MANHIN



MANUIN N

nram &, Tunsdifiszanuduell ¥ #0° uae ¥ #180°



85

mIm R, Tunsdifissunuidesdl ¥ #0° uag y #180°

(cos@sin O sin P, — P, NI 1180)

—(sin 0 cosG sinl cos Y NP g — P, NI /180)

+(cos G cos O cosP(sin Py, —sinPy,)

+(cos O cos ¥ sinG sin@)sin P g —sin @)
.. (cos O sin@sin} Ycos Pgg —cos@y,)

R = (n.1)
* 2(cos cos O sin @, + (I 1180 sinG sin )

4 o ) a o = &
e @ unz @y A9 YT TNNTzoMAsTUIRT HSTaTIndRNYBITTILIBEY &3

TIWIITRNIIN

(n.2)

(AB+\/A2-BZ+1):|

59l }’>00 0, =—min @S,cos""i 2

(n.3)

(4B —A/ 42 —32+1):|

W =ming @ cos |
55 52
[ 4% +1

n5al Y <0° @, =—miny Py, cos™! (n.4)

[ (4B —~J42 —B? +1)}

A% +1

C!)SS =miny @, cos

1_(AB+'\/A2 —B? +1)}} 5)

A% +1

Lfll'f:) = cos§ " sing’ ’ B:tan5 cosgm sing
(sin}/tan9) tan ) tan (sin}/tang)



MANHIN Y

auMIANOURMEUTABINA



87

aunIAnNgaEiaeIna (14911015 Interporation ms19pauTAnIN AU QUYL 275-

325 K 994 Incropera, 1985)
P = —0.003997XT, . +2.377225 (v.1)

C,=003XT, +998.25 (v.2)

6

V. =(0.0948X T, —12.405)X10 ") (v.3)

Eo=(0077XT, +3.125)X10 (v.4)

Pr =—0.0002X T, +0.7685 (.5)
o 1 e gamgliowme



MANHIN A

Iﬂmmmmnﬁmmn’mwmmé‘mmmi’



89

clear
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Tenter = input('Tenter ');

Tleave = input('Tleave );
Ts = input('Ts");
Tm = (Tenter+Tleave)./2;

V_rate = input('volume flow rate Q, m~3/s ");

N = input('number of duct 7;
Acd = input('cross section area of 1 duct ¥);
D = input('diameter of duct ")

airdensity = -3.997¢-003*Tenter+2.3605;
Cp = 1000,
m_rate =V _rate*airdensity;

m _rate d=m_rate/N;

Um =m rate d.Aairdensity.*Acd),

Apt = input('total surface area ');

Ac = input('total space cross sectional area ');
Tfi = (Tenter+Tleave)./2;

k_Th = (7.7e-002*Tfi+3.2e+000)*0.001;
kineviscos T = (9.48e-002*Tfi~1.255¢+001)*0.000001;

airdensity =-3.997e-003*T11+2.3605;
airdensityl =-3.997¢-003 *Tenter+2,3605;
v =Um;
Re = Um*D./kineviscos_T1I;
if Re<2500

h_id = 2.47*k_TH/D:

else disp('Re not in the Range ")

end

DeltaTm = (Tenter-Tleave)./(log((Tenter-Ts)./(Tleave-Ts)));
Tleavel = Tenter-(h_id.* Apt.*DeltaTm)./(airdensity]. *V.* Ac.*Cp);
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if abs(Tleavel-Tleave) >= 0.001
while abs(Tleavel-Tleave)Tleave >= 0.1
Tfi = (Tenter+Tleavel)./2;
k_Tfi = (7.7e-002*Tfi+3.2e--000)*0.001;
kineviscos_Tfi = (9.48e-002*Tfi-1.255e+001)*0.000001 ;

airdensity =-3.997¢-003*Tfi+2.3605;
Re =Um*D./kineviscos_Tfi;
if Re<2300
h_id =2.47*k_T./D;

else disp('Re not in the Range ')

end
DeltaTm = (Tenter-Tleavel)./(log({Tenter-Ts)./(Tleavel-Ts)));
TT = Tenter-(h_id.*Apt.¥DeltaTm)./(airdensity.* V. * Ac.*Cp);
ii =Tleavel;
Tleave =i,
Tleavel =TT;
end
end
Tinlet =Tleavel;
beta_rl = input(‘angle of roof "Y*pi/180,
beta 12 = -~26.56*pi/180;
gamma_rl = input(‘surface azimuth angel of roof 1 Y*pi/180;
gamma_r2 = input(*surface azimuth angel of xoof 2 "Y*pif180;
Al = input('Area of roof1 ');
A r2 = input('Area of roof2 ");
absorp_r = input{"absorptivity ');
Emissivity r = input('Emissivity of roof");
kr = input(‘conduct of roof );
Lr = input('Length of roof");
thick r = input('thick of roof ');
beta w = input{'Tile of wall *)*pi/180;

gamma wl = input(‘surface azimuth angel of wall 1 "Y*pi/180;
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gamma w2 = input(‘'surface azimuth angel of wall 2 "y*pi/180;
A_wl = input('Wall 1 Area”);
A w2 = input('Wall 2 Area");
absorp_w = input(‘absorptivity of wall ")
Emissivity w = input('Emissivity of wall );
k w = input(‘conduct of wall '),
L w = input('Length of wall *);
thick w = input('thick of wall "),
i = input('start hour angle );
k = input{'number of point to plot every 5 minute *);
time = input{'range of time to find temp.");
n = input('day of vear");
H _ = input('Mounthly average daily solar radiation MJ/m"2.day );
Gsc =1353;
low = input('Refleatance of ground *);
W = input(‘hour angel "Y*pi/180;
fee = (18+47/60)*pi/180;
delta = (23.45*sin(360*(284-+n)/365%pi/1 80))*pi/180;
Ws = acos(-tan(fee)*tan({delta));
Ho = 24*3600/pi*Gsc*((1+0.033*cos(360*n/3 65*pi/180))*(cos(fee)*cos{delta)*sin(Ws)+Ws*sin
(fee)*sin(delta)));
Kt = H/Ho;
Hd = Ho*(-4.6408+26.5495*K1-28.3422*K2-31.4546*Kt"3+46.442 1 *Kt*4);
aa =0.514+0.228*sin((Ws* 1 80/pi-60)Y*pi/180);
bb = 0.512+0.083 *sin((Ws* 1 80/pi-60)*pi/180);
rt = pif24*(aa+bb*cos(W))*(cos(W)-cos(Ws) )/ (sin{Ws)-Ws*cos{Ws));
I = H*1t;
rd = pif24*(cos(W)}-cos(Ws)(sin(Ws)-Ws*cos(Ws));
Id = Hd*rd;
~Ib - =1I-1d;

if gamma_r1>0

gamma =gamma rl;
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beta =beta rl;
A = cos(fee)/(sin(gamma)*tan{beta)H-sin{fee)/tan(gamma);
B = tan(delta)*(cos{fee)/tan(gamma)-sin(fee}/(sin{gamma)*tan(beta)));
Wsrl =Ws;
Wsr2 = acos{(A*B+H(A"2-BA2+1)"(1/2)/(A"2+1));
if Wsrl<Wsr2
Wsr = -Wsrl;

elseif Wsr2<Wsrl

Wsr =-Wsr2;
end
Wssl =Ws;

Wss2 = acos{(A*B-(A"2-B2+1)(1/2)/(A2+1));

if Wss1<Wss2
Wss =Wssl;

elseif Wss2<Wss]
Wss = Wss2;

end .

Rb rl = ((cos(beta)*sin(delta)*sin(fee)*(Wss-Wsr))-(sin(delta)*cos(fee}*sin(beta)*cos(gamma)*(Wss-Wst) )+
(cos(fee)*cos(delta)* cos(beta)*(sin{ Wss)-sin(Wsr))H(cos(delta)y*cos(gamma)*sin(fee}*sin{beta)*(sin( Wss)-sin
(Wsr)))-(cos(delta)*sin(beta)*sin(gamma)*(cos(Wss)-cos{Wsr)/(2*(cos(fee)* cos(delta)* sin{ Ws)+Ws*sin
(fee)*sin(delta)));

elseif gamma r1<0
gamma = gamma rl;

beta =beta rl;

A = cos(fee)/(sin(gamma)*tan(beta))+sin(fee)/tan{gamma);
B = tan(delta)*(cos(fee)/tan(gamma)-sin{fee)/(sin(gamma)*tan(beta)));
Wsrl = Ws;

Wsr2 = acos((A*B-{A*2-BA2+1)MN1/2)) (A 2+1));
if Wsrl<Wsr2
Wsr =-Wsrl;




elseif Wsr2<Wsrl
Wsr =-Wsr2;

end

Wssl =Ws;

Wss2 = acos((A*B+H(AA2-BA2+1)M1/20/(A2+1D));

if Wssl<Wss2
Wss = Wssl;

elseif Wss2<Wssl
Wss = Wss2;

end

Rb rl = ((cos(betay*sin(delta)*sin(fee)*(Wss-Wsr))-(sin(delta)*cos{fee)*sin{beta)*cos(gamma)* (Wss-Wst)+
{cos{fee)*cos(delta)*cos(beta)*(sin(Wss)-sin( Wsr)))}+(cos(delta}*cos(gamma}*sin{fee)*sin(beta)*(sin{Wss)-sin

(Wsr)))-(cos(delta)*sin(beta}*sin{gamma)*{cos(Wss)-cos{ Wsr) )W (2*(cos(fee)*cos(delta)*sin(Ws)+Ws*sin

(fee)*sin(delta)));
elseif gamma r1=0
gamma = gamma_rl;
beta =beta_rl;
Wspl = acos{-tan(fee}*tan(delta));
Wsp2 = acos(-tan(fee-beta)*tan(delta));
if Wspl<Wsp2
Wsp = Wspl,
elseif Wsp2<Wspl
Wsp =Wsp2;

end

Rb rt = (cos{fee-beta)*cos(delta)*sin(Wsp)+Wsp*sin(fee-beta)*sin(delta))/(cos(fee)*cos{delta}*sin

