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.1 swazppavedilsunsudinnm

5 8§ VBAProject (odedemo?2 SUPPER MC

) SheetS (mwems 1 1)
. H) Sheets (nwernu 20 Hi1)
B Sheet7 (5P)
) Sheet8 ()

.38 ThisWorkbook

B 3 Forms
+-F8 frmealE
F-H frmeonclusion
B frminputConstants
CB fmsiudee

. .- frmSludgeAge

&-#3 Modules
- mdFormular

ol I J i

1= | lcmdShmd v| f{:|c5ck .]

Public OH, MH, YH, XS, FPS, BH, OX FPX KH, AR As Double ﬂ

Private Sub cmdcalerror_Click()
fmcelE. Show
End Sub

Private Sub cmdconclusion_Click{)
frmconclusion. Show
End Sub

Privete Sub cmdsage_Click()
imSiudgeAge.Show
End Sub

s 5

Private Sub cradShowinput_Click)
Dim A As Double
Dim B As Douhle
Dim CAs Double
Dim D As Double
Range("A5").Select
A = ActrveCell Value

1 v 4:‘ A 1 Q@
g1l 4.1 uaasdauvewrunuiinila diuveslisunasumdn

Public OH, MH, YH, KS, FPS, BH, OX, FPX, KH, AR As Double

Private Sub cmdcalerror_Click()

frmcalE.Show
'End Sub

Private Sub cmdconclusion Click()
frmconclusion. Show

End Sub

Private Sub cmdsage Click(}
frmSludgeAge.Show

End Sub
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Private Sub cmdShowInput_Click()
Dim A As Double
Dim B As Double
Dim C As Double
Dim D As Double
Range("A5").Select
A = ActiveCell.Value
B=1936/A
frmInputConstants.txtoh. Text = Format(B, "0.00")
Range("A7").Select
C = ActiveCell.Value
D=(1/(0.66*C))
frmInputConstants.txtox. Text = Format(D, "0.00")
frmInputConstants.Show
End Sub
Private Sub cmdsludge Click()
frmsludge Show
End Sub

Private Sub CommandButtonl_Click()

'Runge-kutta degree 4 and 5

Dim alpha(l To 5) As Double

Dim beta(l To 6, 1 To 6) As Double
Dim gamma(l To 6, 1 To 2) As Double
Dim y0(1 To 5) As Double

Dim Y(I To 5) As Double

Dim yout(1 To 5) As Double

Dim T, t0, tfinal As Double

Dim1, I k, L, m, n As Integer

Dim taumax, deltamax As Double




Dim rate(1 To 5, 1 To 6) As Double
Dim ystep(1 To 5) As Double
Dim delta(1 To 5) As Double
Dim tau{1 To 5) As Double
Dim OH As Double

Dim MH As Double

Dim YH As Double

Dim BH As Double

Dim KH As Double

Dim KS As Double

Dim FPS As Double

Dim FPX As Double

Dim OX As Double

Const tol = 0.000001

'Read problem conditions
Range("B3").Select

t0 = ActiveCell.Value
ActiveCell.Offset(0, 1).Select
y0{(1) = ActiveCell.Value
ActiveCell.Offset(0, 1).Select
y0(2) = ActiveCell.Value
ActiveCell.Offset(0, 1).Select
y0(3) = ActiveCell.Value
ActiveCell.Offset(D, 1).Select
y0(4) = ActiveCeli.Value
ActiveCell.Offset(0, 1).Select
yO(5) = ActiveCell.Value
ActiveCell.Offset(0, 1).Select
tfinal = ActiveCell.Value
ActiveCell.Offset(0, -6).Select
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ActiveCell.Offset(1, 0).Select

