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PROGRAM HEAT PIPE_ECONOMIZER;

Uses winCRT;

CONST C =0.235;

g =9.81;
Pa=1.013e5;

VAR Q,dQ,Qrev,Re,Ref,Tci, Teimin, Teimax,stTei, Tco,Tei, Teimin, Teimax,StTei,
Teo,Tsi,Tso,Tv,TdIFf,Ta,X,Y,dX hig,heo,hco,La,Lai,Lamin, Lamini, Lamaxi,
stiai,Lamax,stLa,Lb,Lc,Lci,Lcmin,Lcmini,Lcmaxi,stici,LcMax,sth,Le,Lei,
LeMin,Lemini,Lemaxi,stlei,LeMax,stLe,Sb,Se0,5¢0,0D,0DLID,IDit,0Df,
ODA i, thi,p,Pv,Pp,Ts,dTs, Tpl, Tp2,Nu,Ztotal,Z1,22,73,74,7.5,7.6,2.7,72.8,7.9,
Z10,Z3f,dTh,Tp,F,fi,Vemax,Ve,Vhmax,Vh,m_air,Cpair,Cp,C1,C2,k,m,Pr,
tetf,Fracl,hf ho,psi2,psi3,VisL,denV,denl,mat, Theon,Z3p,Lamda,V Frac2,L,
Leff,Vis_air,Prair kair kliq,Beta,BEtai,Alfa, Sigma,St,sti,SLsli,al,a2,a3,a4,b1,
b2,b3,b4,ul,u2,u3,u4,i1,i2,i3,i4,j1,j2,j3,j4,01,02,03,04,p1,p2,p3,p4,q1,92,93,
q4,q5,51,82,83,54,Tr, Te,DenC,Pc,dQ1,Qboil, MaxHF,Qsonic,Qcount,Bo,Kp,
f1,12,13,Theonl,matf,Tcl,Toa,Cmin,Cminl, Cmin2,Den_air,Den_airl ,Cp_air,
Cp_airl,Area,Teor,Te,Tcon,Qtran,Qexp,Quse,Qmax,Effn Nohp,Nohpr,
LMTD,Ids,Tb,LELEl R2C,LC1 AP XA, Eff1 Eff, EffF,uf nfi, VL, Vilmin, VHl
max,stVﬂ,Vwa,Vwamin,Vwamax,stia,Vol,Dm,Prr,dEf,dEb,Cpﬂue,EbyC,
EbyCi,EbyCmax,Cost,Effni,Qrevm,Qtranm,dQmax,T2,T1,dQ2,dQ3,dQ4,
Lem,Lcm,Stm,SIm,ODfm, Teom,Tcom,Effm,C11,C12,C13,C14,ml,m2,m3,
m4,TzNohpm,ke,0Dc,ID¢, Tk,nfmin,nfmini,nfmaxi,stafi,nfmax staf, Effeni,
Effen, Teoi,hof,hofinin,hofmini,hofmaxi,sthofi,hofmax,sthof, Vili, Vwai, Teii,
Teii, RHOh,Cph,Uh,Kh,Ulfh,Prrh,et, RHOhh,Cphh,Uhh,vhh Khh, Ulthh,Prrhh,
Kee,Nue,Nuc,Vmaxe,Vmaxc,Dme,Dmc,EffFe,EffF ¢ Kt Kf Ke,Denl,Voll,Cp
1,Den2,Vol2,Cp2,Teol Ree,Rec,vé:real;

Typ,typi,kind kindi,Nri,Nr,Np,Npi,Arr,Arri, 1,nfl,ccee, Wkfluid, Wkfluide, Wkf
luidh,R,unnin,nnnini,mmaxi,smri,nﬁnax,stnr,nrr,npmin,npmini,npmaxi,stnpi,
npmax,stnp,Odmin,odmini,odmaxi,odmax,n,odid:INTEGER; -

Ch,Cht :Char;
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outfile:text;
FUNCTION Power(x,n : Real) : Real;

BEGIN

Power := Exp(In(x)*n);
END;
PROCEDURE FineZ2Z8 (ODf,0D,ID,Le,Le,nf tf, et Kt Kf,Ke: Real;VAR Z2,Z8:real);
VAR Zt,Ztf,Z1f,Lt,Zte :real;
PROCEDURE ZTube(OD,ID,Kt,Lt:real; VAR Zt:real);
BEGIN
Zt:=In(OD/ID)/(2*pi*Kt*Lt);
END;
PROCEDURE ZTubeE(OD,ID,et,Kt,Ke,Lt:real; VAR Zie:real);
BEGIN
Zte:=(In(OD/D)/(2*pi*Kt*L1))HIn((OD+et)/OD)Y/(2*pi*Ke*L1));
END;
PROCEDURE ZTubeFin(OD£,0D,ID,Kt,Kf,Lt,tf,nf:rea; VAR Z1f,Ztf:real);
VAR Zfireal;
BEGIN _
ZTube(OD,ID,Kt,Lt-(Lt*tf*nf*100/2.54),Z1);
Zf := In(ODf/OD)/2*pi*K PtP*Lt*nf*100/2.54)+n(OD/ID)/
(2*pi*Kt *PLt*nf*100/2.54),
Zth =Zt+Zf
END;
PROCEDURE ZTubeFinE(ODfet,Ke,tf,Lt,nfreal; VAR Ztfe:real);
VAR Zlfe,Zfe:real;

BEGIN
ZTubeE(OD,ID, et Kt,Ke, Lt-{(Lt*(tf-+2*et)*nf*100/2.54),Zte);
ZTubeFin(ODLID,ID Kt Kf (Lt*tf*nf*100/2.54),tf,nf, Z1£,Zt1);
Zfe =In((ODf+et)/ODH/(2*pi*Ke*(L*(tf+2*et)*nf*100/2.54))+

In((ODf+et)/OD)(2*pi*Ke*(Lt*2*et*nf*100/2.54));
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Ztfe:=Zt+Zfe+Ztf ;
END;
BEGIN
IF typ = 1 THEN
BEGIN
Ztube(OD,ID,Kt,Le,Z2);
Ztube(OD,ID,Kt,L¢c,Z8);
END;
IF typ =2 THEN
BEGIN
Ztube(OD,ID,Kt,Le,Z2);
Zmbefin(ODf,0D,ID,Kt,Kf,Lc,tf,nf,Z1f,Z8);
END; '
IF typ =3 THEN
BEGIN
Ztubefin(ODf,0D,ID,KtKf Le,tf,nf,Z1£,Z2);
Ztube(OD,ID,Kt,Lc,Z8);
END;
IF typ =4 THEN
BEGIN
Ztubefin(ODf,0D,ID,Kt,Kf Le,tf,nf,Z1£,Z2);
Ztubefin(ODf,0D,ID,Kt,Kf, L, tf;nf, Z1f,Z8);
END; |
IF typ = 5 THEN
BEGIN
ZTubeE(OD,ID,et, Kt Ke,Le,Z2);
ZTubeE(OD,IDet, Kt Ke,Lc,Z8);
END;
IF typ = 6 THEN
BEGIN
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ZTubeE(OD,ID et Kt Ke,Le,Z2);
ZTubeFinE(ODf et Ke,tf,Lc,nf,Z8);
END;
IF typ = 7 THEN
BEGIN
ZTubeFinE(ODfet,Ke,tf,Le,nf,Z2);
ZTubeE(OD,ID,et,Kt,Ke,Lc,Z8);
END;
IF typ = 8 THEN
BEGIN
ZTubeFinE(ODfet,Ke,tf Le,nf,Z2);
ZTubeFinE(ODf et,Ke,tf,Lc,nf,Z8);
END;
END;
PROCEDURE AirProperty(T:REAL; VAR RHO,Cp,U,V,K,Ulf,Prr:REAL);
TYPE
AR=ARRAY[1..32] OF ARRAY[1..8]OF REAL;
VAR A:AR;n:integer;nn nnn;real;
BEGIN
BEGIN
Al1,1]:=100; A[1,2]:=3.5562; A[1,3]:=1.032; A[1,4]:=71.1;
All1,5]:=2.00; A[1,6]:=9.34; Al[1,7]:=2.54; A[1,8]:=0.786;
Al2,1]:=150; A[2,2]:=2.3364; A[2,3}:=1.012; A[2,4]:=103.4;
Af2,5]:=4.426; A[2,6]:=13.8; A[2,7]:=5.84; A[2,8]:=0.758;
A[3,11:=200; Al3,2]:=1.7458; A[3,3]:=_1.007; Al3,4]:=132.5;
Al3,5]:=7.590; A[3,6]:=18.1; AI[3,7]:=10.3; A[3,8]:=0.737; .
Al4,1]:=250; A[4,2]:=1.3947; A[4,3]1:=1.006; A[4,4]:=159.6;
Al4,5]:=11.44; Al4,6]:=22.3; Al4,7]:=15.9; A[4,8]:=0.720;
Al5,11:=300; A[5,2]:=1.1614; A[5,3]:=1.007; A[5,4]:=184.6;
A[S,S]:?IS.SQ; A[S,6]:=26.3; A[5,71:=22.5; A[5,81:=0.707;
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Al6,1]:=350; A[6,2]:=0.9950; A[6,3]:=1.009; A[6,4]:=208.2;
Al6,5]:=20.92; A[6,6]:=30; A[6,7]:=29.9; Al6,8]:=0.7;
Al7,11:=400; Al7,21:=0.8711; A[7,3]:=1.014; A[7,4]=230.1;
Al7,5]:=26.41; Al7,6]:=33.8; A[7,71:=38.3; A[7,8]:=0.69;
Al8,1]:=450; A[8,2]:=0.774; A[8,3]:=1.021; A[8,4]:=250.7;
Al8,51:=32.39; A[8,6):=37.3; Al8,71:=47.2; A[8,8]:=0.686;
Al9,1]:=500; A[9,2]:=0.6964; A[9,3]:=1.03; A[9,4]:=270.1;

- A[9,51:=38.79; A[9,6]:=40.7, Al9,7):=56.7; A[9,8]:=0.684;
A[10,1]:=550; A[10,2]:=0.6329; A[10,3]:=1.04; A[10,4]:=288.4;
A[10,5]:=45.57; A[10,6]:=43.9; A[10,7]:=66.7; A[10,8]:=0.683;‘
A[1L,11:=600; A[11,2]:=0.5804; A[11,3]:=1.051; A[11,4]:=305.8;
All11,5]:=52.69; A[11,6]:=46.9; A[11,7]:=76.9; All11,8]:=0.685;
Al12,1]:=650; A[12,2]:=0.5356; A[12,3]:=1.063; Al12,4]=322.5;
A[12,51:=60.21; A[12,6]:=49.7; A[12,7]:=87.3; A[12,8]:=0.690;
A[13,1]:=700; A[13,2]:=0.4975; A[13,3):=1.075; Al13,4]:=338.8;
Al13,5):=68.1; A[13,6]:=52.4; Al13,7]:=98; A[13,8]:=0.695;
Al14,1]:=750; A[14,2]:=0.4643; A[14,3]:=1.087; A[14,4]:=354.6:
Al14,5]:=76.37; Al14,6]:=54.9; A[14,71:=109; A[14,8]:=0.702;
A[15,1]:=800; A[15,2]:=0.4354; A[15,3):=1.099; A[15,4]:=369.8;
A[IS,S]:=84.93;A[15,6]:=57.3; All15,7]:=120; A[15,8):=0.709;
Al16,1]:=850; A[16,2]:=0.4097; A[16,3]:=1.11; Al16,4]:=384.3;
Al16,5]:=93.8; ‘Al16,6]:=59.6; All16,7]:=131; A[16,8]:=0.716;
Al17,1]:=900; A[17,2]:=0.3868; A[17,3]:=1.121; Al17,4]:=398.1;
Al17,51=102.9; A[17,6]:=62; A[17,7]:=143; A[17,8]:=0.720,
Al18,1]:=950; A[18,2]:=0.3666; A[18,3]:=1.131; Al18,4]:=411.3;
Al18,5]:=112.2; A[18,6]:=64.3; A[18,7]:=155; Al18,8]:=0.723;
Al19,1]:=1000; A[19,2]:=0.3482; A[19,3]:=1.141; A[19;4]:=424.4;
Al19,5]1:=121.9; A[19,6]:=66.7; Al19,7]:=168; A[19,8]:=0.726;
Al20,1]:=1100; A[20,2]:=0.3166; A[20,3]:=1.159; Al[20,4]:=449;
A[20,5]:=141.8; A[20,6]:=71.5; A[20,7]:=195; A[20,8]:=0.728;
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A[21,1]:=1200; A[21,2]:=0.2902; A{21,3]:=1.175; Af21,4]:=473;
Al21,5]:=162.9; A[21,6]:=76.3; A[21,7]:=224; Al21,8):=0.728;
Al22,1]:=1300; A[22,2]:=0.2679; A[22,3]:=1.189; Al22,4]:=496;
A[22,5]:=185.1; A[22,6]:=82; A[22,7]:=238; A[22,8]:=0.719;
A[23,1]:=1400; A[23,2]:=0.2488; A[23,3):=1.207; Al23,4]:=530;
Al23,5]:=213; A[23,6]:=91; A[23,7]:=303: A[23,8]:=0.703;
Al24,1]:=1500; A[24,2}:=0.2322; A[24,31:=1.230; Al24,4]:=557,
Al24,5]:=240; A[24,6]:=100; A[24,7]:=350: Al24,8]:=0.685;
A[25,11:=1600; A[25,2]:=0.2177; A[25,3]:=1.248; A[254]:=584;
A[25,5):=106; A[25,6):=390; A[25,7]:=390:; Af25,3]:=0.688;
A[26,11:=1700; A[26,2]:=0.2049; A[26,3]:=1.267; A[264] =611;
Al26,5]:=298; A[26,6]:=113; A[26,7]:=435; A[26,8]:=0.685;
A[27,1}:=1800; A[27,2]:=0.1935; A[27,3]:=1.286:; Al27,4]:=637;
Al27,5]:=329; A[27,6]:=120; A[27,7]:=482; A[27,8]:=0.683;
Al28,11:=1900; A[28,2]:=0.1833; A[28,3]:=1.307; Al28,4]:=663;
Al28,5]:=362; A[28,6]:=128; A[28,7]:=534; A[28,8]:=0.677;
Al29,1]:=2000; A[29,2]:=0.1741; A[29,3]:=1.337; A[29,4]:=689;
A[29,51:=396; Al29,6]:=137; Af29,7):=589; A[29,8]:=0.672;
A[30,1]1:=2100; A[30,2]:=0.1658; A[30,3):=1.372; A[30,4):=715;
A[30,5]:=431; A[30,6]:=147; A[30,71:=646; A[30,8]:=0.667;
Al31,1]:=2200; A[31,2]:=0.1582; A[31,3]:=1 417, A[31,4]:=740;
Al31,5]:=468; A[31,6]:=160; Al31,71:=714; A[31,8]:=0.655;
END,
T:=T+273.15;
nn=T/50;
nnn:=((T-1000)/100)+20;
BEGIN
IF T <= 1000 THEN n:= trunc(nn)

ELSE

BEGIN



END;

a9

BEGIN
RHO:=(((Ali,2]-Ali-1,2D)*(T-Ali- 1, 1)) A, 11-Ali-1,11))+A[i-1,2];
Cp =((((A[1,3]-AL-1,3DH(T-Al- 1L, 1D)/CA [L1-AT- 1, 11)+Afi-1,3])* 1 e3;
U =(((ALL4)-AL-1LADX(T-ALi- 1L, 1A LLT-ALFL1))+A[i1,4])*1e-7;
v =((((ALLS]-ALF1,5)X(T-AlRL LDAAL 1-AL-1,1)+Afi-1,5])* 1e-6;
K =(((ALL6]-A[i-1,6))*(T-Ali-1, LDV(ALL1T-ALi-1, I)+A[i-1,6])* 1e-3;
ULE=((((Ali, 7]-AL-L,7D4(T-Ali-1, IDWCAL, 11-ALi-1,1D)+A[i-1,7)*1e-6;
Prr~(((ALL,8]-Ali-1,8D*(T-Ali- 1, IDM(A[4,11-Afi-1, 11))+Afi- 1,8];

END;

PROCEDURE Waterproperty(Tv:reaVAR Pv,DenL,DenV,L,Cp,VisL,

Sigma,lamda,Psi2,Psi3,Prr:real);

BEGIN

BEGIN

al :=-7.78747; a2:= 1.50255; a3 :=-2.81152; a4:= -1.22268;

bl := 2.24670; b2 :=-2.09405; b3 :
ul :=-1.38200; u2:=-6.06253; u3:

2.73700; b4 :=-1.74750;

5.91090; u4 :=-6,68477,

il := 1.7035¢5; i2 == 1.12332¢7; i3 := -1.47041e7; i4 == 6.35750e6;
jl1:=-1.4995¢4; j2 = 8.8e-2; j3:= -6.82¢-1; j4 :=-7.05e-1;
ol :=-1.01083el; 02 := 1.39621; 03 := 4.8431e-1; 04 :=. 7.1019e-1;
pl =-1.0373el; p2 :==-8.6737¢-1; p3 :=-2.9699%-1; p4 == 9.051e-2;
ql :=-1.63975; q2:= 1.11421el; g3 := -2.00805¢1; q4 := 1.67447¢1;
sl := 2.358e-1; 82 :=-6.25¢-1; §3:= 1.256; q5:= -5.78763;
Pe = 22.093¢6; Tc:= 647.25; DenC:=3155; s4:= 0;
END;

Tr =(Tv+273.15)Tc);
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Pv = Exp(ln(Pc)((1/Try*(al*(1-Tr)+a2*Power((1-Tr),(3/2))
+a3*Power((1-Tr),3)+a4*Power((1-T1),6))));

Denl. = DenC*Exp(b1*Power((1-Tr),(1/3))
+b2*Power((1-Tr),(2/3))+b3*(1-Tr)+b4*Power((1 -Tr),(4/3)));

DenV = DenC*Exp(ul *Power((1/Tx)-1,(1/3)H-u2*Power((1/Tx)-1,(2/3))
+u3*((1/Tr)-1Hud*Power((1/Tr)-1,(4/3)));

L = il*Power((1-Tr),(1/3))+i2*Power((1-Tr),(2/3))
+i3*(1-Tr)+i4*Power((1-Tr),(4/3));

Cp = j1*(1+j2*Power((1-Tr),(-2/3))+j3*Power((1-T1),(-1/3))
+j4*Power((1-Tr),(1/3)));

VisL = Exp(o1+o2*Power((1/T1)-1,(1/3))+03 *Power((1/Tr)-1 NEC2))!

