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m, = 0.011 kg/s M=107 kg

Time Compressor Condenser | Evaporator Water Air

(min) | | g P. | P T |7, |t |1 |T..|T | T |T. |T
opi cpo cpii p,0 edii ed,o evi ev,0 wii w0 s ai 2.0
‘o) | (O | MPa) | (MPa) | CO) | CO) | (O | (o) [ O | Co | (o | (o | Co
0 30.1 97.0 0.184 1.411 735 | 276 | -122 | 239 | 268 | 303 | 27.8 | 254 | 24.0
3 299 99.2 0.184 1.445 74.8 | 289 | -12.2 | 240 | 269 | 30,6 | 29.0 | 26.0 | 24.5
6 29.9 | 100.3 0.184 1.445 747 | 300 | <122 | 239 | 27.3 | 31.0 | 305 | 26.1 | 249
9 298 | 101.1 0.191 1.480 74.6 | 312 | -11.2 | 247 | 27.7 | 31.7 | 31.6 | 26.1 | 25.2
12 303 | 1021 0.198 1.507 76.5 | 323 | -103 | 252 | 283 | 323 | 327 | 27.0 | 259
15 305 103.0 0.198 1,535 774 | 335 | -10.3 | 25.1 29.0 | 33.2 | 33.7 | 267 | 25.7
18 30,7 | 103.7 0.205 1.549 770 | 345 | 9.5 252 1 297 | 34.1 | 349 | 269 | 259
21 304 | 104.1 0.205 1.583 774 | 356 | 9.5 250 | 305 | 350 | 358 | 27.0 | 259
24 30.3 104.3 0.205 1.618 767 | 36.6 | 9.5 256 | 31.1 | 358 | 366 | 27.5 | 26.2
27 30.5 | 1047 0.212 1.652 Ti8 | 374 | 8.7 | 255 | 31.6 | 364 | 375 | 27.1 | 258
30 30.2 105.0 0.219 1.687 78.4 | 383 -7.8 250 | 32,0 | 37.1 382 | 269 | 254
33 29.7 | 105.1 0.225 1.721 78.0 | 39.1 -7.0 | 248 | 32.7 | 379 | 39.1 274 | 25.8
36 30.0 | 105.5 0.225 1.749 78.1 | 402 | -7.0 | 250 | 33.8 | 38.9 | 40.0 | 26.5 | 25.6
39 | 298 | 1060 | 0232 | 1783 | 784 | 413 | -62 | 248 | 342 | 397 | 41.1 | 268 | 255
42 299 106.5 0.239 1.818 782 | 424 | -5.5 25.1 | 35.0 | 406 | 42.1 | 27.1 | 253
45 299 107.0¢ | 0.246 1.852 784 | 435 | 4.7 | 251 | 357 | 414 | 432 | 27.5 | 258
48 29.8 107.2 0.246 1.887 78.6 | 444 | 47 | 257 | 36.6 | 423 | 44.0 | 27.7 | 259
51 30.3 108.lj 0.253 1.921 788 | 45.6 40 | 254 | 378 | 436 | 452 | 274 | 258
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$a31m3 Inaveai 9 Ipm  m =0.011 kg/s M =107 kg
Time Compressor Condenser | Evaporator Water Air
(min) Tcp,i Tcp,o Pcp,i Pcp,o Tcd,i Tcd,u Tev,i Tev,o Tw,i Tw,o T, Tﬂ.i Tﬂ,O
‘o) | (o) | MPa) | (MPa) | (O) | (O | (O) | CO) | (O | CO | (o | (O | (o)
0 260 | 817 0.191 1.521 59.7 | 312 | -113 | 251 | 305 | 31.2 | 308 | 27.7 | 25.2
3 304 | 92.8 0.191 1.501 68.7 | 329 | -113 | 268 | 314 | 332 | 327 | 288 | 272
6 323 | 984 0.191 1514 | 72.1 | 342 | -113 | 274 | 320 | 345 | 340 | 293 | 276
9 329 | 1016 | 0.198 1535 | 763 | 354 | -104 | 28.1 | 32.8 | 356 | 352 | 304 | 28.6
12 33.5 | 103.8 | 0.198 1.563 | 76.6 | 364 | -10.4 | 28.1 | 33.7 | 36.7 | 363 | 303 | 284
15 334 | 105.1 | 0205 1.597 | 76.6 | 37.5 | 9.5 | 28.1 | 345 | 37.7 | 374 | 304 | 28.8
18 335 | 106.2 | 0.205 1625 | 784 | 386 | 9.5 | 286 | 357 | 387 | 384 | 305 | 290
21 33.6 | 107.1 | 0.212 1.659 | 79.9 | 39.6 | -87 | 28.4 | 36.7 | 39.7 | 396 | 31.0 | 29.1
24 335 | 1076 | 0.219 1.680 | 798 | 40.7 | -7.8 | 286 | 375 | 406 | 405 | 31.2 | 292
27 33.5 | 1082 | 0.225 1714 | 793 | 415 | -7.0 | 287 | 383 | 414 | 414 | 313 | 294
30 33.4 | 108.7 | 0.232 1756 | 80.5 | 42.6 | -6.2 | 283 | 392 | 424 | 424 | 309 | 29.1
33 33.7 | 1093 | 0.239 1790 | 802 | 43.7 | -55 | 291 | 403 | 435 | 43.5 | 31.7 | 29.5
36 341 | 1101 | 0.246 1.818 | 810 | 448 | 4.7 | 295 | 41.5 | 447 | 447 | 31.2 | 293
39 33.8 | 110.6 | 0.246 1.859 [ 814 | 46,1 | -47 | 202 | 422 | 456 | 459 | 314 | 255
42 33.9 | 1113 | 0.253 1.893 842 | 472 | 40 | 294 | 432 | 468 | 470 | 317 | 29.9
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program simulation;
uses winert;
var
i,a,b,c ; integer;
mr,mw,M w,Ta, Tw_i,Time,cop,k, {Input parameters }
Pcp_ratio,Cpr,Pcp_i,Tep i,D,Pep_o,Tcp o,nhicp_ohcp iw, {Compressor model}
Tsat2,Tsatl,Ts1,Ts2,hil_hhil Lhi2 hhi2 |,
Ted i, {Heat Loss model}
Tsat3,Cpw,Ted_o,hed_o,hi3_h,Ts3,hi4 h,Qed, Tw_o, {Comdensor model}
UAcd, Tlmtd, T1,12_n,T2,x,
Pex_i,Pex o,Tex_o, {expansion valve model}
Tsat5,ma,Cpa,Tev_o,hi5_1,Ts5,hi6_Lhev i,Qev,Ta i, {evaporator model}
Ta o,UAev,Tev i, Tlmtd2,T3,T4,T4 n,
Ts,hw thw_ihw_ohw_tt,cop h:real; ' { Storage tank model }
function power(x,b:real):real;
begin
power := exp{b*In(x));

