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UszTominse A, laividu szdu A, dqefigaunsdesnsadulaléiSend) Minimal
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ad ' 0.87
A 0.80
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- Halophilic bacteria 0.75
- Osmophilic yeast 0.63
- Xerophilic mold 0.61

fan : ugay (2532)
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AN 1.2 : HaAAY¥aYaUns tmunmaqmmwmmm“lmmm A, ANTUIHAANUNDINTG

Microorganism Minimal A, for

Growth Toxin Production
Aspergillus clavatus 0385 099  (patulin)
A. flavas 0.78 - 0.80 0.83 - 0.87
A. ochraceus 0.77 - 083 0383 - 087 (ochratoxin)
A. ochraceus 0.76 - 0.81 0.80 - 0.88 (penicillic acid)
A. parasiticus 082 087 (alfatoxin)
Bacillus cereus 093 - 095
Byssochlamys nivea 084
Clostridinm botulinum 0.93(A) - 0.95(A) 0.94 - 0.95(A)
0.93 - 0.94(B) 0.94(B)
0.95(E) - 0.97(E) 0.97(E)

Closttidinm perfiingens 0.93 - 0.95
P. cyclopivm 081 - 085 087 - 0.90 (ochratoxin)
P. expansum 0.83 - 0.85 099  (patulin)
P. islandicom 083
P. martensii 0.79 - 083 099  (penicillic acid)
P. patulnm 031 - 085 0.85 - 0.95 (patulin)
P. viridicatum 083 0.83 - 0.86 (ochratoxin)
Samonella spp. 092 - 095
Stachybotrys atra 0.94 094  (stachybotryn)
Staphylococcus aureus 0.86 0.87 -0.90 (enterotoxin A}

097 (enterotoxin B)
Trichthecium 0.90
Vibnio parahacmolyticus 094

#1311 : Labuza (1984)
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RH = (PP )X100 2
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Aw (P B2 o) 3
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A, %RH/100 4

y 9 £
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Lﬂaswummmwﬁnwmﬂuqa (Equilibrium Relative Humidity, %ERH) daii
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o 1

Wt udr nfumBase (free energy, AG) filuiladendfgrofnonmmniaunil (Chemical

Potential,ll) 1naumsmes u'launlnddmualas

o = M, + RT Ina
Lo fAe  dnenmmunil (calimol)
ufAs  Anenwmandl (cal/mol) & 8A1ISNINSYIU
R Ao mnsfiveauda Wiy 1.987 (caljmol ° K)
Ao gquvgl lao K = 'C+273.15
a Ao Thermodynamic Activity U84 Particular substance

! « OB o’ 9 A g 1 3 4 J L o
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w30 szuuleth
o Y4 v [ ) o d = A 13
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U H0) e = LU(H,0) 819113
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dinsnngangliaddl W, uez R dumaedl dufud A, vewdadusiomsuas
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2.4 MITam Water Activity

o ! . . ,; -3 o {
mdan) Water Activity (A,) wasasaiugquiiluiugddglumsiseiinedes
o & o a an (] ] ad o [ =
AUDTUITIINTIANT Ay, UHAWIT ﬂfﬂ\i"liﬂﬂ'lin‘ﬁLlﬁzﬂﬂﬂiﬁﬂuﬂ'li'mﬂ'l A, ATTUAU

F 4
v o A

AUUAU

¢)) ﬁmmqnd’a’m (Accuracy)

@ awsnlviwadnld Reproducibility)
3) fanusasalumansania (Speed)
(4) 919N (Low cost)

) waouthelgazaIn (Portability)
©) azanlun1sly (Basy of use)

(7) §AURUNIY (Durability)

2.5 75 7aM Water Activity

2.5.1 Vapor Pressure Measurement (VPM)

A * J a’ Y 4 o 4 o

ieannm A, Ianunsdestuamuduletiszuuauna  Fiidunsialaonse

] ¥ E
(Direct Measurement) (1135 nanganylusisaunsausning Makower and Myers Tuil 1943
@ o o o o A a y [ [ '
waswmiud ldfunsfinlgadesnn  anugndeseddt v lugneesd A, A
o o A a ¢ ° ' -3 aadd y

0.32-097 13052 lums3a e lumslinseiifiudsedr odnlsfaudsdnmus lumsma

wmsgu w3zt veM ilumsiaay A, Taoas

2.5.2 Freezing-Point Depression

mslddeyadremsanasvesgaenuds aunsotiunldlumsmea A, 1dTaverde
MANATUBY Raoult’s law NEITINMIAAAIRNATBNLTIvEIE T Az URUT Ingnseiy
msanaswesnudylerh i"'iag'mﬁﬂmsazmmﬁmﬁﬂnﬁummﬁu101‘31;111‘?01{111??(%%" o
guugliuazaNAwReIfY Tﬂtjfhmmﬁ'u"lammﬁuﬁaﬁqquﬁdnqﬁ’u"lﬁuﬁm"l%"lu
Chemical Handbooks 35msfimunziies3asn A, 189915 1UF29 0.98-1.0 9zTANMLIUE