(WsHWs*sin(feey*sin{delta));
end
Ht r1
It rl  =rt*Ht rl;

Qabsorp_rl = absorp_r*It_r1/3600;
if gamma_r2>0

gamma= gamma_t2;
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=H*(1-Hd/H)*Rb_r1+Hd*(3-+cos(beta r1))/2-+low*H*(1-cos(beta_r1))/2;



94

beta =beta r2;

A = cos(fee)/(sin{gamma)*tan(beta))+sin(fec}tan(gamma);
B = tan(delta)*(cos(fee)tan(gamma)-sin(fee)/(sin(gamma)*tan(beta)));
Wsrl =Ws;

Wsr2 = acos{(A*BHA2-B 2+ 1/2)M(Ar2+1));

if Wsrl<Wsr2
Wsr =-Wsrl;

elseif Wsr2<Wsrl
Wsr =-Wsr2;

end

Wssl =Ws;

Wss2 = acos((A*B-(A2-B 2+ 1) L/2)MW(A~2+1));
if Wssl<Wss2
Wss = Wssl;
elseif Wss2<Wssl
Wss = Wss2;
end
Rb 12 = ((cos(beta)*sin{delta)*sin(fee)*(Wss-Wsr))-(sin(delta)*cos(fee)*sin(beta)*cos(gamma)*(Wss-Wsr)H+
{cos(fec)*cos(delta)* cos(beta)*(sin(Wss)-sin(Wsr}))+{cos(delia)*cos{gamma)*sin(fee)*sin(beta)*{sin(Wss)-sin
{(Wsr)))-(cos{delta)*sin(beta)*sin{gamma)*(cos(Wss)-cos(Wsr))))(2*(cos(fee)*cos(delta)*sin{ Ws)+ Ws*sin
({fee)*sin{delta)));
elseif gamma_12<0

gamma = gamma_r2;

beta  =beta_r2;

A = cos(fee)/{sin(gamma)*tan(beta)H+sin(fee)/tan(gamma);

B = tan(delta)*(cos(fee)/tan{gamma)-sin{fee)/(sin(gamma)*tan(beta)));
Wsrl =Ws;

Wsr2 = acos((A*B-(A2-B~2+1)M120NHA2+1D));
if Wsri<Wsr2

Wsr =-Wsrl;
elseif Wsr2<Wsrl

Wsr = -Wsr2;
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end
Wsst = Ws;
Wss2 = acos((A*B+(AM2-BA2+ 1M I/2)DHNA2+));
if Wss1<Wss2
Wss = Wssl;
elseif Wss2<Wssl
Wss =Wss2;
end
Rb r2 = ((cos(betay*sin{delta)*sin{fee)*(Wss-Wsr))-(sin(del ta}*cos(fee)*sin(betay*cos(gamma)*(Wss-Wsr))+
(cos(fee)*cos(delta)*cos(beta)*(sin{ Wss)-sin{ Wsr))}{cos(delta ¥*cos(gamma)*sin(fee)*sin(beta)* (sin{ Wss)-sin
(Wsr)))-(cos(delta)*sin{beta)*sin(gamma)*{cos(Wss}-cos{ Wsr)) /(2*(cos(fee)* cos{delta)y*sin{ Ws)+Ws*sin
(fee)*sin(delta)));
elseif gamma r2—0
gamma = gamma_12;
beta = beta_12;
Wspl = acos(-tan(fee)*tan(delta));
Wsp2 = acos(-tan{fee-beta)*tan(delta)),
if Wspl<Wsp2
Wsp = Wspl;
elseif Wsp2<Wspl
Wsp = Wsp2;
end
Rb 12 = (cos(fee-beta)*cos(delta)*sin(Wsp)+Wsp*sin(fee-beta)*sin{delta))(cos(fee)* cos(deltay*sin
{(WsHWs*sin(fee)*sin(delta));
end
Ht_r2  =H*(1-Hd/H)*Rb_r2+Hd*(1+cos(beta_r2))/2+low*H*(1-cos(beta_r2))/2;
It r2 = rt*Ht_12;
Qabsorp_r2 = absorp_r*It r2/3600;
if gamma_w1>0
gamma= gamma_wl;
beta =beta w;

A = cos(fee)/(sin(gamma)*tan{beta))+sin(fee)tan(gamma);
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B = tan(delta)*(cos(fee)/tan{gamma)-sin{fee)/(sin(gammra)*tan(beta)))s
Wsrl =Ws;
Wsr2 = acos((A*B+{A2-B 2+ IM12ZNAAM2+1));

if Wsrl<Wsr2
Wsr =-Wsrl;

elseif Wsr2<Wsrl
Wsr =-Wsr2;

end

Wssl =Ws;

Wss2 = acos((A*B-(A"2-B 2+1(12)/(AZ+1));
if Wss1<Wss2
Wss =Wssl;
elseif Wss2<Wss1
Wss = Wss2;
end
Rb wl = {{cos(beta)*sin(delta)*sin{fee)*(Wss-Wsr))}-(sin{deltay*cos(fee)*sin(beta)*cos(gamma)*(Wss-Wsr)+
(cos(fee)*cos(delta)*cos{beta)* (sin{ Wss)-sin{Wsr)D+{cos(delta)*cos(gamma)*sin(fee)* sin(beta)*(sin(Wss)-sin
(Wst))H(cos(delta)*sin(beta)*sin{gamma)*(cos(Wss)-cos(Wsr) )V (2* (cos{fee)*cos(delta)*sin(Ws)+Ws*sin
(fee)*sin(delta)));

elseif gamma wl<0
gamma= gamma_w];

beta =beta_w;

A = cos(fee)/(sin(gamma)*tan{beta}i+sin(fee)/tan(gamma);
B = tan(delta)*(cos(fee)/tan{gamma)-sin(fee)/(sin{gamma)*tan(beta)));
Wsrl =Ws;

Wsr2 = acos({A*B-(A"2-B*2+1 {1720/ A~2+1));
if Wsrl<Wsr2

Wsr =-Wsrl;
c.lseistr2<Wsr1

Wsr =-Wsr2;

end
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Wssl = Ws;
Wss2 = acos((A*BHAA2-BA2+1D)M120/0(AN2+1));
if Wss1<Wss2
Wss = Wssl;
elseif Wss2<Wssl
Wss = Wss2;
end
Rb wl = {{cos(beta)*sin{deltay*sin(fee)*(Wss-Wsr))-(sin(delta)*cos(fee)*sin(beta) *cos(gamma)*(Wss-Wsr))+
{cos(fee)*cos(delta)*cos(beta)*(sin(Wss)-sin(Wsr))+{cos(delta)*cos{gamma)*sin{fee)*sin(beta)*{sin(Wss)-sin
(Wst))-(cos(delta)y*sin(beta)*sin(gamma)*(cos{ Wss)-cos(Wsr) D)2 *{cos{fee)*cos(delta)*sin(WsH Ws*sin
(fee)*sin(delta)));
elseif gamma w1==0
gamma = gamma_w1;
beta =beta_w;
Wspl = acos(-tan(fee)*tan(delta));
Wsp2 = acos(-tan(fee-beta)y*tan(delta});
if Wspl<Wsp2
Wsp =Wspl;
elseif Wsp2<Wsp1l
Wsp =Wsp2;
end
Rb wl = (cos(fee-beta)*cos(delta)*sin(Wsp)+Wsp*sin(fee-beta)*sin(delta))/(cos(fee)* cos(delta)*sin
{WsHWs*sin(fee)*sin{delta));
end
Ht wl =H*(1-Hd/H)*Rb_w1+Hd*(1+cos(beta_w))/2-+low*H*(1-cos(beta_w))/2;
It wl  =rt*Ht wl;
Qabsorp_wl =absorp_w*It w1/3600;
if gamma_w2>0
gamma = gamma_w?2;
beta = beta w;
A = cos(fee)/{sin{gamma)*tan(beta)Hsin(fee)tan{gamma);

B = tan(delta)*(cos(fee)/tan{gamma}-sin(fee)/(sin(gamma)*tan(beta)));
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Wsrl =Ws;
Wsr2 = acos({A*BH{A2-BA2+ 1M 1/2)(AN+T));

if Wsrl<Wsr2
Wsr =-Wsrl;

elseif Wsr2<Wsrl
Wsr = -Wsr2;

end

Wssl =Ws;

Wss2 = acos((AXB-(A"2-B 2+ 1) 1/2)(A~2+1));
if Wss1<Wss2
Wss = Wssl;
elseif Wss2<Wssl
Wss = Wss2;
end
Rb w2 = ({cos(beta)*sin(delta)*sin(fee)*(Wss-Wsi))-(sin(delta}* cos(fec)*sin(beta)*cos(gamma)*(Wss-Wsr))+
(cos(feey*cos(delta)*cos(beta)y*(sin( Wss)-sin(Wsr)) H{cos(delta)*cos(gamma)*sin(fee)*sin(beta)* (sin(Wss}-sin
(Wsr)-(cos(delta)*sin(beta)*sin{gamma)*(cos(Wss)-cos(Wsr) Y)/(2*(cos(fee)* cos(delta)*sin(Ws)+Ws*sin
(fee)*sin(delta)));
elseif gamma_ w2<(0

gamma = gamina_w2;

beta =beta_w;

A = cos(fee)/(sin(gamma)*tan(beta)Hsin{fee)/tan(gammaj;

B = tan{delta)*(cos(fee)/tan(gamma}-sin(fee}/(sin(gamma)*tan(beta)));
Wsrl =Ws;

Wsr2 = acos{(A¥B-(A"2-BA2+1)MN1/2)/(Ar2+1));

if Wsrl<Wsr2
Wsr =-Wsrl;

elseif Wsr2<Wsrl
Wsr =-Wsr2;

end

Wssl = Ws;