+o4*Power((1/Tr)-1,(7/3)));
Sigma = s1*Power((1-Tr),s3)*(1+s2*(1-Tr));
Lamda = qlH{q2*Tr)}Hg3*Power(Tr,2))+(g4*Power(Tr,3)}Hq5*Power(Tr,4))

E

Psi2 := Power((L*Power(Lamda,3)*Power(DenL,2)/V isL),(1/4));
Prr =Cp*VisL/Lamda;
END;

PROCEDURE Working_Fluids(Tv:real; VAR Pv,DenL,DenV, L,Cp,VisL,
Sigma,lamda,Psi2,Psi3,Pir:real);
BEGIN
CASE KIND OF
1:BEGIN
al :=-7.53950; a2:= 1.41391; a3 :=-2.82444; a4 :=-2.35154;
bl := 1.54197; b2:

ul =-332412; w2:

]

6.2638e-1; b3 :=-2.10512; b4 := 1.33993;

I

-1.56371; u3 = 3.08367; u4:=-6.26958;

il := 6.47071e5;i2 = 8.2478e4; i3 .= 1.4827e4; i4 := -6.851e3;
j1:=-1.7005¢4; j2 = 1.36e-1; j3:=-7.33¢-1; j4:= -5.22e-1;

ol :=-9.83603; o2:= 1.27550; 03 := 9.4798e-1;04 := 4.46e-3;

pl :=-1.06462el; p2 :=-1.14058; p3 :=-1.72007¢-1;p4 := 4.8399¢-2;

ql = 7.0244e-2;q2 = 2.2; 3 :=-5.6; q4 .= 6.6;
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sl == 6.4483e-2;52 = (Q; 53 := 1.1635; s4:= O
Pc:= 4.705e6; Tc:

508.10; DenC :=278;
END;
2:BEGIN

al :==-7.22986; a2:= 1.28909; a3 :=-2.45958; a4 :=-1.37809;

bl = 1.95729; b2:=-1.62786; b3 := 1.98719; b4 :=-9.9541¢-1;

ul :=-1.27692; u2:=-559572; u3:

5.24646; u4 :=-6.06360:;
il = 9.46938e5;i2:= 2.35139e6; i3 == -1.68977e6; i4 == 2.07175¢5;
jl = l'.92251<34;j2 = 1.155e-1; j3 :=-4.73e-1; j4:=-4.6le-1;

ol :=-1.04378¢e1; 02 := 1.87484; 03 = 8.2174e-1; 04 = 2.83262-1;
pl :=-1.07908el; p2 :=-8.1566¢-1; p3 := -4.5000e-1; p4 := 1.59615e-1;

ql == 1.31337e-1;q2 :

If

3.450; q3:=-5.12; qg4:= 9.68;
sl = 9.593e-2; 52 := 0 83 := 1.1624; s4:= 0;
Pc:

11.333e6; Tc:= 405.4; DenC := 235;
END;

3:BEGIN

al :=-8.12693; a2:

Il

1.70017; a3:=-4.81471; a4 :=-26 1427;
bl := 2.76853; b2:=-5.08798; b3 := 6.81475; b4 :=-3.18776:;
ul =-5.65438; u2:

1.09708e1; u3 := -1.5548¢l; u4 == 1.45414;

il = 3.83989e5; 12 := 2.21890e5; i3 := -3.34590e5:; i4 := 1.87394e5;

jl1 = 1.5321e4; j2 = 6.7e-2; j3:= 3.92e-1; j4:=-6.20e-1

3

ol :=-1.04705¢1; 02 := 2.60094; 03 := 4.8223¢-1; 04 := 3.1866e-1

.
>

pl :=-1.09084¢l; p2 == -6.09692¢-1;p3 := -4.59603¢-1;p4 = 1.36688e-1;

ql = 7.6083¢-2; 2 := 3.50¢-1; g3 :=-5.05¢-1; q4:= 1.480;
sl == 7.4875¢-2;s2 = 0; s3:=1293; s4:=(;

Pc = 3.225¢6; Tc:= 770; DenC :=318;

END;

4:BEGIN

al :=-7.56005; a2:= 1.44629; a3 := ;3.15907; a4 ;=-2.76893;

bl == 1.90853; b2 :=-9.4306¢-1;b3 == 3.6555e-1; b4 = 4.168e-2;
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ul == 6.75227; u2:=-2.92431el;u3 ;= 2.91023e1;u4‘:= -1.46316¢1;
il == 5.04192e5;i2 == -1.05814e6; i3 .= 2.09985¢6; i4 := -1.16691e6;
J1:=-1.8970e4; j2:= 1.038¢-1; j3 :=-6.82e-1; j4:=-4.71e-1;

0l =-9.61368; o2:= 1.70927; 03 := 5.9186e-1; 04 = 1.3840¢-1;
pl =-1.07304el; p2 ;= -8.04782¢-1;p3 := -2.95985¢-1;p4 := 8.6748¢-2;

ql .= 4.8087¢-2; q2 := 1.728; q3:=-3.816; q4:= 4.778;
sl := 1.02537e-1;52 :=-3.13e-1; s3:= 1.475; sd4:=0;

Pc:

4.350e6; Tc = 690; DenC :=407;
END;
5:BEGIN

5.8803¢-1; a3 = -2.68463; a4 :=-7.940e-2;

fl

al :=-8.48160; a2 :
bl == 1.67947; b2:

0.1985e-1; b3 :=-3.14769; b4 := 1.94256;

ul :=-2.94474; u2 :=-2.1800e-1; u3 == -2.56475; ud :=-3.82626;

il = 1.59735e6; i2 .= -1.82128e6; i3 := 5.28893¢6; i4 := -3.87480¢6;
J1:=-4.7883¢4; j2:= 1.35¢-2; j3:=-6.93e-1; j4:=-4.91¢-1;

ol :=-1.1465%¢1; 02 := 4.07687; 03 := 2.1788e-1; 04 = 3.2409e-1;
pl :=-1.06045¢e1; p2 :=-8.74383e-1;p3 := -2.80468¢-1;p4 := 6.1553¢-2;

gl
sl:= 7.6184e-2; 52 :=-6.003e-1; s3:= 1.08; s4:=0;

1.0676e-1;q2 := 3.00; g3:=-6.50; q4:= 5.40;

Pc:= 8.078e6; Tc:= 512.64, DenC :=272;
END;
6:BEGIN

al :=-7.28135; a2:

1.37090; a3 :=-2.79369; a4 :=-2.97865;

bi = 1.62760; b2:= 1.680e-2; b3 :=-1.00363; b4:= 7.2222¢-1;

-4.90117; u3 = 5.55375; w4 =-6.79782;

ul :=-1.60099; u2:
il == 1,16646¢6; i2 :

-3.20299¢6; i3 := 4.96029¢6; i4 = -2.45921¢6;

J1:=-2.1813e3; j2:= 2.34e-1; j3 :=-1.5920; j4:=-1.840e-1;

ol :==-9.80333; 02:= 1.21142; 03:= 1.17678; o4 =-5.709e-2;
pl :=-1.06238el; p2 ;= -1.18387; p3 :=-1.23772e-1;p4 := 2.8483¢-2;
ql == 5.0070e-2; g2 == 3.517; q3:=-9.235; a4:= 9.254;
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sl = 6.8887e-1;s2 = (; s3:= 1289, s4:= 1,
Pc:= 4.106e6;, Tc:

591.80; DenC :=29].4;

END;

END;

Tr =(Tv+273.15)/Tc);

Pv = Exp(ln(Pc)H(1/Tr)*(al *(1-Tr)+a2*Power((1-Tr),(3/2))

+a3*Power((1-Tr),3)+a4*Power((1-Tr),6))));
Denl = DenC*Exp(bl*Power((1-Tr),(1/3))
+b2*Power((1-Tr),(2/3))+b3*(1-Tr)+b4*Power((1-Tr),(4/3));
DenV :=DenC*Exp(ul *Power((1/Tr)-1,(1/3))+u2*Power((1/Tr)-1,(2/3))
+u3*((L/Tr)-1)+ud*Power((1/Tr)-1,(4/3)));

L = 11*Power((1-Tr),(1/3)+i2*Power((1-Tr),(2/3))
+i3%( 1-Tr)+i4*Power((1-Tr),(4/3 »;
Cp = j1¥(1+j2*Power((1-Tr),(-2/3)+j3*Power((1-Tr),(-1/3))

+id*Power((1-Tr),(1/3)));

VisL = Exp(ol+o2*Power((1/To-1,(1/3))+03 *Power((1/To)-1,(4/3))
+o4*Power((1/Tr)-1,(7/3)));

Sigma = sl1*Power((1-Tr),s3)*(1+s2%(1-Tr));

Lamda = ql*(1+q2*Power((1-Tr),(1/3))
+q3*Power((1-Tr),(2/3))+qd*(1-Tr));

Psi2 = Power((L*Power(Lamda,3)*Power(DenL,2)/VisL),(1/4));
Prr =Cp*VisL/Lamda;
END;

PROCEDURE SelecWorkingFluids(Tv:real; VAR Pv,DenL,DenV,L,Cp,VisL,
Sigma,lamda,Psi2,Psi3 Prr:real);
PROCEDURE Fluids;
BEGIN
BEGIN
Write(' WORKING FLUIDS Y;
Writeln;
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Write(" 1=Acetone temp. range -95.0 <=T (C) <= 180 };Writeln;
Write(" 2=Ammonia temp. range -77.7 <=T (C) <= 90 ");Writeln;
Write(" 3 =Diphenyl temp. range 12.0 <=T (C) <= 400 ");Writeln;
Write(" 4 = O-Dichlorobenzene temp. range -17.0 <= T (C) <= 340
");Writeln;

Write(' 5 =Methanol temp. range -97.56 <= T (C) <= 180 ");Writeln;
Write(' 6 =Toluenc temp. range -94.97 <=T (C) <= 260 ");Writeln;
Write(' 7=Water temp. range 0.01 <=T (C) <= 360 ");Writeln;
Write(" Select working Fluids No.");
Readin(kind);
END;

END;

BEGIN
BEGIN

IF kind = 1 THEN

WORKING FLUIDS(Tv,Pv,DenlL,DenV,L,Cp,VisL,

ELSE
IF kind

ELSE

Sigma;lamda,Psi2,Psi3,Pmr)

=2 THEN
WORKING_FLUIDS(Tv,Pv,DenL,DenV,L.Cp,VisL,

Sigma,lamda,Psi2, Psi3,Pir)

IF kind =3 THEN

ELSE

WORKING_FLUIDS(Tv,Pv,DenL.,DenV,L,Cp,VisL,

Sigma,lamda,Psi2,Psi3,Prr)

IF kind =4 THEN

ELSE

WORKING_FLUIDS(Tv,Pv,Denl,DenV,L,Cp,VisL,

Sigma,lamda,Psi2,Psi3,Prr)
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IF kind = 5 THEN
WORKING_FLUIDS(Tv,Pv,Denl_,DenV,L,Cp,VisL,
Sigma,lamda,Psi2, Psi3, Prr)
ELSE
IF kind = 6 THEN
WORKING_FLUIDS(TV,Pv,DenL,DenV,L,Cp,VisL,

~ Sigma,lamda Psi2,Psi3,Pir)

ELSE
IF kind = 7 THEN
Watexproperty(Tv,Pv,DeﬁL,DenV,L,Cp,VisL,
Sigma,lamda,Psi2,Psi3, Prr)
ELSE
BEGIN
Writeln;
Writeln;
Writeln("****** enter new working fluids***##*1),
Fluids;
SelecWorkingFluids(Tv,Pv,DenL,DenV,L,Cp,VisL,
Sigma,lamda,Psi2,Psi3,Pm);
END; |
END;

END;
PROCEDURE Flowrate(Vole,Volc, St,Le,Lc,Np,OD,0ODf nf tf,¢t: Real;
VAR VmaxE,VmaxC,Dme,Dmc:real);
VAR Dm,Af Ab,PAL Atube, Afin,Amin,Area :real;
PROCEDURE Flow(Vol, St,Lb,Np,0D,0D{,nf tf: Real;
VAR Vmax,Dm:real);
BEGIN
Area = St*(Lb+0.02)*(Np+2);
Atube := OD*Np*Lb;
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-Afin = tP*(ODf-OD)*Np*(Lb-0.04)*nf*100/2.54;
Amin := Areca-Atube-Afin;
Vmax :=Vol/(Amin*3600);
Af = pi*(Power(ODf,2)-Power(OD,2))*2*Lb*nf*100/(2.54*4);
Ab = pi*OD*Lb*(1-(tf*nf*100/2.54));
PAl  :=((ODf-OD)*2*Lb*nf*100/2.54)HLb-Lb*nf*tf*100/2.54)*2;
Dm =2*(Af+Ab)/(pi*PAl);
END;
BEGIN
IF typ = 1 THEN
BEGIN
Flow(VolE, St,Le,Np,0D,0D,nf,tf, VmaxE,Dme);
Flow(VolC, St,L¢,Np,OD,0D,nftf,VmaxC,Dmc);
END;
IF typ=2 THEN
BEGIN
Flow(VolE, St,Le,Np,OD,0D,nf,tf, VmaxE,Dme);
Flow(VolC, St,L¢,Np,0D,0Df nf tf, VmaxC,Dmc);
END;
IF typ =3 THEN
BEGIN
Flow(VolE, St,Le,Np,0D,0Df,nf,tf,VmaxE,Dme);
Flow(VolC, St,Le,Np,0D,0D,nf tf, VmaxC,Dmc);
END;
IF typ = 4 THEN
BEGIN
Flow(VolE, St,Le,Np,0D,0D{nf,tf, VmaxE Dme);
Flow(VolIC, St,L¢c,Np,0D,ODLnf tf, VmaxC,Dmc);
END;
IF typ = 5 THEN
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BEGIN
Flow(VolE, St,Le,Np,OD+et,OD+et,uf,tf+et, VmaxE,Dme);
Flow(VolC, St,.L¢,Np,0OD+et,0D+et,nf tfF-+et,VmaxC,Dmc);
END;,
IF typ =6 THEN
BEGIN
Flow(VolE, St,Le,Np,OD+et,0D+et nf,tf-+et, VmaxE,Dme);
Flow(VolC, St Lc,Np,0D+tet,ODftet,nf,tft+et, VmaxC,Dmc);
END;
IF typ=7 THEN
BEGIN
Flow(VolE, St,Le,Np,OD+et,ODft+et,nf,tf+et, VmaxE,Dme);
Flow(VolC, St Lc,Np,0D+et,O0D+et,nf, tf+et, VmaxC,Dmc);
END;
IF typ = § THEN
BEGIN
Flow(VolE, St,Le,Np,OD+et,ODf+et,nf tf+et,VmaxE,Dme);
Flow(VolC, St,Lc,N ,0D+et,ODf+et,nf,tf+ét,VmaxC,Dmc);
END;
END;
PROCEDURE hout(Dme,Dmc,Dene,Denc, Vmaxe,Vmaxc,Vise, Visc,
St,SLOD,Kee,Kc : Real; VAR Nue,Nuc,heo,hco:real);
BEGIN
Ree :=(Dene*Vmaxe*Dme)/Vise;
Rec = (Denc*Vmaxc*Dmc)/Visc; .

