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Annex 1: Central de cicle combinat de dos nivells de pressio

"Dades:"

PC=46000 [kJ/kg]
C_pg=1.1[kJikg-K]
C_pa=1 [kl)/kg-K]
W_dot_net=392200 [kW]

"Dades cicle gas:"
eta_isen_C=0,8718
p=17,22
P_amb=101,6 [kPa]
T_amb=293.15 [K]
T_TG=1553.15 [K]
eta CC=0,97
T_fums=884,15 [K]
P_fums=104.9 [kPa]

"Dades cicle vapor'|
T_TW_HP=826.15 [K]
P_TV_HP=11500 [kPa]
P_TV_LP=460 [kPa]
T_TW_LP=48515 [K]
eta_isen_TV=0,8478
P_cond=6.6 [kPa]
P_desairejador=120 [kPa]
eta_isen_B=0,70

"HRSG"

AP_HP=5 [K]

AP_LP=5 [K]

PP_HP=5 [K]

PP_LP=5[K]
P_caldera_HP=12300 [kPa]
P_caldera_LP=380 [kPa]

"Cicle Gas"

"Estat 1 Sortida Ambient Entrada Compressor”
T[] =T_amb

P[1]= P_amb
h[1]=enthalpy(Air_ha;T=T[1]:P=P[1])
s[1]=entropy(Air_ha;T=T[1]:P=P[1])
v[1]=volume(Air_ha:T=T[1]:P=P[1])
W_dot=m_dot_a*[1]

"Estat 2 Sortida Compressor Entrada CC"
P[2]=rp*P[1]

s5[2]=s[1]
hs[2]=enthalpy(Air_ha;s=ss[2]:P=P[2])
eta_isen_C=(hs[2]-h[1]}(h[2]-h[1])
T[2]=temperature(Air_ha:P=P[2]:h=h[2])
s[2]=entropy(Air_ha:h=h[2]:P=P[2])

"Estat 3 Sortida CC Entrada TG"
T3=T_TG

P31FP[2]
s[3]=entropy(Air_ha;T=T[3]:P=P[3])
h[3]=enthalpy(Air_ha:T=T[3]:P=P[3])

"Estat 4 Sortida TG Entrada Fums (HRSG)"
P[4]=P_fums

TH4]=T_fums
h[4]=enthalpy(Air_ha;T=T[4]:P=P[4])
s[4]=entropy(Air_ha;T=T[4].:P=P[4])
ss5[4]=s[3]
hs[4]=enthalpy(Air_ha:s=ss[4]:P=P[4])
eta_isen_TG=(h[4]-h[3])/(hs[4]-h[3])

"Cicle Vapor”

"Estat 5 Sortida Sobrecalentador LP (HRSG) Entrada TV LP"
P[E]I=P_TV_LP

TE=T_TV_LP

s[8]=entropy(Water. T=T[5];P=P[5]}

h[&]=enthalpy(Water, T=T[5].P=P[5])
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"Estat 6 Primera Sortida TV LP Entrada Desairejador”
P[6]=P_desairejador

ss[6]=s[5]

hs[6]=enthalpy(Water;P=P[6];5=55[6])
eta_isen_TV=(h[B]-h[5])/(hs[6]-h[5])
s[6]=entropy(Water;h=h[6];P=P[&])
T[6]=temperature(\Water.P=P[6];h=h[5])

"Estat 7 Segona Sortida TV LP Entrada Condensador”
P[71=P_cond

ss[7]=s[5]

hs[7]=enthalpy(Water,P=P[7];5=55[7])
eta_isen_TV=(h[7]-h[5])/(hs[T]-h[5])
s[T]=entropy(Water;h=h[T];P=P[7])
T[7]=temperature(Water;P=P[7]:h=h[7])

"Estat 8 Sortida condensador Entrada Bomba 1"
P8]=P[7]

x[8]=0

s[8]=entropy(Water;x=x[8]:P=P[8])
h[8]=enthalpy(Water;x=x[8]:P=P[a])
T[8]=temperatura(\Water,P=P[8];x=x[8])

"Estat 9 Sortida Bomba 1 Entrada Desairejador”
P[9]=P_desairejador

ss[9]=s[8]
hs[9]=enthalpy(Water;s=5s[9];P=P[9])
eta_isen_B=(hs[9]-h[8])/(h[9]-h[E])
T[9])=temperature(Water.P=P[3]:h=h[9])
s[9]=entropy(Water;h=h[9];P=P[9])

"Estat 10 Sortida Desairejador Entrada Bomba 2"
P[10]=P_desairejador

*[10]=0

s[10]=entropy(Water;x=x[10];:P=P[10])
h[10]=enthalpy(Water;x=x[10].:P=P[10])
T[10]=temperature(Water:P=P[10];x=x[10])
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Comparativa entre una central de cicle combinat amb hibridacié solar de dos i tres nivells de pressié i

estudi del procés de dessalinitzacié de I'aigua del mar

"Caldera de recuperacid vapor HP"

"Estat 11 Sortida Bomba 2 Entrada Economitzador HP"
P[11]=P_caldera_HP

ss[11]=s[20]

hs[11]=enthalpy(Water;s=ss[11].P=P[11])
eta_isen_B=(hs[11]-h[10])/(h[11]-h[10])
T[11]=temperature(Water;,P=P[11]:h=h[11])
s[11]=entropy(Water;h=h[11]:P=P[11]}

