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ABSTRACT

Chilling process is a popular way to preserve food and decrease growth rate of
microorganism in food industry but temperature within the food is difficult to measure. So
this pragram computer for simulate the temperature changing of meat products during
chilling process is created o make temperature caiculation at each positions within the
food to be easy and fast. Developing this computer application on Microsoft Visual
Basic 6.0 made it easy to use because of it friendly user interface. The program can
calculate chilling times and temperature profile of food during chilling process and
testing program efficiency by measure temperature of food at the surface and several
positions within while in chilling process. When compared the resu't of this program with
value from the experiment of sausage and meat ball found that the different of vajue for

sausages are Tt 2.36 % and for meat balls are ¥ 3.34 %. As compared temperature at

surface from program calculated and experiment are T 9.80 % in sausages and are +
9.89 % in meat balis. Computer simulation program of temperature changing of meat
products during chilling process will reduce calculate chilling times and temperature
profile  several positions within in food products are exchanging that find to

appropriate condition for preserve in food products .
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2.2.1 sumuazgUnganaamis (Dimension)
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gﬂmqﬁ'q:ﬁmqﬁmsmﬂﬁdwq:Lﬂumﬂgﬂmmmnmﬁm i ABaaduung (Finite,
Infinite Slab) n34nszLUeN (Finite, Infinite Cylinder) N7anay (Sphere) u"é@gﬂmqﬁ"ﬁ Aneouy
vluieu (Brick #3a Brock)

2.2.2 fulszdninrdemmanafeufiviunfianiesems (Suface Heat

Transfer Coefficient)
AutlszAnanrrtnamanuFauniontie1us ariinadara1 N lunrud iy o

A o ' v e 9 o & o oy = o
Wasdusransnisiamanuieuntaniienmainau v ldnanldlunsugdifivanms
] s & 1 19 A'Ji'A 9’ l: 1 e s =
anad ANduUsrAnanisatnarnsauiianinenunsaueiuauaniftess s Ae
AN AN TRud e Andsz@nEnaninaasten 1unauazgUsne grungid
foduia guUnsainisdnamandan uarussqSoust Tednemnrgnussquaart dutss@ng
nsdnamann Fauniiomitaung az/fuuulasldmusuniseas van Boxtel and De

Fielliettaz Goethart (1983) [2]

2.2.3 grungi
2.2.3.1 gruugisananslunasugifii (Medium Temperature)

Dwaaungizesszuuildlunnsuwadidu lnentsanguumpisanaslunisud il
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[ | 1 L
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qumunumnmammmﬂm:w@anmﬁmsuﬁjLﬂuu.a:mﬂmnmmwmmmmﬂmu W 1

L1} [V

i 1
Fasntsutfiudaviasfedinsudiduiuuanitifuds azldgmuundlunsusifun 0 - 2

DIANIATA LEIIF
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2.2.3.2 HRnNHAAEaNiINeuNe (Freezing Temperature)

R 1) 1

msasGEuEianudrasens (Intial Freezing Point) wildianaxnag [2]

R T*n
AT, = 5 22 22
f 1000 L (22)

vidpilszanmuetinensig 4 1#anaunisass Cletand (1985)



T, =—18+M, (2.3)

2.3.3 QUM NITNFUU8I81IT (Initial Temperature)

u

Bk N

agoamgidnfisasewisnauiacGuiinisudifiu GelaouUnfasiiAnlssunm 5-
20 BAaToA
2.2.3.4 gaumniigaiineesaiung (Final Temperature)
> ¥
dmFuemeia 2 alalsun ldnsenuargndu saxidasgrumngiaasnisudifuey
r = 1 aa’l’ 19 L7 3 o o & o o
sendng 3 - 5 avAeaiea werdsgnmniitarlin liigeqfuviddiasgdulaussnig
1 - 43 2 D d‘ lﬂ: = ar (9
wnderesarmniatulsilesiiga daluninfuinwuarnissudennsazatnnsodiu
gun T WlA 6 asAiTaTea
e, | J Lo
2.2.4 ANANTANIANNTIUUSSAIANLATSIR VT
2.2.4.1 ATARUILLY (Density)

wHAE e FRendauszndnanaafaliuansesianuiliannauniseas Rohman

(1991)

M
AV 75w (2.4
v )
Hsieh et al. (1977} laauasaniaananusiulunsdinnsussflsenavuaes

8IMNT A3 [2]

1 1 1 1
—=M,—+M —+ M, — (2.5)
P pu ps pl

Choi and Okos {1987) ﬂ’m’]ﬁ‘ﬂ'ﬂ’]ﬂ’)’]ﬂJﬂu’\LLﬂu‘ﬂ'ﬂ\‘lLL[ﬁiﬁ:ﬂdﬁﬂﬁ‘tﬂ’ﬂu’ﬂ’ﬂﬁ‘ﬂ’]ﬂ’li“lﬁ

RINANNIT Al [2]



o Water :p; =0.997 x 10°-0.00314397 - 000375747 2.7)
lce  :p; =091996 x 10’ -0.130717 (2.8)
Protein : p; =1.3299 x 10' - 5.1840 x10"'T (2.9)
Fat  :p; =9.2559 x 10°-4.1757 x107'T (2.10)
Fiber :p; =13115x 10" -3.65589 x10™ T (2.11)
Ash  :p.=24238x10°-2.8063 x10"'T (2.12)
Carbohydrate : p; =1.5991 x 10’ -3.1046 x10™' T (2.13)

2.2.4.2 ATNFaREN I8N ITUABNNANIRIBNUNT {Latent Heat of Fusion)

1 & = ) 14 A’ rar ﬂ‘!‘
ANAINNTEULEITR9AT U TH AN ﬂuﬂﬂ'ﬂu’ﬁ]ﬂ“ﬂUlE‘NWmﬂ‘J'TN’EHﬂ']EI.Lu‘E]’]H']T Ine

3,
|

7 Lamb (1976) 14 Wimnudaniugaasdnaindeuusaiu Bunnmnudulissd
L=355M, (2.14)
vizau |éa1n
L =33361 (2.15)

TneAwdouinaraidlantudawds wldainannisaes Cleland (1985)

T
I=(M,-0258)1-—+
(M, )( _20] (2.16)

(wanenun 7, WuiiAsumnigediag -20 e3Aa daa)

Yy a

2.2.4.3 AusEBANENsUANTINIBIBMS (Thermal Conductivity) [2]
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1 =5 o 1 1 s
AdutsE@nEnistnannfaureecms awnsoutald 2 antay Ae Aduilsydng
nisiANfeurase I siguuniganinqaitianuds (Above Freezing Point) L A
duilszdnsnistrannnfeurasenunsianmniaindtqaidanuds (Below Freezing Point)
o o o &
F9NTEIUNTU AT
Ardndss@nininiiattufeusasaimisfiguuiigandiqaitianuds (Above

Freezing Point)

Cletand (1985) lAdueauni1sh v uieAduUssdniniminanniauaadaiung

a(
he

M, S, F
o\ T (2.18)
1695 5306 4722

1 4
& o

Riedel (1949} laguaannismiatdndszdninisunmriniantananfousiin

Ha Lyl UATANTAZAIBIENG Fall
k = (326.575 + 1.0412T - 0.00337°][0.769 + 0.009346(X;,)][10-3] (2.19)

Earle (1966) lAlauaaun1sf Myna A duls@nanisinanuiauaaiainis lat

X NE
e ENInIANNTY Al

0.55 0.26
k=——(X —{100- X%
100( w )+ 100( W) (2.20)

Sweat (1974) 1AaF1aunisdnsaduiianiadulsz@nsinininannuiauans
. X
8T G4}
gusudnuasna LR iuncutinsanngd 60% taesinuiniden

k = 0.148 + 0.00493 X, (2.21)

1 s 1
Ammfuilleaniiguugisendna 0 - 60 asAnaaLFus UFuiniun 60 - 80% ine



k = 0.88+0.0052.X, (2.22)
k =0.4448M,, +0.0005T, (2.23)
Adudsranininimnufeurasemsiiguugisindiqabenuds (Below

Freezing Point)

Cleland (1985) l@@uagunisi MunuisAdulssdnsnisunanuiaueesannis

Ln(
=he

M, -1 1 S F
k=p + + + (2.24)
1873 433 5306 4722

iﬂl o 1 Gr L]
Earle (1966) 1(-’:11’5!1&@ﬂNﬂ’]?‘Vl.ﬁfmuﬂﬂﬂ’]ﬁuﬂi‘:aﬂﬁﬂ’]?‘u’]ﬂ’J"INg?J'E]u‘H'ENﬂ’m’Ti‘ a8

AX [ JIJ =4
AuntTufuuAINTY Pe

k_-—-(XW) 7 (100 x,) (2.25)

100 0

o ]
A A -9

sweat (1974) Igaueannislunsdimtuiianignugiiszndne -40 By -5 a9an

au

walEea USunnein 65 — 80% laetinminitlen

k =0.28+0.019M,, —0.00937 (2.26)

y
k= lil 745X, (1 - ?F]:f + 0.233 (2.27)

(wanenus T Aefigoumniiade (7, + 7.)/2)

Choi and Okos (1987) Al aunisamiuAuauadudszdnsnistiiainuiay

1 3

o ) S [~3 all qol 1 5 allv:vd

'ﬂ‘ﬂﬁﬂ’]ﬁ’]i‘ﬁ\iﬁﬂfﬂﬁﬂ“ﬂdﬂ'}’mﬂLﬂ‘ﬂﬂLL‘lI»ﬁLLﬂtﬂﬂﬂAﬂﬂN ATNINFALEBNLULILT AU

U a4 q Kl LYl

k=% (kX,) (2.28)
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Tmel Water : &k =0.5711+1.7625x10" - 6.7306x10° 7 (2.29)
lce  : k =2.2196-6.2489x107 +1.0154x107 T* (2.30)
Protein : k = 0.1788+1.1958x107 -2.7178x10°T? (2.31)
Fat &k =0.1807-2.7604x107 -1.7749x10' T* (2.32)
Fiber : k=0.1833+1.2497x10" -3.1683x10°7° (2.33)
Ash 1 k=0.3296+1.401x10" -2.9069x10°T* (2.34)
Carbohydrate © k =0.2014+1.3874x10° -4.3312x10°7° (2.35)

AmfurawdoulaatFanes . X, wldanaunis

X.p
X, =— (2.36)
P

wax p, midRnaunng (2.6)

2.2.4.4 ANAMNFAURNNILBBIDMNS (Specific Heat) [2], [3]

=

L= 3 dl @ ! dl 1 2 as 4‘ L
A AnasidaawulasfFunniaeaniausanilandasianinifialiguug

4

:ﬂl 9 cil [ dl 4‘ 1 ] [ o A’ o ]
wWatuwaslypuseanisfianuAumai B9AIazuan ANk UTlA1898 11T

Q

CR=8s
P2\ At

(2.37)

' hd 3 or o 4! A’ 1o T j
ANFRUA NIz RN AR U uLtTuet TussAlsenat lua1wis 5NIATINTY

u
]

- . . . 2 X 2o
goannil A TagAtauiaus unzazinauiaas N e s in
ATAINFEUANIZER9B M AN Tl 2 N0y Ae ATAf NFa NS WAL

18487195 NgIMNIgIndgmiianids (Above Freezing Point, C,, ) WaANAINFEUANNE

1
' = o

1 1 123

raeamsigumnniimndrgmiianuds (Below Freezing Point, Cp, ) Ballannislunisufsil
1 4 o d' = 1 <o [~ 4 .

1). AraanuFaudanwizsssaimshiguuniigendigadianuds (Above Freezing

Point,C,, )

C,, = 1.675F +0.8378,, +4.187M,, (2.38)
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Dickerson (1969) lAlauaaun1sMIAIA21NAANNTAUA NI IBINARS T AL
i o o o & d g ¥ o
ANTUge laetszynaldiunandnsiileNilinnuaaNay 26 - 100% wazunaliifil

B IenNEINNNG 50% Bl
C,, =1.675+0.025X, (2.39)
VBl YIRS N BB AR T 13V01R I ANN9T29 Cham (1978) Fefl
Cpy =2.0041 +1.2565 + 4.187M,, (2.40)

Cpy =1.424C +1.549P +1.675F +0.8374, + 4187M, (2.41)

4 o 1 4 = 1 5
Siebel (1892) lavmaastmA1AtnFaua I IzIa9e W suateelis 1 1 1edng
i wazald warlfiauadianafausnizaesenwsia q annsavnlsaanfFunaninid

agluanns Aanann sl
Cpy = 3.349M,, +0.837 (2.42)

uazArANFauA s Ul J/ kgK AawmSun@nfiundssinniiednd, in,

Nl uazianald e M, egflutee 0.73-0.94

C,, =1597.3+25833M, (2.43)

2). A1ANFAURUWIZIAIA IS UUARAN NI eLEaNLdY (Below Freezing
Point,C,; )

siebel (1892) léiauagunig Al
C,, =1.256M,, +0.837 (2.44)

Cpy = 1.675F +0.837S,, + 2093M,, (2.45)

rg =
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Choi and Okos (1987) 1A@uAaNN1T8 MFUALIMATAIINEARS N =R 1uFY

nllg 1o = 2’/ dl = 1 P &
dawdsznavluatmshaveyfugomnil uardaulsenauvisngumnigendiqaiianudauas

U q u

1 i ar

:II = ﬂ. =4 (=3 2] 1 v L IH. g
Yaouuniaindastanids iumanufauinniziaae1dnedl

] u L]

Cpe = PC, + FC, + CC. + FiC, + 4,C, + M,C, (2.46)
Ine Protein : (', =2.0028 +1.2089x10" - 1.3129x10°7* (2.47)
Fat (. =1.9872-1.4733x10" + 4.8008x10° T (2.48)
Fiber (), =1.8459+1.9306x107 -4.6509x10°7" (2.49)
Ash 1€, =1.0926+1.8896x10" -3.6817x10°T" (2.50)
Water : (), =4.1762 +9.9862x10° -5.4731x107°T* (2.51)
Carbohydrate :C,. = 1.5488 +1.9625x107 - 5.9399x10° 72 {2.52)

] e g di [ 3 (’; ) -
AanaldflifiaueanniniasandanudnnussavdnninnamauazAtpauXany

a 1 j 1 o el - |
ANWITRNUAILANNTS AHUANANIAIENNITTURE TUT R Tete M suszmAtiaf 1E lunng

sl

AR [4]