4 [N { ' a 4 o
7¢ weldasuemsidiuveamannanimsiaemsidiuveads



2.5.3 Graphical Interpolation
E 4
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2.5.4 Water-Sorption Isoterm

b 4
A A

9
3511018t Water-Sorption Isoterm 3asgu 33nsiildgunsalsmgn  Tashems

b 4 J

ar v ! & . -
dredehidesnisnim A, wnlalu Desiccator i TUsAuITS 30 Microcrystalline cellulose
i LA a Jd 2
annuhminniveusuiannzauga Ysnenhiigadudie Tsdu vie waglaomesiu -
o v a ¢§ 1 4 a
e A, FUUINUBIBINIS FIaWI5DETUATIADIN Water Sorption Isoterm ¥1A5§IM IFNIT

2 o " o g
A1 dfunaasaustwintle uy vuuily dudu

2.5.5 Electric Hygrometers
F 4
Q . e v a A o 1
3% Blectric Hygrometers ifun3dam A, tuunwdon 35nsties Idinfosnsieiam
z U of 3 4 3 A ¥
anududuiniauga  sesemmviedeinlumsuzdeidrlndaugouniiqe @stien
aitldmaunuar A, Tagerds nisBianlnslant (Electrozation) sisazasdudIveUNaD
' . ) [ g 1 o * A o o y o
19U Licl mydaszdaluanzaugaiielddndnluniesia Tasiimstissdesiinislsy
= ' ] 1 [ a @ = ! @ A A o
feus drwansazatefinswa A, wiueu  anuduesmsiSudisuniduniesiiouas Jae
] 13 t 4
Al¥aduiluftezdocluiiousr nanh 1 8 2 aswdedla snmInaaeudinugn
4 A o 1 'w \J o ' 1 d
rounduillodiadwitiaiia A, Mund1 0.90 Anugndvazanns uazAIRNNgNABIVEY
A [} [l ] ] J ' o p
nFesilosregugieunis A, 591N 0.32-0.97 SAWNAU 0.02 A, unit
o s 1 @ Ay o o v o
winiaanuiilasmsiaanusuduiniomaluwiedanannizauga  ms
& i o’ ) Y] [ A @ o
indauiives Tuanmiisenindisd e IS amsazansindedudinuenian e unaasly
] 3 [ 4 )
U7 2.1 sunszem A, vessemisuazeneviiy Weeg lunnzdsnanawisoian

g ol 1 o o g
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(O WATERIN AIR
@® WATERINFOOD

4 s ~ v/ Rl a
zﬂ'n 2.1 msmaouﬁ‘ueﬂmaqau11311'114'51.1011115nnmmﬁm‘u‘] molumsuzla

1 - Letnk ( 1986 )
2.8 AUANUAUBIBINS NAIWAABAL Water Activity

¥
AuaNinvee s wazimnemiigfsonuesilssaouvedemis  Taung

g da

¥ ¥ v

MINszAUMsTRIMLIuYBIBYNMAveni 1hngmnmziumnnaeiiludiy bound uaziidiag
¥ ¥

o ludu free water 138A, SEAVUBINITTANILUONNLNANINDABN THYDID TN

Taganinanumenm 3. sgmananninade A, Ao

2.6.1 Colligative effect

A - : o ana aas A o e ' o
LUE]Q)'E]QL!'UQ'Q:'CHUGI.HHW ﬂ:ﬂTﬂgﬂ?UT 3 ﬂ{]ﬂﬁfﬂ Ao ﬂ{]ﬂ‘iﬂ 3311}131|'Jﬂ1;]ﬂ'§ﬂ1
L

v = at aas o a dy =) as cg "o
lopatiauazwusy lalasiou  UfAsoifedulinannnquantidveni  Tasusgiu
a da 4 Aoa v w ) o Am_ 1 A aaa o
YsunuvesTuanaimuyu Faanudunusiulszunaluanaveniiley Fomlgnieni
N “Col!igative effect”
sy - [ A ] -4 ar
auauiAunlszmsauwsonlaou i1 yadena yailenuds tazanuAule A

dnguennuau lofiolinade activity Yoo Mmmiioasazals 15U AuRNANIIAZAw M
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T A, Tumsazaneanas P, , 1090 INIAATIIBITMTDAITALAD (A, YDIDINTA) 92
asas luilSnaivinfisuiusunssiidgaduga
dwsuasazarwtianTns ladnluia Twanad uazwinusudionlnslad fifinnw

Wudud UgaTeannsomeldlaeld nquessiga Raoult’s law)

A, = Y N o

Ny, o + Nsolute

(4
N o fe Twavenhluasazany
. ¥
Nsolute fie Tuavesignazaneiinzawegluasazaeveni
A o = A = v o o a
Y Aodullsz@ns activity UA1 = 1 dwmSuasazaiugaund

2.6.2 Capillary effect
L d : ) a9 } [ S a = 4 =
andnlnbhmilovsunaniidnioonhnnusulerinsqns  silsannnnmsnlasu
L 4 3
ulasveaiusz lelasnuszninTunnavenivihlii A, sswemulidandne aums

(AAY (Kelvin equation) 10N 1TAADIYDIAT A, 1AY

2Yscos0 v,
RT

A, = exp

Tag s flo anuaiRIvesveunadly capillary
0 fio Wetting angle
v, fo YSuasvesveunad Tune cm /mole
r Sliuos capillary
fnafiveaufier (8.314x107 ergs/ °K mole)

fla K

2.6.3 Surface interaction
Ana o a dy ' ana ] g Y a @ o [ 4 o
Ugnsennatu wu U§Tnszuninds Aussloostia uselameinea uasiuse
¥ ¢
laTasiou  Twanavesirludiu bound Assmswassumnnlumsnldeuaniuzan ves

manldifuveude unzlidues free Yoot szldouiulodeiivin A, andiag
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2.7 wavesgamgildenisiam A, uazmalfuifieum