end;
begin

writeln('Please enter Input parameters);

writeln('Mass flow rate of circulating water(kg/s)");readln{mw);

writeln('Ambient air temperature=> Tair(K)");readln(Ta);

writeln('Initial temperature of water in storage tank—> Tw,i(K)");readln(Tw_i);

for c:=1 to 60 do
begin
{constant value}
mr ;= (.0105254;
ma = 1.2112418;

M w:=107;
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Cpw =4170;
Cpa :=1000;
Cpr :=1625.995;
D:=1;
Time = 60;
{Assume value}
Tep_i == 300;
Ted o :=300;
Tev_0O :=300;
{First step calculation}
Pep_ratio :=-0.0221*Tw_i+14.492;
{Compressor model}
for b:=1to 10 do
begin
k:

0.0004%c + 1.1066 :

n:= (k-1)/k;
Tep_o = Tep_i/power((1/Pcp_ratio),n);
Pep_ o :=224945*(mr*sqrt(Cpr*Tcp_o))/(Pep_ratio-6.5801);
Pcp_i:=Pcp o/Pcp_ratio;
Tsat2 :=(-2200.9809/(LN(Pcp_0)-21.51297))-246.61,;
Tsatl :=(-2200.9809/(LN(Pcp_i)-21.51297))-246.61;
Ts2 :=Tep o-Tsat2-273.15;
Tsl :=Tep i-Tsatl-273.15;
hil_h :=249445+(606.163*Tsat2)-(1.05644*Tsat2*Tsat2)-(0.0182426*power(Tsat2,3));
hil 1 :=249445+(606.163*Tsat1)-(1.05644* Tsatl *Tsat1)-(0.0182426* Tsat] *Tsat] *Tsatl);
hi2_h = hil_h*(1+(0.00348186*Ts2)+(0.0000016886*power(Ts2,2))+
(0.0000092642* Ts2*Tsat2)-(0.00000007698 *power(Ts2,2) *Tsat2)+
(0.0000001 ’{07*Ts2*power(Tsat2,2))-(0.00000000 1213*power(Ts2,2)*power(Tsat2,2)));
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hi2 1 :=hil_1*(1+(0.00348186*Ts1)+(0.0000016886*power(Ts1,2))+
(0.0000092642*Ts1*Tsat1)-(0.00000007698*power(Ts1,2)*Tsat1 )+
(0.0000001707*Ts1*Tsat1*Tsat1)-(0.000000001213*power(Ts1,2)*Tsat1*Tsatl));

w =mr*(hi2 h-hi2_1);