C, =2990M, +1.200 {Backstrom Wax Emblik, 1965) (2.53}
C, =2391M,, +1.256 {Comini et al., 1974) (2.54)
Cp =2.930M,, +1.381 (Fikin, 1974) (2.55)
C, =2.805M, +1.382 (Dominguez et al., 1974) (2.56)
C, =3.220M, +1.400 (Sharma wa¥ Thompsen, 1973) {2.57)
Cp =2.720M,, +1.470 (Lamb, 1976} {(2.58)
C, =2.508M,, +1.672 (Reidel, 1956) (2.59)

5
2.2.4.5 5unumaiTu (Moisture Content) [2]

L -1

I 7 =i g

! ! ] ¥
arsazareNfaonmdnduninasiiastianudanaindnatsazaraffivininngs
- o % vy , x o ¥ v & « & PR
(viassazatafifaouidindudan) v Grdmanaldiuu ldududs wiszudedaneu
dlg 2/ | =3 g o i A ’uJ % 1 L ] v
luangfunalfaniund miudaazaaunas nanaha i ludnsldazudedanien uda

doumasidarudndunnndiasudsiiguunimndadanuiisaesi

q u
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1 v 1 ] 1
A uIIRLAnAafuARZH TN AT U LAN AR Fara e Eanud e

uanaaAusae warlan lunsugudialdviniu
2.2.4.6 1auyial (Enthalpy) [2], [3]

= ' L] o & LU = ar L n:
ABUTHIULAINUFAUNIATZAUNAINIUALTNFUIBINARS TR NIsl R uuta

)
ol W o

uiatiiavnafiguuniissiunilauanaders q dowtstududa aubagnmpfindainisid

L] u

|3

[ =l A:l}
INE NANNITAIU

AH =AH +AH , + AH, + AH, (2.60)
Tned AHg =M, (T, -T, )+ M, (T, -T) (2.61)
AH, =M, C, (T, - T )+ My (T)C, (T, -T) (2.62)
AH, =M (T)L (2.63)
AH =M, (T)C, (1)(7,. -T) (2.64)

Togialdmsreuansdnauiall dnazdmunguugidranedlin -40 agen
L
visidua faduluannag (2.60) asiiaenammni 40 avmaadua (Juguumgianedsd
vauiatlifhigud
P Y- = o - =
Waguuuningmitanuds dadiuaasasadsznaunigluarwnsaziianig

Y

. P o = L i PPV T "
wWasuwlas Ingazidivnsgaunatetiunan aeiuatrazareaadndusu inlngnmgi
- a o al e Vg oo A A AR ol o
iElanuisamrtasan daudiduinudanaauEes wazdauneeldifhsinudsanaa

o [ 1 [~4 0 ar o 1 [ ] =
AnFunisudntaAanauiatiuiaily 2 99998

ar

AeuRaLINg ) RvenaRfusgandiqmidenud
H=H, +C, (T-1;) (2.65)
AnawiaTiigoum)ieesdniusinindiqeitianuds Chang and Tao (1981)

H =(aT; + (1 —a)(Tr)h)HF (2.66)
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o L 1 21 1 d. 9 o sli)
AFUA1 g, b HuaAd annzaw tdanannissiail

rimSousUsznnein, ualsl, wasviuald e a,, atlutae 0.75 - 0.94
a = 0.362 + 0.0498(M,, - 0.73)-3.465(M,, —0.73)’ (2.67)
b =27.2-129.04(a - 0.23) + 481.46(a - 0.23)’ (2.68)
naRfeisznnitiednd e M, atlu$190.73-0.84
a=10316+0.247(M,, —0.73) - 0.688(M, - 0.73)° (2.69)
b = 22.95 - 54.68(a — 0.28) + 5589.03(a - 0.28)” (2.70)

s ks 1
Toudn H,.(J 1kg) dawiundaiugdsswnmiiadnd, dn, uald waziiuald e

X, #gu1290.73 - 0.94 wildanaunis

H, =9792.46 + 405096 X, (2.71)
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3.1 niseanuwuuldsunsy
¢='l/ o & [ hd a‘l‘ B )
TUsunsut Waunulas e AuvannisaIue naInaNNI sl aaAuIa9nI1s a1 AN Y
5 s o i ] ar . dl o ] 4
Fou Aanisimnianluannrlia @uugiiasulmusumisiazig) laenisud
ANNTINIAMAAART (Analytical  Solution) HAGWELAWATUUIRIUMUNENSINANLAY
nanszUaneed Heisler chart @udutusunsui i lun1sWamnlusunsy Aa Microsoft Visual
Basic 6.0 @9ifun1mn 4911 wazminzansentslfuiussuulfiRnis Microsoft
Windows 95, 98, 2000, Me LLazXP
-7
Anutlsynavmaalilounsnil Fe
1. winaanisfuanwaldlunisAnua o
2. WA BLAAILANITAT W DA a9 LS ILnsN
d \
3. wirasuandnsminisulaeuuUasg it

i
=y i ar

4. wihasusasgLmssanaeuaznnlaeuutagnmgilviudanaivns

B

Argudeyateldnranuazgndu dssnaudon mnnfausdtinag Arpoanauussaes
N1saRNIMAT ANlssdninisanuwmeninFan dulszAninaminaniuFaun  LazA1ATN

] 1 1 1
PUILUY T LAAINIRIN NI ARALIATHMU LN aNTua M TRA R TN aAaasen 1

(-

= o ans 3 ~ % A ' @ ol & o
LLEQULWﬂUﬂUﬂm@uumﬂ'ﬂ\'}ﬂ@%@ﬂ“’]mﬁlim Q']‘ﬂﬂﬂéﬂlmll ﬂ’]ﬂqqu'ﬁuqLLuulﬂﬁLﬂﬂQﬂuLL@Qu']

i

PR P e L I % o 3 aa
%@Nuﬁﬂmﬂuumﬂuﬂqqﬂﬂu’]uuu‘ﬂlﬂﬂLﬂﬂﬂﬂu“qlﬁﬂﬂuﬁqumﬂﬂéﬂﬂmﬂﬂum

n1319 3.1 Meaziduagudeyanmantfeesiuewisiinaand [5], [7], (8], [9]

Properties

No Food Cp L h k | Density

0 Meat Ball 2.6 124.0 | 312.85 | 0.488 858

1 Sausage 2.6 167.5 | 317.27 | 0.407 962

3.2 aumemdlunisafisuuudias [10]
dnFiudaratunsowinatunmsudifiuldainnimeass daunisaeuudaigaug

ny t; 1 (-3 eai dl = é’ ] 81 o
muluguamsiy atansasiunisu@nunlasiifanulunsasqalddranunlisaseiuns
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widuAntulligeangauraudiiuisguingiqndudnarsrasindagamisviady faiy
N1gaF LU A NATIAMARTIRE LA AINSUREUILRIG UMD 8 ATUMIART 9 289
: [ -4 L dl LY ql 3 ]

Tudanerursazdoainliiiuniwassnisldsunlasanugiladaauisau 91n1sg

H | 3 ' ¥

wiasuwdasgomgiifluliludnrass lasguiagamnsfiasfiarsanildniu 2 snsedsil

3.2.1. ngangsuany?

d1uFunisiiameiluidansInszuan NHa1sunnigsunaanfan 1 N5 Al

o = o = = ° v - P~ -

NPNTTUBN T(r,¢) Fagl¥ 3.1 neanszueniall R wasianawiraniniaunei & Ngnmgd
Py a v ar g P a & v

Gusiu 70 Hefuwendudaresinafiigougiiadians 7w uardndss@nsniswianaiau

n meldaniazliassusrldTund dnacaniay dgnaunislunisudilgmwissil

|
T..| Initiatly | T
hl T=T: I

L33

A o s o -y 1 o
51U 3.1 nsdasnfeulunsanszuansuiai R T 1 85 A - luannzliagia

2
18T 10T
a_i;+_a_:_— Tu O<r<R,t>0 (3.1)
or ror o« ot
oT o
BC1: — =0 LB r=0,1t>0 (3.2)
or
BC2: a—T+£(T~Tm)=0 W38 r=R,t>0 (3.3)
or k
[ T=T e r=0,0<r<R (3.4)
AMTWUANIIITLRRS TN
T(r,1)—Te
HE, Ty = (3.5)
(.7 T — T

£ :_;; (RmlFRRLWIFAR) (3.6)
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TR E TR 17
T=— (Raaaysie) (3.7)

Bi=— (Faalile) (3.8)

TAALNT I

a0 100 386
Tt——=— 1 0<&<l, r>0 (3.9)
BET EoE ot

a6 o
—=0 V) E=0,7>0 (3.10)
og

o6 -
BC2: E+Bi€:0 b E=1,7>0 (3.11)

BC1 :

1A 4 p=1 Wee r=0luo0<£<l (3.12)

ladwaflaudtfymuazadatlnununiinigly 3.2, 3.3 uay 3.4

Lt
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w -l
msntiufinannamasaausznsminlisuulagungfiveduinnems

>
or

AT 1.1 NITNABBNATY

NTANUIIN 1.

.4' cj - ] ] I
# 1 n1siaeugomnil e umsiesing o 9esldnsen

gruuAiFna W | quuuniis | quuuniigudnan | quuuniidounng ﬂmuqﬁﬁﬁué’u e
(°C) (°C) (°C) ("C) (°C) Fudh
0 20.7 20.0 19.9 20.3 12.5
0 6.0 18.7 18.1 14.8 25.1
0 5.0 17.5 15.5 12.0 37.6
0 5.1 15.8 13.5 1.7 80,1
0 53 13.8 11.5 10.5 62.7
0 49 12.4 9.8 9.6 75.2
0 4.6 11.0 8.5 8.7 7.7
0 4.4 9.9 7.4 8.0 100.2
a 4.2 8.9 6.8 7.3 112.8
0 37 7.4 6.1 6.7 1263
1] 3.3 6.8 5.5 B.1 137.8
0 3.1 6.0 48 5.5 150.4
0 29 5.3 4.2 49 162.9
a 26 48 27 44 175.4
0 22 4.3 3.3 4.0 188.0
0 2.1 3.8 29 16 200.5
0 1.9 3.4 26 3.3 213.0
0 1.6 3.1 2.3 30 2255
g 1.4 2.8 2.1 2.7 2381
) 12 25 1.9 2.4 2506
0 1.1 23 1.7 2.2 263.1
0 1.0 2.0 1.5 2.0 2757
0 1.0 19 1.4 19 288.2
0 1.1 17 1.3 1.7 300.7
0 10 16 1.2 1.6 3133
0 0.9 14 1.1 15 325.8
0 0.9 1.3 1.0 1.4 338.3
0 0.8 12 0.9 1.2 350.8
0 0.8 1.1 0.8 1.1 363.4
0 0.3 1.0 0.8 1.0 3759
0 0.3 1.0 0.7 1.0 288 4
0 0.2 0.9 0.7 0.9 401.0
0 0.1 0.8 0.7 0.8 413.5
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AT 1.1 (g

qrangiisinany | quugiifin | qumgfigudnan | gruupiiinei i;muqﬁﬁﬁuéu VIR
("C) (°Cy. "C) ("C) "C) (Buf)
0 0.1 0.8 0.6 07 426.0
g 0.1 0.7 0.6 0.6 438.6
a 0.1 0.7 0.6 0.6 4511
0 0.2 0.7 0.6 0.6 463.6
0 0.2 0.7 0.6 0.6 476.1
0 0.3 0.6 0.5 0.6 488.7
0 0.2 06 0.5 0.5 501.2
0 0.2 06 0.6 0.5 5137
D 0.2 0.5 0.4 0.5 526.3
0 0.2 0.5 0.4 0.4 538.8
) 0.2 0.5 0.4 0.4 551.3
0 0.2 0.5 0.4 0.4 563.8
0 0.2 0.5 0.4 0.4 576.4
0 o1 0.5 0.3 0.4 588.9
0 0.1 0.5 0.3 0.3 601.4
0 01 0.4 0.3 0.3 614.0
0 0.1 04 0.3 0.3 626.5
0 01 0.4 0.3 0.3 639.0
0 0.0 0.4 0.3 0.3 651.6
0 0.1 0.4 0.3 0.3 664.1
01 0.4 0.3 0.3 676.6
0 0.1 04 0.3 0.3 689.1
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RITN 1.2 Nannaedaisil 2 manRaugamgll o frumisdng 4 1asldnsen

qrungidnans | it | qouuniigudnats | qraupgiduens qmunjﬁwuz;‘u 87
("C) (°C)H (°C) (°C) (°C) (u)
0 237 23.6 229 23.0 11.9
0 4.9 8.0 11.9 12.9 23.8
0 5.0 16.0 10.4 1.5 35.7
0 48 14.3 9.3 10.3 476
] 44 13.5 8.2 9.4 59.5
0 40 12.3 7.3 85 71.3
0 3.7 74 6.7 7.7 83.2
0 3.4 10.2 6.1 7.0 95.1
0 30 9.4 5.5 6.4 107.0
0 28 8.6 5.2 5.9 118.9
0 26 8.0 48 5.4 130.8
0 2.4 7.4 44 5.0 142.7
0 22 6.8 4.1 4.6 154.6
0 21 6.3 39 4.3 166.5
0 20 5.9 36 4.0 178.4
0 1.8 55 34 3.8 190.2
0 1.7 5.2 3.2 35 202.1
0 1.7 4.8 3.1 3.3 214.0
0 16 45 2.9 3.1 226.9
G 15 4.2 2.7 2.9 2378
0 1.4 3.9 28 27 249.7
D 1.3 1.6 2.4 25 261.6

