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: "Termoquimica bajo operacion de flujo turbulento”

1
2:
3: m_dot_air =0,1507 [kg/s]

4: PCIl_propano=46367,088 [Kj/Kg]
5: PCI_butano=45764,592 [Kj/Kg]
6: Q_in=g*m_dot_air

7: q=457,8

8

9

. "Para el propano C_3*H_8"
10: "C_n*H_m+ (n+(m/4))*((O_2)+(3,76*N_2))=n*C*O_2 + (m/2)*H_2*O +(n+m/4)*N_2"

12: n=3 [kmol]
13: m=8 [kmol]
14: M_O=MolarMass(O)
15: M_N=MolarMass(N)
16: M_C=MolarMass(C)
17: M_H=MolarMass(H)

19: (AC_propano)=((n+m/4)*(2*M_0O + 3,76*2*(M_N)))/(n*(M_C)+m*(M_H))
20: lambda_propano=m_dot_air/m_dot_air_steq_prop "Coeficiente de exceso de aire"

4

22: m_dot_fuel_propano=Q_in/PCI_propano
23: m_dot_air_steq_prop=m_dot_fuel_propano*(AC_propano)

27: "Para el Butano C_4*H_10"
28: "C_x*H_y+ (x+(y/4))*((0_2)+(3,76*N_2))=x*C*O_2 + (y/2)*H_2*0 +(x+y/4)*N_2"

30: x=4 [kmol]
31: y=10 [kmol]

33: (AC_butano)=((x+y/4)*(2*M_O + 3,76*2*(M_N)))/(x*(M_C)+y*(M_H))
34: lambda_butano=m_dot_air/m_dot_air_steq_but "Coeficiente de exceso de aire"

36: m_dot_fuel_butano=Q_in/PCI_butano
37: m_dot_air_steq_but=m_dot_fuel_butano*(AC_butano)

Termoquimica bajo operacion de flujo turbulento

Mar = 0,1507 [Kkg/s]

PCloopane = 46367,088  [kJ/kg]
PClouano = 45764,592 [kJ/kg]
Qn, =q- rhair

q = 457,8

Para el propano C3*Hg

Cn™Hm* (n+(m/4))*((O2)+(3,76*N,2))=n"C*O + (m/2)*"H,*0 +(n+m/4)*N,

n = 3 [kmol]
m = 8 [kmol]
Mo = MolarMass [O ]
My = MolarMass [N ]
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Mc = MolarMass [C ]

My = MolarMass [H ]

[n+%]-[2-Mo+3,76-2-MN]

AC ropano
prop n - MC +m - MH
.
_ M air .. .
A propano = —— Coeficiente de exceso de aire
mair;steq;prop
I';'I _ Qin
fuel;propano -
IDCIpropano
. .
mair;steq;prop = mfuel;propano ) ACpropano

Para el Butano C4*Hq9

CxHy+ (x+(y/4))*((O2)+(3,76*N,2)) =X "C*Op + (y/2)*H2*O +(x+y/4)*N,

x = 4 [kmol]
y = 10 [kmol]
[x+i]-[2-Mo+3,76-2-MN]
AC 4
butano X - MC +y - MH
rhair

Abuano = ———— Coeficiente de exceso de aire

mair;steq;but
I';'I — Qin

fuel;butano PCI bt

rhair;steq;but = r-hfuel;butano . ACbutano
SOLUTION
Unit Settings: S| C kPa kJ mass deg
ACbutano = 15,36 [kg/kg] ACopropano = 15,57 [kg/kg]
Abutano = 6,509 Apropano = 6,504
m =8 [kmol] Mc = 12,01 [kg/kmol]
mair = 0,1507 [Kg/s] Mairstegbut = 0,02315 [kg/s]
Mair,steq,prop = 0,02317 [kg/s] Miuelbutano = 0,001508 [kg/s]
Miuel,propano = 0,001488 [kg/s] MH = 1,008 [kg/kmol]
MN = 14,01 [kg/kmol] Mo =16 [kg/kmol]
n =3 [kmol] PCloutano = 45765 [kJ/Kg]
PClpropano = 46367 [kJ/kg] q = 457,8 [Kj/kg]
Qin = 68,99 [Ki/s] x =4 [kmol]
y =10 [kmol]

No unit problems were detected.

There are a total of 21 equations in the Main program.

Block Rel. Res. Abs.Res. Units Calls Time(ms) Equations

0 0.000E+00 0.000E+00 OK 1 0 m_dot_air=0,1507[kg/s]

0 0.000E+00 0.000E+00 OK 1 0 PCIl_propano=46367,088[Kj/Kg]
0 0.000E+00 0.000E+00 OK 1 0 PCI_butano=45764,592[Kj/Kg]
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0.000E+00 0.000E+00 OK q=457,8
0.000E+00 0.000E+00 OK n=3[kmol]
0.000E+00 0.000E+00 OK m=8[kmol]
0.000E+00 0.000E+00 OK x=4[kmol]
0.000E+00 0.000E+00 OK y=10[kmol]

0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK
0.000E+00 0.000E+00 OK

M_O=MolarMass(O)
M_N=MolarMass(N)
M_C=MolarMass(C)
M_H=MolarMass(H)
(AC_propano)=((n+m/4)*(2*M_0O+3,76*2*(M_N)))/(n*(M_C)+m*(M_H))
(AC_butano)=((x+y/4)*(2*M_O+3,76*2*(M_N)))/(x*(M_C)+y*(M_H))
Q_in=g*m_dot_air

m_dot_fuel_propano=Q_in/PCI_propano
m_dot_air_steq_prop=m_dot_fuel_propano*(AC_propano)
m_dot_fuel_butano=Q_in/PCI_butano
m_dot_air_steq_but=m_dot_fuel_butano*(AC_butano)
lambda_propano=m_dot_air/m_dot_air_steq_prop
lambda_butano=m_dot_air/m_dot_air_steq_but
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