{Heat Loss model}
Ted_i := (mr*Cpr*Tcp_0-2.25065*Tep_o+4.5013*Ta-191.12)/(2.25065+mr*Cpr);
{Condensor model}

fori:=11to 10 do

begin

Ted o :=Ted 0-273.15;

hed o = 50952+1335.29*Tcd_0)+(1.7065*Tcd_o*Ted o0)+(0.0076741*Ted o*Tcd _o*Ted o) ;

Tsat3 = Tsat2;

hi3 h :=249455+H606.163*Tsat3)-(1.05644*Tsat3*Tsat3)-(0.0182426*Tsat3*Tsat3*Tsat3) ;

Ts3 := Ted_i-Tsat3-273.15;

hi4 h :=hi3_h*(1+(0.00348186*Ts3)+(0.0000016886*power(Ts3,2))+
(0.0000092642*Ts3*Tsat3)-(0.00000007698*power(Ts3,2)* Tsat3
(0.0000001707*Ts3*power(Tsat3,2))-(0.000000001213 *power(Ts3,2*power(Tsat3,2)));

Qcd = mr*(hi4_h-hcd o);

writeln('Qed =",Qed:1:3, w 9;

Tw_o = (Qcd/(mw*Cpw)H+Tw i;

UAcd :=-2.4033*(mw*Cpw*(Tw_o-Tw_i)/(Ted i-Tw_i)) + 254.33;

Tlmtd := Qcd/UAcd;

T1 :=Ted_i-Tw_o;

fora==1to 10 do

begin

T2 n = T1/(exp((T1-T2)/Timtd));
T2 :=T2 n;

end;

Ted o :=T2+Tw_j;
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writeln;
end;
{expansion valve model}
Fora:=11to 10 do
begin
Pex i:=Pcp o;
Pex_o :=Pex_i/Pcp_ratio;
Tex_o :=(-2200.9809/(In(Pex_0)-21.51297))-246.61;
{evaporator model}
Tev_i = Tex_0+273.15;
Ta i:=Ty
Tsat5 = Tsatl;
hi5_1:=249455+(606.163*Tsat5)-(1.05644* Tsat5*Tsat5)-(0.0182426* Tsat5* Tsat5* Tsat5) ;
Ts5 :=Tev_o-Tsat5-273.15;
hi6 1:= hi5 1*(1+(0.00348186*Ts5)+(0.0000016886*power(Ts5,2)+
(0.0000092642*Ts5*Tsat5)-(0.00000007698*power(Ts5,2)* Tsat5)+
(0.0000001707*Ts5*Tsat5*Tsat5)-(0.000000001213 *power(Ts5,2)* Tsat5* Tsat5));
hev_i:=hcd o;
Qev = mr*(hi6 1-hev_i);
writeln("Qev =",Qev:1:3, w ");
writeln("Wcomp = ",w:1:3),
Ta_o = Ta_i-(Qev/(ma*Cpa));
UAev := (2.016*ma*Cpa*(Ta_i-Ta 0)/(Ta i-Tev 1))+56.259;
Tlmtd2 ;= Qev/UAev;
T3 :=Ta o-Tev_i;
T4 =2;
fori:=1t010do
begin
T4 _n = T3/(exp((T3-T4)/Tlmtd2));
T4:=T4 n;
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end;
Tev_o:=Ta_i-T4,
writeln;
end;
readln;
Tep i:=Tev_o;
Tep i :=((-19.635*Ta)+(9.8175*Tev_O)Hmr*Cpr*Tev_o0)+77.76 M{({mr*Cpr)-9.8175) ;
end;
{Storage tank model}
Ts :=Tw_i;
writeln("Ts ="' Ts:1:3, K ;
hw_t:=(4.1775*Ts) + 0.4605;
hw_i:=(4.1775*Tw_1i) + 0.4605,
hw o0:= (4.1775*Tw_o) + 0.4605;
hw_tt ;= hw_t+ ((mw*Time/M_w)*(hw_o-hw_1));
Ts := (hw_tt-0.4605)/4.1775 ;
writeln('Ts new =" Ts:1:3,' K ),
cop = Qeviw;
writeln('cop = ",cop:1:3);
cop_h := Qcd/w;
writeln("cop,h =",cop_h:1:3);
readln;
Tw i:=Ts;
end;

end,
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