Fracl = St/OD;

Frac2 = SI/OD;
IF Arr=1 THEN
BEGIN

IF Nr=1 THEN C2 = 0.64;
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IF Nr=2 THEN C2 := 0.80;
IF Nr=3 THEN C2 = 0.87;
IF Nr =4 THEN C2 := 0.90;
IF Nr=5 THEN C2 = 0.92;
IF Nr=6 THEN C2 = 0.94;
IF Nr= 7 THEN C2 := 0.96;
IF Nr =8 THEN C2 :=0.98;
IF Nr=9 THEN C2 :=0.99;
IFNt>=10THENC2:=1;
END;
IF Fracl =1.25 THEN
BEGIN
1F Frac2 = 1.25 THEN C1 := (.348;, m ;= 0.592;
IF Frac2 = 1.5 THEN C1 := 0.367; m := 0.586;
IF Frac2=2 THEN C1 := 0.418; m := 0.570;
IF Prac2=3 THEN CI :=0.290; m := 0.601;
END;
IF Fracl = 1.5 THEN
BEGIN
IF Frac2 = 1.25 THEN C1 := 0.275; m = 0.608;
IF Frac2 = 1.5 THEN C1 :=0.250; m := 0.620;
IF Frac2=2 THEN C1 = 0.299; m := 0.602;
{F Frac2=3 THEN C1 :=0.357; m := 0.584;
END;
IF Fracl =2 THEN
BEGIN
IF Frac2 = 1.25 THEN C1 :=0.100; m := 0.704;
IF Frac2 = 1.5 THEN C1 = 0.101; m := 0.702;
IF Frac2=2 THEN Cl1 :=0.229; m := 0.632;
IF Frac2=3 THEN CI :=0.374; m = 0.581;
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END;
IF Fracl =3 THEN
BEGIN
IF Frac2 = 1.25 THEN C1 = 0.0633; m := 0.752;
IF Frac2 = 1.5 THEN C1 = 0.0678; m := (.744;
IF Frac2=2 THEN Ci :=0.198; m := 0.648;
IF Frac2=3 THEN C1 :=0.286; m := 0.608;
END;
IF Arr =2 THEN
BEGIN
IF Nr=1 THEN C2 := 0.68;
IF Nr=2 THEN C2 :=0.75;
IF Nr=3 THEN C2 :=0.83;
IF Nr=4 THEN C2 := 0.89;
IF Nr=5 THEN C2 :=0.92;
IF Nr=6 THEN C2 :=10.95;
IF Nr=7 THEN C2 :=0.97,
IF Nr= 8 THEN C2 := 0.98;
IF Nr=9 THEN C2 = (.99,
IFNr>=10THENC2:=1;
END;
IF Frac2 < 1.25 THEN
Cl11 = 0.518+(0.067*%(1.25-Frac2)/0.25),
ml :=0.556-(0.012*%(1.25-Frac2)/0.25);
IF Frac2 < 1.50 THEN
C11 :=0.518-(0.067*(Frac2-1.25)/0.25);
ml = 0.556+(0.012*(Frac2-1.25)/0.25);
IF Frac2 < 2.00 THEN
Cl1 := 0.451-(0.047*(Frac2-1.5)/0.5);
ml = 0.568+0.004*(Frac2-1.5)/0.5);
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IF Frac2 <3.00 THEN
C11 := 0.404-(0.094*(Frac2-2));
ml :=0.572+0.02%(Frac2-2));
IF Frac2 > 3.00 THEN
Cl11 = 0.310-(0.094*(Frac2-3));
ml = 0.592+0.02*%(Frac2-3)};
TF Frac2<1 THEN
C12 = 0.497-(0.008*(1-Frac2)/0.25);
m2 :=0.558+(0.004*(1-Frac2)/0.25);
IF Frac2 < 1.25 THEN
C12 = 0.497+(0.008*(Frac2-1)/0.25);
m2 = 0.558-(0.004*(Frac2-1)/0.25);
IF Frac2 < 1.50 THEN
C12 = 0.505-(0.045*(Frac2-1.25)/0.25);
m2 = 0.554+(0.008*(Frac2-1.25)/0.25);
IF Frac2 < 2.00 THEN
C12 = 0.460-(0.044%(Frac2-1.5)/0.5};
m2 :=0,562+(0.006%(Frac2-1.5)/0.5);
IF Frac2 < 3.00 THEN
C12 := 0.416-(0.060*(Frac2-2));
m2 = 0.568+(0.012*(Frac2-2));
IF Frac2 > 3.00 THEN
C12 := 0.356-(0.060*(Frac2-3));
m2 :=0.580+0.012*(Frac2-3));
IF Frac2 < 0.9 THEN
C13 := 0.446-(0.034*(0.9-Frac2)/0.225);
m3 = 0.571+(0.006*(0.9-Frac2)/0.225);
IF Frac2 < 1.125 THEN
C13 = 0.446+(0.034*(Frac2-0.9)/0.225);
m3 :=0.571-(0.006*(Frac2-0.9)/0,225);
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IF Frac2 <1.25 THEN
C13 = 0.478+0.041*(Frac2-1.125)/0.125);
m3 = 0.565-(0.009*(Frac2-1.125)/0.125);
IF Frac2 < 1.50 THEN
C13 = 0.519-(0.067*(Frac2-1.25)/0.25);
m3 = 0.556+(0.012*(Frac2-1.25)/0.25);
IF Frac2 <2.00 THEN
C13 :=0.452+0.030*(Frac2-1.5)/0.5);
m3 :=0.568-(0.012*(Frac2-1.5)/0.5);
IF Frac2 < 3.00 THEN
C13 = 0.482-(0.042*(Frac2-2));
m3 = 0.556+0.006*(Frac2-2));
IF Frac2 > 3.00 THEN
C13 = 0.440-(0.042*%(Frac2-3));
m3 = 0.562+(0.006*(Frac2-3));
IF Frac2 < 0.6 THEN
C14:=0.213-(0.188*%(0.6-Frac2)/0.3);
m4 = 0.636+(0.055*(0.6-Frac2)/0.3);
IF Frac2 < 0.9 THEN
C14 1= 0.213+(0.188*(Frac2-0.6)/0.3);
m4 ;= 0.636-(0.055*(Frac2-0.6)/0.3);
IF Frac2 < 1.125 THEN
C14 = 0.401+0.117*(Frac2-0.9)/0.225);
mé = 0.581-(0.021*(Frac2-0.9)/0.225);
IF Frac2 < 1.25 THEN
C14 = 0.518+0.004*(Frac2-1.125)/0.125);
m4 = 0.560+(0.002*(Frac2-1.125)/0:125);
IF Frac2 < 1.50 THEN
C14 = 0.522-(0.034*(Frac2-1.25)/0.25);
mé4 = 0.562+(0.006*(Frac2-1.25)/0.25);
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IF Frac2 <2.00 THEN
C14 = 0.488-(0.039*(Frac2-1.5)/0.5);
m4 = 0.568+(0.002*(Frac2-1.5)/0.5);
IF Frac2 <3.00 THEN
C14 :=0.449-(0.021*(Frac2-2));
m4 = 0.570+(0.004*(Frac2-2));
IF Frac2 >3 THEN
C14 :=0.428-(0.021*(Frac2-3));
m4 = 0.574+0.004*(Frac2-3)); .
IF Fracl <1.25 THEN
Cl = C11-((C12-C11)*(1.25-Frac1)/0.25),
m = ml-((m2-m1)*(1.25-Frac1)/0.25);
IF Fracl <1.50 THEN
Cl1 = C11+(C12-C11)*(Fracl-1.25)/0.25);
m = ml+{(m2-ml)*(Fracl-1.25)/0.25);
IF Fracl <2.00 THEN
C1 :=C12H(C13-C12)*(Fraci-1.5)/0.5);
m = m2+H(m3-m2)*(Fracl-1.5/0.5);
IF Fracl < 3.00 THEN
Cl = Cl14+H(C14-C12)*(Fracl-2));
m = m4+H{(m4-m3)*(Fracl-2));
[F Fracl > 3.00 THEN
C1 = C14+H(C14-C12)*(Fracl-3));
m := m4+H{(m4-m3)*(Fracl-3));
Nue :=Cl1*C2*Power(Ree,m);
Nuc := 1.13*C1*C2*Power(Rec,m)*Power(Prr,1/3);
heo = (kee*Nue)/Dme;
heo = (ke*Nuc)/Dmc;
END;

PROCEDURE Fin_eff{odf,tf,0d,h,Thcon:Re¢al; VAR EffF:real);
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BEGIN
LCI = {((ODf-OD)/2)+(1f/2);
R2C :=((ODf2)+(t/2))/(0D/2);
AP =LCI1*f;
XA =Power(LC1,1.5)*Power{(b/(Thcon* A P)),0.5);
IFR2C <1 THEN
BEGIN
EffF = 100.114-5.668*XA-(57.526*Powex{XA,2))+(33.792*Power(XA,3))
-(5.75%Power(XA 4));
END;
IF R2C <2 THEN
BEGIN

Effl .= 100.114-5.668*XA-(57.526*Power(XA,2))+(33.792*Power(XA,3))
-(5.75*Power(XA,4));
Eff2 := 100.495-20.239*XA~(51.5*Power(XA,2))+(33.394*Power(XA 3))
-(5.876*Power(XA,4D);
EffF = Eff1-{((Eff2-Eff1)*(R2C-1));
END;
IF R2C <3 THEN
BEGIN

Effl = 100.495-20.239%XA-(51.5*Power(XA,2))+H33.394*Power
(XA,3)) -(5.876*Power(XA,4));
Eff2 := 100.476-31.997*XA-(44.527*Power(XA,2))+(32.942*Power
(XA,3)-(6.18*Power(XA,4));
EffF = Eff1-H{(Eff2-Eff1)*(R2C-2));
END;
IF R2C <5 THEN

BEGIN

Effl := 100.476-31.997*X A-(44.527*Power(XA,2))+(32.942*Power
{XA,3))-(6.18*Power(XA 4));
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Eff2 := 100.526-52.057*XA-(21.385 *Power(XA,2))+22.955%Power
{(XA,3)-(4.72*Power(XA 4));
EffF = Eff1 H{(Eff2-Eff1)*(R2C-3)72);
END;
IF R2C >=5 THEN
BEGIN
EffF = 100.526-52.057*X A~(21.385*Power(XA,2))+
(22.955*%Power(XA,3)) -(4.72*Power(XA,4));
END;
EffF.= EffF/100 ;
END;
PROCEDURE FineSeoSco (ODf,0D,ID,Le,Le,nftf,et EffFe,EffFc: Real;
VAR Seo,Sco:real);
VAR Sfe,Lt,stt :real;
PROCEDURE STube(OD,Lt:real; VAR Stt:real);
BEGIN
Sit:=pi*OD*Lt;
END;
PROCEDURE STubeE(OD,et,Ltreal; VAR Ste:real);
BEGIN
Ste:= pi*(OD+et)*Lt;
END;
PROCEDURE STubeFin{OD{,0D,Lttf,nf EffF:real; VAR Stf:real};
VAR Sfireal;
BEGIN
STube(OD,Lt-(tf*nf*Lt*100/2.54),5tt);
SE=(Pi*QODf*tPnf*L1*100/2.54)+
(2*pi*(Power((OD{2),2)-Power({0OD/2),2))*nf*Lt*100/2.54);
Stf:=Stt+(SHEffF),
END;
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PROCEDURE STubeFinE(ODf,0D,et Lt nf EffF:real; VAR Stfe:real);
VAR 8fe,Ste:real;
BEGIN
STube(OD+et, Lt-(t*2*et*nPL1*100/2.54), Ste);
Sfe:=(Pi*(ODfref)*(tEH2*et))*nf*Lt*100/2.54)+
(2*pi*(Power((ODf+et)/2),2)-Power((0D/2),2))*nf*Lt*100/2.54);
Stie:=Ste+H(Sfe*EfIF);
END;
BEGIN
IF typ = 1 THEN
BEGIN
Stube(OD,Le,Seo);
Stube(OD,Lc,Sco);
END;
IF typ =2 THEN
BEGIN
Stube(0OD,Le,Seo);
Fin_eff{odf,tf,0d,hco,63,EffFc);
STubeFin(ODf,0D,Lc—0.04,tf,nf,EffF ¢,Sco);
END;
IF typ =3 THEN
" BEGIN
Fin_eff{odf,tf,0d,heo,63,EffFe);
STubeFin{ODf,0D,Le-0.04,tf nf,EffFe,Seo);
Stube(OD,L¢,Sco);
END:
IF typ = 4 THEN
BEGIN
Fin_efflodftf,0d,heo,63,EffFe);
STubeFin(ODf,0D,Le-0.04,tf,nf,EffF¢,Sco);
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Fin_effodftf,0d,hco,63,EffFc);
STubeFin{ODf,0D,L¢-0.04,tf,nf EffFc,Sco);
END;
IF typ = 5 THEN
BEGIN
STubeE(OD,et,Le,Seo);
STubeE(OD,et,Lc,Sco);
END;
IF typ = 6 THEN
BEGIN
STubeE(OD,et,Le,Seo);
Fin_efflodf+et tf+H{2*et),od,hco,63,EffFc);
STubeFinE(ODf,0D,et,Lc-0.04,nf EffFc,Sco);
END;
IF typ = 7 THEN
BEGIN
Fin_eff{odftet,tf+(2%et),0d,heo,63,EffFe);
STubeFinE(ODf,0D,et,Le-0.04,nf, EffFe,Seo);
STubeE(OD,et,Le,Sco);
END;
IF typ = 8 THEN
BEGIN
Fin_eff{odf+et tf+(2*et),0d,heo,63,EffFe);
STubeFinE(ODf,0D,et,Le-0.04,nf,EffFe,Seo);
Fin_eff{odf+et,tf+(2*et),0d,hco,63,EffFc);
STubeFinE(ODf,0D,et,Lc-0.04,nf, EffFc,Sco);
END;

END;

PROCEDURE FindZ1Z9(heo,hco,Seo,Sco:real; VAR Z1,Z9:real);
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BEGIN
Z1:=1/(heo*Seo);
Z9:=1/(hco*Seo);
END;
PROCEDURE FindCmin(Denl,Voll,Cpl,Den2,Vol2,Cp2,Tei,Tci: Real;
VAR Cminl,Cruin2,Cmin,Qmax:real);
BEGIN
Cminl := Denl*(Voll/3600)*Cpl;
Cmin2 = Den2*(Vo0l2/3600)*Cp2;
IF Cminl < Cmin2 THEN Cmin := Cminl;
IF Cminl > Cmin2 THEN Cmin := Cmin2;
Qmax := (Cmin*(Tei-Tci));
END;
PROCEDURE Find_QdIFi(RHOh,Vﬂ,Cph,DenL,Vwa,Cp,Teo,Tci,Tci,Le:real;
VAR Quse,Qtran,dQmax:real);

BEGIN
Tso = Teli;
Tsi =Tei;

LMTD = ((Tei-Tco)<(Teo-Tci))/In((Tei-Tco)(Teo-Tci));
Ztotal = Z1+Z2+Z8+ZY;
Tv = Tsi-+((Z8+29)/Ztota)*LMTD;
SelecWorkingFluids(Tv,Pv,Denl,DenV,L,Cp,VisL,Sigma,lamda,Psi2,Psi3,Pr);
Pp = PvHDenL*g*F*Le*sin(Beta*pi/180));
SelecWorkingFluids(Tv,Pv,DenL,DenV,L,Cp,VisL,Sigma,lamda,PsiZ,PsB,Prr);
Psi3 = 0.325*Power(DenL,0.65)*Power(Lamda,0.3)*Power(Cp,0.7)*
Power((Pp/Pa),0.23)/(Power(Denv,0.25)*Power(L,0.4) |
*Power(VisL,0.1));
Ta:=Tr;
Repeat
Ta = TaHdX/Tc);
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X = In(Pp)-In(Pc);
Y =(1/Ta)*al*(1-Ta)}+a2*Power((1-Ta),1.5)+a3*Power((1-Ta),3)
+ad4*Power((1-Ta),6));

dX =X-Y;
Until dX < 0.001;
Tv = TsiH{(Z7T+Z8+Z9)/ Ztotal  LMTD;

Tpl =(Ta*Tc¢)-273.15;
dTs  :=Tpl*g*((DenL/DenV)-1)/L;
Tp2 = TvHdTs*F*Le);
Tp = (Tpl+Tp2)/2;
dTh = (Tp-TV*F/2;
TdIFf :=LMTD-dTh;
Q = LMTD/Ztotal;
i =0
REPEAT
i =R , ‘
Z3f = (C*Power(Q,(1/3)))/(Power(ID,(4/3))*Power(g,(1/3))*Le
*Power(Psi3,(4/3)));
Z3p = 1/(Psi3*Powar(g,O.Z)*Power(Q;O.4)*P0wer((ID*Le*pD,O.G));
IF Z3p>=Z3f THEN
BEGIN
73 = (Z3p*FHZ3F(1-F));
END;
IF Z3p < Z3f THEN
BEGIN
Z3 =Z3p;
END;
Z7 :=(0.335*¥Power(Q,(1/3))) (ID*Power(g,(1/3))*Power(Lc,(4/3))
*Power(Psi2,(4/3)));
Ztotal = Z1+Z2+Z3I+Z7+Z8+Z9;
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Qrev = TdIFf/Ztotal;
dQ  =Q-Qrev;
IF dQ < 0 THEN dQ := (-1*dQ);
Q = Qrev;
UNTIL dQ < 0.00001;
Quse = Cmiﬁl*(Tei-Tco);
Nohp =Np*Nr;
Qtran := Nohp*Qrev;

dQmax = Quse-Qftran;
END;