1.2 34 2.3 23 2735
0 1.1 3.1 2.2 2.2 285.4
0 1,1 2.9 2.0 2.1 297.3
0 10 2.8 2.0 2.0 309.1
0 0.9 2.6 19 18 321.0
0 0.9 24 1.8 1.7 3329
0 0.8 23 1.7 16 344.8
D 0.8 2.2 18 1.6 356.7
g 08 2.1 16 1.5 368.6
0 0.7 2.0 15 15 380.5
0 0.7 19 15 14 392.4
0 0.7 18 1.5 1.3 404.3
0 0.7 1.8 14 1.3 416.2
0 0.6 1.7 14 13 428.0
0 0.6 16 13 12 439.9
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A9 1.2 (5i9)

qrumpfidianany | qrumgiin | gougiguinen | qranddiuen ﬂmuqﬂﬁqug’u 1967
("C) (°C) ("C)H (°C (°CH Buit)
0 0.6 15 13 1.1 4518
) 0.5 15 1.3 1.3 4637
0 0.5 1.4 1.2 1.0 475.6
0 0.5 1.4 1.2 1.0 4875
D 0.5 13 1.2 1.0 499.4
0 04 1.3 1.1 0.9 511.3
0 0.4 12 1.1 0.9 5232
0 0.4 12 11 08 535.1
0 0.4 12 1.1 0.9 546.9
0 0.3 1.2 11 0.9 556.8
a 0.3 1.1 1.1 0.9 870.7
0 0.3 1.1 1.1 0.9 582.6
0 0.2 11 1.1 0.9 594 5
a 0.3 1.0 1.1 0.7 606.4
a 0.3 1.0 1.1 0.6 618.3
¢ 0.3 1.0 1.1 0.6 630.2
a 0.3 1.0 1.0 0.5 §42.1
0 0.2 1.0 1.0 0.5 653.9
9 0.2 10 1.0 05 665.8
0 0.2 10 10 05 677.7
0 0.2 1.0 1.0 0.4 689.6
0 0.4 1.0 0.9 0.3 7015
0 0.1 0.9 0.9 0.3 7134
0 0.1 0.9 0.8 0.3 725.3
0 0.2 0.9 0.8 0.3 7372
0 0.1 0.9 0.8 0.3 749.1
0 0.1 0.9 07 0.3 761.0
D 0.1 0.8 0.7 0.3 772.8
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A9 2.3 N19INARBIATIT 3 naiReugaum)ll ol Aumwidanng q aasldnsan

famniisanans | qruugifio | gouugiigusinga | gqrumgiifuen qmuqﬁﬁﬂug'u Y8
(°C) (°C (°C) (°C) (°C) (un¥)
0 23.0 23.3 22.2 2341 1.4
0 6.5 224 20.2 16.1 228
0 5.9 214 16.7 13.4 34,1
0 48 20.2 141 1.6 455
0 42 18.3 12.0 10.5 56.9
0 3.6 16.6 10.3 8.9 €8.3
0 31 14.4 10.1 7.8 79.7
0 34 13.0 8.6 6.9 91.0
0 34 118 77 6.1 102.4
g 35 10.1 6.9 5.1 113.8
0 35 9.0 6.3 45 125.2
0 25 8.1 5.8 4.1 136.6
0 23 73 5.3 3.8 147.9
a 2.2 6.6 4.9 34 159.3
0 2.0 6.0 4.6 3 170.7
0 1.7 5.5 4.3 2.9 182.1
g 1.0 5.0 4.0 28 183.5
0 08 4.5 3.7 24 204.8
0 0.5 4.0 3.4 2.2 216.2
0 0.6 3.7 3.2 20 227.6
O 0.6 3.3 2.9 1.8 239.0
0 0.5 3.0 27 1.7 250.4
0 0.7 2.8 25 1.4 261.7
0 0.8 25 2.3 1.3 2731
0 0.9 2.3 2.2 1.2 2845
0 06 2.1 2.0 1.1 295.9
0 0.6 1.9 1.9 1.0 307.3
0 0.5 1.8 1.8 049 386
0 0.4 17 1.7 0.9 330.0
0 04 15 16 o 341.4
0.4 1.4 1.6 0.7 362.8
0 05 13 15 0.7 3642 |
0 04 1.2 1.4 06 375.5
0 0.4 1.1 1.3 0.5 386.9
0 0.4 10 13 0.5 398.3
0 0.3 0.9 1.2 05 409.7
0 0.3 0.9 1.1 0.4 4211
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A1919 1.3 (Aa)

gouvniisanan | qrugiiia | qrumgigudngny OUUTHA Y qmuqﬁoﬂ’wu}u IR
(°CH ("C)H (°C) ("C) (°C)H (i)
0 0.3 08 1.1 0.4 432.4
0 0.2 0.8 1.0 0.4 443.8
0 0.2 0.7 1.0 0.3 4552
0 0.2 0.7 0.9 0.3 466.6
0 0.2 0.6 0.9 0.3 478.0
0 0.2 0.6 0.9 0.3 489.3
3 0.1 0.6 0.8 D.2 50C.7
0 0.1 0.5 0.8 0.2 5121
G 0.1 0.5 0.8 D2 523.5
0 0.1 0.5 0.7 0.2 534.9
0 0.1 0.5 0.7 0.2 546.2
0 0.1 0.4 0.7 0.2 B57.6
0 0.0 0.4 0.6 0.2 569.0
0 00 0.4 0.6 0.1 580.4
0 0.0 0.4 0.6 0.2 591.8
0 0.1 0.4 0.6 0.2 6031
0 0.2 0.3 0.6 0.2 614.5
0 0.2 0.3 0.6 0.2 625.9
0 0.3 0.3 06 0.3 £37.3
0 0.3 0.3 0.6 0.2 648.7
0 03 0.3 0.6 0.3 660.0
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AT 1.4 MIMeananiad 1 niafaeugoumnil i Aumdasing 1 1a9gndu

grumnilrsuiinuazautnans

ROMNAAUENAT

frunnifi

FruMnHAINAaT o
(°C) ("C) (°C) (°CH (i)
0 18.6 18.4 18.3 73
0 159 13.9 3.2 14.5
0 125 13.1 33 218
0 116 12.5 3.1 29.0
Q 10.7 12.0 3.0 36.3
0 10.1 11.6 29 435
4] 9.5 1.1 2.8 50.8
0 9.0 10.8 25 58.0
0 8.5 10.1 2.3 65.3
0 8.0 9.7 22 725
0 7.8 9.3 2.0 79.8
0 7.0 8.9 2.0 87.0
0 6.8 8.4 1.9 94.3
0 6.4 8.0 1.9 101.5
o 6.0 77 1.9 108.8
0 5.8 7.4 1.9 116.0
0 55 7.1 1.8 1233
0 5.2 6.7 1.9 130.6
0 5.0 6.4 1.8 137.8
0 4.8 6.1 16 145.1
0 48 57 1.5 152.3
0 4.3 5.4 1.4 159.6
0 a1 5.1 1.4 166.8
0 39 4.9 13 174.1
0 a7 47 1.2 181.3
0 35 4.5 1.0 188.6
0 3.4 4.3 0.8 195.8
0 3.2 4.1 0.8 2031
0 3.1 39 0.8 210.3
0 2.9 37 0.9 217.6
0 2.8 a7 0.8 224.8
0 2.7 34 0.8 2321
0 26 a3 0.8 238.3
a 2.5 an 08 248.6
0 23 28 0.8 253.9
0 2.1 28 0.6 261.1
0 20 25 05 268.4
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A998 1.4 (AD)

grannisanae | gruuniiszwiwiouazgudnane | gquwniiqudnan | qoumgili 787
(°CH (°C) (°C) °Cy | @ud)
0 1.9 23 0.7 2756
Q 1.8 23 0.7 2829
0 18 2.2 0.7 290.1
C 1.7 2.1 c.8 297 4
a 16 2.0 0.9 304.6
0 186 1.9 0.9 311.9
0 15 1.8 0.9 319.1
0 1.4 17 0.9 326.4
0 1.4 1.6 0.8 333.6
0 1.4 1.6 0.9 340.9
0 1.3 1.5 1.0 3481
0 1.3 1.4 1.0 3554
0 12 1.4 1.0 362.7
0 1.2 1.4 1.0 369.9
0 12 13 1.0 3772
0 11 13 1.1 3844
0 2] 12 1.1 3g1.7
0 10 1.2 1.1 398.9
G 10 1.1 1.1 406.2
0 0.9 1.1 1.2 4134
0 0.9 1.0 0.6 420.7
0 0.9 1.0 08 427.9
0 0.8 0.8 0.8 4352
0 0.8 0.9 08 442.4
0 0.8 0.9 07 4497
0 0.8 0.8 0.6 456.9
0 0.8 0.8 0.8 4642
0 0.7 0.7 0.6 471.4
0 0.7 0.7 0.3 478.7
0 0.7 0.7 0.4 486.0
0 0.7 0.7 0.5 4932
0 0.6 0.6 0.5 500.5
0 0.6 0.6 0.7 5077
0 06 0.6 0.7 515.0
0 06 0.6 0.8 5222
0 0.6 0.6 1.0 5295
0 0.6 0.6 1.0 536.7
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A9 1.5 N1IMAREIATIT 2 NsidReugnin)il od fumidasing o 1eegnd

fruunilia

qraunisinnane | gampisswdniouecqudnan | quugidudnan 1981
(“C) (°C) (°C) °Cy | Guniy
0 18.9 19.1 18.3 8.0

15.9 14.6 3.2 16.0
0 12.5 14.3 3.3 24.0
0 11.6 13.9 3.1 32.0
0 10.7 13.7 3.0 40.1
0 10.1 13.5 2.9 48.1
0 95 12.9 2.8 56.1
0 9.0 12.4 2.5 64.1
0 85 1.7 23 72.1
0 8.0 11.2 2.2 80.1
0 76 10.6 2.0 88.1
0 7.0 10.0 2.0 96.1
0 6.8 9.5 1.9 1041
0 6.4 9.C 1.9 1124
0 6.0 8.5 19 1202
0 5.8 8.0 1.9 1282
Q 5.5 7.6 1.8 136.2
0 5.2 7.0 1.9 1442
Q 5.0 6.8 1.8 1522
a 48 6.1 1.6 160.2
0 46 57 15 168.2
a 4.3 54 1.4 176.2
0 a1 5,1 1.4 184.2
) 29 49 1.3 1022
0 37 4.7 1.2 200.3
0 35 45 ) 208.3
0 3.4 4.3 0.8 216.3
0 3.2 4.4 0.8 224.3
C 3.1 39 0.8 2323
C 29 a7 0.9 240.3
0 28 3.7 0.8 248.3
o 2.7 34 08 256.3
0 286 3.3 0.8 264.3
0 2.5 3.1 0.8 2723
Q 2.3 2.8 0.8 280.4
0 21 2.6 0.6 2884
0 2.0 2.5 0.5 296.4
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AT 1.5 (5i8)

qruuniicianand | gouuniiszwinaioussAugnand ruvniiquAnate | quuuQie 987
CH (°C) ("C) (°C) Gui)
0 1.9 2.3 07 304.4
0 1.8 2.3 0.7 3124
0 18 2.2 0.7 3204
0 1.7 2.1 0.8 328.4
0 16 2.0 0.9 336.4
g 186 19 0.9 344.4
0 15 18 09 352.4
0 1.4 17 09 360.5
0 1.4 1.6 0.8 368.5
0 14 1.6 09 376.5
0 13 15 10 384 5
0 1.3 1.4 1.0 392.5
0 12 1.4 1.0 4005
0 12 1.4 1.0 A0R.5
¢ 1.2 1.3 1.0 416.5
0 1.1 13 1.1 4245
0 1.1 1.2 1.1 432.5
0 1.0 1.2 1.1 440.6
0 1.0 1.1 11 448.6
D 0.9 1.1 1.2 456.6
0 0.9 10 0.8 464 6
0.9 1.0 0.8 472 6
0 08 0.9 0.8 4806
0 08 0.9 0.8 488.6
0 0.8 0.9 0.7 4966
0 0.8 0.8 0.6 504.8
0 0.8 0.8 0.8 5126
0 0.7 0.8 0.6 520.7
0 0.7 0.8 0.3 528.7
0 0.7 0.8 0.4 536.7
0 0.7 8 0.5 5447
0 0.7 0.8 0.5 5527
0 0.7 0.7 0.7 560.7
0 07 0.7 0.7 568.7
0 0.7 0.7 0.8 576.7
0 0.7 0.7 1.0 584.7
[ 0.7 0.7 1.0 592.7
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A9 1.5 (Ae)

guugidngs | goumpirzwie@ouacgudne | quunlqudnae | quuugilia 87
(°CH (“CH ("C) (°CHy | Gui
0 0.6 07 1.0 600.8
0 06 0.7 07 608.8
0 0.6 0.7 0.7 616.8
0 0.6 0.7 0.7 624.8
D 0.6 0.7 0.7 632.8
0 0.6 0.6 08 6408
0 0.6 0.6 04 648.8
0 0.6 0.6 0.6 656.8
0 0.5 0.5 0.5 664.8
0 0.5 0.6 0.5 672.8
0 0.5 058 0.5 680.8
0 0.5 0.5 0.4 688.9
a 0.5 0.5 0.4 696.9
a 0.5 0.5 0.4 7049
G 0.5 0.5 0.4 7129
0 0.4 0.5 0.4 7209
0 0.4 0.4 0.3 7289
0 0.4 a4 0.3 736.9
0 0.4 0.4 0.3 7449
0 0.4 0.4 0.3 7529
0 0.3 0.4 0.3 760.9
0 0.3 0.3 0.3 769.0
8] 0.3 0.3 0.3 777.0
0 03 0.3 0.2 785.0
0 0.3 0.3 0.2 793.0
0 0.3 0.3 0.3 801.0
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AN979 1.6 MINARLIATIH 3 NaREILGMUAT 4 ATUMIAFNS 7 PRIGNTU

graniirzwinsfinuazguenana

v figuingna

fuungiitia

QruugHFINAN e
(°C)H (°C) (°C) (°Cy | Bui
0 18.7 18.9 18.3 9.5
g 18.1 18.7 6.0 19.0
o 16.5 17.5 5.7 28.5
0 135 15.8 5.4 381
0 12.4 14.6 53 47.6
0 115 13.8 50 57.1
0 98 12.4 49 66.6
0 8.5 11.0 47 76.1
0 8.1 10.4 45 B5.6
0 7.5 9.9 4.4 95.1
0 6.8 8.9 42 104.7
0 5.1 7.4 3.7 114.2
0 5.8 71 3.5 123.7
9 6.5 6.8 3.3 133.2
0 4.8 6.0 3.1 1427
0 4.2 53 2.9 152.2
D 2.7 48 26 161.7
D 33 43 2.2 171.3
0 29 3.8 2.1 180.8
0 26 34 19 1903
0 23 3.1 16 199.3
0 2.1 2.8 14 209.3
0 19 25 12 2188
0 1.7 2.3 1.1 2283
0 1.5 2.0 1.0 237.9
0 1.4 1.9 1.0 247 .4
0 13 1.7 1.1 256.9
0 1.2 1.6 1.0 266.4
0 1.1 1.5 0.9 2759
0 10 13 0.9 285.4
0 049 1.2 0.8 2949
0 0.8 1.1 0.8 304 .4
0 0.8 1.0 07 314.0
0 0.7 1.0 0.7 3235
0 0.7 0.9 06 333.0
0 0.7 0.8 06 3425
0 0.6 0.8 0.5 352.0

57



H1919 1.6 (79)

guunilinany | gnaisswivfouazguinans | qaugBiudnans | graugiiio 81
(°C) °CH (°C) (°C) Gundl)
0 0.6 0.7 0.4 361.5
0 06 0.7 0.4 371.0
0 06 0.7 0.4 380.6
0 0.6 0.7 0.3 390.1
0 0.5 0.6 0.3 399.6
0 0.5 0.8 0.2 409.1
0 0.5 0.6 0.1 418.6
0 0.4 0.5 0.1 4281
0 04 0.5 0.1 4376
a 0.4 0.5 0.1 447.2
0 0.4 0.5 0.2 456.7
0 0.4 0.5 0.2 466.2
a 0.3 0.4 0.3 475.7
G 0.3 04 0.2 485.2
g 0.3 0.4 0.2 4947
0 0.3 0.4 0.2 504.2
0 0.3 0.4 0.2 513.8
0 0.3 0.3 0.2 523.3
0 0.3 0.3 0.2 532.8
0 0.3 0.3 0.2 5423
0 0.3 0.3 0.1 551.8
0 0.2 0.3 0.1 561.3
0 0.2 0.3 0.1 570.8
0 0.2 0.2 0.1 580.4
0 0.2 0.2 0.1 589.9
0 0.2 0.2 0.1 5994
0 0.2 0.2 0.1 608.9
0 0.2 0.2 0. £618.4
0 0.2 0.2 0.1 6279
0 0.2 0.2 0.1 637 .4
0 0.2 t2 0.1 647.0
0 0.2 0.2 0.1 656.5
0 0.2 0.2 0.1 666.0
0 0.2 0.2 0.1 675.5
0 02 0.2 0.1 685.0
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NMAKNUIN A.