Wss2 = acos((A*BHAN2-B 2+ M(12N/A2+1));
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if Wss1<Wss2
Wss = Wssl;
elseif Wss2<Wssl
Wss = Wss2;
end
Rb_w2 = ({cos(beta)*sin(delta)*sin(fee)*(Wss-Wsr})-(sin(delta)*cos(fee)*sin(beta)*cos{gamma)* (Wss-Wsr) )+
(cos(feeY*cos(delta)y*cos(beta)*{sin{Wss)-sin{ Wsr)))+(cos{delta)*cos(gamma)*sin(fee)*sin(beta)* (sin{ Wss)}-sin
(Wsr))-(cos(deltay*sin{beta)*sin{gamma)* (cos{ Wss)-cos(Wsr))V(2*(cos(fee)*cos(delta)*sin(Ws)+Ws*sin
(fee)*sin(delta)));
elseif gamma w2==()
gamma = gamma_w2;
beta =beta_w;
Wspl = acos(-tan(fee)*tan(delta));
Wsp2 = acos(-tan{fee-beta)*tan(delta));
if Wspl<Wsp2
Wsp = Wspl;
elseif Wsp2<Wspl
Wsp = Wsp2;
end
Rb w2 = ({cos(fee-beta)*cos(delta)*sin(Wsp)+Wsp*sin{fea-beta)*sin{deita))/(cos{fee)*cos(delta)*sin
(WsHWs*sin{fee)*sin(delta));
end
Ht w2 =H*(1-Hd/H)*Rb_w2+Hd*(1+cos(beta_w))/2-+Hlow*H*(i-cos(beta_w))/2;
It w2 =rt*Ht w2;
Qabsorp w2 = absorp_w*It w2/3600;
Time=[1:1:k];
for i=1:k-1;
i=it+l;
Ws(i) = acos(-tan(fee)*tan(delta));
aa(f) =0.514+0.228.*sin({Ws(i).*180/pi-60).*pi/1 20);
bb(i) = 0.512+0.083.*sin((Ws(i).*180/pi-60).*pi/180),
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if j=1{==2lj=3lj==4j==5==6l—"7[j==8[=9—10[j==11[==12
W(i) = -90*pi/180;
elseif j=13f=14[j=15[j==16[j===17|j==18|j=19[=20{j==21[j=22(j=23}j==24
W{i) = -75%pi/180;
elseif j=25j==26[j==27|j—28[}—29|j==30[j==3 1 [—32|j==33[—34[/=35[j=36
W(i) = -60*pi/180;
elseif j==37}j==38[j==39(j==40(j==4 1 j—42j—43[j==A44 [j=45[j—46[j==47|j==48
W(i) = -45%pi/180;
elseil j=49==50[j=51[j==52[j==53(j==54|j—>55[j==56j==57|j=—>58|j==>59|j—60
W{i) = -30*pi/180;
elseif j=61]j=62{j==63lj==64[—65[j==66|j==67[—68 [j=—69(j==70[=71[j==72
W) = -15%pi/180;
elseif =73[/=74[=75[="76[—77[j==78|}==79|j—80 j—81 j==82[j=—83}j—84
W(i) = 0*pi/180;
elseit j==85|j==86[[—=87|j==88|j=~-89j==90{j==91[j==92|j==93(j==24[}=95|j==96
W{i) = 15%pi/180;
elseif j=97[j=98}j==99[j=—100[—101[j==102[j—103 j==104[==105[—106[j==107[j==108
W(i) = 30*pi/180;
elseif j==109[j=—110—111==112[j—113}j—114[}—1 1 5|j==116[—117[F=118]—119[j==120
W(i) = 45%pi/180;
elseif j=121[j=122[j==123|j=124[j—125[j—126[j—127|j=—128[j==129[j=130[—=131[j==132
W(i) = 60*pi/180;
elseif j==133[—=134|j=135]j==136[j=137j=138[j=139|j=140[j=141]j==142]j—143[j=144
W) = 75*pi/180;
elseif j==145[j==146(=147[j==148[j==149]j==150[j==15 1[j==152[j==153lj==154]j==155[j=156
W(i) = 90*pi/180;
end
rt{i) = pi/24*(aa{i)+bb(i). *cos(W(i))). *(cos(W (1)}-cos(Ws(i)))./(sin(Ws(i))-Ws(i).*cos(Ws(i))):
It_rl(i} = rt(iy*He_ri;
Qabsorp_rl(i) = absorp r.*It r1{i}./3600;
It_r2(i) = rt(i)*Ht r2;

Qabsorp_r2(i) = absorp_r.*It_r2(i)./3600;



It wi(i)

= rt(iy*Ht_wl;

Qabsorp_w1(i) = absorp_w.*It_w1(i)./3600;

It_w2(i)

= rt(i)*Ht_w2;

Qabsorp_w2(i) = absorp_w.*It_w2(i)./3600;

end
pQrl
pQr2
pQwl
pQw2

Tam
Tsky
Tin
Tinfirst
Tinl
Trol
Tro2
Tri
aaa
bbb
cce
Twol
Two2
Twi

Tinlet
Qabdel_rl
Qabdel_r2
Qabdel_wi
Qabdel_w2
DeltaQ) 111
DeltaQ r12

= polyfit(Time,Qabsorp rl,7);
= polyfit{Time,Qabsorp r2,7);
= polyfit(Time,Qabsorp w1,7);
= polyfit(Time,Qabsorp_w2,7);

= Tenter(1);
=0,0552*Tam™(1.5);
= input('Tin "H273.15;
=Tin;

= Tin;

= Tam(1)+4;

= Trol+1;

=Trol+2;

=Trol;

=Tro2;

= Tri;

= Tam(1)}+3;
=Twol+10;

=Twol+2;
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= input({'Temp. air leave wet pad "H273.15;

= input('Qabdel_r1 ")
= input{'Qabdel 12 ");
= input('Qabdel w1 ");
= input('Qabdel w2 ";
=10;

=10;
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DeltaQ r21 =10;
DeltaQ 22 =10;
DeltaQ_wli =10;
DeltaQ w12 =10;
DeltaQ w2l =10;
DeltaQ w22 =10;

Ac_in = input('Cross section area in swine house");
Va_in = input("Vairin room");
Vip = input(*Vair over flat plate ');

airdensity_in = -3.997e-3*Tinlet+2.3605;

] = input('start hour angle *;

k = input('number of point to plot every 5 minute *);
Cp = 3e-002*Tinlet+9.98e+002;

time = input(‘range of time to find temp.")

Qswine = input(’Amout of swine *0.132;

while DeltaQ} r11>0.1 | DeltaQ ri1<-0.1

Tfo = (Tam+Tro1)/2;

kineviscos_Tfo = (9.48e-002*Tfo-1.255e¢+001)*0.000001;

k _Tfo = (7.7e-002*Tfo+3.2e+000y*0.001;

Pr_Tfo = -2.0e-004*Tfo+7.67e-001;

B Tfo = 1/Tfo;

Grr = abs(9.81*sin(beta_r1)*B_Tfo*(Trol-Tam)*(L._r*3))/(kineviscos_Tfo2);
Ra v =Gr_r*Pr_Tfo;

Nu_vo ={0.825+((0.387*Ra_v 1/60)/(1-H0.492/Pr_TFo)y N9/ 16)) 8/2TN)¥2;
he ro =Nu_vo*k_Tfo/L r;

hr = 5.67e-8*Emissivity _r*(Tsky+Tro1)*(Tsky"2-+Trol/2);

Q rll = hr¥(Tsky-Trol)+hc_ro*(Tam-TrolHabs(Qabdel rl);

Tri =Trol-Q_r1t*(thick r/k r);

Tfi = (Tri+Tin}2;

kineviscos_Tfi = (9.48e-002*Tfi-1.255e+001)*(.000001;
k Tfi = (7.7e-002*Tfi+3.2e+000)*0.001;
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Pr_Tfi = -2.0e-004*Tfi+7.67e-001;
B_Tfi = 1/Tfi;

Re r = Vip*L_r/kineviscos_Tfi;
ifRe r<Se+5

Nuri  =0.664*Pr_THiM(1/3)*Re_r~(1/2);
elseif Re_r>5e+5 & Re r<5.5e+6

Nuri  =0.036*Pr_Tfi*(0.43)*(Re_r*(0.8)-9200);
else

disp('Renolds number not in the range );

end
he ri =Nu_ri*k_Tfi/L r;
Qrl2 = (Tri-Tin)/(1/he_ri);

DeltaQ r11  =Q rl1-Q rl2;
if DeltaQ_r11<-0.1 | DeltaQ r11>0.1
Tfo = (Tam+Tro2)/2;
kineviscos_Tfo = (9.48¢-002*Tfo-1.255e+001)*(0.000001;

k Tfo = (7.7e-002*Tfo+3.2e+000)*0.001;
Pr Tfo = -2.0e-004*Tfo+7.67e-001;
B Tfo = /Tfo;
Grr = abs(9.81*sin(beta_r1}*B_Tfo*(Tro2-Tam}*(L_r*3))/(kineviscos Tfo"2);
Ra v = Gr_r*Pr_Tfo;
Nu_vo = {0.825+((0.387*Ra_vM1/6)/(1+(0.492/Pr_T1o)™9/16))(8/27)))"2;
he_ro =Nu_vo*k_Tfo/L. r;
hr = 5.67e-8*Emissivity_r*(Tsky+Tro2)*( Tsky"2+Tro2/2);
Qrl3 = hr*(Tsky-Tro2)+he_ro*(Tam-Tro2)+abs(Qabdel r1);
Tri = Tro2-Q_rl13*(thick rk r);
Tfi = (Tri+Tin)/2;

kineviscos Tfl = (9.48e-002*Tfi-1.255e+001)*0.000001;

k Th = (7.7e-002*Tfi+3.2e+000)*0.001;
PrTfi  =-2.0e-004*Tfi+7.67e-001;
BT  =UTH;