PROCEDURE c¢all;

BEGIN

FineZ2Z8 (ODf,0D,ID,Le,Le,nftf,et,63,63,45,72,Z8);

AirProperty  (Tei,RHO,Cph,Uh,vh,Khh,Ulfh,Prrh);

Waterproperty (Tci,Pv,DenL,DenV,L,Cp,VisL,S igma,lamda,Psi2,Psi3,Prr);
FindCmin (RHO,V{l,Cph,DenL,Vwa,Cp,Tei, Tci,Cminl,Cmin2,Cmin,Qmax);

Flowrate (V{l,Vwa,StLe,Lc,Np,OD,0Df,nf tf, et, VmaxE,VmaxC,Dme,Dmc);
Teo:=(Tei+Tci)/2;
repeat
Tco = (Cminl*(Tei-Teo)/Cmin2)+Tci; {writeln("Teo="Teo);readln;}
Te:=(Tei+Teo)/2;
Te:=(Tei+Tco)/2;
AirProperty (Te,RHO,Cph,Uh,vh,Khh,Ulfh,Prrh);
Waterproperty (Tc,Pv,DenL,DenV,L,Cp,VisL,Sigma,lamda,Psi2,Psi3 Prr);
hout (Dme,Dmc,RHCh,DenL.,, Vmaxe,Vmaxe,Uh,VisL,
$t,51,0D,Khh,lamda,Nue,Nuc,heo,hco);
Fin_eff  (odfitfod,heo,63,EffFe);
FineSeoSco (ODf,0D,ID,Le,Lenf tf,et, EffFe, EffFc,Seo,Sco);
FindZ1Z9 (heo,hco,8e0,3¢0,Z1,Z9);

Find_QAIFf(RHO,V1l,Cph,DenL,Vwa,Cp,Teo,Tei,Tci,Le,Quse,




110

Qtran,dQmax);
Teor:=Tei-(Qtran/Cminl);
Teol:=Teo;
Teo:=(Teol+Teor)/2;

until Abs(Teol-Teor) < le-5;

Cost := (Le+Lo)*Nohp*L000)H((SPH(NEHL)*(11489*2000*3)

H(SH*(Nr+1))*(Le+Lc)*2*2000));

EbyC = Qtran/Cost;

END;
PROCEDURE input;

BEGIN
Writeln;
Write('Outside Diameter of tube in metre 1s =);ReadIn(OD1i);
Write('Inside Diameter of tube inmetre is  =');ReadIn(IDi);
Write('Outside Diameter of fin in metre is  =";ReadIn(ODfi);
Write(Number of fin per inch  is =";ReadIn(nfi); |
Write('fin thikness is =);Readln(tfi);
Write('Tube spacing in metre(St) is  =");ReadIn(Sti);
Write('Tube spacing in metre(S1) - is  =");ReadIn(Sli);
Write(Pipe arrangement 1 = align 2 = stagger ");Readln(Arri);
Write('Number of tube row is =");ReadIn(Nri);
Write('Number of tube per row  is =‘);Readln(Npi);
Write('Length of Condenser Bath in metre 'is =";ReadIn(Lci);
Write('Length of Adiabatic Bath in metre is ~ =);ReadIn(Lai);
Write('Length of Evaporator Bath in metre is ~ =");ReadIn(Lei);
Write('Filling Ratio of Working fluids (F) is =');Read1n(ﬁ);
Write{'Value of Beta is =);Readln(Betai);
Write('Type of Bath');Writeln;
Write(" 1 =BOTH BARE ; Writeln;
Write(' 2 =FIN AT CONDENSER ");Writeln;
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Write('! 3 =FIN AT EVAPORATOR ");Writeln;
Write( 4 =BOTH FIN ) Writeln;
Write(' Select type of bath No.);Readln(Typi); Writeln;
Write(' SELECT WORKING FLUIDS ¥);
Writeln;
Write(' 1=Acetone temp. range-95.0 <=T (C) <= 180 ');Writeln;
Write(' 2=Ammonia temp.range -77.7 < T () <= 90 ");Writeln;
Write(" 3 =Diphenyl temp. range 12.0 <=T (C <= 400 ");Writeln;
Write(' 4 = O-Dichlorobenzene temp. range -17.0 <=T (C) <= 340 ");Writeln;
Write(" 5 = Methanol temp. range -97.56 <= T (C) <= 180 );Writeln;
Write(' 6 =Toluene temp. range -94.97 <=T (C) <= 260 ");Writeln;
Write(! 7=Water temp. range 0.01 <=T (C) <= 360 ");Writeln;
Write(' Select working Fluids No."); Readln(kindi);

END;
PROCEDURE inputl;

BEGIN
Write('MinFlue Gas inlet temperature : Degree C is ‘);Readln(Teimiﬁ);
Write('MaxFlue Gas inlet temperature : Degree C is ");ReadIn(Teimax);
Write('StepFlue Gas inlet temperature : Degree C is );ReadIn(stTei);writeln;
Write('Water inlet temperature  : Degree C is );Readln(Tci);
Write('Volume flow rate of flue gas : Cu.m/hr is );Readln(V£l);
Write('Volume flow rate of water : Cu.m/hr is Y Readln(Vwa);
Tei:=Teimin;
clrser;
Writeln(outfile, Tei':7,'Quse":10,'EE":11,'Tco%11,'Teo':11);Writeln;
Writeln('Tei':7,'Quse":10,'EE":10,'Tco":10,'Teo':10) ; Writeln;

END;

PROCEDURE input2;

BEGIN

Write('Flue Gas inlet temperature : Degree C is '); ReadIn(Tei); writeln;
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Write('MinWater inlet temperature  : Degree C is V);ReadIn(Tcimin);
Write('MaxWater inlet temperature  : Degree C is *);Readln(Tcimax);
Write('StepWater inlet terperature : Degree C is *);Readln(stTci);writeln;
Write('Volume flow rate of flue gas : Cu.m/hr is *);ReadIn(V£l);
Write('Volume flow rate of water : Cum/hr is );Readln(Vwa);
Tei:=Tcimin;
clrser; '
Writeln(dutﬁle,'Tci‘:7,‘Quse‘:10,'EE':1 1,'Tco"11,'Teo"11);Writeln;
Writeln('Tci":7,'Quse':10,'EE:10,'Tco"10, Teo':10); Writeln;

END;

PROCEDURE input3;

BEGIN
Write('Flue Gas inlet temperature : Degree C is );ReadIn(Tei);
Write("Water inlet temperature  : Degree C is ";ReadIn(Tci);writeln;
Write('Minflow rate of flue gas  : Cu.m/hr is ");ReadIn(V{lmin);
Write('"Maxflow rate of flue gas  : Cum/hr is ' );Readln(Vflmax);
Write('Stepflow rate of flue gas  : Cu.m/hr is ');ReadIn(stV1l); writeln;
Write('Volume flow rate of water : Cu.m/hr is ");ReadIn(Vwa);
Vil:=Vflmin;
clrser;
Writeln(outfile,"Vf1'7,'Quse":10,'EE":11,'Tco":11,'Teo"11); Writeln;
Writeln("V{l"7,'Quse':10,'EE*:10,'Tco":10,' Teo":10) ; Writeln;

END;

PROCEDURE input4;

BEGIN
Write('Flue Gas inlet temperature : Degree C is );Readln(Tei);
Write("Water inlet temperature  : Degree C is ');ReadIn(Tci);
Write('Volume flow rate of flue gas : Cum/hr is Y:Readln(Vi);writeln;
Write('Minflow rate of water : Cum/br is );Readln(Vwamin);
Write('Maxflow rate of water : Cum/hr is ' );Readin(Vwamax);
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Write(‘Stepflow rate of water  : Cu.m/hr is ');ReadIn(stVwa);
Vwa:=Vwamnin;
clrscr;
Writeln(outfile, Vwa':7,'Quse":10,'EE":11,'Tco"11,' Teo'":11);Writeln;
Writeln("Vwa':7,'Quse':10, EE": 10, Tco":10, Teo':103 ; Writeln;
END;
PROCEDURE runinput;
BEGIN
OD :=O0Di; {IF run on BASE used OD }

ID :=IDj;

St = sti;

S1 =sli;

Arr = arri;

Nr :=nri;

Np :=npi;

Le =lci;

La :=lai

Le = lei;

F =1fi

Beta = Betai;

nf = nfi,

ODf = odfi;

tf = thi;

Typ = typi;

Kind := kindi;
END;

PROCEDURE runbase;
BEGIN

OD :=O0D; {IF run on BASE used OD }

ID :=1D;
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St =st;

Sl =3sl;

Arr = am;
Nr :=nr;
Np :=np;
Le¢ =Ig;

La :=la;

Le =le;

F =t
Beta ;= Beta;
nf =nf;
ODf :=odf;
tf =1f;

Typ = typ;
Kind := kind;

END;
'PROCEDURE VTei;
BEGIN

{input; } {use runinput}
base; {use runbase}
inputl;
REPEAT
{runinput;}
runbase;
call;
Writeln(Tei:7:2,Cmin] *(Tei-Teo):10:2,Quse/Qmax:10:2,Tco0:10:2,Te0:10:2);
Writeln(outfile,Tei:7:2,Cmin1*(Tei-Teo):10:2,Quse/Qmax:10:2,Tco:10:2,
Teo:10:2);
Tei = Teit+StTei;

Until Tei >= Teimax+stTei;
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END;
PROCEDURE VTei;
BEGIN
{input; } {use runinput}
base; {use runbase}
input2;
REPEAT
{runinput;}
runbase; call;
Writeln(Tci:7:2,Cmin] *(Tei-Teo):10:2,Quse/Qmax:10:2,Tco:10:2,Te0:10:2);
Writeln(outfile,Tei:7:2,Cminl *(Tei-Teo):10:2,Quse/Qmax:10:2,Tco:10:2,
Teo:10:2);
Tei = Tei+StTer;
Until Tel>= Tamax+stTci;
END;
PROCEDURE VV{l;
BEGIN
{input; } {use runinput}
base; {use runbase}
input3;
REPEAT
{runinput;}
runbase; call;
Writeln(Vfl:7:2,Cminl*(Tei-Teo):1 O:Z,nge/Qmax: 10:2,Tc0:10:2,Teo:10:2);
Writeln{outfile,V{l:7:2,Cmin1*(Tei-Teo):10:2,Quse/Qmax: iO:Z,Tco:lO:Z,
Teo:10:2);
Vil = VI+SiVil;
Until VAl >= Vilmax+stVfl;
END;
PROCEDURE VVwa;
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BEGIN
{input; } {use runinput}
base; {use runbase}
inpuid;
REPEAT
{runinput;}
runbase; call;
Writeln(Vwa:7:2,Cmini *(Tei-Teo):10:2,Quse/Qmax:10:2,Tco:10:2,Teo: 10:2);
Writeln(outfile, Vwa:7:2,Cmin1*(Tei-Teo): 10:2,Quse/Qmax:10:2,Tco:10:2,
Teo:10:2);
Vwa = VwatStVwa;
Until Vwa >= Vwamax+stVwa;
END;
PROCEDUR.E calhp;
BEGIN
FineZ278 (ODf,0D,ID,Le,Le,nf tf,e,63,63 ,45,22,78);
AirProperty (Tei,RHOR,Cph,Uh,vh,Khh,Ulfh,Prrh);
Waterproperty (Tci,Pv,DenL,DenV,L,Cp,VisL,
Sigma,lamda,Psi2,Psi3,Pm);
FindCmin  (RHOh Vfl,Cph,DenL,Vwa,Cp,Tei,Tci,Cminl,Cmin2,
Cmin,Qmax);
Flowrate (Vil,Vwa,St,Le,Lc,Np,0D,0Df nf tf et, VmaxE,VmaxC,
Dme,Dmc); |
Teo:=(Tei+Tci)/2;
repeat
Teo :=(Cminl*(Tei-Teo)/Cmin2)+Tci; {writeln(Teo=',Teo);readin;}
Te  :=(Teit+Teo0)/2;
Te  =(TeitTco)/2;
AirProperty (Te,RHOK,Cph,Uh,vh,Khh,Ulth,Prrh);
Waterproperty (T¢,Pv,Denl,DenV,L,Cp,VisL,Sigma,lamda,Psi2,Psi3,Prr);




FindCmin

hout

Fin eff
FineSeoSco
FindZ1Z9
Find_QdIFf

(34

(RHOb,V1l,Cph,DenL, Vwa,Cp,Tei,Tci,Cminl,Cmin2,
Cmin,Qmax);
(Dme,Dmc,RHOh,DenL,Vmaxe,Vmaxc,Uh,VisL,
St,SLOD,Khh,lamda,Nue,Nuc,heo,hco);

(odf tf,0d,heo,63, EffFe);
(ODf,0D,ID,Le,Lc,nf, tf et EffFe,EffFc,Seo,Sco);
(heo,hco,Se0,5¢0,21,Z.9);
(RHO,V{L,Cph,DenL,Vwa,Cp,Teo,Tei, Tci,Le,Quse,

Qtran,dQmax);

Teor:=Tei-(Qtran/Cmin1};

Teol:=Teo;

Teo:=(Teol+Teor)/2;

until Abs(Teol-Teor) < le-5;

END;

PROCEDURE simecot;

BEGIN

assign(outfile,'c\k_egVvil.ixt);

rewrite(outfile);

writeln('simmulate ' :20); writein;

writeln('Select type :20 );

writeln('l. VARIFy flue Gas inlet temperature ' :50);

Writeln("2.VARIFy water inlet temperature  :' :50);

Writeln('3. VARIFy volume flow rate of flue gas :' :50);

_ Writeln('4. VARIFy volume flow rate of water ' :50),

readln(v4};

IF v4=1 THEN
BEGIN

VTei;

END,;

IF v4=2 THEN
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BEGIN
VTei;
END;
IF v4=3 THEN
BEGIN
VVil;
END;
IF v4=4 THEN
BEGIN
VVwa;
END;
close(outfile);
END;
PROCEDURE inputdata;
BEGIN
writeln(" input data :writeln;
writeln('Pipe diameter');
writeln(" 1. 3/8 inch ');
writeln(" 2. 1/2 inch V),
writeln(' 3.3/4 inch);
writeln(' 4. 1 inch );writeln;
Write('MinOutside Diameter of tube  : Number(1-4) );
readln(odmini);

Write('MaxOutside Diameter of tube  : Number(1-4) ;

readin(odmaxi);
Writeln;

Write('minEvaporator Length : (Metre) ;
readIn(Lemini);

Write('maxEvaporator Length : (M;atre) Y

readln(Lemaxi);
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Write('StepEvaporator Length : (Metre) );
readIn(stLei);
Writeln;
Write('minCondenser Length : (Metre) Y);
readIn{Lcmini);
Write('maxCondenser Length : (Metre) Y);
readln(Lcmaxi);
Write('stepCondenser Length : (Metre) ');
readin(stLci);
Writeln;
Write('minAdiabatic Length : (Metre) );
readIn(Lamini);
Write{'maxAdiabatic Length . (Metre} ");
readIn(Lamaxi);
Write('stepAdiabatic Length : (Metre) ;
readln(stLai);
Writeln;
Write("'minFin per Inch : ;
readIn(nfmini);
Write('maxFin per Inch : %
readIn(nfmaxi);
Write('StepFin per Inch : %
readln(stnfi);
Writeln;
Write('MinNumber of tube row : %
Readln{Nrmini};
Write('MaxNumber of tube row : "
Readln(Nrmaxi);
Writeln;
Write('MinNumber of tube per row ;
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Readln(Npmini);
Write('MaxNumber of tube per row ;
Readln(NpMaxi);
Writeln;
Write('MinHigh of Fin : (Metre) V);
ReadIn(hofinini);
Write('MaxHigh of Fin : (Metre) *);
Readln(hofMaxi);
Write('StepHigh of Fin . (Metre) ;
Readln(sthofi);
Writeln;
Write('Volume Flowrate of Flue gas  : (Cum./Hr) Y;
ReadIn(VAli);
Write("Volume Flowrate of Water :(Cum./H)r ");
Readln(Vwai);
Write('Inlet Temperature of Flue gas : (C) %;
Readln(Teii);
Write('Inlet Temperature of Water  : (C) ;
ReadIn(Tcii);
Write(Pipe arrangement 1 = align 2 = stagger : ')
Readln{Ari); Writeln;
Write('Filling Ratio of Working fluids (F) is =');ReadIn(Fi); Writeln;
Write("Value of Beta is =");ReadIn(Betai);Writeln;
Write('Type of Bath); Writeln;
Write(' 1=BOTH BARE ); Writeln;
Write(' 2=FIN AT CONDENSER ');Writeln;
Write(" 3 =FIN AT EVAPORATOR ");Writeln;
Write(" 4=BOTH FIN Y Writeln;
Write(' Select type of bath No.");ReadIn(Typi); Writeln;Writeln;
Write(' SELECT WORKING FLUIDS %);
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Writeln;
Write(' 1 =Acetone temp. range -95.0 <=T (C) <= 180 );Writeln;
Write(' 2= Ammonia temp. range -77.7 <= T (C) <= 90 ");Writeln;
Write(' 3 =Diphenyl temp. range 12.0 <=T (C) <= 400 ");Writeln;
Write(' 4 = O-Dichlorobenzene temp. range -17.0 <=T (C) <= 340 ");Writeln;
Write(' 5 =Methanol temp. range -97.56 <= T (C) <= 180 ");Writeln;
Write(' 6 =Toluene temp. range -94.97 <=T (C) <= 260 );Writeln;
Write(' 7 =Water temp. range 0.01 <= T {C) <= 360 ");Writeln;
Write(' Select working Fluids No.");
Readln(kindi);
END;
PROCEDURE optinum;