RNTNURAIAIATURNLIA

A9 A1 AnanTRU LG oumnilsna o

gl | AudssAvinisiheanuieustuns | anfaudamy | Asnamuawl
€O k (W /mK) C, (kJ/kgky | pkg/m’)
0.0 2.22 2.05 924.2
-7.0 2.27 2.02 922.6
-12.0 2.32 1.98 919.4
-18.0 2.37 1.85 919.4
-23.0 2.41 1.92 919.4
-45.5 272 1.78 917.8
-713.0 3.08 1.58 916.2

ANEN A2 ATAYENLIILTE1 ST NeU89e M TG R AN 1

AONAH AINNWUINANY, p (kg /m’)

CC) 1 TusBlu s | enfluleess | A
20 997.6 1289.4 916.4 1424.6 1734.4
30 995.2 1272.2 913.5 1413.3 1731.2
40 991.2 1258.4 906.7 1399.2 1719.8
50 986.8 1246.2 902.7 1386.4 1704.7
60 983.3 12314 894.3 1369.5 1691.5
70 978.2 1222.6 884.9 1358.2 1679.1
80 971.5 12129 880.0 1346.4 1668.8
90 965.0 1204.3 876.0 1337.2 1658.4
100 958.0 1198.4 874.2 1331.7 1649.3
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DANUIN 3.

UWAMSAIBENITATNINN

1. uEmIRIAININaslRngan

L Qs d"
FnauauRvedldnranfail

ANTHFRUANNY = 2.6 (kJ 1 kgK)
fulsrAvinsmienadey = 317.27 (W/m*K)
FulssAvinasioaonaien - 0.407 (W /ImK )
ANNUUILLUL = 962 (kg /m®)
goungfisusy = 233 °c
grangfiqananand ~ 7.3 °c
g fifnauiu = 0 °C
tinuAuE Nt 2 0.0152 m
k
ﬂ’mglﬂi‘ X7 MY
PCp
0407
962 x 2600
a=1.62x107
| hR
WA Bi=—
k
317.27x0.0076
0.407
Bi=5.92
wezaziuazle Bi™' =0.1687
) T(r,t)-T=
AN &, T) = ————
(&, 7) —
73-0




=0.313

ANNIMGUT 327 Bi =0.1687 uar 6(£,7)=0313 dwald £, =04

NGAT F, =—

(g

& o - |
wazasthiazaati s 18 sl

~ 0.4x0.0076°
1.62x107

r=141.98¢

MGUUNIRRWE4 7 Wanarewly 141,98 Fuad

at
Fo =
Ty
F, =04
ada 8 ¥
oAt azla — =10

AnnsgUf 337 F, =04 uar = =1.0 denld 0(,7)=0.35
¥

(43

_ T ) -T=
&, ry=——""—""—
=

r-0 =0.35
7.30-0
T =2.55 °C

addo - o]
gunginAumdanily - =%
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11
wszasiussla =05

¥
o

mnnmﬂgﬂﬁ' 3.3 F, =04 uaz —=0.5 swenld 6(£,7)=0.80
'y

a

7(r,0)~T=
HE, 1) =
Ti—To
70
— =0.80
7.30-0
T=584"C
At nanianuaild 141.98 U9
Ao RnKn 255  avrmaaiua
aounniAAumiadn 584 evANTAITEA
ANNNIINAEDY 1IATIIUHAT I 138.63 ¥
Gl P 2.8 8dAIAEA

2. uamnmﬁammwagnﬁ'unq

1 9/
AINAMANTRY2IQN UMY AL

ANNFAUR NI . 2.6 (kJ / kgK)
fulssAniniswimonadeu = 312.85 (WIm’K)
fulssAvansinmnies = 0.488 (W [ mK )
AT RN = 858 (kg /m’)
aoavnl Budy = 18.9 °C
Qmmﬁ@gmﬁ'mmq = 3.9 °C
founqH Fananainiiu = 0 °C
Wueiugudnans = 0.01159 m
INGAT a=—r_

i [ OF

(.488

= §58x 2600
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a=2.187x10"

. . hR
UIAM Bi=—

k

_ 312.85x0.01159
0.488

Bi =7.430

Wwenzaztiuasls BiT' =0.134

T(r,t)—T»

BTy =

340
183-0

=0.213

mnnmﬂgﬂﬁ 367 Bi' =0.134 uas O{&,7)=0213 swuald F, =0.35

at
AINGAT o =8

2
o

8

::' 2‘1 dl 3 oor ol
WTIERsUUITIILIRTYINUH ﬂ%l‘ﬂﬂ AU

. 0.35x 0.01159’
2.187x107

t =214.975

wignauaifidumiesng ) Wanandlil 214.97 i
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NANUIN [
Code Tusungx

Form1 {Code)

Private Sub Command1_Click()
If Textd8 =" Then

MsgBox (1841 Cp FaaAfar)
Exit Sub

End If

If Text3 =" Then

MsgBox (1@ h finta”)
Exit Sub

End If

If Textt0 =" Then

MsgBox ("ld@n K Faaafu’)
Exit Sub

End If

If Text1 =" Then

MsgBox (laanidusinuduinaaseniy’)
Exit Sub

End If

If Text1 = 0.08 Then

MsgBox ("ﬂ"uLﬁumuquﬁnmq'ﬁmm:auﬁummnmﬁﬁmﬁaundw‘mwhﬁ’u 0.06 m.")
Exit Sub

End If

If Text3 =" Then

MsgBox {ldenqrumniiufurasamsdoesiy)
Exit Sub

End If

If Textd =™ Then

MsgBox (ldargnaunligavinaeesawmnsataaiu’)
Exit Sub

End If

If Text4 > 6 Then
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'
- 1 =l

MsgBox (‘A1fgaunniiganiefinuizausssndao - 6 aeALTAEHA")

Exit Sub
End If

If Texts = ™ Then

MsgRox (ldagnumniifianatesuaiu’)
Exit Sub

End if

If Texts > 5 Or Texts < -5 Then

MsgBox (*AngnumiiifnanAssegluted -5 4 5 asaimaidaa’)
Exit Sub

End If

If Text11 =™ Then

MsgRox (“ldaranumnuiusinaiy’)
Exit Sub

End if

Cp = Text8
h = Text9
K= Text10
Ti = Text3
Tc = Text4
Tm = Texts
roll = Text11

D = Text1

If Combo1.Lisiindex = 0 Then Form2.Show
If Combo1.Listindex = 1 Then Form4.5how
Text6 = Clint{time)

End Sub

Private Sub Command?2_Click{)
Shell {"C:\Program Files\nternet ExplorenlEXPLORE.EXE C:\Documents and Settings\XP\My

DocumentsiProjectweblindex.htm}
End Sub

Private Sub Command4_Click()
Unload Me
End Sub
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Public Sub Form_Load()

Dim cnnstr As String

Dim constr? As String
Dim cnnstr3 As String
Dim cnnstr4 As String
Dim cnnstrb As String
Dim cnnstré As String

Set cn = New ADODB.Connection

Set cn? = New ADODB.Connection

Set cn3 = New ADODB.Connection

Set cnd4 = New ADODB.Connection

Set cn5 = New ADODB.Connection

Set ¢n6 = New ADODB.Connection

chnstr = "Provider = Microsoft.Jet. OLEDB.4.0; Data Source — table-Fo-circle.mdb;”
cnnstr? = "Provider = Microsoft.Jet. OLEDB.4.0; Data Source = table-r-circle.mdb;”
cnnstr3 = "Provider = Microsoft.Jet. OLEDB.4.0; Data Source = table-Fo-Cylender.mdb;"
cnnstrd = "Provider = Microsoft.Jet. OLEDB.4.0; Data Source = table-r-Cylender.mdb;"
cnnsitrs = "Provider = Microsoft.Jet. OLEDB.4.0; Data Source = table-seta-circle. mab;”

cnnstré = "Provider = Microsoft. Jet. OLEDB.4.0; Data Source = table-seta-Cylender.mab;”

cn.Open cnnstr

cn?.Cpen cnnstr2
¢n3.0pen cnnstr3
cnd.Open cnnstrd
cn5.0pen cnnstrb

£nB.Open cnnstré

Set rs = New ADODB.Recordset
Set rs? = New ADODB.Recordset

End Sub

Private Sub Optiont_Click(}
Text8 ="

Texta ="

Text10="

Text11 ="

End Sub

Private Sub Option2_Click()

Dim n As String
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If Combo1.Listindex = -1 Then
MsgBox (*aAxi; HAOpAN £l cANC")
Unload Me

Me.Show

End If

If Combo1 Listindex <> -1 Then
Data1.Enabled = True
Datal.RecordSource = "property”
Data1.Refresh

n = Combo.Listindex
fn<>"Then

Data1.Recerdset.index = "Ng”

Datal.Recordset.Seek =", n
End if
End H
End Sub

Form2 (Code)

Sub DotA)
ReDim T(X)
T(X) = Tm + {{setad) * (Tc - Tm})
If X=1Thenal =T(t)
If X =2 Thenaz = T(2)
If X =3Thenald =T(3)
If X =4 Then a4 = Ti4)
If X =5 Thenab = T{5)
If X = 6 Then a6 = T(E)
[fX =7 Then a7 = T{7)
If X =8 Then a8 = T(8)
[f X =9 Then a9 = T{9)
IfX =10 Then a10 = T{10}
X=X+1

End Sub

Sub changecolor()

ffe=1Then

Select Case at
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Casels <=2

Shape1.FillColor = Shp1.FiliColor
Casels <=4

If a1 > 2 Then

Shape1.FillColar = Shp2.FillColor: End If
Casels <=6

fal >4 Then

Shape1.FillColor = Shp3.FillColor; End If
Casels <=8

Ifal =& Then

Shape1.FillColor = Shp4.FiliColor: End If
Case ls <= 10

If a1 > 8 Then

Shape.FillColor = Shpb.FillColor: End If
Casels <=12

ffal > 10 Then

Shape1.FillColar = Shp6.FillColor: End If
Case Is <= 14

Ifat =12 Then

Shape1 FillColor = Shp7.FillCclor: End K
Casels <= 16

If a1 > 14 Then

Shape1.FillColor = Shp8.FillColor: End If
Case |s <= 18

If a1l > 16 Then

Shape1 FillColor = Shp3.FillColor: End If
Case ls <= 20

if a1 > 18 Then

Shape1.FillCclor = Shp10.FillCaior: End If
Case |s <= 22

If a1 > 20 Then

Shape1.FillColor = Shp11.FillCclor: End If
Casels <= 24

If a1 > 22 Then

Shape1.FillColor = Shp12.FillColor: End If
Case ls <= 26

Ifal > 24 Then

Shape1.FillCalor = Shp13.FillColor: End If
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Case Is <= 28

If a1 > 26 Then

Shape1.FiliColor = Shp14.FiliColor: End If
Case Is <= 30

If a1 > 28 Then

Shape1.FillColor = Shp15.FillColor: End I
Case |5 > 30

Shape FillCalor = Shp15.FillColor

End Select

End If

If e =2Then
Select Case a2

Casels <=2

Shape2.FillColor = Shp1.FiliColor
Casels <=4

If a2 > 2 Then

Shape?.FillColor = Shp2.FillColer; End If
Casels <=6

if a2 > 4 Then

Shape2.FillColor = Shp3.FillColor: End If
Casels <=8

If a2 > 6 Then

Shape2.FiliColor = Shp4.FillColor: End If
Case ls <= 10

ifa2 > 8 Then

Shape2 FillColor = Shp5.FillColor: End If
Case |s <= 12

If a2 > 10 Then

Shape?2.FillColor = ShpB.FillColor: End Hf
Case ls <= 14

If a2 > 12 Then

Shage2.FillColor = Shp7 . FillCoier: End If
Case ls <= 16

If a2 > 14 Then

Shape2.FillColor = Shp8.FillColor: End If
Case ls <=18

If a2 > 16 Then

Shape? FillColor = Shp9.FillColor: End If



Case ls <= 20

If a2 > 18 Then

Shape?.FillColor = Shp10.FillColor: End If
Case s <= 22

If a2 > 20 Then

Shape2.FillColor = Shpt1.FillColor: End If
Case Is <= 24

If a2 > 22 Then

Shapez2.FillColor = Shp12.FillColor; End If
Case Is <= 26

If a2 = 24 Then

Shape2.FillColor = Shp13.FillColor: End If
Case Is <= 28

If a2 > 26 Then

Shape2.FiilColor = Shp14.FiliColor: End if
Case Is <= 30

i a2 > 28 Then

Shape2 FiliColor = Shpi15.FillColer: End If
Casels > 30

Shape? FillCalor = Shp15.FiliColor

End Select

End If

Ife=3Then
Select Case a3
Casels <=2
Shape3d.FillColor = Shp1.FiliCoior
Casels <=4
ifa3 > 2 Then
Shape3d.FillColor = Shp2.FillColor: End if
Casels <=8
If a3 > 4 Then
Shape3d.FillCalor = Shp3.FillColor: End If
Casels <=8
If a3 > 6 Then
Shape3d.FillColor = Shp4.FillColar: End If
Case ls <= 10
If a3 > & Then
Shape3.FillColor = Shp5.FillColor: End If



