 + i) + 10) = frmStep3.Text1(8)
.Range("l" & (8 + i) + 10) = frmStep3.Text1(9)
.Range("J" & (8 + i) + 10) = frmStep3.Text1(10)
i=9
End If
'Step4d
.Range("A" & (8 + i) + (2 + j)) = "Step4"
.Range("B" & (8 +1i) + (2 +j) + 1) = "Time"
.Range("D" & (8 + i) + (2 +j) + 1) = "WindIn"
.Range("F" & (8 + i) + (2 +j) + 1) = "WindOut"
.Range("H" & (8 + i) + (2 + j) + 1) = "TempAirIn"
.Range("J" & (8 +i) + (2 + j) + 1) = "TempAirOut"
.Range("L" & (8 + i) + (2 +j) + 1) = "DewPoint"
.Range("D" & (8 + i) + (2 +j) + 2) = "(km/hr)"
.Range("F" & (8 +i) + (2 + j) + 2) = "(km/hr)"
.Range("H" & (8 +i) + (2 +j) + 2) ="(oC)"
.Range("J" & (8 +i) + (2 + j) + 2) = "(oC)"
.Range("L" & (8 +1i) + (2 +j) + 2) = "(oC)"
Fork =1 To 25
.Range('B" & (8+i)+(2+j)+2+k) =
frmWindIn.Label4(k - 1)
.Range('D" & 8+ i)+ (2 +j)+2+ k)=
frmwWindIn.Textl(k - 1).Text
.Range("F" & 8 +i) + (2+j)+2+k) =
frmWindOut.Text1(k - 1).Text
.Range("H" & 8+ i)+ (2+j)+2+Kk) =
frmTempAirin.Textl(k - 1).Text
.Range(")"& B8+i)+(2+j)+2+k)=
frmTempAirOut.Text1(k - 1).Text
.Range("L" & 8 +i) + (2 +j)+2+Kk)=
frmDewPoint. Textl(k - 1).Text
Next k
'Step5
.Range("A" & (8 + i) + (2 + j) + 27 + 1) = "Step5"
If LayerShade <> "None" Then

M=3
Else

M=2
End If
ForL=1ToM

.Range("B" & 8 +i) + (2+j)+28+3*(L-1))
= frmStep5.Framel(L).Caption

.Range("B" & 8+ i)+ (2+j)+29+3*(L-1))
= frmStep5.Label3

.Range("H" & 8+ i)+ (2+j)+29+3*(L-1))
= frmStep5.Label4

.Range("I"& 8+ i)+ (2+j)+29+3*(L-1)) =
frmStep5.Label5
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.Range("" & B+i)+(2+j)+29+3*(L-1)) =
frmStep5.Label6
.Range("B" & 8+ i)+ (2+j) +30+3*(L-1))
= frmStep5.Combol(L)
.Range("H" & 8+ i)+ (2 +j)+30+3*(L-1))
= frmStep5.Text1(L)
.Range("I"& B8+ i)+ (2+j)+30+3*(L-1)) =
frmStep5.Text2(L)
.Range("J"& B8+i)+(2+j)+30+3*(L-1)) =
frmStep5.Text3(L)
Next L
.Range("B" & 8 +i)+ (2+j)+30+3*(L-2)+1)
= frmStep5.Labell
.Range("H" & 8+ i)+ (2+j)+30+3*(L-2)+1)
= frmStep5.Text4
.Range("B" & 8+ i)+ (2+j)+30+3*(L-2)+2)
= frmStep5.Label2
.Range("H" & 8+ i)+ (2+j)+30+3*(L-2)+2)
= frmStep5.Text5
'Step6
.Range("A" & B8 +i)+ (2+j)+30+3*(L-2)+3)
= "Step6"
.Range("B" & 8 +i) + (2 +j)+30+3* (L-2)+4)
= frmStep6.Labell
.Range("H" & B8+ i)+ (2+)) +30+3*(L-2)+4)
= frmStep6.Combol
.Range(""& B8+ i)+ (2+j)+30+3*(L-2)+4)
= frmStep6.Combo2
.Range("B" & 8 +i) + (2+j)+30+3*(L-2)+5)
= frmStep6.Label2
.Range("H" & 8 +i) +(2+j)+30+3*(L-2)+5)
= frmStep6.Combo3
.Range("1"& 8+ i)+ (2+j)+30+3*(L-2)+5)
= frmStep6.Textl
.Range("B" & (8 +i) + (2 +j) +30+ 3* (L-2) + 6)
= frmStep6.Label3
.Range("H" & 8 +i) + (2+j) +30 + 3* (L-2) + 6)
= frmStep6.Combo4
Range("1"& B8+i)+(2+))+30+3*(L-2)+6)
= frmStep6.Text2
.Range("B" & 8+ i)+ (2+j)+30+3*(L-2)+7)
= frmStep6.Label6
.Range("H" & 8+ i)+ (2+j))+30+3*(L-2)+7)
= frmStep6.Combo6
.Range("1"& B8+ i)+ (2+j)+30+3*(L-2)+7)
= frmStep6.Text4
.Range("B" & 8 +i) +(2+j)+30+3*(L-2)+38)
= frmStep6.Label4
.Range("H" & B8+ i)+ (2+j)+30+3*(L-2)+8)
= frmStep6.Combo5
.Range("B" & (8 + i) + (2 +j) + 30 + 3* (L-2) +9)
= frmStep6.Label5
.Range("H" & 8+ i)+ (2+)) +30 +3* (L-2)+9)
= frmStep6.Text3
End With
End Sub