Rer = Vp*L_rikineviscos Tfi;
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ifRe_r<sSe+5
Nu_ri = 0.664*Pr_Tfi*(1/3)*Re_r*{1/2);
elseif Re_r>5¢+5 & Re_r<5.5¢+6
Nu_ri = 0.036*Pr_Tfi*(0.43)*(Re_r*(0.8)-9200);
else
disp('Renolds number not in the range );
end
he ri  =Nu_ri*k TH/L r;
Q_r14 = (Tri-Tin}(1/hc_ri);
DeltaQ_r12 =Q r13-Q rl4;
X = [DeltaQ rl11,DeltaQ r12];
y = [Trol,Tro2];
P = polyfit(x,y,1);
z = polyval(p,0);
Tro2 =Trol;
Trol =z
end
end
dd =Trol;
ee =TroZ;
ff =Tri;
Trol = aaa;
Tro2 = bbb,
Tri =ccc;
while DeltaQ _r21>0.1 | DeltaQ_r21<-0.1
Tfo = (Tam+Trol)/2;
kineviscos Tfo =(9.48e-002*Tfo-1.255e+001)*0.000001;

k Tfo = (7.7e-002*Tfo-+3.2e+000)*0.001:

Pr_Tfo = -2.0e-004*Tfo+7.67¢-001;

B_Tfo = 1/Tfo;

Grr = abs(9.81*sin(beta_r2)*B Tfo*(Trol-Tam)*(L_r"3))(kineviscos Tfo 2);

Ra v = Gr_r*Pr_Tfo;



Nu_vo
hc_ro
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= (0.825+((0.387*Ra_v (1/6))/(1+(0.492/Pr_Tfo)(9/16))M(8/2TH)"2;
=Nu_vo*k_Tfo/l._r;

= 5.67e-8*Emissivity _r*(Tsky+Trol)*(Tsky~2+Trol2);

= hr*(Tsky-Trol)+hc_ro*(Tam-Trol)+abs(Qabdel r2);
=Trol-Q_r21*(thick_r/k r);

= (Tri+Tin)/2;

kineviscos_Tfi = (9.48¢-002*Tfi-1.255¢+001)*0.000001;

k_Tfi = (7.7e-002*T1i+3.2e+000)*0,001;
Pr_Tfi =-2.0e-004*Tfi+7.67e-001;
B _Tii = 1/Tfi;
Rer = Vip*L _r/kineviscos_TH;
if Re_r<s5e+5
Nuri  =0.664*Pr THA(1/3)*Re_r(1/2);

elseif Re r>5¢+5 & Re r<5.5¢+6

Nu_ri

else

= 0.036*Pr_Tfi*(0.43)*(Re_r*(0.8)-9200);

disp('Renolds number not in the range');

end

he ri
Q22
DeltaQ r21

= Nu_ri*k_T{/L_r;
= (Tri-Tin)/(}/hc_ri),

=Q 121-Q r22;

if DeliaQ_r21<-0.1 | DeltaQ r21>0.1

Tio
kinevis
k Tfo
Pr Tfo
B Tifo
Grr
Ra v
Nu_vo
he_ro

hr

= (Tam+Tro2)/2;
cos_Tho = (9.48¢-002*Tio-1.255e+001)*0.000001;
= (7.7e-002*Tfo+3.2e+000)*0.001;
= -2.0e-004*Tfo+7.67e-001;
= 1/Tfo;
= abs(9.81*sin(beta_r2)*B_Tfo*(Tro2-Tam)*(L _r"3))}(kineviscos Tfo 2});
= Gr_r*Pr_Tfo;
=(0.825+((0.387*Ra_v~(1/6))/(1 +(0.492/Pr_Tfo)"(§." 16)M8/27))"2;
=Nu_vo*k_Tfo/L r;

= 5.67e-8*Emissivity_r*(Tsky+Tro2)*(Tsky" 2+Tro2"2);
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Q 23 = hr*(Tsky-Tro2)+hc_ro *(Tam-Tro2)+abs(Qabdel r2);
Tri =Tro2-Q_123*(thick_r/k r);
Tfi = (Tri+Tin)/2;

kineviscos_Tfi = {9.48e-002*Tfi-1.255e+001)*0.000001;

k_Tfi = (7.7e-002*Tfi+3.2e+000¥*0.001;
Pr TH = -2.0e-004*Tfi+7.67¢-001;
B_Tfi = 1/Tfi;
Re_r = Vip*L_r/kineviscos Tfi;
ifRe r<Set+5

Nu_ri  =0.664*Pr_TfiA(1/3)*Re_r(1/2);
clseif Re_r>5e+5 & Re r<5.5e+6
Nuri =0.036*Pr_Tfi*(0.43)*(Re r(0.8)-9200);
else
disp('Renolds number not in the range’);
end
he_ri =Nu_ri*k TH/L 1,
Qr24 = {Tri-Tin)/(1/hc_ri);
DeltaQ r22=0Q 123-Q r24;

X = [DeltaQ_r21,DeltaQ r22];
y =[Trol,Tro2];
p = polyfit(x,y,1);
z = polyval(p,0);
Tro2 =Trol;
Trol =z;
end

end

gg=Trol;

~ hh=Tro2;
i =Tri;

while DeltaQ_w11>0.1 | DeltaQ wil1<-0.1
Tfo = (Tam+Twol)/2;
kineviscos_Tfo = (9.48e-002*Tfo-1.255¢+001)*0.000001;



k_Tfo
Pr_Tfo
B Tfo
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Nu_vo
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hr
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T
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= (7.7e-002*Tfo+3.2e+000)*0.001;
=-2.0e-004*Tfo+7.67¢-001;

= 1/Tfo;

= abs(9.81*B_Tfo*(Twol-Tam)*(L_w"3))}(kineviscos_Tfo"2);
=Gr_w*Pr_Tfo;

=(0.825+({0.387*Ra_v~(1/6))/(1+(0.492/Pr_TFo)(9/16))E27N)"2;

= Nu_vo*k_Tfo/LHw;
= 5.67e-8*Emissivity w¥(Tsky+Twol)y*{(Tsky"2+Two1/2);
= hr*(Tsky-Twol)}+he_wo*(Tam-Twol)+Qabdel wi{1);
=Twol-Q_w11*(thick_w/k_w);
= (Twit+Tin)/2;

kineviscos Tt = (9.48e-002%Tfi-1.255e+001)*0.000001;

k_Tfi = (7.7e-002*T{i+3.2e+000)*0.001;
Pr_Tfi =-2.0e-004*Tfi+7.67¢-001;
B _Tfi = 1/Tfi;
Re w = Vip*L_w/kineviscos_Tii;
if Re_w<5e+5
Nu wi  =0.664*Pr_Tfi~(1/3)*Re_wr(1/2);

elseif Re_w>5e+5 & Re_w<5.5¢+6

Nu_wi

else

= 0.036*Pr_Tfi"(0.43)*(Re_w~(0.8)-9200});

disp('Renolds number not in the range );

end
he wi

Q wi2

=Nu wi*k_Tfi/L_w;
= (Twi-Tin)/(1/hc_wi);

DeltaQ wil =Q wil-Q wl2;

if DeltaQ_wil<-0.1 | DeltaQ_wli>(.1

Tfo

= (Tam+Two2)/2;

kineviscos_Tfo = (9.48e-002*Tfo-1.255¢+001)*0.000001;

k_Tfo
Pr Tfo
B _Tio

= (7.7e-002*Tfo+3 .2e+000)Y*0.001;
=-2.0e-004*Tfo+7.67e-001;
= 1/Tfo;



Gr_w
Ra v
Nu_vo
he_wo
hr
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= abs(9.81*B_Tfo*(Two2-Tam)*(L_w"3))/(kineviscos_Tfo"2);
= Gr_w*Pr_Tfo;

= (0.825+((0.3 87*Ra_v"(1/6))/( 1+(0.492/Pr_TTo)™9/16)M82T)N)"2;

= Nu_vo*k_Tfo/L w;

= 5.67e-8*Emissivity w*(Tsky+Two2)*(Tsky"2+Two2"2);
= hr¥(Tsky-Two2)+hc_wo*(Tam-Two2)-+Qabdel w1(1);
=Two2-Q_wI3*(thick_w/k_w);

= (Twi+Tin)/2;

kineviscos_Tfi = (9.48e-002*Tfi-1.255e+001)*0.000001;

k_Tfi = (7.7e-002*Tfi+3.2e+000)*0.001;
Pr_Tfi = -2.0e-004*Tfi+7.67e-001;
B_Tfi = I/Tfi;
Re w = VIp*L_w/kineviscos_Tfi;

ifRe w<5e+5

Nu wi = 0.664*Pr_THin(1/3)*Re_w™(1/2);
elseif Re_w>5et+5 & Re_w<5.5¢et+6
Nu_wi  =0.036*Pr_Tfi"(0.43)*(Re_w(0.8)-5200);
clse
disp('Renolds number not in the range );
end
he wi  =Nu wi*k T{/L_w;
Q w4 = (Twi-Tin}/(1/hc_wi);
DeltaQ w12 =Q wl3-Q wl4;

X = [DeltaQ_w11,DeltaQ w12];
¥ = [Twol,Two2];
p = polyfit(x,y,1);
z = polyval(p,0);
Two2 =Twol;
Twol =Z;
end
end

mm = Twol;
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nn = Two2;

oo =Twi;

while DeltaQ_w21>0.1 | DeltaQ w21<-0.]