"Estat 12" "Sortida Economitzador HP Entrada Calderi HP”
P[12]=F_caldera_HP

T2]=T[13]-AP_HP
h[12]=enthalpy(Water,T=T[12];P=P[12])
s[12]=entropy(Water,T=T[12]:P=P[12])

"Estat 13" "Sortida Calderi HP Entrada Sobrecalentador HP"
P[13]=P_caldera_HP

x[13]=1

h[13]=enthalpy(Water;x=x[13]:P=P[13])
T[13]=temperature(\Water:P=P[13]:x=x[13])
s[13]=entropy(Waterx=x[13]:P=P[13])

"Estat 14" "Sortida Sobrecalentador HF Entrada TV HP"
P[14]=P_TV_HP

T[14]=T_TV_HP
h[14]=enthalpy(Water,T=T[14];:P=P[14])
s[14]=entropy(Water, T=T[14]:P=P[14])

"Estat 15" "Sortida TV HP Entrada Economitzador LP”
P[15]=P_caldera_LP

ss[15]=s[14]
hs[15]=enthalpy(Water;P=P[15];5=55[15])
eta_isen_TV=(h[15]-h[14]}/(hs[15]-h[14])
s[18]=entropy(Water;h=h[15]:P=P[15])
T[15]=temperature(\Water.P=P[15]:h=h[15])
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"Estat 16" "Sortida Economitzador LF Entrada Calderi LP"
P[16]=P_caldera_LP

T[16]=T[17]-AP_LP

h[16]=enthalpy(Water; T=T[16].P=P[16])
s[16]=entropy(\Water; T=T[16],P=P[16])

"Estat 17" "Sortida Calderi LP Entrada Sobrecalentadaor LP”
P[17]=P_caldera_LP

[17]=1

[17]=enthalpy(Water;x=x[17]:P=P[17])
[17]=temperature(Water;P=P[17]:x=x[17])
s[17]=entropy(Water:x=x[17]:P=P[17])

X
h
T

"estat 18" "Sortida mesclador. entrada turbina baixa pressid”
P[18]=P[17]

m_1*h[5]+m_2*h[15]=(m_1+m_2)*h[18]

m=m_1+m_2
T[18]=temperature(\Water,P=P[18];h=h[18])
s[18]=entropy(Water:P=P[18]:h=h[18])

"estat 19" "entrada economitzador LP. Sortida bomba aP”
P[19]=P[16]

55[19]=5[10]

hs[19]=enthalpy(\Water;P=P[19]:5=55[19])
eta_isen_B=(hs[19]-h[10])/(h[19]-h[10]}
T[19]=temperature(\Water;P=P[19]:h=h[19])
s[19]=entropy(Water:h=h[19]:P=P[19])

"estat 20" "liguid saturat sortida calderi LP baixa pressig”
P[20]=P[17]

T[20]=t_sat(Water,P=P[20])

x[201=0

h[20]=enthalpy(Water;x=x[20].P=P[20])
s[20]=entropy(Water:x=x[20]:P=P[20])

"Caldera de Recuperacid”

"Gasos Combustig”

T g 1=T[4] "Sortida gasos de |a turbina de gas”
h_g_1=h[4]

s_g_1=entropy(Air_ha;T=T_g_1:h=h_g_1)

T_g_8=T_sortida_fums “sortida gasos de la caldera de recuperacié”
_g_d=enthalpy(Air_ha;T=T_g_8:P=P_amb)
_g_8=

entropy(Air_ha;T=T_g_8:h=h g 8)

"Aigua”

T v 1=T[14] “sortida vapor d'aigua caldera de recuperacid HRSG HP”
h_v_1=h[14]

s_v_T1=entropy(Water.T=T_v_1:h=h_v_1)

T_v_2=t_sat(Water;P=P[14]) "vapor saturat”
h_v_2=enthalpy(Water;:x=1;P=P[14])

h_v_3=enthalpy(Water, T=T_v_3:P=P[14])

T v 4=T[11] "entrada aigua a la caldera de recuperacid HRSG HP"
h_v_4=h[11]
s_v_d=entropy(Water;T=T_v_4;h=h_v_4)

T_v_6=T[5] "sortida vapor d'aigua caldera de recuperacid HRSG LP”
h_v_5=h[5]
s_v_5=entropy(Water:T=T_v_5:h=h_v_5)

T v 6=t sat(Water;P=P[5]) "vapor saturat”
h_v_6=enthalpy(Water;x=1;P=P[5])

h_v_T=enthalpy(Water; T=T_v_7;P=P[5])

T_v_8=T[19] "entrada aigua a |a caldera de recuperacid HRSG LP”
h_v_8=h[19]
s_v_8=entropy(Water:T=T_v_8:h=h_v_8)

AP _HP=T v 2-T v_3 "Approach Point Temperature"
PP _HP=T_g_3-T_v_2 "Pinch Point Temperature"
Delta_T_HP=T[4]-T[14] "Delta Temperature"
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AP_LP=T_v_6-T_v_7 "Approach Point Temperatura”
PP_LP=T_g_7-T_v_6 "Pinch Point Temperature"
Delta T_LP=T,

_g:S-T[S] "Delta Temperature"
"Balanc denergia Economitzador HP"

m_dot_g*C_pg*(T_g_3-T_g_4)=m_2*h_v_3-h_v_4)
"Balang d'energia Calderi HP"
m_dot_g*C_pg*(T_g_2-T_g_3)=m_2*h_v_2-h_v_3)
"Balang d'energia Rescalfador HP"
m_dot_g*C_pg*(T_g_1-T_g_2)=m_2*h_v_1-h_v_2)