BEGIN

assign {outfile,'c:\Economizer.txt');

rewrite (outfile);

inputdata;
clrser;
Writeln('od":5,'hfin"7,'nf':3,'np":3,'nr":3,'s1":5,'st": 7, Le':5,'Le' 3,
'Quse":9,'EE":7,'EbyC":9,'Teo':8);
Writeln(outfile,'od":5, hfin";7,'nf':3,'np":3,'nx":4,'s1":5,'st":8,'Lc":5,
"Le':5,'Quse":9,'EE":7,'EbyC":9,' Teo":8);

EbyCi =0
Effeni =0,

EbyC =0
Effen :=0;
Theon = 63;

tf = 0.0004;
F =Fy
Beia = Betai;

Typ = typi;




Kind

Tci
Tei
Vil
Vwa
Odmin
Odmax
nrmin
nrmax
npmin
npmax
nfimin
nfinax
staf
hofmin
hofmax
sthof
Lemin
Ycmax
StLe
Lamin
Lamax
StLa
Lemin
Lemax

Stle
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:= kindj;
=Arri;

=Teil ;

= Teii;
=Vili;

= Vwai,

+=0dmini;

:=0dmaxi,
=nrmini;
©=nrmaxi;
=npmini;
=npmaxi;
=nfmini;
=nfmaxi;
=stnfi;
=hofmini;
=hofmaxi;
=sthofi;
:=Lcmini;
:=L.cmaxi;
=stLci;
:=Lamini;
=] amaxi;
:=stLai;
:=Lenuni;
=Lemaxi;

=stLei;

for odid = odmin to odmax do

BEGIN

IF odid = 1 THEN
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BEGIN
0D :=0.675%0.0254; {0.017}
ID :=0.493*0.0254,
EbyCi := EbyC;
Effeni:= Effen;
END;
IF odid =2 THEN
BEGIN
OD :=0.840%0,0254; {0.021}
ID :=0.622%0.0254;
EbyCi = EbyC;
Effeni:= Effen;
END;
IF odid =3 THEN
BEGIN
0D :=1.050*0.0254; {0.027}
ID :=0.824%0.0254;
EbyCi := EbyC;
Effeni:= Effen;
END;
IF odid=4 THEN {1 in}
BEGIN _
OD :=1.315*0.0254; {0.033}
ID :=1.049%0.0254;
EbyCi = EbyC;
Effeni:= Effen;
END;
odf:=od+(hofmin-sthof)*2;
repeat

odf:=odf+(sthof*2);
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nf'=nfmin-staf;
repeat
nf:=nf+sinf;
sli=od;
repeat
sl:=s}+0.5%0d;
IF odf < sl THEN |
BEGIN
st=od;
repeat
| st:=st+0.5%od;
IF odf < st THEN
BEGIN
np:=npmin-1;
repeat
np:=np+1;
nr:=nrmin-1;
repeat
nr=nr+l;
Le:=Lcmin-stl.c;
repeat
Le:=Lctstle;
La=Lamin-stLa;
repeat
La:=La+stLa;
Le:=Lemin-stle;
repeat
Le:=Letstle;
calhp;
Cost := ((Le+Lc)*Nohp*1000)H((SI*(Nr+1))*
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(11*81)*2000%3y+((SI*(Nr+1))*(Le+Lc)*2*2000)});
EbyC = Qiran/Cost;
Effen:= Quse/Qmax ;
IF Effen >= 0.9*Effeni THEN
BEGIN
IF Ebyc >= 1.1*Ebyci THEN
BEGIN
IF Teo>= 110 THEN
BEGIN
WriteIn{od:6:3,(odf-0d)/2:6:3,nf:2:0,np:3,0r:3,51:7:3,
st:7:3,Lc:5:2,Le:5:1,Cmini *(Tei-Teo): 10:2,Effen:7:4,Ebyc:8:4,
Teo:8:1);
Writeln (outfile,0d:6:3,(0odf-0d)/2:6:3,nf:2:0,np:3,nr:3,s1:7:3,
st:7:3,Le:5:2,Le:5:1,Cminl *(Tei-Teo): 10:2,Effen:7:4,Ebyc:8:4,
Teo:8:1);
END;
EbyCi .= EbyC;
Effeni:= Effen;
Teoi:= Teo;
END;
END;
IF Effen >= 1.1*Effeni THEN
BEGIN
IF abs(Ebyc - Ebyci)<=0.1*Ebyci THEN
BEGIN
IF Teo>= 110 THEN
BEGIN
Writeln(od:6:3,(odf-0d)/2:6:3,nf:2:0,np:3,nr:3,s1:7:3,
st:7:3,Lc:5:2,Le:5:1,Cminl *(Tei-Teo):10:2,Effen:7:4,Ebyc:8:4,
Teo:8:1);
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Writeln (outﬂle,od:6:3,(0df—0d)/2:'6:3,nf:2:0,np:3,nr:3,sl:7:3,
st:7:3,Lc:5:2,Le:5:1,Cmin1*(Tei-Teo): 10:2,Effen:7:4,Ebyc:8:4,
Teo:8:1);
END;
EbyCi = EbyC;
Effeni:= Effen;
Teoi:= Teo;
END;
END;
1F (Effen - Effeni)*1 >= 1.1*Effeni THEN
BEGIN |
IF (Ebyc - Ebyci)*1 >=1.1*Ebyci THEN
BEGIN
IF Teo>= 110 THEN
BEGIN
Writeln(od:6:3,(odf-od)/2:6:3,0f:2:0,np:3,nr:3,s1:7:3,
st:7:3,Le:5:2,Le:5:1,Cminl*(Tei-Teo):10:2,Effen:7:4,Ebyc:8:4,
Teo:8:1);
Writeln (outfile,0d:6:3;(cdf-0d)/2:6:3,nf:2:0,np:3,nr:3,s1:7:3,
st:7:3,Lc:5:2,Le:5:1,Cminl *(Tei-Teo):10:2,Effen:7:4,Ebyc:8:4,
Teo:8:1}; |
END;
EbyCi = EbyC;
Effeni:= Effen;
Teoi=Teo;
END;
END;

IF Teo <= 110 THEN

BEGIN
le :=100;
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END;
uﬁtii Le>= Lemax;{Le}
until La>=Lamax; {La}
until Le>=Lemax;{Lc} {write(".);}
until nr>=nrmax; {ar}
until np>=npmax; {np}
END;

until st>=2.5%od; {st}
END;
until sl>=2.5%od; {sl}
until nf>=nfmax ; {nf}
~uatil odf>=od+(hofmax*2);{odf}
END;
Writeln (Pt EN]) OF RUN##t bbbt iiok.60),
close (outfile);
END;
{main}
BEGIN
writeln; writeln; W_l_'iteln(‘>>>>>>>> SECECT <<<<<<<<"134);
writeln;
writels(RUN OPTINUM = 1:30);
writeln(‘RUN SIMULATION = 2'30);
writeln;
writeln('>>>o e m << 34);
readln(r);
IF +=1 THEN optinum;
IF =2 THEN simecot;

END.
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44.0

773

214.0

213.0

216.0

145.5

141.2

142.9

41.8

42.0

77.0

77.3

216.0

143.2

41.9

71.1

2483

2594

253.9

163.1

156.6

158.2

41.3

41.4

76.8

76.9

253.9

159.3

413

76.8

10

140.7

141.2

141.0

137.5

129.9

130.6

41.3

76.8

77.0

141.0

1327

41.2

76.9

11

162.7

151.6

157.1

130.2

126.2

128.2

41.4

41.5

76.8

77.2

157.1

128.2

41.4

77.0

12

242.4

253.2

2478

159.9

153.4

154.8

41.4

41.5

76.5

76.8

247.8

156.0

41.4

76.6

13

177.2

186.7

182.0

153.7

143.8

144.6

41.2

41.3

76.7

76.8

182.0

147.4

41.2

76.7

14

1351

134.2

134.6

134.0

126.9

127.9

41.1

41.2

76.8

77.0

134.6

129.6

-41.1

76.9

15

2224

2270

224.7

148.7

143.9

145.6

41.4

41.5

76.6

76.9

2247

146.1

414

76.7

16

247.6

258.7

253.2

163.8

157.0

158.6

41.4

41.5

76.2

76.5

253.2

1598

41.4

763

17

1441

144.4

144.2

1394

131.4

1322

41.4

41.5

'76.9

77.0

1442

1343

414

76.9

18

143.6

141.2

1424

131.0

123.9

1251

41.2

41.3

76.9

77.0

142.4

126.7

41.2

76.9

19

244.6

255.0

249.8

159.9

153.5

155.0

41.2

41.3

78.2

76,6

249.8

156.1

41.2

76.4
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1301

uUHgil

mae

(i)

Teil

Tei 2

Tei3

Teo

Teo

Teo

Tcil

Fci2

Tco

Tco

Tei

Teo

Tei

Tco

1

2724

2833

2778

183.7

1748

176.4

87.5

87.7

403

40.4

2778

178.3

87.6

40.3

2

169.5

169.8

169.7

158.0

148.0

143.9

88.1

88.5

41.0

41.1

169.7

151.6

88.3

41.0

3

169.7

167.9

168.8

1493

140.2

1414

88.8

89.0

41.7

41.8

168.8

143.6

88.9

41.7

262.8

273.8

268.3

176.0

167.5

168.9

88.6

88.8

42.1

42.1

268.3

170.8

. 88.7

421

271.6

2822

276.9

181.8

173.0

174.7

88.0

832

41.0

411

276.9

176.5

88.1

41.0

176.6

1784

177.5

161.2

150.6

1514

88.2

384

415

41.6

177.5

1544

88.3

41.5

158.3

157.2

157.8

150.0

140.8

141.7

833

83.6

41.8

41.9

157.8

144.2

38.4

41.8

261.9

271.0

266.4

173.2

165.2

166.8

882

833

421

422

266.4

168.4

88.2

421

2711

281.8

2764

1314

172.2

173.9

88.0

88.2

421

42.1

2764

1758

88.1

421

10

174.1

1754

174.7

159.8

149.2

150.2

88.0

883

418

41.8

1747

153.1

88.1

418

11

1574

156.3

156.8

149.5

140.1

140.9

88.2

834

41,5

41.6

156.8

143.5

883

415

12

261.9

2720

266.9

1738

165.5

167.1

87.9

882

41.3

41,5

266.9

168.8

88.0

414

13

2714

2824

276.9

181.5

172.4

173.9

88.0

88.2

422

423

276.9

175.9

88.1

42.2

14

189.2

1938

191.5

166.5

1553

156.1

87.9

88.0

41.9

42.0

191.5

159.3

87.9

41.9

154

159.9

158.7

159.3

151.4

141.9

142.6

88.0

88.3

42.3

424

1593

1453

- 88.1

423

16

253.1

260.6

256.8

169.5

161.7

163.3

87.6

87.6

42.6

427

256.8

164.8

87.6

42.6

17

270.7

281.7

276.2

180.6

171.2

173.0

87.3

874

41.2

41.3

276.2

174.9

87.3,

412

18

191.9

197.6

194.7

167.3

155.7

156.4

87.9

882

40.9

41.0

194.7

159.8

88.0

40.9

19

161.1

160.0

160.5

1518

142.2

143.2

88.3

884

41.8

41.%

160.5

145.7

883

41.8

20

2509

258.0

254.5

168.1

160.5

162.0

87.9

87.9

41.1

41.1

254.5

163.5

87.9

41.1

21

2701

280.5

2753

179.7

170.4

1721

871

87.2

424

42.5

2753

174.1

87.1

424

22

205.9

216.1

211.0

172.5

160.2

161.0

872

874

41.2

414

211.0

164.3

8713

41.3

23

161.4

160.4

160.9

152.8

142.3

143.7

87.6

87.6

41.8

419

160.9

146.4

87.6

41.8

24

2422

2473

2447

164.9

157.5

159.3

87.6

87.9

41.8

41.9

2447

160.6

87.7

41.8
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¥ o
anengilhvudh 40c as1nis Inafadeu 400 m~3/mr da51015 lwath 2.6 Vmin

I

gungl

auuinny

w9

Teil

Tei 2

Tei3

Teo

Teo |Teo

Tei

Tei2

Tco

Tco

Tet

Teo |Tei |Tco

1

200.2

199.9

196.3

146.6

150.1] 152.9

38.6

38.6

713

77.0

198.8

149.9] 386

77.2

2

274.6

2873

299.5

160.3

162.4] 164.5|

388

388

71.2

77.0

2871

1624 38.8

.1

3

197.9

197.6

193.4

145.9

14921 1523

40.3

40.4

77.5

778

196.3

149.1] 404

77.7

2718

291.7

303.1

161.8

163.4] 1654

42.1

422

77.5

774

290.9

163.5] 422

77|

199.1

200.1

1951

146.4

149.9}1 152.8

41.1

41.2

77.6

77.2

198.1

149.7] 412

774

271.2

287.9

301.9

160.9

163.2] 165.2

40.7

40.8

77.4

7.5

289.0

163.1] 408

71.5

197.6

197.6

193.3

145.9

149.5} 152.8

40.7

40.8

715

774

196.2

1494 408

77.5

2741

290.5

302.3

161.0

163.6f 165.5

40.3

40.8

71.5

77.5

289.0

163.4] 408

77.5

ol e | W

195.0

1947

190.7

145.4

148.9; 1523

40.8

40.9

718

71.6

1935

148.9] 409

717

10

279.1

2913

305.8

161.9

164.3] 166.4

41.0

411

77.5

77.5

292.1

1642y 41.1

71.5

11

200.0

2025

196.3

147.5

150.9] 154.0

41.1

41.1

77.8

77.8

199.6

150.8] 41.1

77.8

12

268.0

283.8

294.7

160.3

162.3| 164.7

41.2

413

71.9

77.8

282.2

162.6] 413

77.9]

13

199.6

202.9

195.8

147.4

150.7 154.0

40.9

41.0

78.5

78.1

1994

150.7] 41.0

78.3

14

275.1

2852

301.6

161.2

163.3 165.6

39.5

395

78.5

78.2

287.3

163.4) 395

78.4

15

198.8

199.0

194.8

146.9

150.2| 153.4

39.1

391

78.7

78.5

197.5

1502 391

78.6

16

2748

291.9

306.1

162.6

164.7] 166.6

39.9

40.0

78.6

78.7

290.9

164.6] 40.0

78.7

17

179.3

197.9

194.0

146.8

150.2{ 153.7

40.5

40.5

78.8

78.6

190.4

150.2] 40.5

78.7

18

276.5

2934

305.9

162.9

164.97 167.1

41.1

41.1

78.8

78.7

291.9

163.0] 41.1

78.8

19

197.7

198.0

194.0

1471

150.5{ 153.7

41.5

41.6

79.1

78.8

196.6

150.4] 41.6

79.6

20

281.5

2927

304.6

162.7

165.2{ 167.5

414

41.5

78.5

78.6

2929

165.1} 41,5

78.6

21

197.7

197.0

194.1

147.0

150.5] 154.0

40.5

40.5

78.8

78.7

196.3

150.5| 40.5

78.8

22

278.1

294.2

307.6

162.3

164.4] 166.9

40.1

40.1

78.6

78.5

2933

164.5( 40.1

78.6

23

197.6

197.9

193.5

146.3

149.6] 153.3

39.8

39.9

78.9

78.8

196.3

149.7} 39.9

78.9

24

2830

299.2

314.1

163.8

166.1] 168.2

39.5

39.3

78.5

78.6

298.8

166.0] 39.5

78.6
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iy uuqll gMHQimaY

i) |Tei 1| Tei 2|Tei3|Teo {Teo [Teo |Tci1|Tci2 |Teo |Tco |Tei |Teo [Tei {Teo

1| 194.8} 191.2] 187.2] 151.6] 155.4] 158.4] 39.4| 39.4| 81.3] 81.2]191.1]|155.1] 39.4| 813