< ¥ r ¥

3 @ ' A a4 2
HansTNuYBIgaIMginldensiai A, uaznsilSuifieusiie iegamgilinuiiu

fi1 A, 9zanasnanaaslugii 2.2

100 ———
o X,S0,
g0 - NaCl
-
g 60 NH,NO,
g 50
g NCOQ
40 -
g
£ 30 v
20
fo iy Lol
o 1 T T 1 Ul

Temperature (°C)

a o @ o g PN | a A A w
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Tusunsuy Water Activity Measuring Lﬂuiﬂmnsuﬁgmﬁauﬁ?’uTﬂﬂ‘h?mm Visual
Basic 4 (Microsoft Crop.) «?ﬁﬁﬁ'ﬂymztdmﬂumsﬁmuﬁ Object i1ae Event fio L?'ml‘lﬂﬂ’li
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sonunTageziifagas q MWisudenld Tudeeifiu tabel, text box, command button, check
box AZHU BANIN
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anud loda Talsunsy TﬂUﬂzﬁ%aimmamiaz’z’wqmué’wmmwmwaﬁwqfu (51U
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frmMain 9211187930q Form $edaliilurlesundn swaziBeadngdugldnnasnd 4.1

o A o
ATNN 4.1 : HTAIANURUIGVYDIFDIAL)

Object Sove A8
Form frm frmMain
Command Button cmd cmdExit

Label ibl IblAw
Text Box Xt textTemp

Option Button opt optChannel

Combo box cbo cboSalt
Image img imgBird
Menu mnu mnuFile
Line lin linGraph
Timer tmr tmrStart
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k) ] i L4
deos Idiagfimdesnsdusde l)femssmusguanidvesiagiu ¥y Form
F 4
doams Wlvwamls Tudesls dudu

da A @ 1 P a dy o o :
udusiFuieusianemgmsaifziiaduiuingiiu
d P .
4.1 veduveslihsunsu Water Activity Measuring

4
Tisunsy water Activity Measuring ﬁﬂﬂfu‘nﬁ'ﬂ”} il

Begin VB.Form frmMain
BackColor = &HOOFFFFFF&
Caption = "Program Water Activity"
Height = 6765
Left = 1410
Top = 2010
Width = 6840
WindowState = 2 'Maximized
End
Begin VB.Timer tmrCali
Enabled = 0 'False
Interval = 500
End
Begin VB.Timer tmrStart
Enabled = 0 'False
Interval = 500
End

Begin VB.CommandButton cmdExit
Caption = "E&xit"

End

Begin VB.CommandButton cmdGraph
Caption = "&Graph"
End



Begin VB.CommandButton cmdStop
Caption = "&Stop”

Default -1 True

Begin VB.CommandButton cmdStart

Caption = "&Start”
End
Begin VB.Timer trnrDemo
Enabled = 0 Talse
Interval = 10
End
Begin VB.Timer tmiTime
Interval = 100
End
Begin VB.Label 1biINameError
Caption = "% Error"
Visible = 0 'False
End
Begin VB.Label IblError
BorderStyle = 1 'Fixed Single
Visible = 0 TFalse
End
Begin VB.Label IbINameSalt
ForeColor = &HOOFF8080&
End
Begin VB.Label Label
Caption = "Average"

End

19



Begin VB.Label IblAvg
BorderStyle =
Caption =

End

Begin VB.Label IblAw
BorderStyle =
Caption =

End

Begin VB.Label 1blTemp
BorderStyle =
Caption =

End

Begin VB.Label IbiTime
BorderStyle =
Caption =

End

Begin VB.Label IblChannel]
BorderStyle =
Caption =

End

Begin VB.Label 1blClock
AutoSize =

End

Begin VB.Label 1blDate
AutoSize =

End

Begin VB.Image Image!

Height = 690

Left = 6000

1 Fixed Single
"0"

1 'Fixed Single
"0"

1 'Fixed Single
"0"

1 'Fixed Single
"0"

1 Fixed Single
"3"

-1 True

-1 True

20



Picture = "MAIN.fix":537AA
Top = 240
Width = 5520
End
Begin VB.Label 1blComputer
AutoSize = -1 True
End
Begin VB.Label IblAtoD
AutoSize = -1 'True
End
Begin VB.Label IblBottle
AutoSize = -1 True
End L
Begin VB.Label IblProbe
AutoSize = -1 True
End
Begin VB.Image imgProbe
Picture = "MAIN.frx":SFE4E
Stretch = -1 "True
End
Begin VB.Image imgCard
Picture = "MAIN.frx":A2268
Stretch = -1 True
End
Begin VB.Menu mnuFile
Caption = "&File"
Begin VB.Menu mnuSetAB
Caption = "&Setup"
End
Foospmansimaluladmainues