"Balang d'energia Economitzador LP"
m_dot_g*C_pg*(T_g_7-T_g_8=m"(h_v_7-h_v_8)
"Balang d'energia Calderi LP"
{m_dot_g*C_pg*(T_g_5-T_g_7)}=m_1%(h_v_6-h_v_7)}
"Balang d'energia Rescalfador LP"
m_dot_g*C_pg*(T_g_4-T_g_5)=m_1*(h_v_5-h_v_§)

"Flux massic A"

RAC=(eta_cc*PC)(C_pg™(T[3]-T[2])) "relacid aire combustible: kg aire/kg comb”
RCA=1/RAC

m_dot_g=m_dot_a+m_dot_a*RCA

"Flux massic X (primera i segona sortida TV)
"Balang desairejador”
0=m_2*h[10]+m_1*h[10]-m_dot_x*h[6]-{m-m_dot_x)*h[9]
y=m_dot_x/m "fraccid (y) extreta turbina"

"Flux massic V"
"Balang caldera de recuperacid”
m_dot_a*{[1+RCA)C_pg*(T[4]-T_sortida_fums)=m_1*(h[5]-h[19])+m_2*(h[14]-h[11]}

"Solucions Cicle de Gas (Bryton)”
W_dot_TG=m_dot_g*C_pg*(T[3]-T[4])
W_daot_C=m_dot_a*C_pa*(T[2]-T[1]}

W dot net TG=W dot TG-W dot C
Q_dot_L_TG=m_dot_g"C_pg™T[4]-m_dot_a"C_pa™T[1]
@ dot Comb=m_dot g*C_pg*T[3]-m_dot_a*C pa*T[2]
eta_TG=W_dot_net_TG/Q_dot_Comb

"Solucions Cicle Vapor (Rankine)”
W_dot_bombes=(m-m_dot_x)*(h[9]-h[B]}+m_2*(h[11]-h[10]}+m_1*(h[19]-h[10])
W_dot_TV=((m*(h[18]-h[6])}+(m-m_dot_x)*(h[6]-h[T])}+{m_2*(h[14]-h[15]})

W _dot_net_TV=W_dot_TV-W_dot_bombes

Q_dnt_HRSG=m_1*(h[5]—h[19]_}+m__2*(h[14]—h[11]}"ca|nr lliurada al vapor pels gasos de combustig”

Q_dot_L_TV=(m-m_dot_x)*(h[7]-h[B]}
eta TWV=W dot_net TV/Q dot HRSG

"Cicle Combinat”

m_dot_c=m_dot_a*RCA
W_dot_net=\W_dot_net_TG+W_dot_net_TV

Q dot_|=Q dot L TG+Q dot L_TV-Q _dot HRSG
Q_dot_net=(Q_dot_Comb-Q_dot_L)
eta_global=(W _dot net)/Q dot Comb
eta_global_térmic=1-0_dot_L/Q_dot_Comb
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APup=15 [K]

TNglobal térmic = 0.4836
hgs = 3985 [ki/kg]
hyg =439,7 [klkg]
PC = 46000 [kl/kg]
Prums = 104,9 [kPa]
Qpet = 392200 [kW)]
Sy5 = 7,156 [k/kgK]
Tys = 4893 [K]

Ty2 =594,6 [K]
Wiombes = 29857 [KW]

Srup =58 [K]

TisenTv = 0.8478

hy.4 = 682,6 [kl/kg]

Ma = 788.9 [kgfs]
Peaieranp = 12300 [kPa]
Qprse = 431136 [kl/s]
S = 7,983 [kl/kgK]
Tg1 = 884.2 [K]

Trg = 1553 [K]

Tyg = 4219 [K]
Woor vy = 128332 [kW]

APLp=5 [K]

Nigeng = 0.7

hy, = 3494 [kl/kg]

m = 158 [kg's]
PPup=5 [K]

Prvup = 11500 [kPa]
RAC =4844

Syg = 1,362 [kJ/kgK]
Ty7 =4269 [K]

Ty3 = 5896 [K]

We = 328655 [KWV]

Brip = 4,191 [K]
nre = 0,3254

hy,5 = 2883 [klkg]

me = 16,29 [kg/s]
Peakera,Lp = 380 [kPa]
Q = 418752 [KW]
Sq3 = 7,148 [kl/kgK]
Tgz = 773.6 [K]

Ty np=826.2 [K]
Ty7 = 416,9 [K]

Wrg = 592523 [KW]

Cpa =1 [kifkgK]
Nisenc = 0.8718
hy 2 = 2696 [kl/kg]
mq = 35,35 [kg's]
PPLr=5 [K]
Prvip =460 [kPa]
RCA =0,02064
Tamb = 299,2 [K]
Tgs =397.4 [K]
Tyq =433.2 [K]

W, = 392200 [KW]

nee =0,97
v = 0,2977

hyg = 2744 [klikg]
mg = B05,2 [kg/s]
Peong = 6.6 [kPal
Qg = 547084 [k
Sy,1 = 6,689 [kl/kgK]
Tg3 =599.6 [K]
Trv,Lp =485.2 [K]
Tyg =378 [K]

Wy = 158189 [kWW]