Public Sub TransferOutput_Sum()

With MyObject.worksheets("2.Sum")
.Range("B1:Q1").MergecCells = True
.Range("R1:U1").MergeCells = True
.Range("B2:G2").MergeCells = True
.Range("H2:Q2").MergeCells = True
.Range("R2:52").MergeCells = True
.Range("T2:U2").MergeCells = True

.Range("A3") = "Time"

.Range("B1") = "Sum of any solar radiation (Watt)"
.Range("R1") = "Average Temperature(oC)"
.Range("B2") = "With No Shade"

.Range("H2") = "With Shade"

.Range("R2") = "No Shade"
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.Range("T2") = "Shade"
.Range("B3") = "Heat gain"
.Range("C3") = "Total"
.Range("D3") = "Direct"
.Range("E3") = "Diffuse"
.Range("F3") = "Ground"
.Range("G3") = "Sky"
.Range("H3") = "Heat gain”
.Range("13") = "TotalAll"
.Range("J3") = "Total"
.Range("K3") = "Direct"
.Range("L3") = "Diffuse"
.Range("M3") = "DirectReflect"
.Range("N3") = "DiffuseReflect"
.Range("03") = "Shading"
.Range("P3") = "Sky"
.Range("Q3") = "Ground"
.Range("R3") = "TemplIn"
.Range("S3") = "TempOut"
.Range("T3") = "TempIn"
.Range("U3") = "TempOut"

Fori=1To 145
.cells(i + 3, 1) = Times(i)
.cells(i + 3, 2).Value = Sum_HeatGain_Unshade(i)
.cells(i + 3, 3).Value = Sum_TotalUnshade(i)
.cells(i + 3, 4).Value = Sum_DirectUnshade(i)
.cells(i + 3, 5).Value = Sum_DiffuseUnshade(i)
.cells(i + 3, 6).Value = Sum_GroundUnshade(i)
.cells(i + 3, 7).Value = Sum_SkyUnshade(i)
.cells(i + 3, 18).Value = Grid_Templn_Unshade(i) -
273.15
.cells(i + 3, 19).Value = Grid_TempOut_Unshade(i)
- 273.15
Next i

If LayerShade <> "None" Then
Fori=1To 145
.cells(i + 3, 8).Value =
Sum_HeatGain_Shade(i)
.cells(i + 3, 9).Value = Sum_TotalShade(i)
.cells(i + 3, 10).Value = Sum_Direct(i) +
Sum_Diffuse(i) + Sum_Ground(i) + Sum_Sky(i)
.cells(i + 3, 11).Value = Sum_Direct(i)
.cells(i + 3, 12).Value = Sum_Diffuse(i)
.cells(i + 3, 13).Value = Sum_DirectReflect(i)
.cells(i + 3, 14).Value = Sum_DiffuseReflect(i)
.cells(i + 3, 15).Value = Sum_Shading(i)
.cells(i + 3, 16).Value = Sum_Sky(i)
.cells(i+ 3, 17).Value = Sum_Ground(i)
.cells(i + 3, 20).Value =
Average_Templn_Shade(i)
.cells(i + 3, 21).Value =
Average_TempOut_Shade(i)
Next i
End If
End With
End Sub

Public Sub CreateWorksheet3to14()
NumberOfSheet = 14
For i = 1 To NumberOfSheet - 3
MyObject.worksheets.Add
Next i
End Sub

Public Sub TransferOut()
Fori=1To 11
frmProgressTransfer.ProgressBarl.Value = 10 + 89
*i/11
With MyObject.worksheets("Sheet" & i + 2)
.Range("A1") = "Time"
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.Range("B1:F1").MergeCells = True
Forj=1To5