Tolaftwerasuinf™ aranszys

13900

D R

e et e T



End
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Begin VB.Menu mnuStep
Caption = "
End
Begin VB.Menu mnuExit
"E&xit"

|l

Caption
End

v

o o ’ EY ﬂ = ] A Y [ ¥ c’;
AYNNTHUANUAIDINU N ummmamuma'lmmmmm‘lmmuu

4.2 3¥avealisunsyu Water Activity Measuring

A g § o 3 ‘Q’ ° (¢
o183 uunvesda Tilsunsuis i muatius ez vund muamegnisei iy

1 E 4 k4
Jaguwientusuldsdaldfumagniseiiu Taemgmissinassalidei

A P4 i * o
evesugn Inaadmidsnnus

. dd 4
Private Sub Form_Load() “WhumgmsaiFuielinuaamiosy”

End Sub

MScomm.CommPort =2 “ilumsasifndesuneumwesa mewesait 2
MScomm.Settings = "9600,N,8,1" “Sumasemumsaademanesa RS 2327
MScomm.InputLen =0 “sn2wenvesteyaiduilu o”

Address “Sun procedure Address”

Hafidu Address WU Address AndBTY analog input card

Public Function Address() “procedure Address”
Dim dummy “dummy sthudauls uuw variane”
frmMain.MScomm.portopen = True “Wansandefunsunein’

frmMain.MScomm.Output = Chr$(4) + "00" + Chr$(5) “@9 address AAADAY analog input card
Do “fviua gul”

dummy = DoEvents() “gumsomhamidundoutugld”
Loop Until frmMain.MScomm.InBufferCount >= 3 “'Jugﬂwﬁa’fayaiu buffer ¥1ANI 3"
frmMain.MScomm.portopen = False “Tamshndofuaounesa”

End Function “au procedure”
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Private Sub mnuDemo_Click() “Saquuy Demo tipfmsnaiden”
1bINameSalt.Caption = ™" “%% label NameSalt tarasdonuing”
1bIAw(0).Caption = "Aw" “I# 1abel Aw(0) lerAIdiBAIN AW
mnuCalibration.Enabled = False ~ “j1y§ Calibration hiignnsoiden’ld”
Demo “Fun procedure Demo
cmdStart.Enabled = False “Yu Stant Tigmnsonald”

End Sub

cmdStop.Enabled = True

33 afd"”
NUHGMTUU

#H3rdu Demo 1iludregrsvesTalsunsu

Public Function Demo()

Dim Counter As Integer  “1¥ Counter iilusautlswiladauswoudy”
Dim 1% “W 1% Judwlsaiaduaus sy’
Counter = 0 “19 Counter fifuyiniy 0"
Open "c:\waterdemo.dat” For Input As #1 “Wauily demo.dat sﬁwm’faya”
Do While Not EOF(1) “qul u‘feﬁdﬂﬁ’uqnuﬁu”
Input #1, i, TempData(0, Counter), AwData(0, Counter) “Sudioya”

Counter = Counter + 1 “Counter ﬁﬂ"ll‘;l;ﬂﬁﬁz 1
Loop
Close #1 “Yaududoya”
frmMain.tmrDemo.Enabled = True  “Timer Demo anansavinanla”

End Function

Jag Timer Wolinsihauuesing

Private Sub tmrDemo_Timer()

End Sub

frmMain.1bl Temp(1).Caption = Format(TempData(0, Counter), "00.0") “narassnlugilneation”
frmMain.IblAw(1).Caption = Format(AwData(0, Counter), "0.000")  “nefiion 3 @ umus”
frmMain.1blTime(1).Caption = Counter * § “LerAsn Counter Qmﬁ"u 5”
Counter = Counter + 1
If Counter = 174 Then “& Counter ity 174 Idhwwsaves if”
tmrDemo.Enabled = False
Counter = 0
Erase AwData “audoyavesiauys AwData”
Erase TempData

End If “uitend if”



1)U Start gANA

Private Sub cmdStart_Click()

Dim k%, g%

Open "c\water\cfg.dat” For Input As #9

For g% =0 To 1 “au TauSud e g% widu 0 8a 1 duftas 17
Fork% =0To 2

Input #9, A(k%, g%), b(k%, g%)
Next
Next
Close #9
tmrStart.Enabled = True
tmrBird Enabled = True
cmdStop.Enabled = True
cmdStart.Enabled = False
mnuDemo.Enabled = False
Open "c\watef\aw.dat" For Output As #1 “a%'nuﬁm’faga aw.dat vy’
Print #1, 1bINameSalt.Caption “Ausiluaneenma IbiNameSalt”
Print #1, "Time", "Aw1", "Aw2", "Aw3" “i1A1 Time,Awl, Aw2,Aw3”
Close #1
Open "c:\water\temp.dat” For Output As #2
Print #2, IbINameSalt.Caption
Print #2, "Time", "Temp1”, "Temp2", "Temp3” '
Close #2
Open "c:\water\graph.dat" For Output As #8
Close #8
End Sub

Timer ¥9IN515030
Private Sub tmrStart_Timer()

InputData “ptocedure InputData”
Dim Cha(5) As String “SmusdinlsuuudIonys”
9 []
Cha(0) = Mid(St, 8, 3) “Srdnusdasdan 8 oaly 3 Arvesduls St

Cha(1) = Mid(St, 12, 3)
Cha(2) = Mid(St, 16, 3)
Cha(3) = Mid(St, 20, 3)
Cha(4) = Mid(St, 24, 3)