‘assign kinetic parameters
mdFormular.ReturnValue
'OH = Val{(frmInputConstants.txtoh.Text) 0.2
"YH = Val(frmInputConstants.txtYH.Text) '0.7
'KS = Val(fimInputConstants.txtKS.Text) 20
'FPS = Val(frmInputConstants.txtfps. Text) '0.1
'KH = Val{frmInputConstants.txtKH.Text) 'S
'"BH = Val(frmInputConstants.txtbh. Text) '0.62
'0X = Val(frmInputConstants.txtox. Text) 'S
'FPX = Val(frmInputConstants.txtfpx.Text) '0.08
'MH = Val(frmInputConstants.txtmh.Text) '4.8

'AR = Val(frminputConstants.txtar.Text) '0.05

'Fehlberg coefficients
alpha(1)=1/4
alpha(2}=3/8
alpha(3)=12/13
alpha(4) =1 i
alpha(5)=1/2
beta(l, 1)=1/4
beta(?2, 1)=0
beta(3,1)=0
beta(4, 1)=10
beta(5, 1)=0
beta(6,1)=0
beta(1,2)=3/32
beta(2,2)=9/32
beta(3,2)=0
beta(4,2)=0
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beta(5,2)=0

beta(6,2)=0

beta(1, 3) = 1932 /2197

beta(2, 3) =-7200 /2197

beta(3, 3)= 7296 / 2197
beta(4,3)=0

beta(5,3)=0

beta(6, 3)=0

beta(1, 4) = 8341/4104

beta(2, 4) = -32832 /4104
beta(3, 4) = 29440 / 4104

beta(4, 4} = -845 /4104
betal5,4)=0

beta(6,4)=10

beta(l, 5) = -6080/ 20520
beta(2, 5) = 41040 / 20520
beta(3, 5) = -28352 / 20520
beta(4, 5) = 9295 / 20520