Tfo = (Tam+Two1)/2;

kineviscos_Tfo = (9.48e-002*Tfo-1,255e+001)*(.000001;

k Tfo = (7.7e-002*Tfo+3.2¢+000)¥0.001;

Pr_Tfo = -2.0e-004*Tfo+7.67e-001;

B_Tfo = 1/Tfo;

Gr w = abs(9.81*B_Tio*(Twol-Tam)*(L_w"3))/(kineviscos_Tfo"2);
Ra v = Gr_w*Pr_Tfo;

Nu_vo =(0.825+((0.387*Ra_v~(1/6))/(1--(0.492/Pr_Tfo ) (S/16WNS/2T)Y2;
he wo =Nu_vo*k_Tfo/L_w;

hr = 5.67¢-8*Emissivity_w*(Tsky+Twol)*(Tsky*2+Twol1/2);

Q w2l = hr*(Tsky-Twol )+hc_wo*(Tafn-Two 1)+Qabdel_w2(1);

Twi = Twol-Q_w21*(thick_w/k_w);

Tfi = (Twi+Tin)/2;

kineviscos_Tfi = (9.48e-002*Tfi-1.255¢+001)*0.000001;

k_Tfi = (7.7e-002*T11+3.2¢+000)*0.001;
Pr Tfi = -2.0e-004*Tfi+7.67e-001;

B_Tfi = 1/Tfi;

Re w = Vip*L_w/kineviscos_Tfi;

if Re_w<5e+5

Nu_wi = 0.664*Pr_TH1/3)*Re_w"(1/2);
clseif Re w>5e+5 & Re w<5.5e+6

Nu_wi = 0.036*Pr_T1i~0.43)*(Re_w"(0.8)-9200);
else

disp('Renolds number not in the range *);

end
he_wi =Nu_wi*k_Ti/L_w;
Q w22 ={Twi-Tin)/(1/hc_wi);

DeltaQ w21 =Q_w21-Q _w22;
if DeltaQ w21<-0.1 | DeltaQ_w21>0.1
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Tfo = (Tam+Two2)/2;
kineviscos Tfo = (9.48e-002*Tfo-1.255¢+001)*0.000001;

k_Tfo = (7.7e-002*Tfo+3.2e+000)*0.001;

Pr _Tfo =-2.0e-004*Tfo+7.67e-001;

B_Tfo = 1/Tfo;

Gr w = abs(9.81*B_Tfo*(Two2-Tam)*(L_w*3))/(kineviscos_Tfo"2);
Ra v =Gr_w*Pr_Tfo,

Nu_vo = (0.825+((0.387*Ra_v~(1/6))/(1+(0.492/Pr_Tfo)(S/16)) (8, 27))"2;
he_wo =Nu_vo*k Tfo/L_w;

hr = 5.67e-8*Emissivity_w*{Tsky+Two2)*( Tsky"2+Two2"2);
Q w23 = hr*(Tsky-Two2)+he wo*(Tam-Two2)+Qabdel w2(1);

Twi =Two2-Q w23*(thick w/k_w);

Tfi = (Twi+Tin)/2;

kineviscos_Tfi = (9.48e-002*Tfi-1.255¢+001Y*0.000001;

k_Tfi = (7.7e-002*T{i+3.2e+000)*0.001;
Pr_Thi = -2.0e-004*Tfi+7.67e-001;
B_Tfi = 1/Tfi;
Re w = VIp*L_w/kineviscos_Tfi;
if Re_w<3e+5

Nu_wi = 0.664*Pr_Tfi*(1/3)*Re_w*(1/2);
elseif Re_w>5e+5 & Re w<5,5et+6
Nuwi  =0.036*Pr_Tfir(0.43)*(Re_w(0.8)-9200);
else
disp("Renolds number not in the range ;
end
he wi =Nu_wi*k Tfi/l._w;
Q w24 = (Twi-Tin)/(1/hc_wi);
DeltaQ w22 =0Q w23-Q w24

X = [DeltaQQ_w21,DeltaQ_w22];
y = [Twol,Two2};
p = polyfit(x,y,1);

z = polyval(p,0);
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Two2 =Twol;
Twol =z
end
end
pp=Twol;
qq=Two2;
r =Twi,
Qvent =m_rate*Cp*{Tinlet-Tin);
Qtotal =Q r11*A r1+Q wll*A wl+Q w21*A w2+Q r21*A_r2+Qvent+Qswine;
Tin = Qtotal/{m_rate*Cp)+Tin;

Trol(l) =Trol;
Tro2(1} =Trol+10;
Tri(1) = Tri;
Twol(l) = Twol;
Two2(1) = Twol+5;
Twi(l) =Twi;
Tin(1) = Tim;

dd(1) =dd;
ee(l) =eg;
fi(1) = {f;
ge(l)  =gg;
hh(1)  =hh;
i1} = ii;
mm(1) =mm;
nn(l} =nn;
oo(l) =o0;
pp(l)  =pp;
qq(1)  =qq;

(1) =11
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Tam = Tenter-273;
Time  ={[1:1:k};

Qabsorp_rl = pQrl1(1)*Time(1).A7+pQr1(2)*Time(1)."6+pQr1(3)*Time(1).*5+pQr1(4)* Time(1)."4+pQrl
{5)*Time(1).”3+pQr1{6)*Time(1).A2+pQr1(7)*Time(1).*1+pQr1(8);

Qabsorp_r2 = pQr2(1*Time(1)."7+pQr2(2)*Time(1)."6+pQr2(3)*Time(1)."5+pQr2(4)* Time(1).*4+pQr2
{57*Time(1).”3+pQr2(6)* Time(1)."2+pQr2(7)* Time(1).~1+-pQr2(8);

Qabsorp_wl = pQw1(1)*Time(1)./7+pQw1(2)*Time(1).6+pQw1(3)*Time(1).*5+pQw1(4)* Time( 1D.A+pQwl
(5)*Time(1).23+pQw1(6)*Time(1).”2+pQw1(7)*Time(1).#1+pQw1(8);

Qabsorp_w2 = pQw2(1)*Time(1)."7+pQw2(2)* Time(1).*6+pQw2(3)*Time(1)."5+pQw2(4)*Time(1).*4+pQw2
(5)*Time(1)."3-+pQw2(6)*Time(1)./2+pQw2(7)*Time(1).* 1 +pQw2(8);

for i=1:k-1
i=i+1;
=L
Tam(i) = Tam(iH273.15;
Tsky(i) =0.0552*Tam(i)."1.5;
Tinlet(i) = Tleavel(i);

Qabsorp_r1{i) = pQri(1)*Time(i)."7+pQr1{2)*Time(i).*6+pQr1(3)*Time(i)."S+pQrl(4)* Time(i).~4+pQrl
(5)*Time(i).3+pQr1(6)*Time(i)."2+pQr1(7)* Time(). M +pQr1(8);

Qabsorp_r2(i) = pQr2(1)*Time(1)."7+pQr2(2)*Time(1).*6-+pQr2(3)* Time(1).A5+pQr2(4)*Time(1).A4+pQr2
(5)*Time(1)./3+pQr2(6)* Time(1).*2+pQr2(7)* Time(1).1 +pQr2(8);

Qabsorp_wl1(i) =pQw1{1)*Time(i).*7+pQw1(2)* Time(i). 6+pQw1(3)*Time(i)."5+pQw1(4)* Time
(D).~ 4+pQw 1(5)*Time(i)."3+pQw 1{6)* Time(i)."2+pQw 1 (7)*Time(i).* 1+pQw1(8);

Qabsorp_w2(i) = pQw2(1)*Time(i).\7+pQw2(2)* Time(i). A6-+pQw2(3)* Time(i).A5+pQw2(4)*Time
(i).~4+pQw2(5)* Time(i)."3+pQw2(6)* Time(i}.~2+pQw2(7)*Time(i). 1+pQw2(8);

Qabdel r1(i) = Qabsorp_rl(i);

Qabdel r2(i) = Qabsorp_r2(i);
if Qabsorp_w1(i)<Qabsorp wl1(i-1)
Qabdel_wl{(i) = Qabsorp_wl(i);
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else Qabdel_wl1(i)=0;

end

if Qabsorp_w2(i)>Qabsorp_w2(i-1)
Qabdel_w2{i) = Qabsorp_w2(i);
else Qabdel w2(i)=0;

end

DeltaQ r11(i) = 10,

DeltaQ_rl12(i) =10

DeltaQ r21(i) =10;

DeltaQ_r22(i) = 10;

DeltaQ _wit(i) =10;

DeltaQ wl12(i) = 10;

DeltaQ w21(i) =10;

DeltaQ_w22(i) =10;

Trol(i) = Trol(i-1);
Tro2(i) = Tro2(i-1);
Trii) = Tri(i-1);
Twol(i)  =Twol(-1);
Two2(i} = Two2(i-1);
Twi(i) = Twi(i-1);
Tin(i) = Tin(i-1);
dd(® =dd(i-1);
ee(i) = ee(i-I);
(i) = fi(i-1);
gs() =gg(i-1);
hh(i) = hh(i-1);
t(i) =1i(i-1)%
mm{i) = mm(i-1);
nn(i) =nn(i-1);

oo} = oo(i-1);
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pp() = ppli-1);
qq(i) = qq(i-1);
rr(i) =11(1-1);

airdensity in(i) =-3.997e-3.*Tinlet(i}+2.3605,;
m_rate(i) = airdensity”in(i).*Aé_in.*Va_in;
Cp(i) = 3e-002.*Tinlet(iH9.98e+002;
Trol(i) = dd(i) ;
Tro2(i} = ee(i);
Tri(i) = fH(i);
while DeltaQ r11(i}>0.1 ] DeltaQ rI1(i)<-0.1
Tto(i) ={Tam{i+Trol1(i))./2;
kineviscos Tfo(i) = (9.48e-002.*Tfo(i)-1.255¢+001)*0.000001;

k_Tfo(i) = (7.7e-002.*Tfo(i)}+3.2e+000)*0.001;

Pr_Tfo(i) = -2.0e-004.*Tio(i)}+7.67¢-001;

B_Tfoli) = 1./Tfo(i):

Gr (i) = abs(9.81*sin(beta_r1).*B_Tfo(i).*(Trol1(i)-Tam(i)).*(L_r"3)}./(kineviscos Tfo(i)."2)
Ra (i} . = Gr_r(i).*Pr_Tfo(i);

Nu_ro(i) = (0.825H(0.387*Ra_r(i).A(1/6))./(1+(0.492./Pr_Tfo(i)).(9/16)).M8/27)).2;
he ro(i) = Nu_ro{i}.*k_Tfo{i)./L_r;

hr(i) = 5.67e-8*Emissivity r*(Tsky(QHTro1(i)).*(Tsky(i).*2+Trol(i)."2);
Q_r11(i) = hr(i).*{Tsky(i)-Tro1(i}}*+hc_ro(i).*(Tam(i)-Tro1{i)}+abs(Qabdel_r1{i});
Tri{i} =Trol(i}-Q rl11{iy*(thick r/k r);