End Sub

Cha(5) = Mid(St, 24, 3)

IbITemp(1).Caption = Format((HToD(Cha(1)) * b(0, 1)) + A(0, 1), "0.00000")
1bl Temp(2).Caption = Format((HToD(Cha(3)) * b(1, 1)) + A(1, 1), "0.00000")
IblTemp(3).Caption = Format((HToD(Cha(5)) * b(2, 1)) + A(2, 1), "0.00000")
IblAw(1).Caption = Format((HToD(Cha(0)) * b(0, 0)) + A(0, 0), "0.0000000™)
IblAw(2).Caption = Format((HToD(Cha(2)) * b(1, 0)) + A(1, 0), "0.0000000")
IblAw(3).Caption = Format((HToD(Cha(4)) * b(2, 0)) + A2, 0), "0.0000000")

25

1blAvg.Caption = (CSng(blAw(1).Caption) + CSng(IblAw(2).Caption) + _ “fuvidodnussiia”

CSng(IblAw(3).Caption)) / 3 “CSng Lﬂﬁamﬂm’fﬂymmn string”
1bITime(1).Caption = Fix(NoTime / 60) “Fix fio litimsilam”
IblTime(2).Caption = Fix(NoTime / 60)
1bITime(3).Caption = Fix(NoTime / 60)

NoTime = NoTime + 1

If (Fix(NoTime / 300)) * 5 = (Counter + 1) * 5 Then

Open "cA\watetaw.dat" For Append As #1 “dudouaiiin”
Print #1, Fix(NoTime / 300) * 5, Format((HToD(Cha(0)) * b(0, 0)) + A(0, 0),_
"0.0000000"), Format((HToD(Cha(2)) * b(1, 0)) + A(1, 0), "0.0000000"), _
Format((HToD(Cha(4)) * b(2, 0)) + A(2, 0), "0.0000000") “HToD fi® procedure”

Close #1

Open "c:\water\temp.dat” For Append As #2
Print #2, Fix(NoTime / 300) * 5, Format((HToD(Cha(1)) * b(0, 1)) + A(0, 1),_
""0.00000"), Format((HToD(Cha(3)) * b(1, 1)) + A(l, 1), "0.00000"),_
Format((HToD(Cha(5)) * b(2, 1)) + A(2, 1), "0.00000")

Close #2

Open "c:\water\graph.dat" For Append As #6
Write #6, (HToD(Cha(1)) * b(0, 1)) + A(0, 1), (HToD(Cha(3)) * b(1, 1)) + A(1, 1),._
(HToD(Cha(5)) * b(2, 1)) + A(2, 1), (HToD(Cha(0)) * b0, 0)) + A(0, 0),_
(HToD(Cha(2)) * b(1, 0)) + A(1, 0), (HToD(Cha(4)) * b(2, 0)) + A(2, 0)

Close #6

Counter = Counter + 1

End If

If IblError.Visible = True Then

IblError.Caption = Format((AwSalt - CSng(IblAvg.Caption)) / AwSalt, "0.00 %")

End If
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#ariu InputData dmfusudoya
Public Function InputData()
Dim dummy
frmMain MScomm.portopen = True
frmMain. MScomm.Output = Chr$(2) + "EX AI" + Che$(3)  “vodoyanin analog input card”
Do
dummy = DoEvents()
Loop Until frmMain.MScomm.InBufferCount >= 40
St = frmMain.MScomm.Input
frmMain MScomm portopen = False
End Function

feri$u HToD dmiunidouiaugy 16 fhuavgm 10
Public Function HToD(X As String) As Integer
Dim Y As String
Dim K As Integer
Dim A As String
Dim i%
%=1
For i% = 1 To 3 Step 1
A = Mid(X, i%, 1)
If A ="1" Then
K=1
End If
If A ="2" Then
K=2
End If
If A ="3" Then
K=3
End If
If A ="4"Then
K=4
End If
If A ="5" Then
K=5
End If



If A ="6" Then
K=6
End If

If A="7" Then
K=7

End If

If A ="8" Then
K=8

End If

If A="9" Then
K=9

End If

If A="A" Then
K=10

End If

If A = "B" Then
K=11

End If

If A ="C" Then
K=12

End If

If A ="D" Then
K=13

End if

If A ="E" Then
K=14

End If

If A ="F" Then
K=15

End If

If i% = 1 Then
HToD = HToD + K * 256

End If

If i% = 2 Then
HToD = HToD + K * 16



End If
If i% = 3 Then
HToD = HToD + K * |
End If
Next
End Function

mwﬁanﬁm%’umiﬁ?aﬁ Calibrate
Private Sub mnuSetCalibrate_Click()
frmSetupSalt.Show “uaaantosy frmSetupSait”
cmdStart.Enabled = False
IbINameError. Visible = False “Nimnnsousuriy biNameEmor”
IblError. Visible = False
1blAw(0).Caption = "X"
mnuStart.Enabled = True
mnuDemo.Enabled = False
End Sub

swieindomasyu
Private Sub cboSalt_Click()
Select Case cboSalt.Listindex “Idonuds llaunsdiveddn Listindex”
Case 0
xtValue.Text = Format(0.81, "0.000")
Case 1
txtValue.Text = 0.902
Case 2
txtValue.Text = 0.649
Case 3
xtValue. Text = 0.432
Case 4
txtValue.Text = 0.973

txtValue.Text = 0.809
Case 6

xtValue.Text = 0.843
Case 7

28



End Sub

Private Sub mnuStart_Click(Q) “Rgi533AA Calibrate”