beta(5, 5) =-5643 / 20520
beta(6, 5)=0

beta(l, 6)=0

beta(2, 6)=0

beta(3,6)=0

beta(4, 6) =0

beta(5,6)=0

beta(6, 6) =0

gamma(l, 1) = 902880 / 7618050
gamma(2, 1}=0

gamma(3, 1) = 3953664 / 7618050
gamma(4, 1) = 3855735 / 7618050
gamma(5, 1} =-1371249 / 7618050
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gamma(6, 1) = 277020 / 7618050
gamma(l, 2) = -2090 / 752400
gamma(2,2)=0
gamma(3, 2) = 22528 / 752400
gamma(4, 2) = 21970 / 752400
gamma(5, 2) = -15048 / 752400
gamma(6, 2) =-27360 / 752400
pow=1/5
" assign initial values
T=t0
hmax = (tfinal - T) / 365
H =hmax / 150
Y(1) =y0(1)
Y(2) = y0(2)
Y(3) = y0(3)
Y(4) = yO(4)
Y(5) = y0(5)
k=1
tout="T
yout(1) = Y(1)
yout(2) = Y(2)
yout(3) =Y(3)
yout(4) = Y(4)
yout(5) = Y(5)
'start integration
Do Until T = tfinal
ForI=1To#®
rate(1, 1) = SS(y0(1), Sheetl.0H, Y(1), Sheetl. MH, Sheetl.YH, Y(2), Sheet1.KS,
Sheet1.FPS, Sheetl . KH, Y(3))
rate(2, I) = XH(Sheetl.BH, Y(2), Sheet1.0X, Sheetl M1, Y(1), Sheet] .KS)
rate(3, I) = XS(y0(3), Sheetl.OH, Y(3), Sheetl.OX, Sheetl.FPX, Sheetl.BH, Y(2),
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Sheet1.KH)
rate(4, I) = XP(Sheet] . FPX, Sheet1 BH, Y(2), Y(4), Sheet1.0X)
rate(5, I) = SP(Sheet1.AR, Sheetl.MH, Y(1), Sheetl.KS, Y(2), Y(5), Sheet1.OH,
Sheet]l .FPS, Sheetl.KH, Y(3))
' watch the rate
'ActiveCell.FormulaR1C1 =k
'ActiveCell.Offset(0, 1).Select
‘ActiveCell. FormulaR 1C1 = rate(i, 1)
'ActiveCell.Offset(0, 1).Select
'ActiveCell.FormmulaR 1C1 = rate(2, i)
'ActiveCell.Offset(0, 1).Select
'ActiveCell.FormulaR 1C1 = rate(3, i)
'ActiveCell.Offset(0, 1).Select
'ActiveCell.FormulaR1C1 = rate(4, i}
‘ActiveCell Offset(0, 1).Select
'ActiveCell FornmtlaR1C1 = rate(S, 1)
'ActiveCell.Offset(0, -5).Select
'ActiveCell.Offset(1, 0).Select
'calculate step size for integration
ystep(1)=0
ystep(2) =0
ystep(3) =0
ystep(4) =0
ystep(5) =0
ForJ=1Tol
ystep(1) = ystep(1) + rate(1, J) * beta(J, I)
ystep(2) = ystep(2) + rate(2, ) * beta(J, I)
ystep(3) = ystep(3) + rate(3, J) * beta(J, )
ystep(4) = ystep(4) + rate(4, J) * beta(J, )
ystep(5) = ystep(5) + rate(5, J) * beta(J, I)
NextJ
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Y(1)=Y(1)+H * ystep(1)
Y(2) = Y(2) + H * ystep(2)
Y(3)=Y(3) + H * ystep(3)
Y(4) =Y(4) + H * ystep(4)
Y(5) =Y(5) + H * ystep(5)
Next 1
If T+ H > tfinal Then H=tfinal - T
T=T+H
ystep(1) =0
ystep(2) =0
ystep(3) =0
ystep(4) =0
ystep(5) =0
ForL=1To6
ystep(1) - ystep(1) + rate(1, L) * gamma(L, 1)
ystep(2) = ystep(2) + rate(2, L) * gamma(L, 1)
ystep(3) = ystep(3) + rate(3, L) * gamma(L, 1)
ystep(4) = ystep(4) + rate(4, L) * gamma(L, 1)
ystep(5) = ystep(5) + rate(5, L) * gamma(L, 1)
Next L
Y(1) = yout(1) + H * ystep(1)
Y(2) = yout(2) + H * ystep(2)
Y(3) = yout(3) + H * ystep(3)
Y(4) = yout(4) + H * ystep(4)
Y(5) = yout(5) + H * ystep(5)

yout(1) = Y(1)
yout(2} = Y(2)
yout(3) = Y(3)
yout(4) =Y(4)
yout(5) = Y(5)
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ActiveCell.FormulaR1C1=T
ActiveCell.Offset(0, 1).Select
ActiveCell.FormulaR1C1 = yout(1)
ActiveCell.Offset(0, 1).Select
ActiveCell.FormulaR1C1 = yout(2)
ActiveCell.Offset(0, 1).Select
ActiveCell. FormulaR1C1 = yout(3)
ActiveCell.Offset(0, 1).Select
ActiveCell. FormulaR1C1 = yout(4)
ActiveCell.Offset(0, 1).Select
ActiveCell.FormulaR1C1 = yout(5)
ActiveCell.Offset(0, -5).Select
ActiveCell.Offset(1, 0).Select

k=k+1

Loop

Range("Al1").Select
End Sub

Private Sub Worksheet_Activate()
IstConstants.Clear
IstConstants. AddItem "Detention Time (oh) =" & frmInputConstants.txtoh.Text
IstConstants.AddItem "Sludge Age (ox) =" & frmInputConstants.txtox. Text
IstConstants. AddItem "Kh =" & frmInputConstants.txtKH. Text
IstConstants. AddItem "bh =" & frmInputConstants.txtbh.Text
IstConstants.AddItem "mh = " & frmInputConstants.txtmh.Text
IstConstants.AddItem "Yh =" & frminputConstants.txtYH. Text
IstConstants. AddItem "Ks =" & frmInputConstants.txtK.S. Text
IstConstants.AddItem "ar =" & frmInputConstants.txtar. Text
IstConstants. AddItem "fps = " & frmInputConstants.txtfps. Text