.cells(2, 1 + j) = NameRange(i, j)
Next j
For k =1 To 145

.cells(k + 2, 1) = Times(k)
ForM=1To5

cellstk +2, M+ 1) =

Value_CountRange(M, i, k)

Next M
Next k
End With
Next i
End Sub

Public Sub CreateNameWorksheet3to13()
MyObject.worksheets("Sheet3").Name =
"3.HeatgainShade"
MyObject.worksheets("Sheet4").Name =
"4.TotalShade"
MyObject.worksheets("Sheet5").Name = "5.Direct"
MyObject.worksheets("Sheet6").Name = "6.Diffuse"
MyObject.worksheets("Sheet7").Name =
"7.DirectReflect"
MyObject.worksheets("Sheet8").Name =
"8.DiffuseReflect”
MyObject.worksheets("Sheet9").Name = "9.Shading"
MyObject.worksheets("Sheet10").Name = "10.Sky"
MyObject.worksheets("Sheet11").Name = “11.Ground"
MyObject.worksheets("Sheet12").Name
"12. TempOut"
MyObject.worksheets("Sheet13").Name =
"13.Templin"
End Sub

Public Sub CreateTopicName()
MyObject.worksheets("3.HeatgainShade").Range("B1")
= "fiunamuiaunnaiaieg (%)"
MyObject.worksheets("4.TotalShade").Range("B1") =
"9 FInaANuFauNIRI6a19 (%)"
MyObject.worksheets("5.Direct").Range("B1") = "9
Funaanusauiinaieieg (%)"
MyObject.worksheets("6.Diffuse").Range("B1") = "9
Bunaanusaunnaieeg (%)"
MyObject.worksheets("7.DirectReflect").Range("B1") =
"ahvifiunainuiauiinaiaieg (%)"
MyObject.worksheets("8.DiffuseReflect").Range("B1")
= "shaBunaausauinaiaieg (%)"
MyObject.worksheets("9.Shading").Range("B1") =
"viBunaianuiauiinaicieg (%)
MyObject.worksheets("10.Sky").Range("B1") = "239
Buranusauiinaieieg (%)"
MyObject.worksheets("11.Ground").Range("B1") =
"aiEunaianusauiitnaiciieg (%)"
MyObject.worksheets("12.TempOut”).Range("B1") =
"29auniNaNE19Y (%0)"
MyObject.worksheets('13.Tempin").Range("B1") =
"vaangiiniaicieg (%)"
End Sub

Public Sub TestOther()

MyObject.worksheets("Sheet14").cells(1, 1) = "k"
MyObject.worksheets("Sheet14").cells(1, 2) =
"Ttopup(k)"
MyObject.worksheets("Sheet14").cells(1, 3) =
"Ttoplow(k)"
MyObject.worksheets("Sheet14").cells(1, 4) =
"Tsolarup(k)"
MyObject.worksheets("Sheet14").cells(1, 5) =
"Tsolarlow(k)"
MyObject.worksheets("Sheet14").cells(1, 6) =
"Tnonup(k)"
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MyObject.worksheets("Sheet14").cells(1, 7) =
"Tnonlow(k)"
MyObject.worksheets("Sheet14").cells(1, 8) =
"Gsolarshade(1, k)"
MyObject.worksheets("Sheet14").cells(1, 9) =
"Gsolarshade(2, k)"
MyObject.worksheets("Sheet14").cells(1, 10) =
"Cos_Zenith(k)"
MyObject.worksheets("Sheet14").cells(1, 11) =
"TwallunshadeOut"
MyObject.worksheets("Sheet14").cells(1, 12) =
"Twallunshadeln”
MyObject.worksheets("Sheet14").cells(1, 13) =
"hconvshadeup”
MyObject.worksheets("Sheet14").cells(1, 14) =
"hconvshadelow"

For k =1 To 145
MyObject.worksheets("Sheet14").cells(k + 1, 1) = k
MyObject.worksheets("Sheet14").cells(k + 1, 2) =
Ttopup(k)

MyObject.worksheets("Sheet14").cells(k + 1, 3) =
Ttoplow(k)

MyObject.worksheets("Sheet14").cells(k + 1, 4) =
Tsolarup(k)

MyObject.worksheets("Sheet14").cells(k + 1, 5) =
Tsolarlow(k)

MyObject.worksheets("Sheet14").cells(k + 1, 6) =
Tnonup(k)

MyObject.worksheets("Sheet14").cells(k + 1, 7) =
Tnonlow(k)

MyObject.worksheets("Sheet14").cells(k + 1, 8) =
Gsolarshade(1, k)

