13.

Datos:
V
Corriente 1:  CH4 70%, CsHg 30%; 25°C; 5,5 m3/h
F
———* DOMO Corriente 2:  aire; 90°C; exceso 20%
; 3 Corriente 3:  humos; 300°C
> | QUEMADOR [——
— Corriente F:  agua de reposicion; 35°C

Corriente V:  vapor; 150°C

PV =nRT

atm
) x 0,08206 (
mol

1 (atm) * 5500 (£> =n (m:l IL() * 273 (K)

h
n, = 245 mol/h

Balance de materia en el quemador, O, estequiométrico (ay)
aCHy,, b C3Hg, g0, BN, — cCO,, d H,0, BN,
C: a+3b=c
ny *0,7+3*xn,%x0,3=c=393mol/h
H: 4a 4+ 8b = 2d

4xn;x0,7+8%n%0,3
2

=d = 638mol/h

O: 200 =2c+d - ag =712mol/h

N2,02 — dq
g

Exc = 0,2

Ny 02 = 854 mol/h

Balance de materia en el quemador




C: a+3b=c
ny *0,7+3*ny%0,3=c=393mol/h
H: 4a+8b =2d

4xn,*x07+8+n; 0,3
2

=d = 638mol/h

O: 2ny0, = 2c+d+ 2f - f =142 mol/h

N: n3'N2 = nZ'NZ = nz’oz * 79/21 = 3214 mOl/h

Composicion de la corriente de humos

mol
n3'N2 = 3214T <> 73,2%
mol
n3'02 = 14ZT <> 3,3%

mol
n3'C02 = 3937 <> 8,9%

mol
n3'H20 = 63ST <> 14‘,6%

Balance energia quemador

Diagrama de Hess

AH,

| l

CH,, C3Hg (25°C); 0,,N, (90°C) —» CO,, H,0,0,, N,(300°C)
AHzl N

0, (25°C)

|

AH,
C0,,H,0,0,(25°C)

ZAHi=Q+Qp



mol kj 0 kg 1 (kmol
AH; = nyp, (_> " CPnz (k—) * (300 =90)(°C) * PMy, (kmol) ( )

h g°C 1000 \ mol
=19 466k]
=109. P
AH c (25 —-90) * PM, . 1439 il
= * * —_ * — = — —
2 Nz.02 * LPo2 22 * 7000 A

mol kJ mol kJ
Aty = m +07 (5) it (07) s 03 ) b

AH.q = AHpcoz + 2 % AHpyz0,g — AHfcpy (CH, + 20, —» CO, + 2H,0)

AH,, = —801,9 kJ /mol

AHy, = 3 % AHpcop + 4 % AHpyno g — AHpcaps (C3Hg + 50, = 3C0, + 4H,0)
AH,, = —2.042 k] /h

k
AHs = —288.28571

AHy = (n *C >k%+n *C *%+n *C *PMﬂ)*(SOO—ZS)
4 3,02 Pcoz 1000 3,02 Doz 1000 3,H20 * LPH20,9 1000
k
AHy = 10.154—]
h
., k]
Qp = Qcombustion * 0,1 = AH; x0,1 = —28.8287

ZAHi — Qp = —260.104 + 28.828 = Q

kJ
Q = -231276

Balance de energia en el domo

1
V % Cpyzoy * (100 — 35) + V * AHvap *
PMHZO

+ V * Cpyzo,g * (150 — 100) = Q

*Q positivo, el flujo de energia entra al domo de la caldera



