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1.1 Gaz plynny

Tak zwany gaz ptynny sktada sie z ro, gy, := 80 - % propanu i w reszcie z butanu. Oblicz
ilos¢ powietrza do spalania, przy jego nadmiarze Z := 5 - % oraz ilo$¢ i sklad spalin
wilgotnych i suchych.

Obliczenia

Ap =1+ Z — wspolczynnik nadmiaru powietrza Ap = 1.05
reyHy, = 100.0 - % — roy,m, — udzial butanu w gazie ptynnym reai, = 0.2
Sktad powietrza:

Tairo, = 21+ % — udzial tlenu Fairg, = 0.21
Tairy, = 100+ % — 74ir,, — udzial azotu Fairy, = 0.79

Spalanie obu sktadnikéw gazu ptynnego odbywa sie wedtug réwnan:
CgH8+5OQ—>3COQ+4HQO (1)
Ni104 ‘= 5.0 No1coy = 3.0 No1H0 ‘= 4.0
C4H10 -+ 6.5 - 02 — 4 - COQ + 5- HQO (2)
Ni204 = 6.5 No,co, = 4.0 Noy,H,0 = 5.0
[lo$¢ tlenu do spalania:
-1
Vo, ' = Mi10, - TOsHs + Mi20, * TCuH1es  VOu (um3/umpal3) =5.3

umyp,, — umowny metr szescieny paliwa
[lo$¢ powietrza:

—1
Vairsusn = Voo Tairgy: Vaire, - (1m®/umya®) = 252380952381
Rzeczywista ilos¢ powietrza:
3 3\ !
Vair 1= )\p : Vairmm; Vair - (um /umpal ) =26.5
Objetosci sktadnikéw spalin:

3 3\ 7!
VCOQ = 3 ’ TC3H8 + 4 ’ TC4H10; VCOQ : (um /umpal ) - 32
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Vo :=4 -Tosms + 5 oy Vo - (urng/umpal?’)_1 =4.2
Vi o= Tairg, - Vars Vi - (um®/um,®) ' = 20.935
Vo, = Tairo, * (Mp = 1) * Vairyin Vb2-(unﬁ/unhmﬁ)_1::(1265
Objetosc¢ spalin catkowitych
Vip = Voo, + Vo + Vv, +Vo,; Vi - (u_m3/umpaﬁ)_-1 = 28.6
Objetos¢ spalin susych

-1
V. =Vop = Vio;, Vipuwor (u1n3/u1npd3) =244

SPsuch *

Sktad spalin wilgotnych

. V ,
ngzizz é?b; r8g2-96_1::111888111888
sp

, 1% :
wil . TH20. - wil - op-1 4 6853146853

THQO T V ) THQO
Sp
pi = Y it g1 73 1993006003
T, T
wi VOQ wi -
el = v red - %t = 0.926573426573
Razem (rsd, + vl + riit +rg) - %71 = 100.0

Sktad spalin suchych

1%
roh V002 L gk %71 = 131147540984

SPsuch

V
= Ne o pgueh 941 — 85.7991803279
SPsuch
V
et = o O2 . psuch. gr-1 _ ] 08606557377

SPsuch

Razem (ressh + rieh + rgieh) - %1 = 100.0
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%\newcommand{\propan}{{\rm C_3H_8}}
J\newcommand{\butan}{{\rm C_4H_{10}}}
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%\newcommand{\woda}{{\rm H_{2}0}}
%\newcommand{\codwat{{\rm CO_{2}}}
%\newcommand{\rwet}{r " {wet}}
#\newcommand{\rdry}Hr " {dry}}
%\newcommand{\rwil}{r " {will}}
%\newcommand{\rsuch}{r"{such}}

7\\ \noindent {\Large \bf Gaz piynny\\"[2ex]"}
\Zadanie{Gaz piynny}

Tak zwany gaz ptynny sktada sie¢ z $r_{C_3H_8}:=80\cdot \percent$ propanu
i"w"reszcie z"butanu. 0Oblicz iloS¢ powietrza do spalania, przy jego nadmiarze
$Z:=5\cdot \percent$ oraz ilos¢ i~sklad spalin wilgotnych

i"suchych.