Casels <= 12

If a3 > 10 Then

Shape3.FillCalor = Shpé.FillColor: £nd i
Casels <= 14

Ifa3 =12 Then

Shape3.FillColor = Shp7.FillColor: End If
Casels <= 16

If 23 > 14 Then

Shape3.FillColor = Shp8.FillCalor: End If
Case s <= 18

If a3 > 16 Then

Shape3.FillColor = Shp9.FillColor: End If
Case |5 <= 20

If a3 > 18 Then

Shape3.FillColor = Shp10.FiliCalor: End If
Case ls <= 22

if a3 > 20 Then

Shape3.FillColor = Shp11.FillColor: End If
Case ls <= 24

Ifa3 =22 Then

Shape3.FillColor = Shp12.FillColor: End If
Case |s <= 26

If a3 > 24 Then

Shape3.FillColor = Shpt3.FillColor: End
Case is <= 28

If &3 > 26 Then

Shape3.FillColar = Shp14.FillColer: End If
Case Is <= 30

If a3 = 28 Then

Shape3.FillColor = Shp15.FillColor: End If
Casels > 30

Shape3.FillColor = Shp15.FillColor

End Select

End Hf

ife =4 Then
Select Case a4
Casels <=2

Shaped4.FillColor = Shp1.FillColor
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Casels <=4

If a4 > 2 Then

Shape4.FillColor = Shp?2 FillColor:

Case ls <=6

if a4 = 4 Then

Shaped.FillColor = Shp2.FillColor:

Casels <=8

If a4 = 6 Then

Shaped.FillColar = Shp4 . FillColor:

Case s <= 10

If a4 > 8 Then

Shape4.FillColor = Shp5.FillCator:

Case Is <= 12

If a4 > 10 Then

Shaped.FillColor = Shp6.FillColor:

Casels <= 14

If a4 > 12 Then

Shaped.FillColor = Shp?.FilCeolor:

Casa ls <= 16

if a4 > 14 Then

Shaped FillColor = Shp8.FiliColor:

Casels <= 18

If a4 > 16 Then

Shape4 FillColor = Shp9.fillColer:

Case ls <= 20
Ifad4 > 18 Then

Shaped4.FiliCclor = Shp10.FillColor: End If

Case s <= 22

If a4 > 20 Then

Shape4 FiliColar = Shp11.FillColer: End If

Casels <=24

If a4 = 22 Then

Shape4.FillColar = Shp12.FillColor: End If

Casals <= 26

if a4 > 24 Then

Shaped.FillColor = Shp13.FiiCclor: End If

Casels <= 28

If a4 > 26 Then

End If

End If

End If

£nd If

End If

End If

Fnd If

End If
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Shaped.FillColor = Shp14 FillColor: End If
Case Is <= 30
If a4 = 28 Then
Shaped . FillColor = Shp15.FillCalor: End If
Case ls > 30
Shaped.FiliColor = Shp15.FillCclor
End Select
End If

Ife=>5Then
Select Case a5

Case Is <= 2

Shapeb. FillCclor = Shp1.FillColor
Casels <=4

If a5 > 2 Then

Shapeb. FillColor = Shp2.FillCotor: End If
Casels <=6

If a5 > 4 Then

Shapes.FillColor = Shp3.FillColor: £nd if
Casels <=8

If a5 > & Then

Shapas.FillColor = Shp4.FillColor: End If
Casels <= 10

if ab > 8 Than

Shape5.FiliColor = ShpS.FillColor: End If
Case Is <= 12

If a5 > 10 Then

Shape5s.FillColor = Shp&.FillColer: End If
Case Is <= 14

If a5 > 12 Then

Shape5.FillColor = Shp7.FillColor: End If
Case |s <= 16

If a5 > 14 Then

Shape5.FillColor = Shp&.FillColor: End if
Casels <= 18

If a5 > 16 Then

Shapeb. FillColor = Shpd.FillCalor: End If
Case Is <= 20

If a5 > 18 Then
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Shapes.FillCalor = Shp10.FillColor: End if
Case Is <= 22

If a6 > 20 Then

Shape5.FillColor = Shp11.FillColor: End If
Case Is <= 24

If a5 > 22 Then

Shapes.FillColar = Shp12.FillColor: End If
Case ls <= 26

If ab > 24 Then

Shapes.FillColor = Shp13.FillColor: End If
Case ts <= 28

if a5 > 26 Then

Shape5.FillColor = Shp14.FillGolor: End if
Casels <= 30

If 85 > 28 Then

Shape5.FillColor = Shp1S.FillCalor: End If
Casels > 30

Shape5.FillColor = Shp15.FillColor

End Select
End If

If e = 6 Then
Select Case a6
Casels <=2
Shapeb.FillColor = Shp1.FillColor
Casels <=4
If a6 > 2 Then
Shape6.FiliCalor = Shp2.FillCalor: End If
Casels <=6
If a6 = 4 Then
Shapes.FillColor = Shp3.FillCelar: End If
Casels <=8
If 28 > 6 Then
Shaped.FillColor = Shp4.FillColor: End if
Case |s <= 10
if a6 > 8 Then
Shapeb.FillColor = Shpb. FillColer: End If
Case ls <= 12

[f ab > 10 Then



Shape6.FillColor = Shp6.FillColor: End If
Casels <= 14

If a6 > 12 Then

Shapeb.FillColor = Shp?7.FillColor: End If
Case ls <= 16

If a6 > 14 Then

Shapes.FillColor = Shp8.FiliColar: End If
Casels <= 18

If a6 > 16 Then

Shapes.FillColor = Shpd.FillColor: End If
Case ls <= 20

If a6 > 18 Then

Shapes. FillColor = Shp10.FillColor: End If
Case ls <= 22

If a6 > 20 Then

Shapes.FillColar = Shp11.FillColor: End If
Casels <= 24

If a6 > 22 Then

Shaped.FiIColar = Shp12 FillColor: Eng If
Case s <= 26

If a6 > 24 Then

Shaped. FillColer = Shp13.FillColor: End If
Case |s <= 28

If a6 > 26 Then

Shapes.FillCaler = Shpt14.FiliColor: End If
Case ls <= 20

if a6 > 28 Then

Shapeé.FillColor = Shp15.FillCalor: End If
Case Is » 30

Shapes.FiliColor = Shp15.FillCalor

End Select
End If

Ife =7 Then
Select Case a7
Casels <=2
Shape7 FillColor = Shp1.FillColor
Casels <=4

If a7 > 2 Then



Shape7.FillColor = ShpZ.FillColer: End If
Case ls <=6

If a7 = 4 Then

Shape? FillColor = Shp3.FillColor: End If
Casels <=8

[fa7 > 6 Then

Shape7 FillColor = Shp4.FillColor: End If
Case Is <= 10

ifar > 8 Then

Shape?.FiillColor = Shp5.FillColer: End If
Case |s <=12

If a7 > 10 Then

Shape7.FillColor = Shpé.FillColer: End If
Case |s <= 14

Ifa7 > 12 Then

Shape7 FillColor = Shp7.FillColar: End If
Case |5 <= 16

If a7 > 14 Then

Shape? . FillColar = Shp8.FillColor: End If
Case [s <= 18

If a7 > 16 Then

Shape? . FillColor = Shp9.FillColor End If
Casels <= 20

Ifa? > 18 Then

Shape7 FillColor = Shp1C.FillColor: End If
Case ls <= 22

If a7 > 20 Then

Shape?.FillColor = Shp11.FillColer: Eng if
Casels <= 24

If a7 = 22 Then

Shape? Fil)Color = Shp12.FillColer: End If
Casels <= 26

If a7 > 24 Then

Shape7 FillColor = Shp13.FillCaolor: End If
Case Is <= 28

If a7 > 26 Then

Shape7 FillColor = Shp14 . FillCalor: End If
Case |s <= 30
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If a7 > 28 Then
Shape7.FillColor = Shp15.FillCalor: End If
Case Is > 30
Shape7.FillColor = Shp15.FillColor
End Select
End If

ife=8Then
Select Case a8

Casels <=2

Shape8.FillColor = Shp1.FillColor
Casels <=4

If a8 = 2 Then

Shape8.FillColor = Shp2.FillColar: End If
Case Is <=6

If 28 > 4 Then

Shaped.FillColor = Shp3.FillColor: End
Casels <=8

If a8 > 6 Then

Shape8.FillColor = Shp4 . FillColor: End f
Case Is <= 10

If a8 > 8 Then

Shape8.FillColor = Shp&.FillColor: End #f
Case Is <= 12

If a8 > 10 Then

Shape8.FillColor = Shpt.FillColor: End if
Case Is <= 14

If a8 > 12 Then

Shape8.FillColor = Shp?.FillColor: End I
Case Is <= 16

If a8 > 14 Then

Shape8.FillColor = Shp&.FillColor: End If
Case Is <= 18

If 28 > 16 Then

Shape8.FillColcr = Shpa.FiliColor: End If
Case |s <= 20

If a8 > 18 Then

ShapeB.FillColor = Shp10.FillCelor: End If

Casels <= 22
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if a8 > 20 Then
Shape8.FillColor = Shp11.FillCaler: End If
Casels <= 24
If a8 > 22 Then
Shape8.FillColor = Shp12 FillColer: End If
Case |s <= 26
If a8 > 24 Then
Shape8.FillColor = Shp13.FillColor: End If
Casels == 28
If a8 > 26 Then
Shape8.FiliColor = Shp14.FillColor: End If
Case is <= 30
if a8 > 28 Then
Shape8.FillColor = Shp15.FillCalor: End If
Case is > 30
Shape8.FiliColor = Shp15.FiliCalor
End Select
End If

If e =9 Then
Select Case a9
Case |s <= 2
Shape9.FillColor = Shp1.FillColor
Casels <=4
If a9 > 2 Then
Shape9.FillColer = Shp2 FillColor: End If
Case ls <=6
If a8 = 4 Then
Shaped.FillColor = Shp3.FillColor: End If
Casels <=8
If a9 > & Then
Shaped.FillColor = Shp4.FillColor: End If
Case Is <= 10
if a9 > 8 Then
Shape? FillCaolor = Shp5.FillColor: End If
Case Is <= 12
If a8 > 10 Then
Shape8.FillColar = Shp6.FillCalor: End If

Casels <= 14



If 29 > 12 Then

Shaped.FillColor = Shp7 .FillColor: End If
Casels <= 16

If a9 > 14 Then

Shaped.FillCclor = Shp8.FillColor: End If
Case ls <= 18

if a9 > 16 Then

Shaped.fillColor = Shp9.FillColor: End If
Casels <= 20

If a3 > 18 Then

Shape9.FiliColor = Shp10.FdIColor: End If
Case is <= 22

if a3 > 20 Then

Shapeg.FiliColor = Shp11.FillColor: End If
Case Is <= 24

If 29 > 22 Then

Shape9.FillColor = Shp12.FillColor: End If
Case Is <= 26

If a8 = 24 Then

Shaped.FillColor = Shp13.FillColor: End If
Case |s <= 2B

If a8 > 26 Then

Shape9.FillColor = Shp14.FillColor: End It
Case ls <= 30

if a9 > 28 Tnen

Shaped fillColor = Shp15 FillColor: End if
Casels > 30

Shape9.FillColor = Shpt5.FillColor

End Select

End If

fe =9 Then

Select Case Te
Casels <=2
Shape10.FillColor = Shp1.FillCelor
Casels <=4
If Tc > 2 then
Shapa10.FillColor = Shp2.FillColor: End i

Casels <=6
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If Tc > 4 Then

Shape10.FillColer = Shp3.FillColar: Eng If
Casels <=8

If Tc > 6 Then

Shape10.FillCalor = Shp4 FillCalor; End if
Casels <= 10

If Tc > 8 Then

Shape10.FiilColor = Shp5.FillColor: End If
Case ls <= 12

if Tc > 10 Then

Shape10.FiliColor = Shpé.FillColor: End If
Casels <= 14

if Tc > 12 Then

Shape10.FiliColor = Shp7. FillCalor: End If
Case Is <= 16

ifTe > 14 Then

Shape10.FillCalor = Shp&.FillCalor: End If
Casels <= 18

If Tc > 16 Then

Shape10.FillColor = Shp2.FiliColor: End If
Casels <= 20

It Tc > 18 Then

Shape10.FHlColor = Shp10.FillCelor: End If
Case Is <= 22

if Tc > 20 Then

Shape10.FillColor = Shp11.FillCelor: End If
Casels<=24

if Tc = 22 Then

Shape10.FillColor = Shp12.FillColor: End If
Casels <=28

If Tc > 24 Then

Shape10.FillColor = Shp13.FiliColor: End #
Case ls <= 28

If Tc > 26 Then

Shape10.FillColor = Shp14.FiliColer: End If
Case Is <= 30

If Tc > 28 Then

Shape10.FillColor = Shp15.FillColor: End If
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Casels > 30
Shape10.FillColor = Shp15.FiliColor

End Select
End If
End Sub

Private Sub Command1_Click(}
Form5.Show

End Sub

Private Sub Commana?2_Click{)
Timer1.Interval = 0
txtime = Cint(time)

If B =0 Then
setad = 2.5753 * Exp{-9.6939 * Fo2): End If

If B = 0.05 Then
setal3 = 2.769 * Exp(-8.7352 * Fo2): End If

If B=0.1 Then
setad = 2.4496 * Fxp(-7.831 * Fo2): End If

fB=0.2Then
setal = 2.0239 * Exp(-6.2928 * Fo2): End If

Tec = Tm + (seta3 * (Ti- Tm))

Fore=1To 9
lfe=1Then
seta4 = b1 End If
Ife =2 Then
setad = b2: End f
Ife =3 Then
setad = b3: End If
If e = 4 Then
setad4 = b4: End If
Ife=5Then
setad = b5 End If
lfe =6 Then
setad = b6 End If