2| 241.8] 250.1} 254.1| 158.41 161.7] 164.1|- 39.3] 39.3| 81.5| 81.5|248.7| 161.4 39.3} 815

3| 235.7| 235.6] 228.3[ 161.3[ 165.2{ 167.3| 39.0| 39.1] 818} 81.7(233.2{ 164.6| 39.1| 81.8

4| 170.2| 166.9] 165.4] 143.0] 146.1§ 150.1| 40.7} 40.8 82.0] 81.9}167.5|146.4 40.8 82.0 ‘

L

285.0{292.0] 285.5|171.1{ 174.1] 175.1] 39.9] 39.9; 82.2| 82.1|287.5|173.4| 39.9 822

L=

170.7| 167.6; 165.3] 143.5] 146.8] 150.5| 39.9| 39.9] 82.4| 824 1_67.'9 146.9{ 399 824

71 290.0} 298.6| 297.5] 172.2| 175.7] 177.0{ 404| 40.5| 82.1] 82.1]|2954]175.0| 40.5| 82.1

o0

177.7] 174.0} 171.7} 146.4] 149.8]| 153.3| 41.0] 41.1j 82.4| 82.4| 174.5]149.8( 41.1} 824

ol 275.4! 289.2| 289.1| 168.3| 171.5] 173.2] 40.5] 40.5| 82.5| 82.1|284.6|171.0| 40.5] 82.3

10| 207.3| 203.0| 198.6] 155.1| 159.2] 161.7| 39.9| 40.0( 82.6] 82.1|203.0| 158.7} 40.0( 824

111 216.1] 222.21 225.5{ 153.51 157.0} 1603} 40.3| 40.1| 82.8] 82.7)221.3|156.9| 40.2| 82.8

12] 287.3] 292.2| 285.0| 172.4| 175.6| 176.8] 40.1}{ 40.1} 82.4| 82.3)|288.2)174.5 40.1| 824

13] 173.6] 169.8] 169.0] 144.6| 148.1| 151.8|. 40.2| 40.3] B82.8| 82.7|170.8| 148.2{ 40.3| 82.8

4] 291.4]303.7) 300.0{ 172.9] 176.7| 178.0| 40.2 403| 824| 827]298.4]|175.9] 40.3| 82.6

15) 173.6| 170.5| 169.1] 144.3| 147.7) 151.2] 40.3| 40.4| 82.3| 825 l171.1 147.7| 404} 824

16] 291.4{ 300,1( 298.4{ 171.7| 175.2] 177.0] 40.5| 40.5; 82.1] 82.1{296.6] 174.6] 40.5] 82.1

17 179.6| 175.8] 173.5| 147.1] 150.7] 154.1] 40.6; 40.6] 82.6| 82.5[176.3| 150.6] 40.6| 82.6

18] 275.8| 286.4| 286.5] 167.8] 171.2| 173.0] 38.3| 38.4| 82.6| 82.5(282.9(170.7) 38.4| 82.6

19| 212.4]| 209.4] 204.2| 156.6] 160.7] 163.6] 38.7| 38.7| 82.7} 82.7| 208.7} 160.3] 38.7] 82.7

20] 202.5| 208.6 212.5] 151.4} 155.0] 158.6| 39.5] 39.9] 82.9] 83.0]207.9]155.0{ 39.7| 83.0

21| 241.81 240.5]| 233.3| 162.6] 166.3] 168.7} 40.3| 40.4| 83.0] 83.0]238.5]165.9| 40.4] 83.0

22| 171.7| 168.4] 166.6} 143.7 147.1] 150.9] 41.1| 412| 833| 83.37168.9] 147.2| 41.2| 83.3




158

7 ) o ot 3} =% Y g/
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» 1
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1a gl guuniitany

(mﬁ) Tei 11Tei 2 Tei 3]Teo |Teo |Teo |TeillTei2 [Teo |Teo |Tei [Teo |Tei |Tco

1] 220.4] 217.9{ 209.4] 165.3| 169.7| 172.6] 40.5 " 40.6] 87.1} 86.7| 215.9] 169.2| 40.6] 86.9

2| 171.4] 170.4{ 165.7] 148.5] 152.3] 157.5 "40.7] 40.7] 88.1] 88.0| 169.2] 152.8] 40.7| 88.1

3| 281.8} 287.8| 280.9| 178.0| 182.3| 185.7| 40.8| 408| 87.9 87.9| 283.5{ 182.0| 40.8| 879

al 174.5] 173.2] 168.0] 150.2] 153.9] 158.3] 40.2] 40.2| 88.6] 88.3|171.9|154.1] 40.2| 88.5 -

5| 278.4] 285.4] 280.2] 177.1] 181.0 184.7] 40.3] 40.3] 88.6] 88.6]281.3| 180.9| 40.3 88.6

6l 286.0] 291.7] 285.3] 182.0] 186.8] 189.7] 40.4| 40.4| 88.0| 87.6;287.7| 186.2| 40.4 87.8

7l 179.0! 177.5] 171.5] 152.9} 156.2] 160.8| 40.5] 40.6| 89.3] 89.0|176.0|156.6| 40.6| 89.2

8l 275.0l 282.01 2758} 175.4] 179.2{ 182.8] 40.3] 40.4| 89.3] 89.51277.6]179.1} 40.4] 89.4

9] 286.0| 291.4| 284.8| 182.4| 187.0| 189.7} 40.7| 40.8{ 89.4( 89.2|287.4| 186.4| 40.8 89.3

10} 184.2] 182.5] 176.8] 155.5 159.4| 163.4] 40.6] 40.7| 89.6| 89.4|181.21159.4} 40.7 89.5 .

11| 266.0] 272.6| 268.4] 172.5| 176.2| 180.2| 40.5] 40.6] 89.8| 89.8|269.0(176.3| 40.6| 89.8| -

12| 282.6| 288.9| 282.4] 181.2| 186.0 188.6] 40.5| 40.5| 89.2| 89.3|284.6| 185.3] 40.5} 89.3

141 278 2| 284.7| 277.5] 177.7{ 181.5] 185.3] 40.4| 40.5| 913| 91.2;280.1| 181.5] 40.5| 91.3

15| 286.2] 292.31 285.5| 183.5] 188.21 190.9] 40.4| 40.5] 91.1| 90.8]288.0] 187.5| 40.5| 91.0

16| 182.8| 181.2] 175.4| 155.4] 159.1] 163.4] 40.5 40.6; 92.5| 92.2| 179.8|159.3| 40.6| 92.4

17 272.9] 280.0| 275.4| 176.0 179.6] 183.4] 40.5] 40.5| 93.2| 92.9]276.1]179.7] 40.5; 93.1

181 284.7| 291.0| 284.4] 183.1] 187.9| 190.7| 40.3| 40.3| 91.4] 91.5}286,7) 187.2| 40.3| 915

19} 180.8] 187.6] 181.3} 158.5] 162.2| 166.4| 40.6| 40.7| 92.9] 92.5]186.2] 1624 40.7| 92.7

20| 256.51 264.3] 260.2| 171.11 174.91178.6| 40.6] 40.6] 93.5{ 93.1§260.3|174.9] 40.6] 93.3

13| 178.1] 176.9] 171.4] 153.0} 156.0 161.6 "40.3| 40.3] 91.3| 91.4]175.5|156.7| 40.3] 914y -
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1301

(i)

4]

=
ad

Teil

Tei2

Tei 3

Teo

Teo |Teo

Tei l

Tei2

Tco

Tco

Tet

Teo

Tci

Tco

2729

267.9

268

175.3] 171.4] 167.2]

14.8

14.9

721

72

269.6

171.3

14.85

72.05

286.3

279.6

2809

183.5] 179.6] 174.7

14.8

149

71.7

72.1

282.4

179.3

14.85

71.9

1753

170.8

176.3

156.2] 151.2] 146.8

164

16.6

723

72.5

174.1

1514

16.5

724

273.1

268.3

268.2

175.1] 170.8] 166.9

17.7

17.7

719

72

265.9

170.9

17.7

71.95

2854

278.7

280.2

183.1] 179.5] 174.4

16.5

16.6

71.6

718

2814

179

16.55

717

176.4

171.5

1773

156.2] 151.6] 147.2

15.2

15.5

72.1

72.2

1751

151.7

15.35

7215

2722

268

266.9

174.8] 170.9] 167

152

15.2

71.8

72.2

269

170.9

15.2

72

287

279.6

281.2

183.6| 179.7| 174.9

15.3

154

71.4

718

2826

179.4

15.35

71.6

1
2
3
4
5
6
7
8
9

176.5

171.3

176.8

156.6] 151.4{ 147.2

15,5

15.6

72.1

72.3

1749

151.7

15.55

72.2

10

270.7

265.8

265.6

174.6] 170.7] 166.7

154

15.5

71.6

72

2674

170.7

15.45

71.8

11

285.5

278.8

279.2

183.2] 179.5( 174.5

15.8

15.8

713

1.7
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179.9§ 183.1

394

395

88.9

88.9

2782

179.7

395

1 88.9

b=

2717

2758

266.0

178.8

182.2] 184.4

39.0

39.1

884

88.2

273.2

181.8

391

883

10

169.0

167.6

163.1

149.5

152.5] 156.8

38.9

39.0

88.6

88.7

166.6

152.9

390

88.7

11

2793

284.8

278.6

177.7

181.7| 184.8

39.5

39.6

88.7

88.3

2809

1814

39.6

88.5

12

2341

2304

221.7

169.4

173.1| 176.0

40.7

40.8

88.5

88.3

228.7

172.8

40.8

834

13

167.8

166.3

161.8

148.6

151.7} 156.0

39.7

39.7

88.6

884

165.3

152.1

39.7

88.5

14

279.6

285.7

279.0

178.5

182,41 186.0

39.3

394

88.1

" 88.1

2814

1823

394

88.1

15

203.9

200.5

19R.8

162.1

166.'0r 169.3

352

393

883

§8.3

201.1

165.8

39.3

$8.3

195.9

203.5

202.7

156.0

159.8{ 164.1

398

39.9

88.6

88.3

200.7

160.0

39.9

88.5

17

282.0

2871

280.9

179.9

184.0| 187.0

40.2

40.2

884

88.2

2833

183.6

40.2

883

18

189.5

186.7

180.7

157.9

161.7| 165.4

39.5

39.6

384

88.1

185.6

161.7

39.6

88.3

19

235.1

242.4

240.5

1644

167.8| 171.6

-39.5

39.5

88.7

834

239.3

167.9

395

- 88.6

20

283.0

288.5

282.2

180.6

184.7| 187.9

394

394

87.9

87.8

284.6

1844

39.4|

7.9
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301

QuuYil

=4
oy

(W13)|Tei 1

Tei2|Tei3|Teo {Teo

Teo

Tei

Tci2

Tco

Tco

Tei |Teo

Tci

Teo

1] 265.5

272.5| 268.4] 167.4] 171.1| 174.9

39.9

40.0

64.1

64.0{ 268.8] 171.1

40.0

64.1

2f 282.5

287.9( 281.5] 176.4| 180.7{ 183.7

39.8

'3%.9

64.9

64.5

284.01 180.3

39.9

64.7

3| 168.9

167.3{ 163.2| 145.3] 148.7| 152.9

39.9

399

65.4

65.5| 166.5} 149.0

39.5

65.5

41 272.9

279.0| 273.6] 169.8] 174.0] 177.5

398

39.9

64.1

64.1] 275.2| 173.8

39.9

64.1

5[-283.9

289.2| 282.0f 176.7] 180.8] 183.1

39.7

398

65.3

64.7] 285.0{ 180.2

39.8

65.0

6] 167.0

165.5] 161.3| 144.01-147.6} 151.9

39.9

40.0

65.2

65.3

164.6| 147.8

40.0

65.3

7V 2754

281.5| 275.8 171.6 175.7] 179.1

39.9

40.0

64.4

64.0| 277.6} 175.5

40.0

64.2

8| 236.5

233.4| 224.0| 164.8] 168.7] 171.6

39.8

39.9

65.2

65.0] 231.3| 168.4

35.9

65.1

9] 164.6

163.1§ 159.4| 142.9| 146.3| 150.9

40.1

40.2

65.0

6s5.1

162.4] 146.7

40.2

65.1

10{ 277.0

282.8( 276.9] 172.8) 177.2] 180.5

39.7

398

64.1

63.6| 278.9] 176.8

39.8

63.9

11{ 203.8

200.5| 193.4| 156.9] 161.0] 164.8

39.1

392

65.6

65.21 199.2| 160.9

39.2

65.4

12} 183.3

189.8] 190.2| 148.4] 152.4] 157.1

399

40.0

64.7

64.7( 187.8| 152.6

40.0

64.7

13] 279.7

285.2] 279.4} 174.01 178.6} 181.5

40.3

40.3

64.2

63.6] 281.4] 178.0

40.3

63.9

14] 186.7

183.5} 177.9] 152.0] 156.1 160.0

40.3

403

65.6

65.0

182.7{ 156.0

40.3

65.3

15} 229.6

237.6] 235.6] 157.7} 161.3] 165.5

39.8

39.9

64.0

64.1

234.3| 161.5

39.9

64.1

161 281.5

286.8] 280.6| 174.87 179.1| 1824

39.9

399

63.8

63.6] 283.0] 178.3

39.9

63.7

17| 178.2

176.0| 170.8| 149.2f 152.9] 157.2

398

39.9

65.0

64.7

175.0] 153.1

399

64,9

18} 256.4

263.7| 2598} 164.1 168.0] 171.8

39.9

40.0

634

63.1

260.0] 168.0

40.0

63.3

19{ 281.9

286.6| 280.6{ 175.7] 179.9{ 183.1

39.7

39.8

63.5

63.1

283.0} 179.6

39.8

63.3

20} 1725

170.8 166.0] 147.0| 150.5| 154.8

39.7

39.8

64.4

64.0

169.8| 150.8

39.8

64.2
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nay

(u) [Tei 1

Tei2{Tei3

Teo

Teo

Teo

Tei l

Tei2

Tco

Tco |Tei

Teo

Tci [Tco

1

"262.6

270.9

265.6

163.6

167.4

171.4

40.2

40.2

550

.54.7

266.4

167.5

40.2

54.9

2| 2809

286.7f 280.1

173.1

177.5

181.0

39.9

40.0

56.4

55.7

282.6

177.2

40.0

56.1

166.2

164.6

160.0

1423

1458

150.1

399

40.0

56.4

56.1

163.6

146.1

40.0

56.3

4] 270.8

276.4]271.1

166.4

170.3

174.0

40.1f

40.1

54.6

54.5

2728

170.2

40.1

54.6

2534

249.9

240.4

1653

169.4

1723

39.9

399

'56.1

55.8

2479

165.0

39.9

56.0

162.7

161.1

156.8

140.0

1434

148.0

39.9

40.0

55.8

558

160.2

143.8

40.0

'55.8

276.4

2815

276.3

165.4

173.8

177.2

40.1}

40.2

54.9

54.5

278.1

173.5

40.2

4.7

2150

2117

204.1

157.3

161.5

165.1

40.2

40.2

56.7

56.4

2103

161.3

40.2

56.6

1614

160.3

1571

139.5

143.5

148.4

39.9

399

55.7

'55.5

159.6

143.8

39.9

55.6

10

278.9

282.9

2777

170.8

175.1

178.4

39.8

39.9

55.2

55.1

279.8

174.8

39.9

552

11

1923

198.5

182.9

151.6

155.7

159.6

39.9

399

56.7

56.6

191.2

155.6

359

56.7

12

2120

218.9

2185

151.6

155.1

159.7

40.2

40.2

55.6

554

216.5

155.5

40.2

55.5

13

280.2

285.5

279.8

171.8

176.4

179.9

402

40.2

55.5

551

281.8

176.0

40.2

55.3

14

179.7

177.0

171.8

147.8

151.7

155.8

40.1

40,2

572

56.7

176.2

151.8

40.2

57.0

15

2474

256.2

2523

159.7

163.2

167.2

39.8

399

553

" 552

252.0

163.4

399

554

16

280.7

285.5

280.1

172.7

177.1

180.5

40.0

40.0

'55.9

357

2821

176.8

40.0

558

17

172.5

170.4

165.6

145.1

148.8

1533

40.1

40.1

57.0

56.9

169.5

149.1

40.1

'57.0

18

260.6

267.1

263.8

163.4

167.3

171.0

40.1

40.2

553

54.9

263.8

167.2

40.2

55.1

19

282.3

2879

28L.5

173.6

178.1

1813

40.2

40.2

563

56.1| 283.9

177.7

40.2

562

20

168.7

166.9

162.2

143.6

147.0

151.5

40.0

40.0

570

56.5

165.9

1474

40.0

56.8
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19

guui

=)
Inay

(i)