TAi(i) = (Tri(i+Tindi))/2;

kineviscos_Tfi(i) = (9.48e-002*Tfi(i}-1.255¢+001)*0.000001;

k_Tfi{i} =(7.7e-002*Tfi(i}+3.2e+000)*0.001;
Pr_Tii(i) = ~2.0e-004*Tfi(i}+7.67e-001;
B_Tfi(i) = L/Tfi(i);

Re r(i) = Vip*L._r/kineviscos_Tfi(i);

if Re_r{iy<5e+5
Nu_ri(i) = 0.664*Pr_TH(().A(1/3).*Re_r(i).A(1/2);
elseif Re_r(i)>5e+5 & Re_r(i)<5.5¢+6
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Nu_rii) = 0,036*Pr_Tfi(i).7(0.43).*(Re_r(i).~(0.8)-9200);
else
disp(‘'Renolds number not in the range '),
end
he ri(i) = Nu_ri(i).*k_Tfi ()./L _r;
Q_r12(i) = (Tri(i)-Tin()))./(1./he_ri(i));
DeltaQ_r11(1) = Q_r11(i)-Q r12(i);
if DeltaQ rl1(i)<-0.1}DeitaQ r11{i}>0.1
Tfo(i) = (Tam(iH+Tro2())./2;
kineviscos_Tfo(I) = (9.48e-002*Tfo(i)-1.255¢+001)*0.000001;

k_Tfofi) = (7.7e-002*Tfo(i}+3.2e+000)*0.001;
Pr Tfo(i) = -2.0e-004*Tfo(i)4+7.67¢-001;
~ B_Tfo(i) = 1./Tfo(i);
Gr_r(i) = abs(9.81*sin(beta_r1)y*B_Tfo(i).*(Tro2(i}-Tam(i)).*(L_r*3))./A(kineviscos_Tfo(i). 2);
Ra_r(i) = Gr_r(i).*Pr_Tfo(i);
Nu_ro(i) = (0.825+((0.387*Ra_r(i).~(1/6)./(1+(0.492./Pr_Tfo(i}).~(9/16)).4(8/27))).~2;
he_ro(i) = Nu_ro(i).*k_Tfo{i)L,_r;
hr(i) = 5.67e-8*Emissivity_r*{Tsky(i)+Tro2(i)).* (Tsky(i)."2+Tro2(i).*2);
Q rl3(i) = hr(i). *(Tsky(i)-Tro2(i})+he_ro(i).*(Tam(i)}-Tro2(i)}+abs(Qabdel r1(i));
Tri(i) = Tro2(i)-Q_r13(i)*(thick_r/k_r);
THi(i) = (Tri()+Tin(i))/2;

kineviscos Tfi(i) = (9.48¢-002*Tfi(i)~1.255e+001)*0.000001;

k_THi(D) =(7.7e-002* Tfi(i+3.2e4-000)*0.001;
Pr Tii(i) =-2.0e-004*Tfi(iH+7.67e-001;
B_Tfi(i) = 1/Tfi(i};

Re (i} = Vip*L_r/kineviscos Th(i);

if Re r(i)<5¢+5

Nu_ri() = 0.664*Pr_THi(i).A(1/3).*Re_r(i).N1/2);

elseif Re r(i}>5e+5 & Re r(i)<5.5e+6

Nu_ri(i} = 0.036%Pr_Tfi(i)."(0.43).*(Re_r(i).~(0.8)-9200);
else

disp('Renolds number not in the range *);
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end
he_ri(i) =Nu_ri(i).*k_Tfi(i¥L_r;
Q_rl4() = {Tri(Q)-Tin{i)).A1/hc_ri(i));
DeltaQ_r12(i) = Q_r13()-Q_rl4();

m(i) = (Tro2(i)-Tro1(i)).ADeltaQ_r12(i)-DeltaQ r11(i));
e(i) = Tro1(i)-m(iy*DeltaQ r11(i);
x(i) =c(i);
Tro2(i) =Trol(i);
Trol(i) =x(1);
end
end
dddi) =Trol(i};
ce(i) = Tro2(i);
(i) = Tri(i);
Trol(i) =ge(i);
Tro2(i) = hhi);
Tri(i) = i(i);

while DeltaQ_r21(1)>0.1 | DeltaQ r21(i)<-0.1
Tfoli) = (Tam{(iH+Tro1()./2;
kineviscos_Tfo(i) = (9.48e-002*Tfo(i)-1.255¢+001)Y*0.000001;

k_Tfofi) = (7.7e-002*Tfo(i+3.2e+000)*0.001;

Pr_Tfoli) = -2.0e-004*Tfo(i)+7.67e-001;

B_Tfo(i) = 1/Tfo(i);

Gr_1(i) = abs(9.81*sin(beta_r2)*B_Tfo(i).*(Tro1(i)-Tam(i}).*(L_r*3))./(kineviscos_Tfo(i).*2);
Ra_r() = Gr_r(i).*Pr_Tfo(i),

Nu_ro(i) = (0.825+((0.387*Ra_r(i).~(1/6))./(1+(0.492/Pr_Tfo(i)).~(916)).M8/27)).72;

he ro(i) = Nu_ro(i).*k_Tfo(iyL r;

hr(i) = 5.67e-8*Emissivity_r*(Tsky(i)+Tro1(i)).*(Tsky(i).*2+Tro1(1)."2);

(er 1G) = hr(i). *(Tsky(i)-Tro1{i))+hc_ro(i).*(Tam(i)-Trol({))+abs{Qabdel_r2(i));

Tri(i) = Trol(i)-Q_r21()*(thick_r/k_r);

T = (Tri(i+Tin(i))./2;
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kineviscos_Tfi(i) = (9.48e-002*Tfi(i)-1.255e+001)*0.000:001;

k_Tfi(i) = (7.7e-002*Tfi(i)+3.2e+000)%0.001;
Pr THi(i) =-2.0e-004*T1i(i}+7.67¢-001;
B_Tfi(i) = TG,

Re r(i} = Vip*L_r/kineviscos TH(i);

if Re_r(i)<5e+5
Nu_ri(i) = 0.664*Pr_Tfi(i).*(1/3).*Re_r(i).~(1/2);
elscif Re_r{i)>5e+5 & Re 1(i}<5.5¢+6
Nu_rifi) = 0.036*Pr_TH(1).~(0.43).*(Re_1(i).~(0.8)-9200);
else
disp('Renolds number not in the range”),
end
he_ri(i) = Nu_ri(i).*k_Tfii)/L_r;
Q_r22(i) = (Tri(i)-Tin(i))./(1/he_ri(i));
DeltaQ r21(1) = Q r21()-Q r22();
if DeltaQ_r21(i)<-0.1 | DeltaQ r21(i)>0.1
Tfo(i) = (Tam{i}*+Tro2())/2;
kineviscos Tfo(i) = (9.48e-002*Tfo(i)-1.255¢+001)*0.000001;
k_Tfo(i) = (7.7e-002*Tfo(i}+3.2e+000)*0.001;
Pr_Tfo(i) = -2.0e-004*Tfo(i)+7.67e-001;
B_Tiofi) = 1/Tfo(i);

Gr_r(i) = abs(9.81*sin(beta_12)*B_Tfo{i).*(Tro2(i)-Tam(i)).*(L_r"3))./kineviscos_Tfo(i)."2);
Ra (i} = Gr_r{(i).¥Pr_Tfo(i);

Nu ro{f) = (0.825H(0.387*Ra_r(i).A(1/6))./(15(0.492/Pr_Tfo(i)).(9/16)).M8/27)).*2;

he_ro(i) =Nu_ro(i).*k_Tfo(iYL r;

hr(i) - = 5.67e~8*Emissivity_r*(Tsky(i}+Tro2(i)). *(Tsky(i}."2+Tro2(i).»2),

Q_r23(i) = hr(i).*(Tsky(i)-Tro2(i))}+hc_ro(1).*(Tam(i)-Tro2(i))+abs(Qabdel_r2(i));

Tri(i) = Tro2(i)-Q_r23(i)y*(thick_r/k_r);

THi(i) = (Tri{i}+Tin(i})/2;

kineviscos_Tfi(i)= (9.48e-002*Tfi(i}-1.255e+001)*0.000001;
k_Tfi(i) = (7.7¢-002*Tfi(i}+3.2¢+000)*0.001;
Pr_Tfi() = -2.0e-004*Tfi(i}+7.67e-001,
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B_Tii(i) = I/Tfi(i);
Re (i) = V{p*L_r/kineviscos_THi(i);
if Re_r(iy<5e+5
Nu_ri(i) = 0.664*Pr_Tfi(i).A(1/3).*Re_r(i).~(1/2);
elseif Re_r(i)>5e+5 & Re_t(i)<5.5¢+6
Nu_ri(i) = 0.036*Pr_Tfi(i).*(0.43).%(Re_r(i¥.~(0.8)-9200);
else

disp('Renolds number not in the range’);

end

he_ri(i) =Nu_ri{i).*k_TGGYL_r;
Q_r24(i) = (Tri{i)-Tin(i))./(1/hc_ri(i));
DeltaQ_r22(i) =Q _r23(i)-Q _r24(i);
m(i) = (Tro2(i)-Tro1(i))./(DeltaQ r22(i)-Delta) r21(i));
(i) = Tro1(i)-m(i)*DeltaQ r21(i);
x(@) =o(i);

Tro2(i) =Trol(i);

Trol{i) = x(i);

end
end

ge(d  =Trol(D);
hh(@)  =Tro2(i);
i) = Tri(i);
Twol(i) = mm(i);
Two2(i) = nnfi);
Twi(i} =co(i};
while DeltaQ_w11(i)>0.1 | DeltaQ_w11(i)<-0.1
Tfo(i) = (Tam(i)+Twol{i))/2;
kineviscos_Tfo(i)= (9.48e-002*Tfo(i}-1.255¢+001)*0.000001;

k_Tfo(i) = (7.7e-002*Tfo(i)+3.2e+000)*0.001;
Pr_Tfo(i)  =-2.0e-004*Tfo(i)+7.67e-001;
B_Tio(i} = 1/Tfo(i);