Cpg =1.1 [ki/kgK]
Nisen1G = 0.8644

hy.3 = 1439 [kl/kg]

my = 1226 [kg's]
Pamp = 101,6 [kPal]
Qcomp = 810952 [KW]
rp =17,22

Tiums = 884,2 [K]
Tsortida, fums = 397.4 [K]
Tys = 4852 [K]

Wt 7a = 263868 [KW]

Tglobal = 0,4836
hg1 = 915,6 [kifkg]

hy7 = 605,2 [kifkg]

my = 17.65 [kg/s]
Paesarejador = 120 [kPa]
QLyy = 302804 [KW]
Sy = 1,959 [kifkgK]
Tga =494.9 [K]

Ty = 8262 [K]

V =666,5 [m¥s]
y=0,1118
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Annex 2: Central de cicle combinat de tres nivells de pressio

"Dades:"

PC=46000 [kd/kg]
C_pg=1.1 [kJ/kg-K]
C_pa=1 [kl/kgK]
W_dot_net=394000 [kW]

"Dades cicle gas:"
eta_isen_C=090

rp=17.22

P_amb=101,6 [kPa]
T_amb=299,15 [K]
T_TG=1553 15 [K]

eta CC=0497
T_fums=887.15 [K]
P_fums=104.9 [kPa]

T sortida_fums=392,15 [K]

"Dades cicle vapor”
T_TV_HP=83815 [K]
P_TV_HP=11400 [kPa]
T_TV_MP=838.15 [K]
P_TV_MP=2700 [kPa]
T_TV_LP=42515 [K]
P_TV_LP=460 [kPa]
eta_isen_TW=08478
P_cond=6.6 [kPa]
P_desairejador=20 [kPa]
eta_isen_B=0,70

"HRSG"

AP_HP=50 [K]
AP_MP=50 [K]
AP_LP=50 [K]

PP_HP=15 [K]
PP_MP=14 [K]

PP_LP=15 [K]

P _caldera HP=11800 [kPa]
P_caldera_MP=2750 [kPa]
P _caldera_LP=490 [kPa]
m_dot_ TWHP=T0 [kag/s]
m_dot_TVMP=100 [kg/s]
m_dot_719=28 [kg/s]
m_dot_715=0 [kag/s]

"Cicle Gas"

"Estat 1 Sortida Ambient Entrada Compressor”
111 =T _amb

P[1]= P_amb
h[1]=Enthalpy(Air_ha;T=T[1]:P=P[1])
s[1]=Entropy(Air_ha;T=T[1]:P=P[1])
v[1]=Volume{Air_ha;T=T[1];P=P[1]}

WV _dot=m_dot_a*[1]

"Estat 2 Sortida Compressor Entrada CC"
PE]=rp*P[1]

ss[2]=s[1]
hs[2]=Enthalpy(Air_ha;s=ss[2];P=P[2]}
eta_isen_C=(hs[2]-h[1])/(h[2]-h[1]}
T[2]=Temperature(Air_ha;P=P[2];:h=h[2]}
s[2]=Entropy(Air_ha;h=h[2]:P=P[2])
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"Estat 3 Sortida CC Entrada TG"
TEF=T_TG

P[3]1=P[2]
s[3]=Entropy({Air_ha;T=T[3];:P=P[3])
h[3]=Enthalpy({Air_ha:T=T[3].P=P[3])

"Estat 4 Sortida TG Entrada Fums (HRSG)"
P[4]=P_fums

THE]=T_fums
h{4]=Enthalpy(Air_ha:T=T[4]:P=P[4])
s[4]=Entropy(Air_ha;T=T[4];P=P[4])
ss[4]=s[3]
hs[4]=Enthalpy(Air_ha:s=ss[4].P=P[4])
eta_isen_TG=({h[4]-h[3]}(hs[4]-h[3])

"Cicle Vapor”

"Estat 5 Unig TV LP Entrada TV LP"
PEI=P_TV_LF

TE=T_TV_LP
s[8]=Entropy(Water;T=T[5]:P=P[5])
h[5]=Enthalpy(Water; T=T[5];P=P[5]}

"Estat & Primera Sortida TV LP Entrada Desairejador”
P[6]=P_desairejador

s5[6]=s[5]

hs[B]=Enthalpy(\Water;P=P[6].5=55[6])
eta_isen_TV=(h[6]-h[5])/(hs[E]-h[5]}
s[6]=Entropy(Water;h=h[6].P=P[6])
T[6]=Temperature(\Water;P=P[6]:h=h[6])

"Estat 7 Segona Sortida TV LP Entrada Condensador”
P[7]=P_cond

ss[7]=s[5]

hs[7]=Enthalpy(\Water;P=P[7]:5=55[7]}
eta_isen_TV=(h[7]-h[5])/(hs[T]-h[5]}
s[T]=Entropy(Water:h=h[T]:P=P[T])
T[F]=Temperature(\Water;P=P[7]:h=h[T7])

Pagina |9

D
Ceto

s
8&3B
Tl

ETSEIB



Comparativa entre una central de cicle combinat amb hibridacié solar de dos i tres nivells de pressié i
estudi del procés de dessalinitzacié de I'aigua del mar
Pagina |10

"Estat 8 Sortida condensador Entrada Bomba 1"
P[B]=P[T]

x[8]=0

s[8]=Entropy(Water,x=x[8]:P=P[8])
h[8]=Enthalpy(Water;x=x[8].P=P[8]}
T[B]=Temperature(\Water,P=P[8];x=x[8])