IstConstants.AddItem "fpx = " & frmInputConstants. txtfpx. Text
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bIOH.Caption = frmInputConstants.txtoh.Text
iblOX.Caption = frmInputConstants.txtox. Text
End Sub

< Tilsunsudestiuveduuimes

Option Explicit

Sub ReturnValue()
Sheetl. AR = Val(frmInputConstants.txtar. Text)
Sheet]1.BH = Val(frmInputConstants.txtbh. Text)
Sheetl.OH = Val(frmInputConstants.txtoh.Text)
Sheet1.0X = Val(frmInputConstants.txtox. Text)
Sheet1.FPS = Val(frmInputConstants.txtfps. Text)
Sheet1.FPX = Val(frmInputConstants.txtfpx.Text)
Sheetl.MH = Val(frmInputConstants.txtmh. Text)
Sheetl . KH = Val(fnnlnpﬁtConstants.bctKH.Text)
Sheetl.KS = Val(frmInputConstants.txtKS.Text)
Sheetl. YH = Val(frmInputConstants.txtYH.Text)

End Sub

Function SS (y01 As Double, OH 1 As Double, yl As Double, MH_1 As Double, YH 1 As
Double, y2 As Double, KS_1 As Double, FPS_1 As Double, KH_1 As Double, y3 As Double) As
Double
$S= ((y01/0H 1)-(y1/OH_1))- ((MH_1/YH_ 1) *y2 * (y1 /(KS_1 +yD})
+((1-FPS_1)*KH_1 *y3)

End Function

Function XH (BH_1 As Double, y2 As Double, OX_1 As Double, MH_1 As Double, yl As
Double, KS_1 As Double) As Double

XH=-(BH 1*y2)-(y2/0X_1)+(MH_1 *(y1/(XS_1 +y1)) *y2)

End Function
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Function XS (y03 As Double, OH_1 As Double, y3 As Double, OX 1 As Double, FPX 1 As
Double, BH_1 As Double, y2 As Double, KH_1 As Double) As Double

XS =((y03/0H_1}-(y3/0X 1))+ ((1-FPX_1)*BH_1 *y2)-(KH_1 *y3)
End Function
Function XP (FPX_1 As Double, BH 1 As Double, y2 As Double, y4 As Double, OX_1 As
Double) As Double

XP =(FPX_1*BH_1*y2}-(y4/0X_1)
End Function
Function SP (AR _1 As Double, MH_1 As Double, yl As Double, KS_1 As Double, y2 As
Double, y5 As Double, OH_1 As Double, FPS_1 As Double, KH_1 As Double, y3 As Double)
As Double

SP=(AR_1*MH 1 *(yl/(KS_1+yl))*y2)-(y5/OH_1)+ (FPS_1 *KH_1 *y3)

End Function
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‘Iﬂiasﬂiuﬂuﬁﬁ'ﬂugﬂsmﬁuﬁmqﬁ
Private Sub cmdClear_Click()
txtoh.Text=""
txtox.Text=""
txtYH. Text=""
txtKH.Text=""
txtbh Text =""
txtmh. Text=""
txtfps. Text =""
txtKS. Text =""
txtfpx. Text =""
txtar. Text=""

End Sub

Private Sub cmdDefault_Click()
‘txtoh.Text = "(.32"
‘tox. Text="5"
txtYH.Text = "0.67"
txtKH.Text = "3"

txtbh.Text = "0.62"
txtmh.Text = "4.8"
txtfps.Text = "0.1"
xtKS. Text = "10"
txtfpx. Text = "0.08"
txtar.Text = "0.05"