Ite =7 Then
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setad = b7: End i
Ife=8Then
setad = b8: End If
If e =98 Then
setad = b9: End If

DotA

changecolor
Next
End Sub

Private Su Commana3_Click()

If Text1 =™ Then

MsgBox ("njautldAnfaiifaeain”)
Exit Sub

End If

If Text2 =" Then

MsgBox ("n{euTldA A Tidiasnnesae A
Exit Sub

End If

Rad = Text1

time2 = Texi2

If Rad > R Then
MsgBox ("aififmusfaiasnd " & R)
Exit Sub

End If

if Rad <= 0 Then
MsgBox ("FATifin A fiedLInngn0t
Exit Sub

End if
Rf = Rad / R'Ro is other R

Select Case Rf
Case Is <0.25
Rf = 0.2
Case Is <0.35
If Rf >= 0.25 Then Rf = 0.3
Case I5 < 0.45
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If Rf >= 0.35 Then Rf = 0.4
Case s < 0.55

If Rf >= 0.45 Then Rf = 0.5
Casels < (.65

If Rf >= 0.55 Then Rf = 0.8
Casels <0.75

If Rf >= 0.65 Then Rf = C.7
Case Is < (0.85

If Rf >= 0.75 Then Rf = 0.8
Case Is < 0.95

If Rf >= 0.85 Then Rf = 0.9
Case Is >=0.85

Rf =1

End Select

Gim salcmd?2 As String

sqlemd?2 = "Select * from Table2 where Bi="& B & "AND r = " & Rf
rs.Open sglemd2, cn2, adOpenStatic, , adCmdText

setab = rs.Fields!seta

rs.Close

Fo3 = (alpha * time2}/ (R * R)

IfB8 =0 Then
setad = 2.5753 * Exp(-9.6939 * Fo3): End If

If B =0.05 Then
setald = 2,769 * Exp{-8.7352 * Fo3): End If

If B=0.1 Then
setad = 2.4496 * Exp(-7.831 * Fad): End If

fB=0.2 Then
setad = 2.0239 * Exp(-6.2928 * Fo3): End If

Tc =Tm + {seta3 * (Ti- Tm))
Tt=Tm + {(setad) * {Tc - Tm))

MsqBox (Erun)iifiszaziall " & Rad & "m. usziIa" ' & time2 & Hun# =" & Tt & "asAmniFes’)
End Sub

Private Sub Form_Load(}
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R=D/2
Bi=(h*R)/K
Bi2=1/Bi

seta = (Tc-Tm}/ (Ti- Tm)
alpha = K/ (roll * {Cp * 1000))
B=Bi2

If seta <> 0 And B <> G Then
Select Case B
Case Is < 0.025
B=0
Case |s < 0.075
IfB >=0.025Then B = 0.05
Case |s < 0.15
IfB>=0.075Then B = 0.1
Case ls>=0.15
B=02
End Select

Select Case seta

Case Is < 0.035

seta = 0.03
Case |s < 0.045

if seta >= 0.035 Then seta = 0.04
Case Is < 0.06

If seta >= 0.045 Then seta = 0.05
Case Is < 0.085

If seta »= 0.06 Then seta = 0.07
Case 13 < 0.15

If seta >= 0.085 Then seta = 0.1
Case Is < 0.25

if seta >= 0.15 Then seta = 0.2
Case s <0.35

If seta >= 0.25 Then seta = 0.3
Case Is < 0.45

If seta >=10.35 Then seta = 0.4
Casels < 0.6

If seta >=0.45 Then seta = 0.5

Case |s < 0.85
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fseta >= 0.6 Thenseta = 0.7
Case Is >=0.85
seta =1

End Select
Dim sglcmat As String
sqlcma? = "Select * from Table1 where seta = "8 seta & "ANDBi="& B
rs.Open sglecmd1, cn, adOpenStatic, , adCmaText
Fo = rs.Fields!Fo
rs.Ciose
End If
time = (Fo* R* R}/ alpha
e=1

ForRad =R Ta R/ 10 Step -{R/ 10)
Rf = Rad /R 'R is cther R

Select Case Rf

Case Is < 0.256

Rf = 0.2
Case Is < 0.35

If Rf >= 0.25 Then Rf = 0.3
Case Is < 0.45

If Rf »= 0.35 Then Rf = 0.4
Case Is < 0.55

If Rf >=0.45 Then Rf = 0.5
Case Is < 0.65

If Rf >= 0.55 Then Rf = 0.6
Case Is <0.75

If Rf >= 0.65 Then Rf = 0.7
Case Is < 0.85

IfRf >=0.75Then Rf = 0.8
Case 15 <0.85

If Rf >= (.85 Then Rf = 0.9
Case Is >= 0.95

Rf =1

End Select
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Dim sqglemd?2 As String
sglemd?2 = "Select * from Table2 where Bi="&B & "AND r=" & Rf

rs.Open sglemd?2, cn2, adOpenStatic, , adCmdText

ReDim seta2(e}

seta?(e) = rs.Fields!seta
Ife=1Then bl = seta2(1)
Ife = 2 Then b2 = seta2{2)
If e = 3 Then b3 = seta2(3)
Ife =4 Then b4 = seta2(4)
If e = 5 Then b5 = seta(b)
If e = 6 Then b6 = seta2(6)
Ife =7 Then bY = seta2(7)
Ife ~ 8 Then b8 = seta2(8)
If e = 2 Then b9 = seta2(9)
e=e+1

rs.Close

MNext

Timer1.Interval = 200

i=1

End Sub

Private Sub Timer1_Timer(}

¥ i <= Cint{time) Fhen

X=1

Fo2 = (alpha* )/ (R*R)

[f8=0Then
setad = 25753 * Exp{-9.6939 * Fo2}: Eng If

IfB = 0.05 Then
setad = 2.769 * Exp(-8.7352 * Fo2); £End If

[fB=0.1Then
setad = 2.4496 * Exp{-7.831 * Fo2): End If

IfB=0.2Then
setald = 2.0230 * Exp(-6.2528 * Fo2): End If

Tc=Tm + (seta3 * (Ti- Tm))

Fore=1Tc9
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Ife=1Then
setad = b1: End If
Ife=2Then
setad = b2: End If
Ife =3Then
setad = b3: End If
Ife=4Then
setad = b4: End If
Ife =5 Then
setad = b5: End If
If e = 6 Then
setad = bb: End If
Ife =7 Then
setad = b7: End i
If e = 8 Then
setad = b8: End i
If e =9 Then
setad = b9: End If

DotA

changecolor
Next
tdime = |
fX=10Then X =1
i=i+1
Else
Timer1.intervat = 0: Exit Sub
End If
End Sub

Form3 (Code)

Private Sub Command1_Click()
Dim i1 As Integer
Dim Mdata(} As Double

i Text1 =™ Then
MsgBox ("ngosnlsAraiidaemiir)

Exit Sub
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End If
Rad = Texi1

If Rad > R Then

MsgBox ("SAfifnmundestiaanii * & R)
Exit Sub

End If

if Rad > 0 Then
Rf=Rad/R

Select Case Rf

Case ls < 0.25

Rf =02
Case ls < 0.35

If Rf >= 0.25 Then Rf = 0.3
Case Is < 0.45

If Rf >=0.35 Then Rf = 0.4
Case s < 0.55

if Rf >= 0.45 Then Rf = 0.5
Case Is < 0.65

If Rf >= 0.55 Then Rf = 0.6
Case 1s < 0.75

If Rf >= 0.65 Then Rf = 0.7
Case s < 0.85

If Rf >= 0.75 Then Rf = 0.8
Case |s < 0.95

If Rf == 0.85Then Rf = 0.9
Case Is »= 0.95

Rf =1

End Select

Dim sqglecmdd As String

sglemds = "Select * from Tabled where Bi="& B & "AND r =" & Rf
rs.Open sglcmad4, cnd, adOpenStatic, , adCmdText

setab — rs.Fieldslseta

rs.Close
End If

ReDim Mdata(CInt({time)} As Double
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Fori= 0 To Cint(time)
Fe2 = (alpha * i) / (R* R)

If B =0.2 Then
setad = 1.1323 * Exp(-3.6502 * Fo2): End If

If B =0.1 Then
seta3d = 1.1024 * Exp{-4.404 * Fo2): End If

IfB =0 Then

setad = 1.3215 " Exp(-5.3745 * Fo2): End 1
Te=Tm + (setad * (Ti- Tm))
Tt =Tm + ((setaB) ™ (Tc - Tm)}

If Rad = Q Then
Mdata(i) = Te: End

If Rad > Q Then
Mdata(i) = Tt: End If

Next

With Graph
DataReset = gphAllData
GraphType = gphLine
.GridStyle = gphHorizontal

If Cint(time) / 10 < 10 Then
.LabelEvery = 1

End If

If Cinttime) / 10 = 10 And Cint{time) / 20 <= 10 Then
.LabelEvery = 10
End If

If Clnt{time) / 20 > 10 And Clnt{time) / 50 <= 10 Then
LabeiEvery = 20

Eng If

If CInt(time) / 50 > 10 And Cint{time} / 100 < 10 Then
LabelEvery = 100
End If

GraphTitle = "NWLasINIanarasgrungizasidnseniisensiall 0 & Rad & * m."

LeftTitle = "Temperature (C)*

BottomTitle = “Time (sec.)"
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NumPoints = CInt{time} + 1
.NumSets =1

ThisSet = 1

Fori1 =Q To Cint(time)
ThisPoint = i1 + 1
.GraphData = Mdata(i1)
Next

.DrawMode = gphDraw
End With

i=0

End Sub

Form4 (Code)

Sub DotA()
ReDim T{X)
T(X) = Tm + ((setad) * (Tc - Tm))
fX=1Thenal =T{1}
if X =2 Then a2 = T{2)
If X =3 Then a3 = T{3)
If X = 4 Then a4 = T{4)
If X = 5 Then ad = T(5)
It X =& Then a6 = T{6)
It X =7 Then a7 = T(7}
if X=8Then a8 = T(8)
If X =98 Then a2 = T(2)
If X =10 Then a10 = T(10)
X=X+4

End Sub
Sub changecclor()

If e = 1 Then

Select Case a1
Casels <=2
Shape1.FillColor = Shp1.FiliColor
Shape19.FillCalor = Shp.FillColor
Casels <=4

if a1l > 2 Then



Shape1.FiliColer = Shp2.FillColar

Shape19.FillColor = Shp2.FillColor
Casels <=6

Ifal > 4 Then

Shape1 FillColor = Shp3.FillColor

Shape19.FillCalor = Shp3.FillColor
Casels <=8

if a1l > 6 Then

Shape1 FillCalor = Shp4.FillColor

Shape19.FillColor = Shp4.FillColor
Case ls <= 10

If &1 > 8 Then

Shape.FillColor = ShpS.FillColor

TEnd If

cEnd If

CEnd If

Shape19.FillColor = Shpb.FillColor: End If

Case |s <= 12

If 81 =10 Then

Shape1.FillColor = Shpé.FillColor

Shape19.FillColor = Shp6.FillColor
Case Is <= 14

lfat>12 Then

Shape.FillColar = Shp?.FillColor

Shape19.FillColor = Shp7.FillColor
Case Is <= 16

If a1 > 14 Then

Shape1.FiliColor = Shp8.FillCclor

Shape19.FillColor = Shp8.FillColor
Case Is <= 18

[fa1> 16 Then

Shape1 FillColor = Shp9.FillColor

Shape19.FillColor = Shp9.FillCofor
Case Is <= 20

Ifa1> 18 Then

Shape1.FillColor = Shp10.FillColor

CEnd If

 End If

cEnd If

CEnd If

Shape19.FillColor = Shp10.FillColar: End If

Case Is <= 22
Ifa1=>20Then
Shape1.FillColer = Shp11.FillColor

Shape19.FillColor = Shp11.FillColor: End If
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Case |s <= 24
If a1 > 22 Then
Shape1.FillColar = Shp12.FillColor
Shape19.FillColer = Shp12.FillColar: End If
Case Is <= 26
If a1 > 24 Then
Shape.FillColor = Shp13.FillColor
Shape19.FillCoior = Shp13.FillColor: Eng If
Case Is <= 28
If a1 > 26 Then
Shapet.FillColar = Shp14.FillColor
Shape19.FillColor = Shp14.FillColor: Enc if
Case Is <= 30
Ifal>28 Then
Shape1.FillColor = Shp15.FitlColor
Shape19.FiliColor = Shp15.FiliCelar: End If
End Select
End If

If e =2 Then
Select Case a2
Casels <=2
Shape?2.FillCelor = Shp1.FillColor
Shape18.FillColor = Shp1.FillColor
Casels <= 4
If a2 > 2 Then
Shape2.FillColor = Shp2.FillColor
Shape18.FillColor = Shp2.FillColor: £nd If
Casels <=6
if a2 > 4 Then
Shape2 FillColor = Shp3.FillColor
Shape18.FillColer = Shp3.FillColor: End If
Casels <=8
ffa2 =6 Then
Shape2.FillColor = Shp4.FillColor
Shape18.FillColor = Shp4.FillColer: End If
Case s <= 10
Ifa2 > & Then
Shape2.FiliColor = Shp5.FillColor
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Shape18.FillCcler = Shpb.FillColor:
Case ls <= 12

If a2 > 10 Then

Shape2.FillColor = Shpé.FillColor

End If

Shape18.FiliCelor = Shpé.FillColor: End If

Casels <= 14
Ifa2 > 12 Then
Shape2.FillColor = Shp? FillColor

Shape18.FillColor = Shp7.FillColor: End If

Casels <= 16
If a2 > 14 Then

Shape2. FillColor = Shp8.FillColor

Shape18.FillCclor = Shp8.FillColor: End If

Case ls <= 18
If a2 > 16 Then

Shape?2 FillColor = Shp2.FillColor

Shape18.FillColor = Shp9.FillColor: End

Casels == 20

If a2 = 18 Then

Shape2. FillColor = Shp10.FillColor

Shape18.FillCalor = Shpi0.FilCelor
Case Is <= 22

if a2 > 20 Then

Shape2.FillColor = Shpi1.FillColor

Shape18.FliCelor = Shp11.FillCclor
Case ls <= 24

If a2 = 22 Then

ShapeZ.FillColor = Shp12.FillColor

Shape18.FillColor = Shp12.FillColor
Case Is <= 26

If a2 = 24 Then

Shape?2. FillColor = Shp13.FillColor

Shape18.FillColor = Shp13.FillColor
Case Is <= 28

If a2 > 26 Then

Shape2 FillColcr = Shp14.FitlColor

Shape18.FillColor = Shp14.FillColor

Case Is <= 30

End I

: End If

(End If

cEnd If

cEnd If
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If a2 > 28 Then
Shape2.FillColor = Shp15.FillColor
Shape18.FillColor = Shp15.FillCelor: End If