Teil |Tei2

Tei3 [Teo 1

Teo 2

Teo 3

Tei 1

Tci2

Teo 1

Tco2

Tel

Teo

Tei

Tco

1

168.4| 166.5

160.9| 1423

146.2

149.7

40.2

40.2

51.6

519

165.3

146.1

402

51.8

2

255.5| 262.0

258.0] 159.9

163.7

167.0

40.1

40.2

494

49.7

258.5

163.5

40.2

49.6

3

277.8] 2832

276.1] 170.1

174.7

177.7

40.0

40.0

51.0

50.9

275.0

174.2

40.0

51.0

168.7] 166.7| 161.4| 142.5

1464

1502

40.0

-40.1

517

52.0

165.6

146.4

40.1

51.9

255.2) 261.7

258.5{ 159.8

163.8

167.1

-40.1

4¢.1

494

50.0

258.5

163.6

40.1

49.7

277.0{ 282.2| 276.4| 170.0

174.7

177.7

39.9

39.9

51.0

51.0

278.5

174.1

35.9

51.0

170.1] 167.6

162.4| 142.7

146.8

151.5

40.0

40.1

51.4

520

166.7

147.0

40.1

51.7

254.7] 2614

257.7] 159.5

163.5

166.9

40.0

40.0

49.5

50.0

257.9

163.3

40.0

49.8

.278.4] 281.8

276.4| 170.3

174.8

171.7

39.9

32.9

50.9

51.1

278.9

174.3

399

51.0

10

171.6] 169.0] 163.7] 143.6

147.5

1512 40.1

40.1

51.7

521

.168.1

1474

40.1

51.9

1

252.1{ 259.7] 256.3] 159.1

162.9| 166.5

40.0

46.0

494

50.1

256.0

162.8

40.0

498

12

277.1| 281.6

275.3| 170.1

174.7

177.8

40.0

4G.1

50.9

50.8

278.0

174.2

40.1

50.9

13

172.5| 169.8

164.6] 143.9

148.0| 152.0

40.2

40.3

51.9

523

169.0

148.6

40.3

521

14

250.5] 257.5

254.0] 158.6

162.4| 16621 40.2

40.3

50.4

254.0

1624

403

50.1

15

279.4| 283.6

276.5| 1704

1751

178.2

40.0

40.0

49.8

511

51.0

279.8

174.6

400

511

16

167.6] 165.2| 160.6] 141.7

145.4| 149.7

40.0

40.0

51.6

51.8

164.5

145.6

40.0

51.7

17

261.9] 268.1

263.6{ 162.1

165.9| 1697 402

40.2

49.7

50.0

264.5

165.9

40.2

49.9

18

278.7{ 282.9| 276.9| 170.9

175.5

178.8

40.0

401

51.1

512

279.5

175.1

40.1

51.2

19

165.5] 163.3

159.2} 140.8

144.5

148.7] 40.0

40.1

51.0

5t.6

162.7

144.7

40.1

51.3

20

268.21 274.7] 269.4] 164.3

1686 172.0

39.9

399

49.5

493

270.8

168.3

39.9

49,7
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/TN uﬁﬂ\i“ﬂ’ﬂﬂ'I’J“’ﬂ'ﬁ"l’l'lﬂ'm%iﬁﬂﬂlﬂQ&lﬂ’l‘]ﬁ‘ﬂ‘u 231¢c

BN ﬂil‘u'l"lﬂ!‘lﬂ 40 ¢ ﬂ@l‘ﬂﬂ'l'a'ul‘r‘l'ﬂﬂ']‘lf%)ﬂu 692 72 m"3/hr 'El@li'lﬂ"l‘ill‘ﬂﬂu'l 2.6 l/min

M gungil gunQillnde

(’31411‘7;) Tei 1{Tei 2{ Tei 3|Teo 1|Teo 2!Te0 3} Tei 1| Tei 2|Teo 1{Tco 2| Tei | Teo | Tei | Teo

of 288| 28.7] 28.71 29.1] 20.1} 290.1] 30.1] 30.1{ 30.0] 30.1} 28.7| 29.1] 30.1| 30.1

3| 99.1] 108.8] 114.1] 48.1| 48.3| 483 304| 304} 302 302} 107.3| 482 304| 302

6| 198.7] 201.7| 204.2| 114.4] 112.2] 112.3} 30.7{ 30.7| 34.0; 353} 201.5| 113.0} 30.7 34.7

ol 216.1| 220.1] 218.9] 137.7] 133.9] 134.2| 31.3] 31.3] 39.9] 38.7| 2184|1353 313 393

12| 143.1} 151.3] 154.0| 108.8] 106.9] 107.5] 32.9| 32.9 432] 43.4| 149.5| 107.7) 329 43.3

15| 227.31 231.3] 228.7] 147.1] 144.2| 1452} 34.9] 34.9] 48.7] 48.8]| 229.1| 145.5] 34.9] 488

18] 103.2{ 103.2| 99.5] 111.4] 109.5] 109.6| 37.3] 37.3 55.6] 55.7| 102.0] 110.2 373 . 55.7

21} 234.6| 239.8| 236.5| 152.6] 150.5] 151.3 40.2| 402 57.3 57.3| 237.0) 151.5] 402{ 573

24| 110.6] 1103} 107.5] 117.9| 116.8] 116.8] 40.3| 40.3| 63.7| 64.0| 109.5| 117.2| 40.3| 63.9

27| 234.5] 239.3| 236.0] 149.7] 149.2{ 149.0| 39.5] 39.5 62.1 61.9] 236.6| 149.3] 39.5| 62.0

30 249.9] 254.0] 2495} 163.3| 162.2| 163.0] 42.5| 42.5| 67.6] 67.6| 251.1] 162.8| 42.5} 67.6

33| 260.2| 264.3| 258.7| 170.4| 169.1] 169.0} 41.5] 415 75.6} 75.7) 261.1) 169.5; 41.5] 75.7

36| 122.9] 122.7] 119.9] 124.8] 125.6| 126.0] 40.9] 41.0] 78.0| 78.1{ 121.8| 125.5| 41.0 - 78.1

19| 182.8] 178.5| 171.3] 141.8| 142.1| 142.0] 41.0f 41.0[ 73.5{ 73.8| 177.5{ 142.0| 41.0y 73.7

421 123.0] 121.4] 117.4] 123.6] 124.9] 124.0| 41.5] 41.6] 70.4| 70.4| 120.6] 124.2 41.6| 704

45] 114.8] 114.3) 111.24 120.9 122.1 122.0 4018 40.8] 69.8] 69.8( 113.4] 121.7| 40.8| 69.8

48] 163.4| 171.7| 173.3] 125.2| 127.2] 125.2| 41.1] 411} 66.6| 67.2| 169.5 1259 41.1 66.9

51| 102.0} 101.8| 99.3] 109.7] 111.5] 108.0 10| 410 64.6| 64.2] 1010} 100.7] 41.0| 644

54| 240.8| 245.7] 241.5] 157.3| 157.5] 155.6] 410} 41.1| 63.5| 63.5] 242.7| 156.8] 4L1.1]" 63.5

571 119.0] 118.4] 115.1] 124.6] 125.6 122.9| 41.5| 41.5 69.5 69.5] 117.5 124.4| 41.5] 69.5

60| 103.0| 102.6] 100.5| 110.4} 112.5| 108.5] 41.3| 41.3 66.8| 67.1] 102.0] 110.5] 413| 67.0

63| 93.5| 929 91.3]|102.3] 105.0] 100.4| 40.8( 408 62.1; 622} 92.6(102.6 40.3 62.2

66| 85.9] 855 83.8] 95.5| 984| 93.2| 40.9] 405 57.0] 57.7| 85.1] 957} 40.9] 574

6o| go.0| 79.8] 7831 90.0f 92.9] 87.4] 413} 41.4| 53.0| 54.0| 794 %01 4L4| 353.5

72 80..5 799 77.9] 89.1] 91.8| 87.0[ 41.0] 411] 50.5{ 51.2 794 893 411 50.9

75| 7181 71.4| 70.6] 82.1] 84.9] 79.7| 41,1] 41.1 492| 497 713} 822] 411 495

78| 206.8| 212.1} 211.2) 123.6] 125.4] 122.3 4090 405 47.8] 48.5]210.0| 123.8| 409 482

81{ 91.9| 91.6| 89.7] 105.1} 105.4| 104.0[ 40.8) 408 52.9| 532 91.1)104.8 40.8 531
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34

80.9

80.9

79.4

92.5

94.1

90.9

41.1

ail

51.3

51.7

80.4

92.5

41.1

51.5

87

227.1

2311

230.5

146.1

145.2

146.1

40.8

40.8

53.8

538

225.6

145.8

40.3

53.8

90

105.3

1051

102.5

1151

1153

113.9

40.8

4038

60.4

60.4

104.3

114.3

40.8

60.4

93

921

92.2

90.0

101.5

103.0

100.2

41.0

41.1

58.2

58.5

91.4

101.6

41.1|

58.4

96

234.1

239.2

236.2

152.2

151.9

1509

41.0

41.1

58.6

58.8

236.5

1517

41.1

58.7

99

113.7

113.7

110.6

120.6

121.0]

1191

40.3

404

65.2

65.3

112.7

120.2

40.4

653

102

97.8

97.6

95.6

106.2

107.9

104.6

40.8

40.8

62.6

62.8

97.0

106.2

40.8

62,7

105

229.0

2329

231.9

146.0

146.8

144.3

40.8

404

594

594

2313

145.7

40.6

59.4

108

200.2

196.7

189.0

150.2

149.5

146.7

40.5

40.5

65.4

65.3

1953

148.8

40.5

65.4

111

106.6

106.6

104.0

112.2

114.2

110.6

- 41.0

411

65.0

6s5.2

105.7

1123

41.1

65.1

114

199.4

207.6

207.8

134.2

135.7

133.6

41.2

412

62.0

62.5

204.9

134.5

41.2

62.3

117

112.6

1124

109.4

120.6

1194

1178

40.7

40,7

64.6

64.7

111.5

1193

40.7

64.7

120

1527

161.9

163.8

121.3

123.6

121.6

41.2

41.2

62.3

62.3

159.5

122.2

41.2

62.3

123

246.8

251.8

2477

162.2

160.5

162.0

40.4

40.5

65.4

654

248.8

161.6

40.5

65.4

126

114.6

114.4

112.0

1193

121.0

117.5

40.5

40,6

68.5

68.7

113.7

1193

40.6{

68.6

129

154.3

162.7

164.7

1233

1259

123.6

40.8

40.8

65.2

65.5

160.6

1243

40.8

654

132

2041

2004

192.7

152.0

151.9

148.1

40.7

40.8

66.8

66.8

199.1

150.7

40.8

66.8

135

162.9

172.2

172.9

129.1

131.6

129.5

41.6

41.6

66.7

66.9

169.3

130.1

41.6

66.8

138

2533

251.9

154.5

167.6

167.3

165.4

408

40.8

703

70.1

221.9

166.8

40.8

70.2

141

134.2

133.8

130.5

133.8

1353

131.7

408

40.8

76.6

76.6

132.8

133.6

40.8

76.6

144

170.3

178.4

179.5

133.9

136.7

133.8

40.8

41.0

73.8

74.0

176.1

134.8

40.9

73.9

147

259.1

264.1

2593

171.2

171.5

169.0

41.1

41.1

74.2

74.1

260.8

170.6

41.1

74.2

150

139.6

139.3

135.9

137.5

139.3

135.2

41.4

41,5

79.9

£0.0

138.3

1373

41.5

80.0

153

122.0

121.6

119.1

122.9

126.2

120.6

41.6

41.7

77.2

774

120.9

123.2

41.7

77.3

156

246.5

2517

248.1

159.6

161.3

157.2

41.8

418

71.0

714

2488

159.4

41.8

712

159

130.2

129.7

126.5

131.2

1333

129.0

40.9

41.0

73.8

74.0;

128.8

1312

41.0].

73.9

162

114.0

113.5

111.0

117.5

121.0

1154

39.7

39.8

1.4

71.5

1128

113.0

39.8

7L.5

165

241.8

246.3

243.1

155.7

157.4

1533

38.6

38.6

65.9

66.4

243.7

155.5

38.6

66.2

168

216.7

212.7

204.1

159.2

159.6

155.0

418

41.8

71.0

71.1

211.2

157.9

41.8

71.1

171

120.0

120.0

117.2

1214

124.6

119.3

40.2

40.2

71.0

71.3

119.1

121.8

40.2

71.2{

174

2534

257.5

2535

166.2

167.1

164.0

39.5

39.5

65.4

69.5

254.8

165.8

39.5

69.5

177

135.3

134.8

131.8

134.5

136.5

1321

40.9

40.9

75.2

754

134.0

134.4

40.9

753

180

117.9

117.3

115.1

120.2

123.6

110.0

42.1

42.1

72.6

73.0

116.8

117.9

42.1

72.8




169

183

158.2

165.5

163.1

126.6

1298

126.4

41.5

41.6

66.8

67.5

163.9

127.6

41.6

67.2

186

108.2

108.2

106.3

114.1

1174

1122

404

40.4

63.7

64.5

107.6

114.6

40.4

64.1

189

98.6

98.4

96.9

106.2

109.5

103.9

41.2

41.2

60.7

61.0

98.0

106.5

41.2

60.9

192

92.0

91.5

90.1

100.2

103.8

97.9|

41.1

41.2

56.8

57.6

91.2

100.6

41.2

372

195

86.1

85.8

84.5

94.9

98.5

924

408

40.8

53.6

54.4

85.5

95.3

40.8

54.0

198

87.6

86.9

8s5.1

95.0

98.0

927

40.0

40.0

513

51.8

86.3

95.2

40.0

51.6

201

153.4

152.1

148.1

109.4

1115

105.7

399

39.9

49.3

50.6

151.2

108.9

35.9

50.0

204

90.0

90.1

893

100.5

103.3

98.2

433

43.3

61.4

59.5

89.8

100.7

43.3

60.5|

207

704

68.6

714

83.3

86.2

81.1

41.8

41.8

4R.9

494

70.1

33.5

418

492

210

68.9

63.8

68.0]

77.6

804

75.1

39.7

39.7

46.7

474

68.6

71.7

39.7

47.1

213

66.1

66.0

65.5

73.8

76.6

714

40.3

40.3

46.1

46.3|

65.9

73.9

40.3

46.2

216

63.9

63.8

63.2

70.7

73.5

68.5

39.9

39.9

452

458

63.6

70.9

39.9

45.5

219

74.8

73.6

721

17.9

80.0

77.0

39.1

39.2

45.3

45.2

73.5

78.3

392

453

222

220.7

224.5

2238

139.1

138.8

138.0

38.6

45.6

47.5

452

223.0

138.6

421

46.4

225

864

86.5

853

99.2

99.3

98.3|

394

394

50.9

51.0

86.1

98.9

394

51.0

228

" 77.8

77.9

76.9

89.0

90.1

874

40.2

40.3|

49.1

49.6

715

88.8

40.3

494

231

71.9|

71.8

708

81.7|

834

79.8

39.9

39.9

47.7

48.4

71.5

8l.6

39.9

48.1

234

67.9

67.7

67.1

76.3

782

74.3

400

40.0

46.6

47.1

67.6

76.3

40.0

46.9

237

109.9

118.3

123.3

84.9

87.1

854

39.6

39.6

458

46.3

117.2

85.8

39.6

46.1|

240

83.9

835

82.1

97.1

96.8

96.6

40.5

40.5

438.0

48.2

83.2

96.8

40.5

48.1

243

73,2

73.2

723

85.8

83.6

85.8

39.7

39.7

471

474

729

85.1

39.7

47.3

246

68.9

68.9

67.9

77.9

79.3

76.2

40.3

403

46.6

46.8

'68.6

77.8

40.3

46.7

249

219.1

222.2

2224

137.6

137.0

137.0

40.3

40.3

48.1

48.1

221.2

137.2

40.34.