MyObject.worksheets("Sheet14").cells(k + 1, 9) =
Gsolarshade(2, k)

MyObject.worksheets("Sheet14").cells(k + 1, 10) =
Cos_Zenith(k)

MyObject.worksheets("Sheet14").cells(k + 1, 11) =
Twallunshade(k, 1)

MyObject.worksheets("Sheet14").cells(k + 1, 12) =
Twallunshade(k, NN)

MyObject.worksheets("Sheet14").cells(k + 1, 13) =
hconvshadeup(k)

MyObject.worksheets("Sheet14").cells(k + 1, 14) =
hconvshadelow(k)

Next k

End Sub

Modules-mdeWall

Option Explicit

‘ww mean property of material of wall

Dim WW(100) As wallLastname

Dim i, j As Integer

Dim checkListl, checkDataBasel, checkCustom1,
N_Index As Integer

Public Type wallLastname
k As Single
Cp As Single
density As Single

End Type

Public Sub propertyOfwall()

---CUSTOM---

Acoustic tile
Asbestos-cement board
Brick ,common

Cellular glass

Cement mortar

OREGBNES
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'6 Clay

'7 Concrete (stone mix)

'8 Cork

'9 Glass fiber ,blanket

'10 Gymsum or plaster board

'11 Hardboard low density

'12 Hardboard high density

'13 Hardboard ,siding

'14 Hardwoods (oak ,maple)

'15 Homogeneous board from repulped paper
'16 Laminated paper board

'17 Particle board low density

'18 Particle board medium density

'19 Particle board high density

'20 Plywood

'21 Polystyrene ,expanded extruded (R-12)
'22 Polystyrene ,expanded molded beads
'23 Polyuretance foam

'24 Sheathing ,intermediate density

'25 Sheathing ,regular density

'26 Shingle backer

'27 Softwood (fir,pine)

'28 Wood ,shredded /Cemented

'29 Cement plaster ,sand aggregate

'30 Gypsum plaster ,lightweight aggregate
‘31 Perlite aggregate

'32 Vermiculite aggregate

N_Index = 33
If checkDataBasel = 10 Then
Else

WW(0).k=0
WW(0).Cp =0
WW(0).density = 0

WW(1).k = 0.058
WW(1).Cp = 1340
WW(1).density = 290

WW(2).k = 0.58
WW(2).Cp = 1000
WW(2).density = 1920

WW(3).k = 0.72
WW(3).Cp = 835
WW(3).density = 1920

WW(4).k = 0.058
WW(4).Cp = 145
WW(4).density'= 1000

WW(5).k = 0.72
WW(5).Cp = 780
WW(5).density = 1860

WW(6).k = 1.3
WW(6).Cp = 880
WW(6).density = 1460

WW(7).k=1.4
WW(7).Cp = 880
WW(7).density = 2300

WW(8).k = 0.039
WW(8).Cp = 1800
WW(8).density = 120

WW(9).k = 0.036
WW(9).Cp = 795
WW(9).density = 105

WW(10).k = 0.17
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WW(10).Cp = 1090
WW(10).density = 800

WW(11).k = 0.15
WW(11).Cp = 1380
WW(11).density = 1010

WW(12).k = 0.17
WW(12).Cp = 1300
WW(12).density = 1000

WW(13).k = 0.094
WW(13).Cp = 1170
WW(13).density = 640

WW(14).k = 0.16
WW(14).Cp = 1255
WW(14).density = 720

WW(15).k = 0.072
WW(15).Cp = 1170
WW(15).density = 480

WW(16).k = 0.072
WW(16).Cp = 1380
WW(16).density = 480

WW(17).k = 0.102
WW(17).Cp = 1300
WW(17).density = 590

WW(18).k = 0.135
WW(18).Cp = 1300
WW)(18).density = 800

WW(19).k = 0.17
WW(19).Cp = 1300
WW(19).density = 1000

WW(20).k = 0.12
WW(20).Cp = 1215
WW)/(20).density = 545

WW(21).k = 0.027
WW(21).Cp = 1210
WW(21).density = 55

WW(22).k = 0.04
WW(22).Cp = 1210
WW(22).density = 16

WW(23).k = 0.024
WW(23).Cp =0
WW(23).density = 24

WW(24).k = 0.066
WW(24).Cp = 1300
WW(24).density = 350

WW(25).k = 0.055
WW(25).Cp = 1300
WW(25).density = 290

WW(26).k = 0.057
WW(26).Cp = 1300
WW(26).density = 290

WW(27).k = 0.12
WW(27).Cp = 1380
WW(27).density = 510

WW(28).k = 0.087
WW(28).Cp = 1590
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WW(28).density = 350

