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e Balango de Massa e Energia na Caldejrg********** i

**********Po nto 1 Com b ustivel - carvéo*******************

Tambiente = 20 [OC]

T‘l = Tambiente

m; = 0,942 - . 340
3,6 [kgls]

PCl; = 9988 [kJ/kgd]
Tfornalha = 850 [OC]

**********Po nto 2 - Cal céri o*******************

T2 = Tambiente
16,2
my, = ————7
3,6 [kgls]

Cp, = 0,84 [kJ/kg°C]
**********Ponto 3 - Cinza Pesada*******************
T, = 340 [°C]

150
3,6 [kg/s]

mg =
Cps = 0,84 [kJ/kg°C]
€inctos;cp = 0,01

m inctos;cp = M3 * Einctos;cp
**********Ponto 3A - Cinza Pesada*******************

Tsa = 850 [°C]

Cpsa = Cps

**********Po nto 4 - Condensado frio*******************

T, = 36 [C]
P, = 0,756 [MPa]

hy = h['Water ; T=T,;P=P, |
éresf;cinza = my - Cp; - [Taa — T3]
Qestoinza = Ma - [hs — hy ]

**********Po nto 5 - Condensado q ue nte*******************

Ts = 658 [°C]



File:Balango massa - Caldeira PampaSul.EES

EES Ver. 7.413: #1450: For use only by Claudio Melo, NRVA, Brazil

*errRRRRPONLO 6 - AT PIMATIQ**HH***rkkkkkikik
Te = Tambiente

Pe = 0,0248 [MPa]

he = h['Air, ;T=Tg;P=Pg ]

Cps = Cp['Air;;T=Tg |

Ve = 1,22611x10° - 0,45 [Nm¥h]

Ve _ MolarMass [ 'Air,' |
22,4 3600 [kg/s]

mg =

**********Po nto 6A - Ar pri mé ri o*******************

yar;primério = 0:047

\./BA;ar;primério = \-/6 . [1 - yar;primério J

o V sacarprimério ~ MolarMass [ 'Airy,' |
oA 22,4 3600

Hrkrrr i DONto 7 - Ar SecUndario* # #rirsrirkrtii
T7 = Tambiente

P; = 0,077 [MPa]

h; = h['Air, ;T=T;;P=P; ]

Cp; = Cp['AIr;T=T; |

V; = 1,22611x10° - 0,55 [Nm¥h]

v, _ MolarMass [ 'Air,' |
22,4 3600 [kg/s]

m; =

**********Po nto 7A - Ar Secu ndério*******************

Y ar;secundario = 0,047

\./7A;ar;secundério = \-/7 . [1 - yar;secundério J

I';"I — \-/7A;ar;secundério i MolarMass ['Airha' J
s 22,4 3600 [kg/s]

**********Ponto 8A - Gases Combustéo*******************
Tea = 350 [°C]

\./SA;gases;combustéo = 1!333 X 10 6 [Nmslh]
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\./SA;gases;combustéo X 30:88
22,4 3600

m 8A;gases;combustédo

**********Po nto 8 - Gases Com bustéo*******************

Tg = 135 [°C]
Ps = 0,101325 — 0,004
CP gases;combustao = Cp ['Air ; T=Tg |

hg = h['Air, ;T=Tg;P=Pg]
MMgases;Combustéo = 30,88 [kg/kmol]
\./8 = \./SA;gases;combustéo + \-/6 " Yarprimario \./7 " Yar;secundario

\./8 X MMgases;Combustéo
22,4 3600 [kg/s]

Mg - 1 T6 + m7 - 1 - T7 + MgA;gases;combustao -1 - TBA

- 100
3,6 [kg/s]

.
mcinza;leve

Einctos;cl = 0,01

. .
Minctos;cl = Mginzajleve ~ Einctos;cl

sk Donto 9 - Agua de Alimentagdo da Caldeira* *  xwskskririris

Ty = 2745 [C]
Py = 16,67 [MPa]
hg = h['Water ; T=Tgy;P =Py ]
me = 1045,8 Mo
3,6

seecrseosPonto 10 - Vapor SuperAquecido Frig™ s ersersrss
Tw = 320 [°C]

Po = 3,58 [MPa]

hio = h['Water' ; T=Tq ;P =Py ]

872,06

My = —————
10 3,6 [kg/s]