"Estat 9 Sortida Bomba 1 Entrada Desairejador”
P[9]=P_desairejador

ss[9]=s[8]
hs[9]=Enthalpy(Water;s=5s[9]:P=P[9])
eta_isen_B=(hs[9]-h[8])/(h[9]-h[8])
T[9]=Temperature(\Water:P=P[3]:h=h[3])
s[9]=Entropy(Water;h=h[9];P=P[3])

"Estat 10 Sortida Desairejador Entrada Bomba LP"
P[10]=P_desairejador

[10]=0

s[10]=Entropy(Water;x=x[10]:P=P[10])
h[10]=Enthalpy(\Water;x=x[10];P=P[10])
T[10]=Temperature(Water; P=P[10];x=x[10])

b2

"Caldera de recuperacid vapor HP"

"Estat 11 Sortida Bomba LP Entrada Economitzador LP"
P[11]=P_caldera_LP

ss[11]=s[10]

hs[11]=Enthalpy(\Water;s=ss[11].P=P[11]}
eta_isen_B=(hs[11]-h[10])(h[11]-h[10])
T[11]=Temperature(Water;P=P[11]:h=h[11])
s[11]=Entropy(Water;:h=h[11]:P=P[11])

"Estat 12" "Sortida Economitzador LP Entrada Calderi LP"
P[12]=P_caldera_LP-10 [kPa]

T2]=T[14]-AP_LP

h[12]=Enthalpy(Water, T=T[12];P=P[12])
s[12]=Entropy(Water; T=T[12]:P=P[12])

"Estat 13" "Sortida Calderi LP + Evaporador LP Entrada Bomba MP"
P[13]=P_caldera_LP-20 [kPa]

*[13]=0

h[13]=Enthalpy(Water;x=x[13];P=P[13])
T[13]=Temperature(Water;P=P[13]:x=x[13])
s[13]=Entropy(Water;x=x[13].P=P[13]}

"Estat 14" "Sortida Calderi LP Entrada Sobrecalentador LP"
P[14]=P_caldera_LP-20 [kPa]

*[14]=1

h[14]=Enthalpy(Water:x=x[14];:P=P[14])
T[14]=Temperature(Water,P=P[14],x=x[14])
s[14]=Entropy(Water,x=x[14].P=P[14]}

"Estat 15" "Sortida Sobrecalentador LP Unid TV LP”
"P[15]=P_TV_LP

T5]=T_TV_LP

h[158]=Enthalpy(Water: T=T[15]:P=P[15])
s[15]=Entropy(Water; T=T[15].P=P[15])"
P[15]=P_caldera_LP-30[kPa]
T[18]=Temperature(Water;P=P[15]:h=h[15])
s[15]=Entropy(Water;h=h[15].P=P[15])

"Estat 16" "Sortida Bomba MP Entrada Economitzador MP"
P[16]=P_caldera_MP

ss[16]=5[13]

hs[16]=Enthalpy{VWater;s5=55[16];P=P[16]}
eta_isen_B=(hs[16]-h[13]}(h[16]-h[13])
T[16]=Temperature(WWater,P=P[16].h=h[16])
s[16]=Entropy(Water;h=h[16];:P=P[16])
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Comparativa entre una central de cicle combinat amb hibridacié solar de dos i tres nivells de pressié i

estudi del procés de dessalinitzacié de I'aigua del mar

"Estat 17" "Sortida Economitzador MP Entrada Calderi MP”
"P[17]=P_caldera_MP-16.6 [kPa]

TT7]=T19]-AP_MP
h[17]=Enthalpy(Water;,T=T[17];P=P[17])
s[17]=Entropy(Water, T=T[17];.P=FP[17])"
P[17]=P_caldera_MP-16,6 [kPa]

*[17]=0

h[17]=Enthalpy(Waterx=x[17];P=P[17])
s[17]=Entropy(Waterx=x[17];P=P[17])
T17]=Temperature(\Water;P=P[17];x=x[17])

"Estat 18" "Sortida Calderi MP + Evaporador MP Entrada Bomba HP"
P[18]=P_caldera_MP-33,3 [kPa]

%*[18]=0

h[18]=Enthalpy(Waterx=x[18]:P=P[18])
T[18]=Temperature(WWater;P=P[18]:x=x[18]}
s[18]=Entropy(Waterx=x[18],P=P[18])

"Estat 19" "Després Unid 28 amb 19 cap al sobrecalentador”
P[19]=P_caldera_MP-33,3[kPa]
T[19]=Temperature(WWater,P=P[19];h=h[13]}
s[19]=Entropy(Water;h=h[13];P=P[19])

"x[19]=1

h[19]=Enthalpy(\Water;x=x[19];:P=P[19])
T[19]=Temperature(WWater;P=P[19]:x=x[19])
s[19]=Entropy(Water;x=x[19];P=P[19])"

"Estat 20" "Sortida Calderi MP Entrada Sobrecalentador MP”
P[20]=P_caldera_MP-33,3 [kPa]

*[20]=1

h[20]=Enthalpy(Waterx=x[20];P=P[20])
T[20]=Temperature(WWater;P=P[20];x=x[20])
s[20]=Entropy(Waterx=x[20].P=P[20])

"Estat 21" "Sortida Sobrecalentador MP Entrada TV MP"
P[21]=P_TV_MP

T21)=T_TW_MP

h[21]=Enthalpy(Water.T=T[21].P=P[21])
s[21]=Entropy(Water; T=T[21];P=P[21])