WW(29).k = 0.72
WW(29).Cp = 840
WW(29).density = 1860

WW(30).k = 0.236
WW(30).Cp =0
WW(30).density = 720

WW(31).k = 0.22
WW(31).Cp = 1340
WW(31).density = 720

WW(32).k =0.24
WW(32).Cp =0
WW(32).density = 720

checkDataBasel = 10
End If

For i =1 To frmStep2.Combol.Text
If frmStep2.Combo2(i).Listindex = -1 Then
Elself frmStep2.Combo2(i).Listindex = 0 Then
frmStep2.Text1(i).BackColor = &H80000005
frmStep2.Text2(i).BackColor = &H80000005
frmStep2.Text3(i).BackColor = &H80000005
frmStep2.Text1(i).Locked = False
frmStep2.Text2(i).Locked = False
frmStep2.Text3(i).Locked = False
checkCustom1 = 10
frmCustom2.i.Text = i
frmCustom2.Show 'vbModal
Elself frmStep2.Combo2(i).Listindex >= N_Index
Then
frmStep2.Text1(i).BackColor = &H80000005
frmStep2.Text2(i).BackColor = &H80000005
frmStep2.Text3(i).BackColor = &H80000005
frmStep2.Text1(i).Locked = False
frmStep2.Text2(i).Locked = False
frmStep2.Text3(i).Locked = False
checkCustoml =10
Else
If checkCustom1 = 10 Then
frmStep2.Text1(i).BackColor = &H80000016
frmStep2.Text2(i).BackColor = &H80000016
frmStep2.Text3(i).BackColor = &H80000016
frmStep2.Text1(i).Locked = True
frmStep2.Text2(i).Locked = True
frmStep2.Text3(i).Locked.-= True
Else
End If
j = frmStep2.Combo2(i).ListIndex
frmStep2.Text1(i). Text = WW(j).k
frmStep2.Text2(i). Text = WW(j).Cp
frmStep2.Text3(i). Text = WW(j).density
End If
Next i

End Sub

Public Sub MaterialOfWall()
If checkListl = 10 Then
Else
Fori=1To7
frmStep2.Combo2(i).AddItem "---CUSTOM---"
frmStep2.Combo2(i).AddItem "Acoustic tile"

frmStep2.Combo2(i).AddItem "Asbestos-cement

board"
frmStep2.Combo2(i).AddItem "Brick ,common"
frmStep2.Combo2(i).AddItem "Cellular glass"
frmStep2.Combo2(i).AddItem “"Cement mortar"
frmStep2.Combo2(i).AddItem “Clay"
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frmStep2.Combo2(i).AddItem "Concrete (stone
mix)"
frmStep2.Combo2(i).AddItem "Cork"
frmStep2.Combo2(i).AddItem "Glass fiber
,blanket"
frmStep2.Combo2(i).AddItem "Gymsum or
plaster board"
frmStep2.Combo2(i).AddItem "Hardboard low
density"
frmStep2.Combo2(i).AddItem "Hardboard high
density"
frmStep2.Combo2(i).AddItem "Hardboard
,siding"
frmStep2.Combo2(i).AddItem "Hardwoods (oak
,maple)"
frmStep2.Combo2(i).AddItem "Homogeneous
board from repulped paper"
frmStep2.Combo2(i).AddItem "Laminated paper
board"
frmStep2.Combo2(i).AddItem "Particle board low
density"
frmStep2.Combo2(i).AddItem "Particle board
medium density"
frmStep2.Combo2(i).AddItem "Particle board
high density"
frmStep2.Combo2(i).AddItem "Plywood"
frmStep2.Combo2(i).AddItem "Polystyrene
,expanded extruded (R-12)"
frmStep2.Combo2(i).AddItem "Polystyrene
,expanded molded beads"
frmStep2.Combo2(i).AddItem "Polyuretance
foam"
frmStep2.Combo2(i).AddItem "Sheathing
,intermediate density"
frmStep2.Combo2(i).AddItem "Sheathing
,regular density"
frmStep2.Combo2(i).AddItem "Shingle backer"
frmStep2.Combo2(i).AddItem "Softwood
(fir,pine)"
frmStep2.Combo2(i).AddItem "Wood ,shredded
/Cemented"
frmStep2.Combo2(i).AddItem "Cement plaster
,sand aggregate”
frmStep2.Combo2(i).AddItem "Gypsum plaster
Jightweight aggregate"
frmStep2.Combo2(i).AddItem "Perlite aggregate"
frmStep2.Combo2(i).AddItem "Vermiculite
aggregate”
Next i
End If
checkListl =10
End Sub
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