48.1

252

202.6

193.4

191.5

1450

142.7

1419

39.8

398

56.7

56,7

197.5

143.2

39.8

56.7

255

93.5

93.8

91.7

102.7

103.2

101.7

39.7

39.8

56.3

56.4

93.0

102.5

398

56.4

258

235.0

237.6

2356

151.7

150.9

150.5}

40.0

40.1

571

57.2

236.1

151.0

40.1

57.2

261

101.6

1014

99.6

109.8

1104

108.7

401

40.2|

60.3

60.3

100.9

109.6

40.2

60.3

264

183.5

179.0

172.5

1338

133.7

130.2

41.3

41.9

58.2

584

178.3

132.6

41.9

583

267

90.7

904

88.9

100.7

102.1

99.3

414

414

56.7

57.0

90.0

100.7

414

56.9

270

187.8

195.8

197.2

1221

123.6

1233

404

40.5

53.9

4.7

193.6

123.0

40.5

54.3

273

238.2

242.0

2404

156.1

155.0

1 54..8

40.9

40.9

58.8

58.8

240.2

155.3

40.9

58.8

276

1174

117.4

1144

123.2

123.3

121.7

40.8

40.8

66.2

66.5

116.4

122.7

408

66.4

279

1403

148.2

151.0

119.7

121.7

120.6

40.8

40.9

63,7

63.9

146.5

120.7

40.9

63.8
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282

217.6

213.3

205.5

154.3

1534

150.6]

40.8

4G:.9

66.3

66.4

2121

152.8

40.9

66.4

285

107.7

107.6

105.1

113.2

1151

111.7

40.8

40.8

65.9

66.2

106.8

113.3

40.8

66.1

288

2455

245.1

245.6

160.0

159.9

158.2

40.8

40.8

65.1

65.1

2454

159.4

40.8

65.1

291

125.7

1283

123.3

128.6

129.1

126.7

41.0

41.2

71.6

71.1

1258

128.1

411

71.4

294

2238

2189

211.2

158.3

158.1

154.2

41.1

411

69.5

69.6

218.0

156.9

41.1

69.6

297

1125

112.1

109.5

117.1

119.5

115.1

40.5

4.6

69.1

69.5

111.4

117.2

40.6)

69.3

300

103.1

102.9

100.8

1113

107.0

108.7}

40.5

41.0

65.1

65.5

102.3

109.2

40.8

65.3

303

2433

2454

2437

158.3

158.9

156.4

41.0

41.0

62.2

62.5

2441

157.9

41.0

624

306

1114

110.9

108.9

117.2

1193

1154

41.0

41.0

63.2

62.6

1104

117.3

41.0

62.9

309

99.8

99.3

97.7

107.3

110.3

105.4

41.0

41.0

63.2

62.6

93.9

107.7

410

62.9

312

232.0

236.7

2347

147.9

149.3

145.7

40.5

40.5

58.7

58.7]

234.5

147.6

40.5

58.7

315

2497

2534

250.0

164.9

164.7

163.1

41.0

41.0

65.3

65.3

251.0

164.2

41.0

653

318

119.8

1200

116.7

1223

1243

120.6

41.5

41.5

69.3

69.6

1188

1224

41.5

69.5

321

251.8

255.6

2524

165.5

163 .4

1658

40.2

40.2

69.0

69.2

2533

164.9

40,2

69.1

324

238.1

2342

2242

167.2

166.7

162.4

39.5

396

755

754

2322

165.4

39.6

75.5

327

123.4

122.7

120.3

1247

127.4

1223

41.0

41 .0

75.6

75.6

122.1

124.8

41.0

75.6

330

248.1

253.1

249.7

160.1

161.9

158.1

41.1

41.0

70.6

71.0

250.3

160.0

41.1|

70.8

333

263.7

268.4

2634

174.3

174.6

171.8

41.0

41.0

75.0

75.2

265.2

173.6

410

75.1

336

143.7

143.4

139.6

140.5

1423

137.9|

41.0

40.8

81.5

8L.6

142.2

1402

40.9

81.6

339

157.5

165.2

166.7

135.6

135.1

138.6

41.0

40.6

784

78.7

163.1

136.4

408

786

342

264.9

269.8

264.6

175.2

176.3

172.8

41.0

41.0

77.5

71.7

266.4

174.8

41.0

77.6

345

194.1

190.9

183.3

161.4

162.7

157.2

41.0

41.0

34.2

84.0

1894

160.4

ar0|

4.1

348

266.0

270.3

265.2

173.7

175.8

1711

40.5

40.5

329

83.1

267.2

173.5

40.5

83.0

351

279.1

2834

2774

187.4

185.9

181.7

41.5

41.5

86.1

86.1

280.0

185.0

415

86.1

354

159.6

159.2

155.1

150.2

153.2

1473

410

41.0

90.8

91.3

158.0

150.2

41.0

91.1

357

1721

180.7

181.3

1451

149.4

1444

40.7

40.4

88.2

88.5

178.0

146.3

40.6

88.4

360

276.1

281.2

2763

182.8

184.6

1798

40.7

408

84.2

84.3

2719

182.4

40.8

843

363

146.2

147.7

142.4

140.6

144.1

137.6

40.8

40.8

87.0

87.1

145.4

140.8

40.8

871

366

1614

170.1

170.9

1389

143.4

1383

413

413

824

824

167.5

140.2

41.3

824

369

259.6

264.1

260.4

169.9

172.2

167.2

40.7

40.8

74.8

75.0

2614

169.8

40.8

74.9

372

144.0

143.2

1397

140.3

1433

1375

40.5

40.6

79.3

79.6

1423

1404

40.6

79.5

375

259.0

263.8

260.1

169.4

1715

166.3

39.1

391

77.5

77.8

261.0

169.1

39.1

77.7

378

130.4

129.8

127.2

129.9

133.6

1272

39.5

395

71.5

77.8

129.1

130.2

39.5|

77.7].
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381

117.6

117.1

1151

120.2

124.9

117.7

39.9

39.9

73.4

734

116.6

120.9

39.9

73.4

384

1129

1123

109.9

116.4

120.8

114.0

39.6

38.6

66.8

674

111.7

117.1

39.6

67.1

387

105.7

105.4

103.0

110.0

114.1

107.5

39.7

3%.7

62.3

62.8

104.7

110.5

39.7

62.6

390

2317

236.5

235.5

148.7

150.9

146.5

41.0

41.0

591

59.2

234.6

148.7

41.0

59.2

393

112.5

112.2

109.9

118.7

123.2

116.7

394

394

63.1

633

111.5

119.5

394

63.2

396

104.2

104.1

102.0

109.5

112.6

1073

40.3

404

61.3

614

103.4

109.8

40.4

61.4

399

240.3

244.2

241.8

158.9

159.7

156.8

388

38.8

61.6

61.8

2421

158.5

38.8

61.7

402

111.8

1117

109.6

1174

120.0

1153

39.2

39.3

64.9

64.9

111.0

117.6

393

64.9

405

1013

101.0

99.6

108.3

111.3

106.1

38.5

38.5

62.3

62.8

100.6

108.6

3835

62.6

408

1 96.9

96.8

94.6

102.7

106.0

100.6

39.9

39.9

582

58.7

96.1

103.1

39.9

58.5

411

104.3

104.2

102.0

112.7

115.0

1109

39.3

39.3

57.9

58.1

103.5

112.9

58.0

414

223.6

2284

227.6

144.1

145.6

1424

392

392

56.4

56.8

$226.5

144.0

393

39.2

56.6

417

244.8

248.2

246.1

162.6

162.5

160.6

393

394

63.4

63.4

246.4

1619

394

63.4

420

2465

249.8

247.6

162.8

163.3

160.9

387

38.8

66.9

67.1

2480

162.3

38.8

67.0
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o o o = o a &
AT uFAIANAUNVBNIAZVIDDNUDID Tﬂiu‘lul‘ﬁaiﬂmglﬂulﬂiﬂq

a1 | U@ (mban | 181 | AR (mbad) | 1981 | ANAY (mbar)
G| h | een |Guwh] dn | een |Gud) W | een
2| 23 sl a4 15 al 86 7 .
4 24 a4l 46 18 9 gs| 24 2
6 18 9 481 24 6 90 19 5
5| 28 4 sol 18 s| 92| 28 8
w0 12 6] 521 30 8| o4l 29 2
N Y T Y e 6
14] 18 3l ose| 12 s| 98] 23 0
16l 12 o 58 2 3| 100 26 5
8 17 6| 60| 16 ol 102l  u| s
20 20 3 62 17 1| 104 25 8|
2| 16 s| 64 28 o| 106 28 6
ul 17 of 66 19| ol 108 2 5
26| 26 s| e8| 1] 2| 110 7|l 12
28] 18 3l 700 10 4l 12| 1 2
30 16 4 | 2 3| 114 20 9
32| 11 | 74 17 -s| 116 15 8
34| 18 3l | 1s 4l ns| 13 2
6! 14 6| 78] 23 s| 120 20 6
38| 17 -4l 80 o sl 12| 2 3
a0 25 6] | 22 1| 124 2| 2
2 11 s|  s4| 18] 9| 126 9 4
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ar { o - 4
M3 naasRuRuRvuiuazveenveds Ta Ty luweivasngaiunios

nan | ANNAY (mbad) | 1381 | ANAY (mbar) | 1381 | A WA (mbar)
Guiipy| W | een |Guaih| h | een [Gwi| sh oon
2l 12 4 4|l 16 4 8| 11 8
4 13 7 46 . 14 6 88| 12 5
6 13 2 4 15 3 9of 12| 6|
8 9 6 50 12 5 92 13 3
10 11 4 52 17 7 94 10 4
12 12 6 54 11 6 9% 9 6
14 15 7 56 11 4 98 9 6
16 18 6 58 14 70 100 14 4
18 10 5 60 13 8 102 9 5
20 13 s| e 10 6| 104 1| 6
) 16 7 64 11f 4 106 10 7
24 8 4 66| . 11 5| 108 9 4
26 10 5 68| 9 9| 110 /I
28 9 6 70 13 51 112 11 8
30 12 4 72 11 9 114 10 4
32 10 7 74 14 5| 116 9 5
34 11 8 76 11 4 118, 10 2
36 10 7 78 13| 6] 120 11 5
38 12 6] 80 11 71 122 12 6
40 14 5 82 12 5| 124 9f 7|
42 14 3 84 10 4 126 1 3
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a4 uaasgamgivudwazfunsesfiannzulsaieu

1 -
o UV (c)
(UMW)
0 75.0 92,0l 113.0 143.0] 166.0] 176.0
15] 1300 139.0] 1550 1850 209.0| 216.0
30| 181.0] 190.0f 1980 236.0] 2550 263.0| .
45| 2020 2120 2280 256.0f 276.0] 2840
60| 208.0f 2180 2350| 2620] 2810 289.0
75t 2120 2210 238.0] 2640  282.0] 290.0
- 90| 2140 223.0| 239.0f 265.0] 2840 2920
105/ 2160 2250 2420 267.0] 285.0[ 294.0
120 2170 2260 2430 269.0] 2850[ 295.0
1351 219.0] 229.0] 243.0] 2700 287.0] 2950
150 2200 2300 2460 272.0f 2880 2970
165 2220 231.0] 247.0f 271.0] 289.0[ 2980
180] 2230 2330 2480 2730  290.0[ 299.0
05| 2240| 2340 2400 2740[ 2900[ 2980
2100 2260 2360 2510 2750[ 291.0]  299.0
225 2280 2360 251.0] 275.0[ 294.0{  300.0
240, 2290 237.0] 253.0F 2770  293.0[ 299.0
255 2200|2400 2540 2770{ 2930 3010
270 2320 2410 2560 2770 296.0[ 302.0
285 233.0 2410 2560 279.0f 2950 3010
300| 2340 2430 257.0] 279.0] 296.0] 304.0
3150 2350 243.0] 257.0f 281.0] 2980 305.0|
330 2360 246.0| 2580 28L0[ 299.0| 305.0
345| 2380] 247.0f 259.0( 2820| 3000 304.0
360| 238.0 246.0( 261.0] 2830 298.0] 306.0
375  239.0] 246.0| 263.0| 284.0] 299.0] 306.0
390] 241.0| 248.0| 263.0f 2850 300.0| 306.0
405| 2410 2500 2640 2860 3000 307.0
420 243.0| 251.0| 263.0] 286.0f 3000} 309.0
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o 2520] 2610] 2740] 3000] 31L0[ 327.0
15| 183.0] 193.0| 203.0] 2220] 2420 273.0
30| 1500] 1580| 1680] 1780 199.0] 227.0
45| 135.0| 1380] 149.0] 166.0] 1840 2040
60| 1260| 131.0] 141.0] 16L.0] 1780] 196.0
75| 1220] 1270 1380 1580 175.0| 1920
90| 1200] 1250] 135.0| 156.0] 172.0] 188.0
105| 119.0] 123.0] 133.0] 153.0] 1700] 186.0
120 1180] 1220{ 131.0] 1510 168.0[ 183.0
135 117.0] 1210] 1290 149.0] 166.0] 1810
150 117.0] 1200 1270 147.0] 163.0] 179.0
165| 115.0] 119.0] 1260 146.0] 1620 178.0
180] 115.0] 117.0] - 1250 1440] 1600 176.0
195 114.0] 1160] 123.0] 1420] 1580 1740
210 1120] 1150] 1220 1410] 1570 1720
225 111.0| 1140] 1210 1400 155.0] 170.0
240 1100] 113.0] 1200] 1380 1540 169.0
255 100.0] 1120] 1190 1370 1520] 167.0
270]  1080] 111.0] 1180] 1360] 1510 165.0
285|  107.0] 1100 117.0] 1350] 1500 163.0
300]  106.0] 109.0| 116.0] 133.0] 1490] 1620
315] 105.0]  108.0| 1150 132.0] 1480 161.0
330] 1040 107.0] 1140| 1310] 1460 159.0
345]  103.0] 1060] _113.0] 1300| 1450] 1580
360] 102.0] 105.0] 112.0] 129.0] 1440] 157.0
375|  101.0] 1040] 11L.0| 1280 143.0] 156.0
~390] 1000] 103.0] 110.0] 127.0] 141.0] 155.0
405 1000] 103.0] 110.0] 1260| 140.0] 153.0
420 99.0] to20] 109.0] 1250| 1390 1520
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0 77.0 87.0 105.0{ 1270 143.0 152.0
15 99.0| 108.0[ 121.0] 143.0] 156.0[ 162.0
30| 1150 1250 136.0] 157.0] 167.0 175.0
45| 123.0f 132.0] 1430 163.0[ 174.0{ 1800
60 1270/ 137.0] 1480 1670] 177.0] 1830
75 1310 139.0] 1500 170.0] 179.0f 185.0
90f 133.0f 1420 153.0[ 171.0f 181.0] 187.0
105{ 136.0| 1440 1550 1720 1820 188.0f
120 137.0 1450/ 156.0| 174.0] 182.0] 188.0
135| 140.0] 1470 158.0| 175.0| 1830 189.0
150 141.0] 148.0; 159.0] 176.0[ 184.0] 190.0
165 142.0/ 149.0] 160.0] 176.0| 1850 190.0
180 144.0f 150.0) 161.0| 1770/ 186.0] 1910
195 145.0] 151.0/ 162.0f 178.0] 185.0{ 191.0
210| 146.0f 153.0| 16260 1790/ 186.0 191.0
225 147.0] 153.0| 163.0] 179.0{f 187.0] 192.0
240| 1490 1540/ - 1640{ 180.0| 187.0] 1910
255| 149.0| 1550/ 164.0| 180.0| 187.0{ 192.0
270] 151.0] 156.0] 165.0] 180.0] 188.0] 193.0
285 1510 156.0{f 166.0] 181.0] 188.0| 193.0
3001 152.0] 157.0] 167.0f 181.0] 189.0] 194.0
315|  153.0] 158.0f 1670 181.0] 189.0] 194.0
330} 153.0] 159.0 168.0[ 1820| 190.0] 194.0
345) 1540 159.0] 169.0] 182.0] 190.0| 195.0
360 155.0] 1590] 169.0] 1830] 1900 195.0
375| 1550 160.0( 170.0] 1830 191.0] 195.0
390 156.0] 1610 1700 1840} 191.0] 195.0
405 157.0f 1620 - 171.0 184.0| 191.0] 196.0
420]  1580] 1620] 1710] 1840| 19L.0] 1960
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of 1580{ 1640/ 170.0{ 180.0[ 1910 1950
15| 146.0] 150.0f 159.0[ 168.0] 179.0] 183.0
30 137.0] 1420[ 148.0 1580 168.0] 172.0|
45| 1310] 1340 141.0] 152.0[ 161.0] 167.0
60[ 125.0] 131.0] " 137.0] 149.0f 1580 164.0
75| 123.0( 1260 1340 1470 1550] 162.0|
90| 122.0] 1250 1320 1450] 1540| 161.0|
105| 1200 1240 1300 143.0] 1520 159.0
120 118.0] 1230 1280 1420 1500 157.0
135 1180 1220 127.0] 1400 149.0{ 156.0
150 117.0] 1210 1250 1390 1480 155.0
165 1160 1200 1240 1380 1470 155.0
180] 1150] 1200 123.0] 137.0] 146.0] 1530
195 1140 1180 1220 1350 1450] 1520
210] 1130 1170 122.0] 1340 1430 1510
225| 1120 1160] 121.0] 133.0] 1420 - 150.0
240 1110] 1150] - 1200] 1320] 1410] 1490
255)  111.0] 115.0{ 119.0] 1320] 141.0[ 149.0
270] 110.0] 114.0{ 1180] 1310 140.0] 147.0
285  109.0f 113.0] 117.0] 1300[ 1390 1470
300]  1080| 1120] 117.0] 1290] 1380| 1460
315| 1070 11L0[ 116.0] 128.0{ 1380 145.0
330 106.0{ 1100] 1160 1270 137.0] 144.0
345 1050 109.0( 1150 1260 1350 144.0
360( 1050/ 1090 114.0] 1260 1350 143.0
375/ 103.0( 1070 1140 1250 1340 1420
390 1020 106.0[ 113.0[ 1240| 1330 141.0
405| 1020 106.0] .112.0 1230 133.0{ - 141.0
420 10L0[ 1050[ 111.0[ 1220 140.0

132.0
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