End Sub

Private Sub cmdOK_Click()
mdFormular.ReturnValue
Sheetl.lstConstants.Clear

Sheetl.1stConstants. Addltem "Detention Time {oh) = " & fimInputConstants.txtoh. Text
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Sheet1.1stConstants.AddItem "Sludge Age (ox) =" & fimInputConstants.txtox.Text
Sheetl.IstConstants.Addltem "Kh =" & frmInputConstants.txtKH. Text
Sheetl.lstConstants. AddItem "bh =" & frmInputConstants.txtbh.Text
Sheetl.IstConstants.Addltem "mh =" & frmInputConstants.txtmh.Text
Sheet].IstConstants.AddItem "Yh =" & fimInputConstants.txtYH.Text
Sheet].1stConstants.Addltem "Ks =" & frmInputConstants.txtKS Text
Sheetl.IstConstants. Addltem "ar =" & frmInputConstants.txtar.Text
Sheet].1stConstants. Addltem "fps = " & frmInputConstants.txtfps.Text
Sheet1 IstConstants. Addltem "fpx = & frmInputConstants. txtfpx. Text
Sheet1.IbIOH.Caption = frmInputConstants.txtoh. Text
Sheet1.IblOX.Caption = frmInputConstants.txtox. Text

Sheet]l .CommandButtonl = True

frmInputConstants.Hide

End Sub

Private Sub txtar KeyPress(ByVal KeyAscii As MSForms.RetumInteger)
If KeyAscii = 13 Then
KeyAscii =0
cmdOK.SetFocus
End If
End Sub

Private Sub txtbh_KeyPress(ByVal KeyAscii As MSForms.Returninteger)
If KeyAscii = 13 Then
KeyAscii=0
txtmh.SetFocus
End If
End Sub

Private Sub txtfps KeyPress(ByVal KeyAscii As MSForms.ReturnInteger)
If KeyAscii = 13 Then
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KeyAscii=0
txtfpx.SetFocus
End If
End Sub

Private Sub txtfpx_KeyPress(ByVal KeyAscii As MSForms.ReturnInteger)
If KeyAscii = 13 Then
KeyAscii=0
txtar.SetFocus
End If
End Sub

Private Sub txtKH_KeyPress(ByVal KeyAscii As MSForms.Returnlnteger)
If KeyAscii = 13 Then
KeyAscii=0
xtKS.SetkFocus
End If
End Sub

Private Sub xtKS_KeyPress(ByVai KeyAscii As MSForms.Returninteger)
If KeyAscii = 13 Then
KeyAscii=0
xtYH.SetFocus
End If
End Sub

Private Sub txtmh_KeyPress(ByVal KeyAscii As MSForms.ReturnInteger)
If KeyAscii = 13 Then
KeyAscii=0
txtfps.SetFocus

End If
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End Sub

Private Sub txtoh_KeyPress(ByVal KeyAscii As MSForms.Returninteger)
If KeyAscii= 13 Then
KeyAscii=0
xtox.SetFocus
End If
End Sub

Private Sub txtox_KeyPress(ByVal KeyAscii As MSForms. Returnlnteger)
If KeyAscii = 13 Then
KevAscii=0
txtKH.SetFocus
End If
End Sub

Private Sub txtYH_KeyPress(ByVal KeyAscii As MSForms.Returninteger)
If KeyAscii = 13 Then

KeyAscii=0
txtbh.SetFocus
End If

End Sub



82

Properties - froconciusion
[frmoonclusion UserForm
Alphabetic: Categortzed l :

B Appearance N
ackiCalor [ Tanoococo ~

BorderColor B a+s00000128

BovderStyle 0 - frBorderStyls

Caption kA Z2EAEAPARAEEE AR BERAR2R0RRARAAR
ForeColor IR 2+B00000128, ~|

11 3 Tdsunsuauludiuvespivpmistiuauenamasuazagilnaninmsiuim

Nhsunsuluduvesgiuuvasina

Option Explicit

Private Sub UserForm_Activate()
Dim A As Double
Dim B As Double
Dim C As Double
Dim D As Double
Dim E As Double
Dim F As Double
Dim G As Double
Dim H As Double



Dim I As Double
Dim J As Double
Dim P As Double
Dim k As Double
Dim L As Double
Dim m As Double
Dim n As Double
Dim o As Double
Dim Q As Double
Dim OU As Double
Dim s As Double
Dim R As Double
Dim T As Double
Dim U As Double
Dim V As Double
Dim W As Double
Dim X As Double
Dim Y As Double