End Select
End If

ife =3 Then
Select Case a3

Casels <=2

Shaped.FiliColor = Shp1.FillColor

Shape17.FillCelor = Shp1.FillColor
Casels<=4

If a3 > 2 Then

Shaped.FillColor = Shp2.FillColor

Shape17.FiliCelor = Shp2.FillColor: End If
Casels <=8

If a3 > 4 Then

Shape3.FillColor = Shp3.FillCgior

Shape17.FillColer = Shp3.FiliColor: End If
Case Is <=8

If a3 = & Then

Shaped.FillColor = Shp4.FillColor

Shape17.FiliCelor = Shp4. FiliColor: Eng If
Case ls <= 10

If a3 = 8 Then

Shape3.FillColor = Shp5.FillCaior

Shape17.FillCaler = Shps4. FillColor: End If
Case |s <= 12

If a3 > 10 Then

Shapel.FillColor = Shpé.FillColor

Snhape17.FillColer = Shp6.FillColor: End If
Case Is <= 14

If a3 > 12 Then

Shaped FillColor = Shp7.FillCoior

Shape17.FillCclor = Shp7.FillColer: End If
Case Is <= 16

If a3 > 14 Then

Shaped.FillColor = Shp8.FillCalor
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Shape17.FillColor = Shp8.FillColor: End If

Case ls <= 18
If a3 > 16 Then
Shape3.FillColor = Shp9.FillColar

Shape17.FillColor = Shp3.FillColor: End If

Case ls <= 20

If a3 > 18 Then

Shape3.FillColor = Shp10.FillCalor

Shape17.FikColor = Shp1Q.FillColor
Case fs <= 22

If a3 = 20 Then

Shape3.FillCclar = Shp11.FillColor

Shape17.FiliColar = Shp11.FillCelor
Case s <=24

If a3 = 22 Then

Shape3.FillColor = Shp12.FillColor

Shape17.FillColor = Shp12.FillColor
Case Is <= 26

If 43 > 24 Then

Shape3.FillColor = Shp13.FillColor

Shape17.FiliColor = Shp13.FillCelor
Casels <= 28

if a3 > 26 Then

Shape3.FillColor = Shp14.FillColor

Shape17.FillColor = Shp14.FillColor
Case Is <= 30

If a3 > 28 Then

Shape3.FillCclor = Shp15.FillColor

Shape17.FillCalor = Shp15.FillColor

End Select

End if

If e = 4 Then
Select Case a4
Case ls <=2
Shaped.FillColor = Shp1.FillColor
Shape16.FillColer = Shp1.FillColor

Case ls <=4

CEng it

CEna If

cEng If

cEndg If

Eng If

CEnd If
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It a4 > 2 Then
Shaped.FillColor = Shp2.FillColor

Shape16.FillColor = Shp2.FillColer:

Casels <=6
If a4 > 4 Then

Shaped.FillColor = Shp3.FillColor

Shape16.FillColor = Shp3.FillColor:

Casels <=8
If a4 > 6 Then
Shaped.FiliColor = Shp4 FillColor

Shape16.FillColor = Shp4.FiliColor:

Case ls <= 10
If a4 > 8 Then
Shaped.FillColor = Shpb.FillCalor

Shape16.FillColor = Shp5.FiliColor:

Case Is <= 12
Ifad > 10 Then
Shape4. FillColor = Shpé.FillCalor

Shape16.FillColor = Shp8.FillColer:

Case ls <= 14
If ad > 12 Then
Shape4.FiliColor = Shp7.FillColor

Shape16.FillColor = Shp7.FiliColor:

Case Is <= 16
If a4 > 14 Then
Shaped . FiliColor = Shp8.FillColor

Shape186.FillColor = Shp8.FillColor:

Case Is <= 18
If a4 > 16 Then
Shaped.FillColor = Shp9.FiliCalor

Shape16.FillColor = Shp3.FillColor:

Case Is <= 20
If a4 > 18 Then
Snhaped.FillColer = Shp10.FillColor

End If

End If

End If

End If

End If

End If

Erd If

End If

Shape16.FillColor = Shp10.FillColor: End If

Case |s <= 22
If 24 > 20 Then
Shaped.FillColor = Shp11.FillColor
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Shape16.FillColor = Shp11.FillCelor: End I
Case Is <= 24

if a4 > 22 Then

Shaped.FillColor = Shp12.FillColor

Shape16.FillColor = Shpt2.FillCelor: End If
Case Is <= 26

If a4 > 24 Then

Shaped4.FillColor = Shp13.FillCaolor

Shape16.FillColor = Shp13.FillColor: End If
Case ls <= 28

If a4 > 26 Then

Shape4.FillColor = Shp14.FillColor

Shape18.FillColor = Shpt4.FillColor: End tf
Case Is <= 30

If a4 = 28 Then

Shaped FillColor = Shp15.FillCalar

Shape18.FillCalar = Shp15.FiliColor: End if

End Select
End If

if e =5Then
Select Case ab
Casels <=2
Shapes.FillColor = Shp?.FillCoior
Snape15.FillColor = Shp1.FillColor
Casels <=4
If a5 > 2 Then
Shape5.FillColer = Shp2 FillColor
Shape15.FillColor = Shp2.FillColor: End If
Casels <=6
If a5 >4 Then
Shapeb.FillCalor = Shp3.FillColor
Shape15.FiliColar = Shp3.FillColar: End ¥
Casels <=8
if a5 > B8 Then
Shapes. FillColor = Shp4 FillColor
Shape15.FillColer = Shp4.FillColor: End If

Case Is <= 10
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if ab > 8 Then

Shapeb. FillColer = Shps.FiliColor

Shape15.FilColor = Shpb FillColor: End If
Case ls <= 12

If a5 > 10 Then

Shapes. FillColer = Shpé.FillColar

Shape15.FillColor = Shp6.FillColor: End If
Casels <= 14

ifab > 12 Then

Shapes.FillColer = Shp7 . FillColor

Shape15.FillColar = Shp7.FitlColer: End If
Case ls <= 16

Ifab > 14 Then

Shape5.FillColer = Shp8.FillColor

Shape15.FillColar = Shp8.FillColor: End If
Case Is <= 18

If a5 > 16 Then

Shape5.Fil'Color = ShpS.FillColor

Shape15.FillColor = Shpd.FillColor: End If
Case Is <= 20

If a5 > 18 Then

Shape5.FillColor = Shp10.FillColar

Shape15.FillColor = Shp10Q.FillColar: Endg If
Case |s <= 22

If a5 = 20 Then

Shapes. FillColor = Shp11.FiilColor

Shape15.FillColar = Shp11.FillColor: End If
Case |s <= 24

If a5 > 22 Then

Shapeb.FillColor = Shp12_FillColer

Shape15.fillColor = Shp12.FillColar: End If
Case [s <= 26

If a5 > 24 Then

Shapeb. FillColor = Shp13.FillColer

Shape15.FillCoior = Shp13.FillColor: End If
Casels <=128

if ab > 26 Then

Shapeb.FillColor = Shp14.FillColor
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Shape15.FillColor = Shp14.FiliColor: End [f
Case |s <= 30

If ab = 28 Then

Shape5.FillColor = Shp15.FillCalor

Shape15.FillColar = Shp15.FillColar: End If

End Select
End If

Ife =6 Then
Select Case af§
Case |s <= 2
Shapet.FiliColor = Shpi.FillColor
Shape14.FillColor = Shp1.FillColar
Casels <=4
If 36 > 2 Then
Shape8.FiliColor = Shp2.FillCaolor
Shape14.FillColor = Sha2.FillColor: End #f
Casels <=6
If a6 > 4 Then
Shapeb.FiliColor = Shp3.FillCoior
Shape14.FillColor = Shpd.FillColor: End #f
Casels <=8
If a6 > 6 Then
Shapes.FiliColor = Shp4.FillColor
Shape14.FillColor = Sho4.FillColar: End if
Case Is <= 10
If a6 > 8 Then
Shapet.FillColor = Shps. FillCalor
Shape14.FillCaolor = Shpb.FillColor: End If
Case Is <= 12
If &6 > 10 Then
Shapes.FillCoior = Shp6.FillColor
Shape14.FillColor = Shp6.FillColor: End If
Case Is <= 14
If a6 > 12 Then
Shape6.FillColor = Shp7.FillCelor
Shape14 FillColor = Shp7.FillColor: End if

Casels <= 16
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if a6 > 14 Then

Shapet.FillCclor = ShpB.FillCator

Shape14.FillCoior = Snp&.FillColor:
Case ls <= 18

If a6 > 16 Then

Shape6.FillColor = Shp9.FillColor

Shape14.FillCaicr = Shp9.FillColar:
Case Is <= 20

If a6 = 18 Then

Shape6.FillColor = Shp10.FiliColor

Shape14.FillCaler = Shp10.FillColor
Case Is <= 22

If a6 = 20 Tnen

Shapes.FillColor = Shp11.FillColor

Shape14.FillCclor = Shp11.FillColor
Casels <= 24

If a6 = 22 Then

Shape6.FillColor = Shpt2.FillColor

Shape14.FiliColor = Shp12.FillColor
Case |s <= 26

If a6 > 24 Then

Shape6.FillColor = Shp13.FiliColor

Shape14.FillColor = Shp13.FillColor,
Casels <= 28

If a6 > 26 Then

Shapes.FiliColor = Shp14.FillColer

Shape14.FillColor = Shp14.FillColor
Case |s <= 30

If 26 = 28 Then

Shape6.FillColor = Shp15.FillColor

Shape14.FillColor = Shp15.FillColor

End Select
End If

If e =7 Then
Select Case a7
Case ls <=2

Shape? FillColor = Shp1.FiliColor

End If

End If

s End If

- End If

cEndIf

cEnd If

CEnd If

CEnd If
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Shape13.FillColor = Shp1.FillColar
Casels <=4

if a7 > 2 Then

Shape7 FillColor = Shp2.FillColor

Shape13.FillColor = Shp2.FillColor:
Casels <=6

If a7 > 4 Then

Shape? . FillColor = Shpad.FillColor

Shape13.FillColor = Shp3.FillColor:
Casels <=8

if a7 > 6 Then

Shape? FillCoior = Shp4 FiliColor

Shape13 FillColar = Shp4 FillColor:
Case s <= 10

If a7 > 8 Then

Shape? .FillColer = Shps.FillColor

Shape!3.FillColor = Shps. FillColor:
Casels <= 12

if ar > 10 Then

Shape? FilColor = Shp6.FillColor

Shape13.FillColor = Shpé.FillColor:
Case ls <= 14

IFa7 > 12 Then

Shape7 FillColor = Shp7.FillColor

Shape13.FillColor = Shp7.FillColor:
Casels <= 16

If a7 = 14 Then

Shape’ FillCeolor = Shp8.FillColor

Shape13.FillCalor = Shp8.FillColer:
Casels <= 18

ifa7 > 16 Then

Shape? FillColor = Shp9.FillCoior

Shape13.FillColer = ShpS.FillColor:
Case ls <= 20

If a7 > 18 Then

Shape7 FillCotor = Shp10.FiliCalor

End If

End If

End If

End If

End If

End If

End If

End If

Shape13.FillCclor = Shp10.FillColer: End If

Case Is <= 22
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If a7 = 20 Then

Shape? . FillColor = Shp11.FiliColor

Shape13.FillColor = Shp11.FillColor: End If
Casels <= 24

If a7 > 22 Then

Shape7.FiliColor = Shp12.FillColor

Shape13.FillColor = Shp12.FillColor. End If
Case Is <= 26

If a7 > 24 Then

Shape?.Fil)Color = Shp13.FillColor

Shape13.FillColor = Shp13.FillColor: End If
Case ls <= 28

If a7 = 26 Then

Shape?.Fil:Colar = Shp14.FillColor

Shape13.FillColor = Shp14.FillCalor: End If
Case Is <= 30

If a7 = 28 Then

Shape7 FiliColor = Shp15.FillColor

Shape13.FillColor = Shp15.FillCalor: Ena If

End Select
End If
Ife=28Then
Select Case a8
Case |s <= 2
Shape8.FillColor = Shp1.FillColar
Shape12.FillColor = Shp1.FillColor
Casels <=4
If a8 > 2 Then
Shape8.FillColor = ShpZ.FillColar
Shape’12.FillColor = Shp2.FillColor: End If
Casels <=6
If a8 > 4 Then
Shape8.FillColor = Shp3 FiliColor
Shape12.FillCalor = Shp3.FillColor: End if
Casels <=8
If a8 > 6 Then
Shapes.FillColor = Shpd.FillColor
Shape12.FiliColor = Shp4.FillColor: Eng If
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Case ls <= 10

if a8 > 8 Then

Shape8.FillColor = Shp5.FillCeolor

Shape12.FiliColor = Shp5.FillColor: End If
Case s <= 12

If a8 =10 Then

Shape8.FillColor = Shp6.FillCoior

Shape12.FillColor = Shpé.FiliColor: End If
Casels <= 14

If a8 > 12 Then

Shape8.FillColor = Shp7.FillColor

Shape12.FillCclor = Shp7.FillColor: End If
Case ls <= 16

If a8 > 14 Then

Shape8.FillColor = Shp8.FillColor

Shape12.FiliColcr = Shp8.FillColer: End If
Case ls <= 18

If a8 > 16 Then

Shape8.FillColor = Shp9.FillColor

Shape12.FillCclor = Shp9.FiliColor: End If
Case ls <= 20

ifaB8 =18 Then

Shapef.FillColor = Shp10.FiliColer

Shape12.FillCelor = Shp10.FillColor: End If
Case 15 <= 22

If aB > 20 Then

Shape8.FiliColor = Shpi1.FillColor

Shape12.FillColor = Shg11.FillColor: End If
Case |s <= 24

If a8 > 22 Then

Shaped.FiliColer = Shp12.FllColor

Shape12.FillColor = Shp12.FillCalor: End if
Case |5 <= 26

If a8 > 24 Then

Shape8.FillColor = Shp13.FillColor

Shape12.FillColor = Shp13.FillColor: End If
Case ls <= 28

If a8 > 26 Then
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Shape8.FillColor = Shp14.FiliColor