End Sub

txtValue.Text = 0.936
Case 8

xtValue. Text = 0.529
Case 9

txtValue.Text = 0.328
Case 10

xtValue.Text = 0.576
Case 11

txtValue.Text = 0.753
Case 12

txtValue.Text = 0.743
Case 13

txtValue.Text = 0.851
Case 14

txtValue. Text = 0.709
End Select

mnuStop.Enabled = True
mnuStart.Enabled = False
mnuSetupl.Enabled = False
IbINameSalt.Caption = IbINameSalt.Caption
Open "c:\water\calx.dat" For Output As #3
Print #3, IbINameSalt.Caption
Print #3, "Time", "X1", "X2", "X3"
Close #3
Open "c:\water\caltemp.dat" For Output As #4
Print #4, IbINameSalt.Caption
Print #4, "Time", "Templ", "Temp2", "Temp3"
Close #4
Open "c:\water\calgraph.dat” For Output As #7
Close #7
tmrCali.Enabled = True
tmrBird.Enabled = True
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Timer $1%37UN15 Calibrate
Private Sub tmrCali_Timer()
InputData
Dim Cha(5) As String
Cha(0) = Mid(St, 8, 3)
Cha(1) = Mid(St, 12, 3)
Cha(2) = Mid(St, 16, 3)
Cha(3) = Mid(St, 20, 3)
Cha(4) = Mid(St, 24, 3)
Cha(5) = Mid(St, 24, 3)
IblAw(1).Caption = HToD(Cha(0))
IblAw(2).Caption = HToD(Cha(2))
IblAw(3).Caption = HToD(Cha(4))
1blTemp(1).Caption = HToD(Cha(1))
1blTemp(2).Caption = HToD(Cha(3))
IblTemp(3).Caption = HToD(Cha(5))
IblAvg.Caption = Format((CInt(lblAw(1).Caption) + CInt(IblAw(2).Caption) + _
Clnt(IblAw(3).Caption)) / 3, "0.00")
IbITime(1).Caption = Fix(NoTime / 60)
IblTime(2).Caption = Fix(NoTime / 60)
1bITime(3).Caption = Fix(NoTime / 60)
NoTime = NoTime + 1
If (Fix(NoTime / 300)) * 5 = (Counter + 1) * 5 Then
Open "c:\water\calx.dat" For Append As #3
Print #3, Fix(NoTime / 300) * 5, HToD(Cha(0)), HToD(Cha(2)),_
HToD(Cha(4))
Close #3
Open "c:\water\caltemp.dat” For Append As #4
Print #4, Fix(NoTime / 300) * 5, HToD(Cha(1)), HToD(Cha(3)),_
HToD(Cha(5))
Close #4
Open "c:\water\calgraph.dat” For Append As #7
Write #7, HToD(Cha(1)), HToD(Cha(3)), HToD(Cha(5)),_
HToD(Cha(0)), HToD(Cha(2)), HToD(Cha(4))
Close #7

Counter = Counter + 1

30



End If
End Sub

1Y Setup iNfio

Private Sub mnuSetupl_Click(
frmSetupSalt.Show
IblError.Visible = True
IbINameError.Visible = True
mnuMeasure.Enabled = True
cmdStart.Enabled = True
IblAw(0).Caption = "Aw"
mnuStart.Epabled = False
mnuDemo.Enabled = False

End Sub

JuFonnsidnsml

Private Sub cmdgraph_Click()
frmGraph.Show
cmdgraph.Enabled = False

End Sub

Private Sub cmdOk_Click()

Dim Val As Single
If xtValue.Text = " Then
GoTo ValError “g11lus59iA ValEror”
End If
On Error GoTo ValError “mninadeRanaintnlussyia ValEmor”

Val = CSng(txtValue.Text)
If Val = 0 Or Val > 1 Then

GoTo ValError
End If
AwSalt = Val
frmMain.lblNameSalt.Caption = cboSalt. Text + " : " + txtValue.Text
Unload frmSetupSalt “ianuaaenesy frmSetupSalt”
Exit Sub “8809M sub i1

ValError: “1551@ ValError



MsgBox "fil Aw AAWaNA 1", vbExclamation, "Error” “Larnadondu box”
Exit Sub

End Sub

Option Explicit “Smualdimsdsemedauds”

Dim Counter As Integer

Dim NoTime As Long
Dim P As Integer

Private Sub cmdExit_Click()
Dim Response As Integer
Response = MsgBox("vufpamsoonsin I1lsunsu ?”, vbYesNo + vbQuestion,_
"The Message Program")
If Response = vbYes Then “Sreftidannsuansdonin box iy yes”
End
End If
End Sub

Private Sub cmdStop_Click()
‘Dim M%, k%
tmrStart.Enabled = False
tmiDemo.Enabled = False
tmrBird.Enabled = False
cmdStart.Enabled = True
cmdStop.Enabled = False
mnuDemo.Enabled = True
mnuCalibration.Enabled = True
Counter = 0