Pagina |11

D
Ceto

s
8&3B
Tl

ETSEIB



Comparativa entre una central de cicle combinat amb hibridacié solar de dos i tres nivells de pressié i
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"Estat 22" "Sortida TV MP Unig TV LP"
"Pl22]=P_TV_LP

T[22]=T_TW/_LP

h[22]=Enthalpy(\Water, T=T[22],P=P[22])
s[22]=Entropy(\Water;h=h[22].P=P[22]}"
P[22]=P_caldera_LP-33,3 [kPa]
ss[22]=s[21]
hs[22]=Enthalpy(Water,P=P[22];5=55[22])
eta_isen_TV=(h[22]-h[21])/(hs[22]-h[21]}
s[22]=Entropy(Water;h=h[22];:P=P[22])
T[22]=Temperature(Water.P=P[22]:h=h[22])

"Estat 23" "Sortida Bomba HP Entrada Eceonomitzador HP"
P[23]=P_caldera_HP

55[23]=5[18]

hs[23]=Enthalpy(Water;s=55[23].P=P[23])
eta_isen_B=(hs[23]-h[18])/(h[23]-h[18])
T[23]=Temperature(Water:P=P[23]:h=h[23])
s[23]=Entropy(\Water:h=h[23]:P=P[23])

"Estat 24" "Sortida Economitzador HP Entrada Calderi HP"
P[24]=P_caldera_HP-133 3 [kPa]

T[24]=T[26]-AFP_HP

h[24]=Enthalpy(Water, T=T[24].P=P[24])
s[24]=Entropy(Water, T=T[24]:P=P[24])

"Estat 25" "Sortida Evaporador HF Entrada Calderi HP"
P[25]=P_caldera_HP-266,6 [kPa]

x[25]=0

h[25]=Enthalpy(\Water,x=x[25];P=P[25])
T[25]=Temperature(Water:P=P[25].x=x[25])
s[25]=Entropy(Water;x=x[25];P=P[25])

"Estat 26" "Sortida Calderi HP Entrada Sobrecalentador HP"
P[26]=P_caldera_HP-266.6 [kPa]

x[26]=1

h[26]=Enthalpy(\Water;x=x[26],P=P[26])
T[26]=Temperature(Water:P=P[26];x=x[26])
s[26]=Entropy(Water,x=x[26];P=P[26])

"Estat 27 Sortida Sobrecalentador HP Entrada TV HP”
P[27]=P_TV_HP

T27T)=T_TV_HP

s[27]=Entropy(Water, T=T[27];P=P[27])
h[2T7]=Enthalpy(Water;T=T[27]:P=P[27])

"Estat 28" "Sortida TV HP Unid TV MP"
P[28]=P_caldera_MP-33,3 [kPa]
ss[28]=s[27]
hs[28]=Enthalpy(\Water.P=P[28]:5=ss[28])
eta_isen_TW=(h[28]-h[27])/(hs[28]-h[27])
s[28]=Entropy(\Water:h=h[28]:P=P[28])
T[28]=Temperature(\Water,P=P[28];h=h[28])
"T[28]=T[19]

s[28]=s[19]

h[28]=h[19]"

"Estat 29" "Sortida Fums”
P[29]=P_amb

T[29]=T_sortida_fums
s[29]=Entropy(Air_ha:T=T[29];P=P[29])
h[29]=Enthalpy(Air_ha;T=T[29];P=P[29])

"Caldera de Recuperacid”

"Gasos Combustig”

T_g[1]=T[4] "Scortida gasos de |a turbina de gas”
h_g[1]=h[4]

s_gl=s[4]
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Comparativa entre una central de cicle combinat amb hibridacié solar de dos i tres nivells de pressié i
estudi del procés de dessalinitzacié de I'aigua del mar
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T_g[10]=T[29] "sortida gasos de |a caldera de recuperacig”
h_g[10]=h[28]
s_g[10]=s[29]

"Aigua”

T v[11=T[27]
h_vw[1]=h[27]
s_v[1]=s[2T7]
T_v[2]=T[26]

h_v[Z]=h[26]
T {3]=T[21]
h_v[3]=h[21]
T W4=T[19]

h_v[4]=h[19]

T_v[5]=T[24]
h_v[5]=h[24]
T_[6]=T[23]

h_v[6]=h[23]

T V7I=T[17]

h_v[7]=h[17]

T v[B]=T[16]

h_v[8]=h[16]

T_v{9]=T[14]
h_v[9]=h[15]

T_[10]=T[14]
h_v[10]=h[14]

T W[11]=T[12]
h_v[11]=h[12]

T A[121=T[11]
h_v[12]=h[11]
s_v[12]=s[11]

"AP_HP=T v[2]-T_v[5]" "Approach Point Temperature” "Fuera porgue se repiten”
PP_HP=T g[4]-T_v[2] "Pinch Puoint Temperature”
Delta T HP=T g[1]-T_v[1] "Delta Temperature”

"AP_MP=T _v[4]-T_[7]" "Approach Point Temperature"
PP_MP=T_g[6]-T_v[4] "Pinch Point Temperatura"
Delta T MP=T g[1]-T_v[3] "Delta Temperature"

"AP_LP=T v[10]-T_v[11]" "Approach Point Temperature”
PP_LP=T_g[9]-T_v[10] "Pinch Point Temperature”
Delta_T_LP=T_g[7]-T_v[9] "Delta Temperatura"

"Flux massic A"