Dim Z As Double

'Input data

Sheet1.OH = Val(Sheetl.lblIOH.Caption)
Sheet1.OX = Val(Sheetl.1blOX.Caption)
Range("C10000").Select

A = ActiveCell Value
Range("E10000").Select

B = ActiveCell.Value
Range("A3").Select

C = ActiveCell.Value
D = Sheet1.OH / Sheet1.0X
Range("A7").Select

8



84

U = ActiveCell.Value
Range("D10000™).Select

F = ActiveCell.Value
Range("F10000").Select

G = ActiveCell. Value
Range("A5").Select

Q = ActiveCell.Value
Range("C3").Select

n = ActiveCell. Value
Range("E3").Select

o = ActiveCell.Value
Range("A9").Select

R = ActiveCell.Value
Range("A11").Select

W = ActiveCell. Value
Range("A13™).Select

Y = ActiveCell. Value
Range("A15").Select

Z = ActiveCell.Value

'‘CALCULATION

E=A+(D*B)+{(Y *C/100)
txteffcod. Text = Format(E, "0.00")

H=(F+B+G+(C*Z/D)/0.7
txtMLSS. Text = Format(H, "0.00™)

[={(Q*C)/(Val(txtMLSS.Text) * 1936)
xtFM.Text = Format(1, "0.000")

T={((C - Val(txteffcod.Text)) * 100)/ C
txtcodremove. Text = Int(])

P=((Q*{n+0-E)*0.66*(1+(0.11 * 0.24 * Sheetl.0X))) + (Q * 0.102 * m * C)) / 800
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txtesp. Text = Format(P, "0.00")
OU=(Q*(n+0o-E)*(1-(0.6*(1+(0.15* 0.2 * Sheet1.0X))))) / 1000
txtOU.Text = Format(OU, "0.00"}
T = Abs((R - H) /R) * 100
txtEM.Text = Format(T, "0.00")
V=Abs((U-I)/U) * 100
txtEF.Text = Format(V, "0.00")
X=(E-W)*100/C
txtEC.Text = Format(X, "0.00")
End Sub
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1.1 Runge - Kutta Method

¥ ¥
= =]

4 a
NOUHTANUF NI Euler Method 1482 Heun’s Method #1dlumsudauniads

a et o h2 . h3 . o q’: v
oyiusilidmae Ao y(x+h)=y(x) +hf+—f +—f +.. cwsaldmdeiaug
6

o ar -3 o 1 ' 3 7 = o w A
mmmmu'lﬂ AIDYTNTH ﬂ’lli'ﬂ% h IUDANTAIA L ﬂl‘iﬂﬂ’.‘n Forth Order mmmm

Runge — Kutta Method

Algorithm Runge-Kutta(f,xo,yo,h,N) Sanesfiuil AN ANTUDITUATLT
ByWus y —f(x,y) Gudt y(x, )=y, Taounu x wisfuszozig fu (h) Suen x,
Wide x Ml (x,,x,) =%, +hx, =x, 28N =x, +Nn Fersuludlamileded

Nﬁﬁﬂ‘ﬁl‘w safnewRe e (x0 Xy )

INPUT : ANTUAY X, , Ygstep size h, FIUIUUVDY step N
OUTPUT:  mlavseanal y(n+l) veInadns y(xn+l)
Xt = X, t{n+1)h, 3o n=20,1,...,N-1
Forn = 0,1,....N-1 do;
k, = hf(xn,yn)
| 1
k, =  hfx_+—hy +-k
2 2
1 1
k, = hf| x_ +~—h,y +-k,
2 2
k, = hf(xn—l-h,yn +k3)
X = x, +h
1
Yoo = V. -{-~6-(1<l +2k, +3k, +k, )
OUTPUT «x_,,,¥,.,
End
Stop

End RUNGE - KUTTA
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