End Sub

Private Sub Form_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
IbIProbe.Caption = ™"
IblBottle.Caption = "
IblAtoD.Caption = "
IbiComputer.Caption = "
End Sub

32
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Private Sub imgbottle_MouseMove(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y

As Single)
IbiBottle.Caption = "vinauawad Usnasidszung 130 Jaaaas"

End Sub

Private Sub imgCard_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
IblAtoD.Caption = "Analog input card”

End Sub

Private Sub imgComputer_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
1biComputer.Caption = "Aoufiuae? (RudeyauasTinsvinansnaase”

End Sub

Private Sub imgProbe_MouseMove(Index As Integer, Button As Integer, Shift As Integer, X As Single, Y

As Single)
IbiProbe. Caption = "W 3arnidduintener
End Sub

Private Sub mnuAbout_Click()
frmAbout.Show
End Sub

Private Sub mn'uExit_ClickO
Dim Response As Integer
Response = MsgBox(""hudpimsoananlilsunsal 2", vbYesNo + vbQuestion,
"The Message Program")
If Response = vbYes Then
End
End If
End Sub

Private Sub mnuMeasure_Click()
IbINameError.Visible = False
IblError. Visible = False
1bINameSalt.Caption = "
mnuMeasure.Enabled = False
IblAw(0).Caption = "Aw"



cmdStart.Enabled = True

mnuStart.Enabled = False

mnuDemo.Enabled = True
End Sub

Private Sub mnuSetAB_Click()
frmSetAB.Show
End Sub

Private Sub mnuStop_Click()
mnuStart.Enabled = True
mnuStop.Enabled = False
mnuDemo.Enabled = True
mnuMeasure.Enabled = True
mnuSetupl.Enabled = True
tmrCali Enabled = False
tmrBird. Enabled = False

End Sub

Private Sub tmrBird_ Timer()
If P < 16 Then

34

imgBird.Picture = imgBirds(P).Picture

P=P+1
Else

End If
End Sub

Private Sub tmrTime_ Timer()

Dim Name As String

Name = Format(Date, "dddddd")

IblDate.Caption = Name

Name = Format(Time, "hh:mm:ss™)

1bIClock.Caption = Name
End Sub

' o ﬂl d o
“I¥ Name thduTufilugaluuy u @ou 17

“I¥ Name wirfunanlugduuy $ Tuewnii:uh”



Attribute VB_Name = "ModMain" “module main”

Option Explicit

Global AwData(2, 299) As Single “Suadulsfannsal91dWaTnsams”
Global TempData(2, 299) As Single

Global St As String

Global AwSalt As Single

Global A2, 1), B(2, 1) As Single

Attribute VB_Name = "frmAbout"
Attribute VB_Creatable = False
Attribute VB_Exposed = False

Private Sub cmdOk_Click()
Unload frmAbout
End Sub

Attribute VB_Name = "modGraph” “module graph”~
Option Explicit
Global Temp(255) As Single
Global Aw(255) As Single
Global M%
Hatdumseadransw
Public Function Graph(X!, Y!, A!, B!, CY)
frmGraph.Line (1500 + ((X! * 140) / M%), 6500 ~ (Y! * 5000))~(1500 + ((A! * 140) / M%), _
6500 - (B! * 5000)), QBColor(C!)  “a¥rudunass”
End Function

Public Function GraphTemp(X!, Y!, A!, B!, C!)
frmGraph.Line (1500 + ((X! * 140) / M%), 6500 - ((Y! - 20) * 333.34))-_
(1500 + ((A! * 140) / M%), 6500 - ((B! - 20) * 333.34)), QBColor(C!)

End Function

Public Function GraphX(X!, Y!, Al, B!, C!)
frmGraph.Line (1500 + ((X! * 140) / M%), 6500 - YD-(1500 + ((A! * 140) / M%), 6500 - B!),_
QBColor(C!)

End Function



Attribute VB_Name = "frmSetAB"

Private Sub cmdCancel_Click()
Unload frmSetAB

End Sub

Private Sub cmdOk_Click()
Dim a!, b!
Dim k%
Open "c:\watercfg.dat" For Output As #9
Fork% =0To 5
On Error GoTo error
a! = CSng(txtValA(k%).Text)
b! = CSng(txtValB(k%).Text)
Write #9, a!, b!
Next
Close #9
Unload frmSetAB
Exit Sub
error:
Close #9
MsgBox "foyafilevfiawan 1", vbExclamation, "Error”
Exit Sub
End Sub

Attribute VB_Name = "frmGraph"
Dim u As Single

Private Sub cmdCali_Click()
Dim T, TT, TTT, A, AA, AAA As Single
Dim ii%
ii% =0
For i% =0 To 10
IbINoAW(i%).Caption = i% * 500
Next '
IblLabelAw.Caption = "X"
1blValAw(0).Caption = "X"
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Open "c:\water\calgraph.dat” For Input As #10
Do While Not EOF(10)
Input #10, T, TT, TTT, A, AA, AAA
If optChannel(0).Value = True Then
Temp(ii%) = T
Aw(ii%) = A
End If
If optChannel(1).Value = True Then
Temp(ii%) = TT
Aw(ii%) = AA
End If
If optChannel(2).Value = True Then
Temp(ii%) = TTT
' Aw(ii%) = AAA
End i
ii% = ii% + 1
Loop
Close #10
frmGraph.Cls “Clear ¥iti10”
cmdStop.Enabled = False
cmdDemo.Enabled = False
cmdgraph.Enabled = False
cmdCali.Enabled = False