RAC=(eta_cc*PC)(C_pg*(T[3]-T[2])) "relacid aire combustible: kg aire/kg comb”
RCA=1/RAC

m_dot_g=m_dot_a*(1+RCA}

"Flux massic X (primera i segona sortida TV}"
"Balang desairejador”
(m_dot_v*h[10])=(m_dot_x*h[6])}+(m_dot_z*h[9])

m_dot_y=m_dot_715+m_dot_719+m_dot_z
m_dot_v=m_dot_z+m_dot_x
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Comparativa entre una central de cicle combinat amb hibridacié solar de dos i tres nivells de pressié i
estudi del procés de dessalinitzacié de I'aigua del mar

"Flux massic V"

"Balang caldera de recuperacid”
m_dot_g*C_pg*(T[4]-T[29]}=-(m_dot_v*h[11]}+(m_dot_w_MP*h[13]}-(m_dot_w_MP*h[16]}+(m_dot v LP*h[15]}+(m_dot_w_HP*h[18]}-{m_dot_w_HP*h[23])+(m_dot_v_MP*h[20])}-(m_dot_ TVMP*h[19])+(

_m_dot_TVMP*h[21]}+(m_dot_TVHP*h[27])

"Flux massic LP"

m_dot_v=m_dot_v_LP+m_dot_w_MP

"Flux massic MP"

m_dot_w_MP=m_dot_v_MP+m_dot_w_HP

"Flux massic HP"
m_dot_w_HP=m_dot_v_HP

"Balang unid 20 + 28 = 19 per treure h[19]"
(m_dot_TVMP*h[19])=(m_dot_TVHP*h[28]}+(m_dot_v_MP*h[20]}+(m_dot_719*h[7]}
m_dot_v_MP+m_dot TVHP+m_dot_719=m_dot_TVMP

m_dot_v_HP=m_dot_TVHP

"Balang TVLP Per treure T[15] a partir de h[15]"
(m_dot_v_LP*h[15]}+(m_dot_TVMP*h[22]}+(m_dot_715"h[7]}=(m_dot_TVLP*h[5])
m_dot_v_LP+m_dot_TVMP+m_dot_715=m_dot_TVLP

"Balang d'energia Sobrecalentador HP 27-26"
m_dot_g*C_pg*(T_a[1]-T_g[2])=(m_dot_v. HP"(h v[T-h_v2]))+{(m_dot_TVMP)*th_v[3]-h_v{2]))
"Balang d'energia Sobrecalentador MP 26-
m_dot_g*C_pg™(T_g[2]-T_g[3])= (m_dot_TVMP}*(h_v{S] h_v{4])
"Balang d'energia Economitzador HP 24-23"
m_dot_g*C_pg*(T_g[4]-T_g[5])=m_dot_w_HP*(h_v[5]-h_v[6])
"Balang d'energia Economitzador MP 17-16"
m_dot_g*C_pg*(T_g[6]-T_g[7])=m_dot_w_MP=(h_v[7]-h_v[3])
“Elalang d'energia Sobrecalentador LP 15-14"
"m_dot_g*C_pg™(T_g[7]-T_g[8])=m_dot_v_LP(h_v[9]-h_v[10])"
Elalang d'energia Economitzador LP 12-11"
"m_dot_g*C_pg*(T_g[9]-T_g[10]}=m_dot_v*(h_v[11]-h_v[12]}"

APpp= 50 [K]

ST =49 [K]
Tex,Brayton = 0.3568
Tex,compressor = 0.9892
Tglobalermic = 0,5367
nre = 0.3303

mr1g =28 [kg/s]

myup =2 [kgis]

mz = 116,6 [kg/s]

Pamb = 101.6 [kPa]
Paesairejador = 20 [kPa]
Qeomp = 734072 [kWV]
Qer= 394000 [kWV]
S0V = 0,3812 [kd/kgK]
Tsortiga, fums = 392.2 [K]
v =5958

Weey = 161532 [kW]
Woeraut Cambracomoustis = 160873 [kiW]
Wierguery = 17709 [kW]

AP p =50 [K]
Brp = 8832 [K]
Texg,Hp = 0.8219
Tlex, Rankine = 0.223
Tiseng =0.7

Ty = 0.3866

my =705.2 [kgls]

My e = 70 [kgls]

PC = 46000 [kl/kg]

Peaiderap= 11800 [kPa]

Prums = 104.9 [kPa]

Qupse = 391999 [klis]

RAC =47.73

T0G =299.2 [K]

Tre = 1563 [K]

Woombes = 1432 [kW]

Wherdut Beondensador = 0.6487 [KW]
Woeraut,compressor = 12898 [KW]
Wrg = 527417 [kW]

APye =50 [K]

G =49 [K]

NexpLp = 0.7307

Nex, 76 = 0.4062

Tisen,c = 0.9

h0G =299.4 [kiikg]

me = 14,77 [kgls]

m, = 1218 [k's]

Mo e =72 [kgls]
PPyp=15 [K]

Pealgera,Lp = 490 [kPa]
Prynp = 11400 [kPe]
Q = 340072 [kW]

RCA = 0.02095

Tov =299.2 [K]
Trvpp=838.2 [K]

W = 284949 [k
Woeraurg e = 1944 [klfs]
Woerau congensador = 9206 kW]
Wiy = 152964 [kW]

