Uréete vykon a ucinnost elektrarny s kondenzacni turbinou. Pfivedeny tepelny tok je
1 000 MW, teplota a tlak admisni pary je 560 °C a 18 MPa, teplota kondenzace je 25 °C.
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Q =1000 [MW]

t; =560 [°C]
p; = 18 [MPa]
ty =25 [°C]

Nea = 93 [%]

Mne =85 [%]

Rankin - Clausitv cyklus beze ztrat
Vykon turbiny:

P=m-al [W]

Technicka prdce turbiny:
dq =0 =dh+da;

2 2 1
]dat=—J dh=th
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ai =hy —h, [J/kg]

Urceni entalpie v bodé jedna:
hi(p1,t;) = 3446,6-10% [J/kg]
Uréeni entalpie v bodé dvé:

s1(p1, t1) = 64427 [J/kg-K]



s'2(t; x =0) =367,3 [J/kg-K]
s75(t;, x =1) =8556,8 [J/kg" K]

s 6M27-3673 o
Xy, =5, 85598-3673

hy=h5+x-(h", —h"y) [J/ke]
h',(ty,,x = 0) = 104,84 - 103 [J/kgl

h”5(t,,x =1) =2546,5-103 [J/kg]
h, = 104,84 - 103 + 0,7418 - (2 546,5 — 104,84) - 10° = 1916,1- 103 []/kg]
Vypocet technické prace turbiny:
al =h; —h, =3446,6 =1916,1 = 1530,5 [k]/kg]
Hmotnostni priitok padry:
=22 (/5]
pt
Urceni mérného privedeného tepla:
dq = dh +da; [J/kg]
Teplo pfivadime v kotli pfi konstantnim tlaku:
da; = —vdp =0 [J/kg]

Teplo pfivadime mezi bodem ctyfi (vystup z napdjeciho cerpadla) a jedna (vstup do parni
turbiny):
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]dq=jdh
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Gpr = h1 — hy [J/Kkg]

Abychom zjistili entalpii v bodé cCtyfi, musime nejprve vyresit napajeci Cerpadlo (mezi
body 3 —4).

dq = dh +da; [J/kg]
dq =0=dh+da;

4 4 1
j dh = j da; = j (—vdp) =f vdp | v = — = Konst.
3 3 p

—h3 =v3-(ps—p3) [J/kgl
hy = hs +v3 - (ps — P3)
ha(t, x = 0) = 104,84 - 103 [J/kg]



v3(t,,x = 0) = 0,001003 [m3/kg]
p3(t2) = 3,170 - 103 [Pa]
h, = 104,84 - 103 + 0,001003 - (18-10° — 3,170 - 103) = 122,9- 103 [J/kg]

qpr = 3446,6 — 122,9 = 3323,7 [K/kg]

. Qp _ 1000-10°
gy 3323,7-103

=300,9 [kg/s]
P =300,9-1530,5-10% = 460,5 [MW]
Vypocet ucinnosti
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Odvedené teplo v kondenzatoru (body 2 - 3):
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jdq=fdh+fdat=fdh+f (—vdp) |dp=0
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Goa = f dh=hy—hy [J/ke]
2

Goq = hs — h, = 104,84 —1916,1 = —1811,3 [kJ/ke]

|—1811,3|

— 0
3323,7 455 [%]

ne=1

Rankin - Clausitv cyklus se ztratami
Skuteény vykon turbiny
Py = mgy - athk [W]

Skutecnd prdce turbiny:

al g =g - al =093-1530,5=14234 [k]/kg]

Skute¢ny hmotnostni priitok:

[kg/s]



Napajeci cerpadlo:
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122,89 — 104,84

hy o = 104,84 + =126,1 [KJ/kg]

0,85
Qprsk = h1 — hysp = 3446,6 —126,1 = 3320,5 [Kk]/kg]

, Qy  1000-10°
Mgy =

- = =301,2 [k
Qprse  3320,5- 103 301,2 [kg/s]

Py, = g, - al g = 301,2+1423,4-103 = 428,7 [MW]
Vypocet ucinnosti
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Mesk =1 —
£ sk qpfsk

Skutecné odvedené teplo
Qoa = hs — hy g [J/kgl
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hysk =h1 — N a;r
h, s« = 3446,6 —0,93-1530,5 = 2 023,2 [Kk]/kg]
Qoq = h3 — hy g = 104,84 — 2 023,2 = —-1918,4 [Kk]J/kg]
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