Gr_w(i} = abs(9.81*B_Tfo(i).*(Twol(i)-Tam(i)y*L_w"3))./(kineviscos_Tfo(i)."2);
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Ra wi(i) = Gr_w(i).*Pr_Tfo(i);
Nu_wo(i)  =(0.825+((0.387*Ra_w(i).*(1/6))./(1+(0.492/Pr_Tfo(i)).~(5/16)).~(8/27))).~2;

he_wol(i) =Nu_wo(i).*k_Tfo(i¥/L_w;

hr(i} = 5.67e-8*Emissivity w*{(Tsky(i+Twol()).*(Tsky(i)."2+Twol(i).A2);
Q wilt(i) = hr(i). *(Tsky(D}-Twol(D))+hc_wo(i).*(Tam(i}-Twol(i)abs(Qabdel_w1(i));
Twili) =Twol(i)-Q_w11(i}*(thick_w/k_w};

Thi(i) = (Twi(+Tin(Q)}2;

kineviscos Tfi(i) = (9.48e-002*Tfi(i)-1.255¢+001)*0.000001;

k_THi(i) = (7.7e-002*T1i(iH3.2¢+000)*0.001,
Pr_THi) = -2.0e-004*Tfi(i)+7.67e-001;
B_Tfi(i) = U/TH();

Re w{i) = Vip*L_w/kineviscos_Tfi(i),

if Re_w(i)<5e+5
Nu wi(i) = 0.664*%Pr TH().A(1/3).*Re_wi(i).~(1/2);
elseif Re w(i)>Se+5 & Re w(i)<5.5¢+6
Nu_wi(i} = 0.036*Pr_Tfi(i.~(0.43).*(Re_w(i).~(0.8)-9200};
else
disp('Renolds number not in the range *};
end
he wi(i)  =MNu_wili).*k_TH(IYL_w;
Q_w12(i) = (Twi(i)~Tin(i))./(1/hc_wi(i));
DeltaQ will{i) =Q_wll(i)-Q wi2(i);
if DeltaQ_w11(i)<-0.1 | DeltaQ wi1()>0.1
Tfo(i) = (Tam(i}+Two2(i))/2;
kineviscos_Tfo(i)= (9.48e-002*Tfo(i}-1.255¢+001)*0.000001;
k Tfo(i) = (7.7e-002*Tfol{i}+3.2e+000)*0.001;
Pr Tfo(i) = -2.0e-004*Tfo(i)+7.67e-001;

B_Tfo(i) = 1/Tfo(i);
Gr_w(i) = abs(9.81*B_ Tfo(i).*(Two2(i}-Tam(i)}*{(L_w"3))./(kineviscos_Tfo(i)."2);
Ra_w(i) =Gr_w(i}.*Pr_Tfo(i);

Nu_wo(i) = (0.825+((0.387%Ra_w(i).N(1/6))./(1+H0.492/Pr_Tfo(i)).~(9/16)).5(8/27)))."2;
he wo(i) =Nu_wol(i).*k_Tfo(i}/L. w;
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Two2(i)
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hr(i) = 5.67e~8*Emissivity w*{(Tsky(iHTwo2()).*(Tsky(i).*2+Two2(i).~2);

Q wi3()) = hr(i).*(Tsky()-Two2(i)Hhe wo(i).* (Tam(i)-Two2(i))+abs(Qabdel_w1(i));
Twi(i) =Two2(i}-Q wl3(iy*(thick w/k_w);

Tfi(i) = (Twi{iHTin(i))/2;

kineviscos Tfi(i)= (9.48¢-002*Tfi(i}-1.255e+001)* 0.000001;

k_Tfi(i) = (7.7e-002*T{i(i}+3.2e+000)*0.001;
Pr_Thi(i) = -2.0e-004*THi(i)+7.67¢-001;
B_Tfi(i) = I/Tfi(i};

Re w(i) = Vip*L_w/kineviscos TTi(i);

if Re_w(i)<5e+5

Nu_wi(i) = 0.664*Pr_Th(i).A(1/3).*Re_w(i}.~(1/2);

elseif Re w(i)>5e+5 & Re w(i)<5.5e+6

Nu_wi(i} = 0.036*Pr_Tfi(i).~(0.43).*(Re_w{i).~(0.8)-9200);
else

disp('Renolds number not in the range ;

end

he wi(i) = Nu_wi(i).*k_TH()/L w;
Q wld4(i) = (Twi(i)-Tin())./(1/hc_wi(i));
DeltaQ wi2(D)=Q wl3()-Q wi4(i);

=(Two2{i)-Twol(i))./(DeltaQ w12(i)-DeltaQ_w1l(i});
=Twol(i)-m(})*DeltaQ_w11(i);

c(i);

Twol(i);

I

Twol(i) = x(i);

mm(i) =Twol(i);

nndi)

oo(i)

= Two2(i);

= Twi(i);

Twol(i) = pp(i);
Two2(i} = qq(i);
Twi(i) = rr(i);



121

while DeltaQ_w21(i)>0.1 | DeltaQ w21{i)<-0.1
Tfo(i) = (Tam{i)+Twol(i))2;
kineviscos_Tfo(i)= (9.48e-002*Tfo(i)-1.255e+001)*0.000001;

k_Tfoli) = (7.7e-002*Tfo(i}+3.2e+000)*0.001;

Pr_Tfo(i) =-2.0e-004*Tfo(i)}+7.67¢-001;

B Tfo()) = L/Tfo(i);

Gr_w(i) = abs(9.81*B_Tfo(i).*(Twol(i)-Tam(i))*¢{L_w3))./(kineviscos Tfo(i).*2);
Ra w(i) = Gr_w(i).*Pr_Tfo(j);

Nu wo(i) = (O.825+((0.387*Ra_w(i)."(1/6))./(l+(0.492/Pr_Tfo(i))."(9/ 16)).M8/27)N.4A2;
he_wo(i) =Nu_wo(i).*k_Tfo(i¥L_w;

hr(i) = 5.67¢-8*Bmissivity_w*(Tsky(i)+Twol (D). *(Tsky(i)."2+Twol(i).»2);
Q w21(®) = hr(i).*(Tsky(()~Twol({))+he_wo(i}. *(Tam{i}-Two I (i))+abs(Qabdel_w2(i));
Twili) =Twol(i-Q_w21(i)*(thick w/k_w);

THi(i) = (Twi(i+Tin())/2;

kineviscos_Tfi(i)= (9.48¢-002*Tfi(i}-1.255e+001)*0.00 0001 ;

k Tfi(i) = (7.7e-002*T1i(i)+3.2e+000)*0.001;

Pr_Tfi(i) = -2.0e~-004*Tfi(i}+7.67e-001;

B Tfiti) = UTHG):; |

Re w(i) = Vip*L_w/kineviscos_Tfi(i);

if Re_w(i)<5e+5

Nu_wi(i) =0.664*Pr_Tf(i). (1/3).*Re_w(i).~(1/2);

elseif Re w(i)>5e+5 & Re w(i)<5.5e+6

Nu wi(i) =0.036*Pr_Tfi(i).*(0.43).*(Re_w{i).~(0.8)-9200);
else

disp('Renclds number not in the range ');

end
he_wi(i) = Nu_wi(i).*k_TH(¥L_w;
Q w22() = (Twi(i)-Tin(i)).A I/hc_wi(i));

DeltaQ w21(i)= Q_w21(i)-Q w22(i);
if DeltaQ_w21(i)<-0.1 § DeltaQ_w21(i)>0.1
Tfoli) = (Tam{iH+Two2(i))/2;
kineviscos_Tlo(i)= (9.48e-002*Tfo(i)-1.255¢+001)*0.000001;
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k_Tfo(3) = (7.7e-002*Tfo(iH3.2e+000)*0.001;

Pr_Tfoli) = -2.0e-004*Tfo(iH7.67¢-001;

B_Tfo(i) = 1/Tfo(i);

Gr_w(i) = abs(9.81*B_Tfoli).*(Two2())-TamGY)*(L_w"3))./(kineviscos_Tfo(i).»2);
Ra_w(i) = Gr_w(i).*Pr_Tfo(i);

Nu_wol(i) = (0.825+((0.387*Ra_w(i).*(1/6))./(14+€0.492/Pr_Tfo(i}).~(9/16)).7( R127INA2;
he_wo(i) =Nu_wa(i).*k_Tfo(i¥L_w;

hr(i) = 5.67e-8*Emissivity w*(Tsky(i+Two2()). *(Tsky(i). 2+ Two2(i).~2);

Q w23 = hr(i).*(Tsky(i)-Two2(i))+hc_wo(i).*(Tam(i)-Two2(i)+abs(Qabdel_w2(i));
Twi(i) = Two2{i}-Q_w23(i)*(thick_w/k_w);

THi(i) = {Twi{ir+Tin(i))2;

kineviscos_Tfi(i)= (9.48e-002*Tfi(i)-1.255e+001)*0.000001;

k_TA() = (7.7e-002*Tfi{i)+3.2e+000)*0.001;

Pr_Tfii) = -2.0e-004*THi{i}+7.67e-001;

B_THi(i) = UTHi();

Re_w(i) =Vip*L_w/kineviscos Tfi(i);

ifRe w(i}<Se+5

Nu_wi(}) = 0.664*Pr_TH(i).A(1/3).¥Re_w{i).*(1/2);

elseif Re_w(i}>5e+5 & Re_w(i)<5.5¢+6

Nu wi(i}y = 0.036*Pr_Tfi(i).*(0.43).%(Re_wi{(i).~(0.8)-9200);
else

disp(*"Renolds number not in the range *);

end

he wi(1) = Nu_wifi).*k_TfiG)VL w;
Q_w24(i) = (Twi()-Tin{i)).A L/hc_wi(i));
DeltaQ w22(i) =Q w23()-Q w24(i);