=1 [ki/kgK]
nee =0.97
Nexgup = 0.7679
NexTv = 0.2036
Tisen,7G = 0.8607
hoV =109.1 [kl/kg]
g = 719.9 [kg/s]
my e =70 [ka/s]
my = 5,179 [kg/s]
PPLp =15 [K]
Pcaigerap = 2750 [kPa]
Pryp =460 [kPa]
Q1g = 491604 [lcW]
p=17.22
Tamp =299.2 [K]
Trvip=425.2 [K]
Whet = 394000 [kWV]
Woergutg,Lp = 2239 [kfs]
Woerquthrsg = 11171 [kW]
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Cpg =11 [kikgK]

Tex Bcondensador = 0.7115
Tex CicleCombinat = 0.6648
Tglobal = 0,5367

TNisen,Tv = 0.8478

my1s =0 [kg/s]

myp =49.79 [kyis]
my = 1446 [kg/s]

PPys =15 K]

Peong = 6.6 [kPa]
Prvue = 2700 [kPa]
Qv = 240467 [KW]
$0G = 6,861 [kl/kg-K]
Tiums = 887.2 [K]

Trvue =838.2 [K]
WoetTe = 242468 [KW]
Woeraut g up = 54.2 [kis]
Wosraut 7 = 32963 [KW]
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Annex 3: Hibridaci6 solar per una central de cicle combinat de dos nivells
de pressié

"HIBRIDACIO SOLAR"

"Percentatge de vapor que circula ara per el cicle de Ranking”
{Percent=020} "taula paramétrica 2"

Q_dot HRSG SOLAR=Percent™Q_dot HRSG

“flux massic de gasos nou”

@ dot HRSG SOLAR= m_dot gasos_solar'c_pg®(T[4]-T_sortida_fums)
m_c_solar'PC=m_dot_gasos_solar"c_pg*T[3]-m_dot_a_solar"c_pa*T[2]
m_dot_gasos_solar=m_dot_a_solar+m_c_solar

"REduccid consum de combustible”
Red_consum_comb=(m_dot_c-m_c_solar)/m_dot_c

"Potencia neta TG + hibridacid solar”
W _dot_net TG solar=m_dot_gasos_solar"c_pg™(T[3]-T[4]}-m_dot_a_solar"c_pa®(T[2]-T[1]}

W _dot_net_TV_solar=Percent*WW_dot_net_TV

"Fluxos vapor d'aigua camps solars”
W _dot_net TV _campsolar=VW_dot_net-W _dot_net_TG_solar-WW_dot_net_TV_solar

W _dot_net TV campsolar=m_v_solar1*(h[14]-h[15]}+(m_v_solarl+m_v_solar2)*(h[18]-h[7])
m_v_solarl/m_v solar2=25 " imposem |a relacio fluxos d'aigua als camps solars | loptimitzem”

"CALOR SOLARS"
Q_H_SOLAR1=m_v_solar1*(h[14]-h[5])
Q_H_S0OLARZ=m_v_solar2*(h[18]-h[B])
Q_H_SOLAR=Q_H_SOLAR1+Q_H_SOLARZ
"CONMDENSADOR amb la Hibridacid solar”

@ dot L TV solar=(m_tot-m_dot_x)*(h[7]-h[B])+(m_v_solarl+m_v_solar2)*(h[7]-h[8])
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Annex 4: Hibridaci6 solar per una central de cicle combinat de tres nivells
de pressié

"HIBRIDACIO SOLAR"

"Percentatge de vapor gue circula ara per el cicle de Rankine”
{Percent=0.20 } "taula parameétrica 2"
Q_dot_HRSG_SOLAR=Percent*Q_dot_HRSG

“flux massic de gasos nou”

(_dot_HRSG_SOLAR= m_dot_gasos_solar"C_pg*(T[4]-T_sortida_fums)
m_c_solar"PC=m_dot_gasos_solar"C_pg*T[3]-m_dot_a_solar"C_pa*T[2]
m_dot_gasos_solar=m_dot_a_solar+m_c_solar

"REduccis consum de combustible”
Red_consum_comb=({m_dot_c-m_c_solar)'m_dot_c

"Potencia neta_TG + hibridacid solar”
W _dot_net TG solar=m_dot_gasos_solar*C_pg*(T[3]-T[4]}-m_dot_a_sclar*C_pa*(T[2]-T[1])

W_dot_net_TV_solar=Percent™WW_dot_net_TV

"Fluxos vapor d'aigua camps solars”
W _dot_net TV campsolar=\V_dot_net-WW dot net TG solar-VW dot net TV solar

W _dot_net_TV_campsolar=m_v_solar1*(h[27]-h[28])+m_v_solar2*(h[21]-h[22]}+m_v_solar3*(h[5]-h[7])
m_v_solarl/m_v_solar2=2 "imposem la relacid fluxos d'aigua als camps solars | l'optimitzem”
m_v_solarl/m_v_solar3=0,05 "imposem la relacid fluxos d'aigua als camps solars i l'optimitzem”

"CALOR SOLARS"

Q_H_SOLAR1=m_v_solar1*(h[27]-h[8])
Q_H_SOLAR2=m_v_solar2*(h[22]-h[B])
Q_H_SOLAR3=m_v_solar3*(h[5]-h[8])

Q H_SOLAR=Q_H SOLAR1+Q H _SOLAR2+Q_H_SOLAR3

"COMDENSADOR amb la Hibridacid solar”

Q dot L TV solar=(m_dot_z)*(h[7]-h[8])+(m_v_solarl+m_v solar2+m_v_solar3)*(h[7]-h[8])
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