**********Ponto 11 - Vapor SuperAquecido Quente*******************

I
1]

538 [°C]

)
1

3,22 [MPa]

1 - Tea + Mgy -
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hyy = h['Water' ; T=Tq ;P =Py ]

ﬁ111 = rhm

sk Ponto 12 - Vapor SUperAquecido™ s s
T, = 538 [°C]

P, = 16,67 [MPa]

h12 = h ['Water' ;T=T12 ) P=P12 J

. 10458
3,6 [kg/s]

skersosPonto 13 - Purga da Caldeira®* orsssiesies
Tis = Tsa ['Water' ; P=Py; |

P = 16,67 [MPa]

his = h['Water' ; x=0;P=P; |

My = myp - 0,01 [kg/s]

sexmrerexy. - Calor liberado pela COmbUSta0* s rrsrsisirss

Q, = m, - PCl,

sexmererery, - Calor de AqUecimento do CalCarioH+ rrsrsrirs
éz = rhz - Cpz - [Tfornalha - Tz]

kkkkkkkkkkkkkkkkkkk

.
TR Qg - Calor residual na cinza pesada
. .
Qs = m3 - Cps * [Tz — Tambiente |

.
**********Q4 - Calor recu perado da cinza pesada*******************

Q4 = ﬁ14'[h5—h4]

kkkkkkkkkkkkkhkhkkk

.
FR** Qg - Calor residual nos gases de combustéo

Q5 = mg - CPgases;combustéo ' [TB - Tambiente ] *+ Meinzajeve ° CpS ' [TB - Tambiente ]

**********és - Calor de reaq uecimento do vapor*******************

Qe = ﬁho '[h11 - h1o]

kkkkkkkkkkkkkhkkkkk

**********Q7 - Calor da agua de alimentacao da caldeira
Nietamy = h [’Water' » T =Tambiente P =0,101325]
Q7 = ﬁ19 . [h9 - href;amb ]

**********éa - Calor do Vapor de alta*******************

Qg = ﬁ112 '[h12 — Dretamb ]

**********ég - C a Io r d o con d en Sad o p u rg ad o*******************
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Qo = ﬁha '[h13 — DPretamb ]

kkkkkkkkkkhkhhkhkkk

.
TR *Qq¢ - Calor da Dessulfurizacdo

SHf cacos = — 1207 [kJ/mol]

8Hfso, = — 297,09 [kJ/mol]

SHf casoa = — 1434,5 [kJ/mol]

SHf o2 = — 393,5 [kJ/mol]

MMcacoz = 100,09 [kg/kmol]

£ Caco3;cas04 = 0,85

SHgen = 2 - 8Hfcasos + 2 - 8Hfcor - [2 - 8Hfcacos
Qreacesp = 2_?:%' 1000

Qi = éreac;esp my - Ecaco3;caso4

.
FrRRIRx**Qqq - Calor residual no incombustos na cinza

PCl carbono 33900 [kJ/kg]
éﬂA = r.ninctos;cp - PClcarbono
éﬂB = r.ninctos;cl * PClcarbono
Qi = Qua + Que

*kkkkkkkkk Khkkkkkkkkkkkkkkkkkk
Balancgos

+ 2 - §Hfsoz ]

R e e e e e e e

é1+é7=és+é4+és+ée+és+ég+é1o"'éﬂ+é12
. _ QG + ée - é7
M caldeira é1 + _ Q10
Arrays Table
m, PCl, T, Cp; P, h; \/
[kg/s] [kJ/kg] [°C] [kJ/kg°C] [MPa] [kJ/kg] [Nm3/h]
1 88,97 9988 20
2 4,5 20 0,84
3 41,67 340 0,84
4 143,3 36 0,756 151,4
5 143,3 65,8 0,756 276
6 198,1 20 1,007 0,0248 293,6 551749
7 2422 20 1,007 0,077 293,5 674359
8 532,5 135 0,09733 409,6  1,391E+06
9 2934 2745 16,67 1204
10 2422 320 3,58 3027
11 2422 538 3,22 3540
12 290,5 538 16,67 3397
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Arrays Table
m; PCl, T, Cp; P, h; \/

ka/s]  [kdkgl  [°C]  [kJkg°C]  [MPa]  [kJ/kg] [Nm®/h]

13 2,905 350,7 16,67 1676
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