= (Two2(i)-Twol{i)).ADeltaQ_w22(i)-DeltaQ w21{D);
=Twol({i)-m()*DeltaQ w21(i);

= ¢li);

Two2(i) = Twol(D);

Twol(i) =x(1);
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end

pp() = Twol(i);
qq(i) = Two2(i);
rr(i) = Twi(i);

Quent(i)  =m_rate(i).*Cp(i). *(Tinlet(i)-Tin(i});
Qotal(i)  =Q_rl1(*A_r1+Q_r21(i*A_r2+Q wll(i*A_wl+Q w21(i*A w2+Qvent{i}+Qswine;
Tin(i) = Qtotal(i)./(m_rate(i).*Cp(i))+Tin(i);

end
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NTTMIANUFUAUANTVRIDINA LBNT UGN (7)) wazgaimgiinssiheilun (7))
¥ ¥
(ASHRAE, 1985) jTunaussso 115

L) v
1. fruamnuau 1o1118uf3 (Saturation pressure of water vapor, P.) Ngumngi T, K)uag T,
X)

(B 7 ) =Cy 1T, +C, +C(T)+ C,(T)° +Cy(T,) +CynT)) (@.1)
(P, » }=C, /T, +C, +C,(I,)+C,(T,) +Cy(T,)’ +C,(nT) (1.2)

= —5800.2206

I

1.3914993
= —0.04860239

= —0.14452093X 10

C'l

C2

C3

C, =0.41764768X10 "
CS

C, =6.5459673

9t ) ’
2. MUIUDATFIUANUFUVDIDINIADTUR (@,) hgungll T, (K)
r
W

_ vs,L,
oz, = 0.62198(——*—) (4.3)

] 1 ¥
il P A ATduUsTENIA 11U 101325 Pa (Rszdinimzia garvigiioinie 15°C)
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3
3. ANIUBATF WA NN (@)

e (2501 —2.3812, )@, , — (T, —T,)

2501+ 1.805T, —4.186T

F
4. ATUIUANUAUD TV 191Dt (P)

PO
A T ——
0.62189+ @
Q :g LY 4
5. ABATNTUTUANT (@, %)
PV
¢= X100

P

vs, T
d

4

(.5}

(4.6)
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rumsinnegamgiinnmslulsufeunnnes

nndoyanisnaashnsmaumsihnsgungionnemelulsuSeunaass an

14 1
Uszinnvesmssuvend udam 7, Tawdon 7, uag I, 910015nan0d 154 fie Judi o

nuMAL WA, 2545 TaNaRIeNsIe 9.103

o = iq o :, '
1.1 aumshnegun)iomelulsuSeunaasein ldunsssmaiuuunszasuthu

F Td _1:1- T, —-T,.
\ UM IS R
(m’/s) mag gaga
0as | = 0026767, 2 —0.0361(r;, —7,,,)" —0.599T, ~ors ‘s 00
—0.0216(7,, =T, )+21.145 '
T, =—0.0258T, % +0.03747(T,, — T, )’ +2.775,
050 | “ - woo “ | 0962 | 67 9.5
—1.393(Z, —T,, ) —27.044
T, =0.04823T, 2 —0.061(T, —T, )" —2.541T
075 | “ S oo i 0966 | 7.1 103
+0.868(T,, — T, )+55.159
o | 5= 0.0092187, 2 —0.00806(7,, —T,, )" +0.263T,, 0056 s .
—0.26(7, —1,,)+11.742
[ Ed
A1919 9.2 gumainegamgiiomalulsuSeunaasd ldumssmeiuwunouniails
NIU
F Ly =T, | T, —T,
\ AN 7 R
(m'/s) mae qagn
_ 2
ogs | = —0.06117,, > +0.09095(,, =T, )" -+ 4.654T,, . 2o .
—129%(T,, —T,, ) — 52677
oso | 7= 0.000017,, 2 +0.01362(T,, —T,,)" +0876T,, 0966 5o 0
—0.495(T,, — T, ) +2.831
T, =—0.000017,,® +0.008618(T, — 7, )" + 0987,
0.75 © 0952 5.6 7.9
—0.65(T,, —T,,)+0.735
2
o | = 0.01475T,, % +0.009873(1,, —7,,)" +0.1827, 0570 ‘1 s
—0.715(T, —T,,)+11.726
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] 14 ]
M54 1.3 gumsinnegangiiomealulsaSounaassilfunsszmoiuuubonszay

F T, —T,. -
\ UM 72 o A T
(m'/s) may (AL
T, =—004147, 2 +0.12(T, —T, )" +3.329T,
025 | "" ‘ N 0.805 6.9 8.3
—2.122(T, — T, )—29.198
T, =0.026477T, 2 —0.0254(T,, — T, )"
0.50 0.763 8.9 13.1
~0.635T,, —0.5(T,, — T, )+23.69
T, = 0.04789T, 2 —0.0659(T, —T, )" —2.5687T,
075 | * L . 0.647 | 10.1 13.8
+0.933(T,, — T, )+ 53.361
T, =—0.0397, % +0.03451(T, —T, )" +3.276T,
100 | “ ’ S “ 0.648 10.2 15.2
—1363(T, — T, ) —32.061
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A194 A1 HavDguUNiinen AL lano uueegns (0.0.)

siwiin g il (C)

(n.n.) 4 10 16 21 27 32 28 43
45 - 0.62 0.72 0.91 0.89 0.64 0.18 0.60
68 0.58 0.67 0.79 0.98 0.83 0.52 0.19 1.18
90 0.54 0.71 0.87 1.01 0.76 0.40 0.35 -
113 0.50 0.76 0.84 0.97 0.68 0.28 0.62 -
136 0.46 0.80 1.02 0.93 0.62 0.16 0.88 -
159 0.43 0.85 1.09 0.90 0.55 0.15 0.15 -

= -
Y13 YR (2536)
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|4
15N R.2 gamgiiemeluTssSeunazihvingasvesiuusnlumsdmn

T, (C) TRIR qﬂsﬁtﬁnﬁu (n.n.) WU gns (n.n.)

e di SH

R ey | 14m’ | 21 m’ ne l4m’ | 21 m’ o 14m’ | 21 m’
evap. evap. evap.
1-4 24.13 24.13 24.13 0.1124 0.1124 | 01124 | 45112 45.112 | 45.112
4-7 2293 22.80 22,80 0.1130 0.1130 | 0.1130 | 45225 | 45225 | 45225
7-10 25.00 24.09 23.11 0.1121 0.1125 | 0.1129 45338 | 45338 | 45.338
10-13 29.75 28.24 25.95 0.093% 0.1036 | 0.1116 | 45431 | 45442 | 45.450
o 13-16 31.20 29.61 26777 | 00847 | 0.0948 | 0.1112 | 45516 | 45536 | 45.561
16-19 29.08 | 27.57 | 2516 | 0.0979 | 0.1076 | 0.1120 | 45614 | 45644 | 45673
19-22 27.63 26.97 26.11 0.1070 01111 | 01113 | 45721 | 45.755 | 45.785
22-1 26.73 26.73 26.73 0.1111 0.1111 01111 45832 | 45.866 | 4589
1-4 23.53 23.53 23.53 0.1127 0.1127 0.1127 | 45.113 45.113 45.113
4-7 23.18 23.15 23.15 0.1128 0.1129 | 01129 | 45226 | 45226 | 45.226
7-10 23.80 23.67 23.64 0.1126 0.1127 | 0.1127 45338 | 45.338 45.338
10-13 2533 | 2492 | 2451 | 01119 | 01121 | 0.1123 | 45450 | 45450 | 45.451
FJu 13-16 26.18 2552 24.38 0.1115 0.1118 | 0.1121 45.562 | 45.562 | 45.563
16-19 25.23 24.78 24.40 0.1119 0.1121 0.1123 | 45.673 45.674 | 45.675
19-22 2435 | 2425 | 2415 | 04123 | 01124 | 01124 | 45786 | 45.787 | 45.787
22-1 24.25 24.25 2425 0.1124 0.1124 0.1124 | 45.898 | 45.899 45.900
1-4 18.88 18.88 18.88 0.1038 0.1038 | 0.1038 45.104 | 45104 | 45.104
4-7 17.88 17.83 17.83 0.0991 0.0988 | 0.0988 45.203 45.203 | 45.203
7-10 19.95 16.52 15.23 0.1088 0.1067 | 0.1055 45.109 | 45.107 | 45.106
10-13 24.10 23.15 21.86 0.1125 0.112% | 01135 | 45221 45220 | 45219
HUmM

13-16 26.28 24.96 22.81 0.1114 0.112 0.113 45.111 45.112 | 45113
16-19 2443 | 2338 | 2198 | 0.1123 | 0.1128 | 0.1135 | 45224 | 45225 | 45227
19-22 2145 | 2135 | 2090 | 01138 | 0.1139 | 0.1135 | 45.114 | 45114 | 45114
22-1 19.85 19.85 19.85 0.1086 0.1086 | 0.1086 45222 45223 45222
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1
o a o o o
M3 3 wingersmgninans [ssuuhanudunuuszmoTasaseluna 120 Su

WU, gNI/A3 (N.N.) 1{1ﬁﬁﬂqnsﬁsﬁu§wﬁa (n.n.)
i No cvap. 14m’ 21m’ 14 m’ -No evap. | 21m’ - No evap.
Sou 130.3 135.7 142.3 5.4 12.0
el 144.8 145.8 146.6 1.0 1.8
nuM 151.3 153.2 156.0 1.9 4.6

v 44 4 4 g o P
#1519 0.4 iw'lﬂmr]msmuqﬂimwmmma%ﬁ31J1jmmmwmmmzmﬂTﬂﬂmia

51013 TwE @m) T e,
e 14 m’ -No evap. | 21 m - No evap. 14 m” -No evap. 21 m’ - No evap,
Jou 378 840 226,800 504,000
AT 70 126 42,000 75,600
HUT 133 322 79,300 193,200
Al 581 1288 348,600 772,800
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