Shape12 FillCalar = Shp14.FiliColor: End If
Case Is <= 30

If a8 = 28 Then

Shape8.FHlColor = Shp15.FillCelor

Shape12.FillColor = Shp15.FiliCalor: End If

End Select
End If

fe=9Then
Select Case a9
Case |s <=2
Shape@.FillColor = Shp1.FillColor
Shape11.FillColor = Shp1.FillColor
Casels <=4
If a9 > 2 Then
Shaped.FillColer = Shp2.FiliColor
Shape11.FillColor = Shp2.FillColor: End If
Case Is <=6
If a8 > 4 Then
Shaped.FillColer = Shp3.FiliColor
Shape11.FillColar = Shp3.FillColor: End If
Casels <=8
If a9 > & Then
Shape9.FillColor = Shp4. FiliColor
Shape11.FillColor = Shp4.FillColor: End If
Case [s <= 10
If a9 > 8 Then
Shaped.FilCoior = Shpb.FillColor
Shape11.FillColor = Shpas.FillColor: End If
Case ls <= 12
If a9 > 10 Then
Shaped.FillColor = Shp6 FillColor
Shapet1.FillColor = Shp6.FillColor;, End if
Case Is <= 14
ifad =12 Then
Shaped.FillColar = Shp7.FilCoior
Shape11.FillColer = Shp7.FillColer: End If
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Case |5 <= 16

If a9 > 14 Then

Shape9.FillCelor = Shp8.FiliColor

Shape11.FiliCotor = Shp8.FilColor: End If
Case |s <= 18

If 88 > 16 Then

Shape.FillColor = Shp8.FillColor

Shape11.FillCalor = Shp9.FillColor: End If
Case ls <= 20

i ad > 18 Then

Shape.FillColor = Shp10.FillColor

Shape11.FiliCalor = Shp1C.FillCclor: End If
Case Is == 22

If a9 > 20 Then

Shaped.FillColor = Shp11.FillColor

Shape11 . FillColor = Shp11.FillColor: End If
Case Is <= 24

if a3 > 22 Then

Shape.FiliColor = Shp12.FillColor

Shape11.FillColor = Shp12.FiliCclor: End If
Case Is <= 26

If a9 > 24 Then

Shaped. FIColor = Shp13.FiliColor

Shape1.FillColor = Shp13.FiltColor: End If
Case |s <= 28

If a9 > 26 Then

Shaped.FillColor = Shp14.FillColor

Shape11.FdlColor = Shp14.FillColor. End If
Case |s <= 30

If a9 = 28 Then

Shape8.FillColor = Shp15.FillColor

Shape1i.FillColor = Shp15.FillColor: End If

End Select
End If

Ife=9Then
Select Case Tc
Case ls <=2

Shape1Q.FillCaicr = Shp1.FillColor



Case |s <= 4

If Tc > 2 Then

Shape10.FillColor = Shp2.FillCelor:

Casels <=8

[f Tc > 4 Then

Shape10.FillColor = Shp3.FillCalor:

Case ls <= 8

If Tc > 6 Then

Shapa10.FillColor = Shp4.FillCoior:

Case Is <= 10

fTe > 8 Then

Shape10.FiliColcr = Shpéa.FillColor:

Case |s <= 12

If Tc > 10 Then

Shape1Q.FillColor = Shpt.FillColor:

Casels <= 14

If Tc =12 Then

Shape10.FillColor = Shp?.FillColor:

Case Is <= 16

If Tc > 14 Then

Shape10.FillColor = ShpB.FillCotor;

Case Is <= 18

[f Tc > 16 Then

Shape10.FillColor = Shp9.FiliColor:

Case ls <= 20

If Tc > 18 Then

Shape10.FillColor = Shp1Q.FillColor: End If

Case Is <= 22

If Tc > 20 Then

Shape10.FillColor = Shp11.FillCalor: End If

Casels <= 24

If Te = 22 Then

Shape10.FillColcr = Shp12.FillColor: End If

Case ls <= 26

If Tc > 24 Then

Shape10.FillColer = Shp13.FillColor: End If

Case ls <= 28

i Tc > 26 Then

End if

End If

End If

End If

End If

End if

End If

Eng If

10



Shape1C.FillColor = Shpt4.FillCoior: End if
Case Is <= 30
If Tc > 28 Then
Shape10.FiliColor = Shp15.FillColor: Eng If

End Seiect
End if
Enc Sub
Private Sub Commandt_Click()
Form3.Show

End Sub

Private Sub Command?2_Click(}
Timer1.Interval = @

txtime = Clnt{time)

Fo2 = (alpha * Cint(time)) / (R * R}

IfB =0.2 Then
setad = 1.1323 * Exp(-3.6502 * FoZ): End If

f8 =01 Then
seta3 = 1.1024 * Exp(-4.404 * Fo2): End It

If B= 0 Then
setad = 1.3215 * Exp(-6.3745 * Fo2): End If

Te =Tm+ (setad * (Ti- Tm))

Fore=1To9
Ife=1Then
setad = b1 End If
ife=2Then
setad = b2: End If
lfe=3Then
setad = b3: End If
If e =4 Then
setad = b4 End If
Ife=25Then
setad = bh: End If
fe=6Then
setad = b6 Eng If
Ife=7 Then

setad = b7: End If
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ffe=8Then
setad = p8: End If
Ife=9Then
setad = b9 End If

DotA
changecolor
Next

End Sub
Private Sub Command3_Click{}

If Text1 = ™ Then

MsgBox ('ngounldrnfaiisneniy’)
Exit Sub

End if

If Texti2 =" Then

MsgBox ("ﬂﬁ;mﬁlﬁmmmﬁﬁmmsﬁqamfu")
Exit Sub

End if

Rad = Text1

timez2 = Text2

If Rad = R Then

MsgBox AT usdaiEENgT T & R)
Exit Sub

End If

If Ragt <= 0 Then

MsgBox ("t n mumBiedunnndne)
Exit Sub

End If

Rf =Rad /R

Select Case Rf
Case ls < (0.25
Rf=02
Case Is < 0.35
fRf >= 0.25 Then Rf = 0.3
Case Is <0.45
If Rf >=0.35 Then Rf = 0.4
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Casels < 0.65

If Rf == 0.45 Then Rf = 0.5
Case Is < 0,65

If Rf >= 0.55 Then Rf = 0.6
Case Is <0.75

If Rf >=0.65 Then Rf = 0.7
Case Is < 0.85

If Rf >=0.75 Then Rf = 0.8
Case ls < 0.95

If Rf = 0.85 Then Rf = 0.9
Casels »=0.95

Rf =1

End Select
Dim sglemd4 As String
sglemdd4 = "Select * from Tabled where Bi="& B & "AND r="=& Rf

rs.Open sglcmd4, cnd, adOpenStatic, , adCmdText

setab = rs.Fieldslseta
rs.Close
£03 = {alpha * time2) / (R * R}

fB = 0.2 Then
setald = 1.1323 * Exp{-3.6502 * Fo3): End If

If8 =0.1Then
setad = 1.1024 * Exp(-4 404 * Fo3): End If

[fB=0Then
setad = 1,3215 * Exp(-5.3745 * Fo3); End If

Tc=Tm + (seta3 * (Ti- Tm)}
Tt =Tm + ({setab) * (Tc - Tm))

MsgBox ("grduniiszezdail * & Rad & 'm. uaziean " & time2 & TF =" & Tt & "RIANTATUR")
End Sub

Private Sub Form_Load!{)

R=D/2
Bi=(h*R}/K
Biz=1/Bi

seta = (Te - Tm}/ (Ti- Tm)
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alpha = K/ (rell * {Cp * 1000))
B = Bi2

If seta <> 0 And B <> 0 Then
Select Case B
Case |s < 0.05
B=0
Case s < 0.15
If B>=0.05Then B = 0.1
Casels > 015
B=02
End Select

Select Case seta

Case Is < 0.035

seta = 0.03
Case Is < 0.045

If seta >= 0.035 Then seta = 0.04
Case |3 < 0.06

If seta == 0.045 Then seta = 0.05
Case Is < 0.0B5

if seta >= 0.06 Then seta = 0.07
Case Is < 0.15

If seta »= 0.085 Then seta = 0.1
Case ls < 0.25

If seta >=0.15 Then seta=0.2
Case ls < 0.35

If seta >= 0.25 Then seta = 0.3
Case ls < 0.45

If seta >= 0.35 Then seta = 0.4
Case ls>=0.45

seta = 0.5

End Select

Dim sqlemd3 As String

sqglemd3 = "Selact * from Table3 where seta =" & seta& "ANDBi =" & B
rs.Open sglemd3, cn3, adOpenStatic, , adCmdText

Fo = rs.FieldstFo

rs.Close



eEnd If
time =(Fo*R*R)/alpha
e=1

ForRad =RToR /10 Step (R / 10}
Rf=Rad /R

Select Case Rf

Case Is <0.25

Rf=0.2
Casels <0.35

If Rf >=10.25 Then Rf = 0.3
Case Is <0.45

if Rf >=0.35 Then Rf = 0.4
Case Is < 0.55

If Rf >= 0.45 Then Rf = 0.5
Case ls < 0.65

If Rf >=0.55 Then Rf = 0.6
Case s <0.75

If Rf == 0.65 Then Rf = 0.7
Case Is < 0.85

If Rf >= 0.756 Then Rf = 0.8
Case Is < 0.95

If Rf >= 0.85 Then Rf = 0.9
Case Is »>= 095

Rf =1

End Select

Dim sgicmad As String

sqlemdd4 = "Select * from Tabled where Bi="& B & "AND r =" & Rf
rs.Open sqicmd4, cnd, adOpenStatic, , adCmdText

ReDim setaz(e}

setaZ(e) = rs.Fields!seta
If e =1 Then b1 = seta2(1)
If e = 2 Then b2 = seta2({2)
If @ = 3 Then b3 = seta2(3)
if & = 4 Then b4 = sela2(4)
Ife = &5 Then b5 = seta2(5)



Next
Timer1

i=1

If e = 6 Then b6 = seta2(6)
Ife =7 Then b7 = seta2(7)
If & = 8 Then b8 = seta2(8)
If e = 9 Then b9 = seta2(9}

e=g+1

rs.Close

AInterval = 200

End Sub

Private Sub Timer1_Timer()

if i <= CInt(time) Then

X=1

Fo2 = (alpha*i} /{R*R)

If B = 0.2 Then

setad = 1.1323 * Exp(-3.6502 * Fo2), End If

IfB =0.1Then

seta3d = 1.1024 * Exp{-4.404 * Fg2): End If

If B =0 Then

setad = 1.3215 * Exp{-5.3745 * Fo2). End If

Te =Tm + (seta3 * (Ti- Tm))

Fere=1To9

Ife =1Then
setad = p1: End If
Ife=2Then
setad = b2: End If
Ife=23Then
setad = b2 End If
Ife =4 Then
setad = b4: End If
Ife =5Then
setad = bb: End If
If e =6 Then
setad = b6 End if
Ife=7Then

setad = b7: End If
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Ife = 8 Then
setad = p8: End If
Ife =& Then

setad = b9: End If
DotA

changecolor
Next
txtime =t
FX=10Then X =1
=i+
Eise
Timer1.interval = 0: Exit Sub

tng If
End Sub

Form5 (Code)

Private Sub Commandt_Click{)
Dim i1 As Integer
Dim Mdata() As Doubie

If Textt =" Then

MsgBox ("'ngnsnldanailsnaniir)
Exit Sub

End If

Rad = Text1

If Rad > R Then

MsgBox ("§aiirmusdiasiannit & R)
Exit Sub

End If

Rf = Rad/R
Select Case Rf
Case Is <0.25
Rf=0.2
Case ls < 0.35
HRf >=0.25Then Rf = 0.3
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Casels < 045

If Rf >= 0.35 Then Rf = 0.4
Casels < 0.56

If Rf >= 0.45 Then Rf = 0.5
Case Is < 0.65

If Rf >=0.55 Then Rf = 0.6
Case Is < 0.75

If Rf >= 0.65 Then Rf = 0.7
Case 1s < 0.85

K Rf >=0.76 Then Rf = 0.8
Case Is < 0.95

If Rf == 0.85 Then Rf = 0.9
Case ls >= 0.95

Rf =1

End Select

Dim sglemd?2 As String

sqicmd?2 = "Select * from Table2 where Bi =" & B & "AND r =" & Rf
rs.Open sglemdz, cn2, adOpensStatic, , adCmdText

setab = rs.Fieldsiseta

rs.Close

ReDim Mdata(Clnt(time}) As Double
Fori =0 To Cint{time)
Fo2 = (alpha * i)/ (R* R)

ifB=0Then
setad = 2.5753 * Exp(-9.6939 * Fo2): End i

fB = 0.05 Then
setad = 2.769 * Exp(-8.7352 * Fo2): End

If 8 = 0.1 Then
setad = 2.4406 * Exp(-7.831 * Fo2): Eng If

f B8 =0.2 Then
setald = 2.0239 * Exp(-6.2928 * Fo2}: End If

Tc=Tm + {seta3 * (Ti-Tm})

Tt = Tm + {{setad) * (Tc - Tm))
If Rad = 0 Then



Mdata(i) = Tc; End If

If Rad > 0 Then
Mdata(i) = Tt: End K

Next

With Graph
.DataReset = gphAllData
.GraphType = gptiline
.GridSiyle = gphHonzonltal

If Clnt{time} / 10 < 10 Then
.LabelEvery = 1

End If

If CIntétime) / 10 > 10 And Cint(time) / 20 <= 10 Then
.LabelEvery = 1C
End It

If CInt{time) / 20 > 10 And Clnt{time) / 50 <= 10 Then
Labelkvery = 20
End If

If Cint{time) / 50 > 10 And Clint(time)} / 100 < 10 Then
LabelEvery = 100

End If

GraphTitle = "nmwtmmm'mﬂzqwmqmuqﬁﬂjmqn"ﬁuﬁ?:ﬂ:?ﬁﬁ 0 & Rad &"m.”

LeftTitle = "Temperature (C)"

BottomTitle = "Time (sec.)’

NumPoints = Cint{time) + 1

NumSets = 1

ThisSet = 1

For i1 = 0 To Cint(time)

ThisPoint = i1 + 1

.GraphData = Mdata(i1)

Next

.DrawMode = gphDraw

End With

i=0

End Sub
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