Do
GraphX u * 5§, Aw(u), (u + 1) * 5, Aw(u + 1), 9
GraphTemp u * 5, Temp(u), (u + 1) * 5, Temp(u + 1), 12
u=u+l
IblValTime(2).Caption = (u) * 5
IblValAw(2).Caption = Format(Aw(u), "0.000")
If (u+ 1) *5> 60 Then
1bIValTime(1).Caption = ((u) * 5) - 60
IblValAw(1).Caption = Format(Aw(u - 12), "0.000")

End If

If 1500 + ((((u + 1) * 5) * 140) / M%) = 8500 Then
u=0

M% =M% + 1
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frmGraph.Cls
For i% =0 To 10
IbINoTime(i%).Caption = ((i% * 5) * 1) * M%
Next
End ¥f
Loop Until Aw(u + 1) =0
u=0

End Sub

Private Sub cmdgraph_Click()
Dim T, TT, TTT, A, AA, AAA As Single
Dim ii%
Open "c:\water\graph.dat" For Input As #8
Do While Not EOF(8)
Input #8, T, TT, TTT, A, AA, AAA
If optChannel(0).Value = True Then
Temp(ii%) = T
Aw(ii%) = A
End If
If optChannel(1).Value = True Then
Temp(ii%) = TT
Aw(ii%) = AA
End If
If optChannel(2).Value = True Then
Temp(ii%) = TTT
Aw(ii%) = AAA
End If
ii% = ii% + 1
Loop .
Close #8
frmGraph.Cls
cmdStop.Enabled = True
cmdDemo.Enabled = False
cmdgraph.Enabled = False
Do
Graph u * 5, Aw(), (u + 1) * 5, Aw(u + 1), 9
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GraphTemp u * 5, Temp(u), (u + 1) * 5, Temp(u + 1), 12
u=u+l
IblValTime(2).Caption = (u) * 5
IblValAw(2).Caption = Format(Aw(u), "0.000")
If (u+ 1) *5> 60 Then
IblValTime(1).Caption = ((u) * 5) - 60
IblValAw(1).Caption = Format(Aw(u - 12), "0.000")
End If
If 1500 + ((((u + 1) * 5) * 140) / M%) = 8500 Then
u=0
M% =M% + 1 |
frmGraph.Cls
For i% =0 To 10
IbINoTime(i%).Caption = ((i% * 5) * 1) * M%
Next
End If
Loop Until Aw(u + 1) =0
u=0

End Sub

Private Sub cmdDemo_Click()
Dim T, TT, TTT As Single
Dim ii%
Open "c:\water\demo.dat" For Input As #8
Do While Not EOF(8)
Input #8, T, TT, TTT

Temp(ii%) = TT
Aw(ii%) = TTT
ii% = ii% + 1
Loop
Close #8

tmrGraph.Enabled = True

frmGraph.Cls

cmdStop.Enabled = True

cmdDemo.Enabled = False

cmdgraph.Enabled = False
End Sub



Private Sub cmdStop_Click()
tmrGraph.Enabled = False
frmGraph.Cls
cmdDemo.Enabled = True
cmdStop.Enabled = False
cmdgraph.Enabled = True
1blValAw(2).Caption = 0
IblValAw(1).Caption = 0
1blValTime(2).Caption = 0
IblValTime(1).Caption = 0
M% =1
u=0
For i% = 0 To 10

1bINoTime(i%).Caption = ((i% * 5) * 1) * M%
Next
frmGraph.Cls
End Sub

Private Sub Form_Load()
M% =1
For i% = 0 To 10
IbINoAw(i%).Caption = i% * 0.1
IbINoTemp(i%).Caption = (i% * 1.5) + 2 * 10
IbINoTime(i%).Caption = (i% * 5) * 1
Next

End Sub

Private Sub Form_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
IblExit.Caption = ""
End Sub

Private Sub Imagel_Click()
frmMain.cmdgraph.Enabled = True
Unload frmGraph

End Sub
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Private Sub Imagel_MouseMove(Button As Integer, Shift As Integer, X As Single, Y As Single)
IblExit.Caption = "EXIT"
End Sub

Private Sub tmrGraph_Timer()
Graph u * §, Aw(u), (u + 1) * 5, Aw(u + 1), 9
GraphTemp u * 5, Temp(u), (u + 1) * 5, Temp(u + 1), 12
u=u+l
IblValTime(2).Caption = (u) * 5
1blValAw(2).Caption = Format(Aw(u), "0.000")
If w+ 1) *5 > 60 Then
1blValTime(1).Caption = ((u) * 5) - 60
lblValAw(l).Ca.ption = Format(Aw(u - 12), "0.000")
End If
If 1500 + ((((u) * 5) * 140) / M%) = 8500 Then
u=0
M% =M% + 1
frmGraph.Cls
For i% = 0 To 10
IbINoTime(i%).Caption = ((i% * 5) * 1) * M%
Next
End If
If Aw(u + 1) = 0 Then
tmrGraph.Enabled = False
u=90
End If
End Sub
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