\Obliczenia{}

$\lambda_p:=1+Z$ -- wspéiczynnik nadmiaru powietrza \hfill $\lambda_p$\\
$r_{C_4H_{10}}:=100.0\cdot \percent -r_{C_3H_8}$

-- udziat butanu w"gazie piynnym \hfill $r_{C_4H_{10}}$\\
Sktrad powietrza:\\

$r_{air_{0_2}}:=21\cdot \percent$ -- udziar tlenu \hfill $r_{air_{0_2}}$\\
$r_{air_{N_2}}:=100\cdot \percent -r_{air_{0_2}}$ -- udziat azotu \hfill $r_{air_{N_23}}$
\\

Spalanie obu sktadnikéw gazu piynnego odbywa sie wediug réwnan:
\begin{equation}"

{\rm C_3H_8+5\cdot 0_2\rightarrow 3\cdot CO_2+4\cdot H_20}
\label{z16.7r1}

"\end{equation}

\[ n_{i10_2}:=56.0

BAYAVANE:

n_{o01C0_2}:=3.0

BAYAVANE:

n_{o1H_20}:=4.0 \]

\begin{equation}"

{\rm C_4H_{10}+6.5\cdot 0_2\rightarrow 4\cdot CO_2+5\cdot H_20}
\label{z16.7r2}

"\end{equation}

\[ n_{i20_2} :=6.5

BAYAVANE:

n_{0_2C0_2}:=4.0

BAYAVANE:

n_{0_2H_20}:=5.0 \]

Ilos¢ tlenu do spalania:

\[V_{0_2}:= n_{i10_2} \cdot r_{C_3H_8} + n_{i20_2}\cdot r_{C_4H_{10}}
NN\

V_{0_2}\cdot \left(\um~{3}/\umpal~{3}\right) "{-1}\]
$"\umpal"$ -- umowny metr szesScieny paliwal\

I1o8¢ powietrza:

\[V_{air_{min}}:=V_{0_2}/r_{air_{0_2}}
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NN\

V_{air_{min}}\cdot \left(\um~{3}/\umpal~{3}\right) {-1}
\1]

Rzeczywista iloS¢ powietrza:

\[

V_{air}:= \lambda_p \cdot V_{air_{min}}

NN\

V_{air} \cdot \left (\um~{3}/\umpal~{3}\right) "{-1}\]
Objetosci sktadnikéw spalin:

\[

V_{C0_2}:=3\cdot r_{C_3H_8}+4\cdot r_{C_4H_{10}}
EHAVAVATAS

V_{C0_2}\cdot \left(\um~{3}/\umpal~{3}\right) “{-1}\]
\[

V_{H_20}:=4 \cdot r_{C_3H_8} + 5\cdot r_{C_4H_{10}}
II;\;\,\;\II

V_{H_20}\cdot \left(\um~{3}/\umpal~{3F\right) "{-13\]
\ [

V_{N_2}:=r_{air_{N_2}}\cdot V_{air}

NN\

V_{N_2F\cdot \left(\um~{3}/\umpal~{3}\right) "{-1}\]
\ [

V_{0_2}:=r_{air_{0_2}}\cdot (\lambda_p-1)\cdot V_{air_{min}}
BV

V_{0_2}\cdot \left(\um~{3}/\umpal~{3}\right)"{-1}

\]

Objetos¢ spalin catkowitych

\ [

V_{sp}:=V_{CO_2}+V_{H_20} +V_{N_2}+V_{0_2}
SAVACAVE

V_{sp}\cdot \left (\um~{3}/\umpal~{3}\right) ~"{-1}
\]

Objetos¢ spalin susych
\[V_{sp_{such}}:=V_{sp}-V_{H_20%}

"N\ N

V_{sp_{such}}\cdot \left(\um~{3}/\umpal~{3}\right) ~{-1}
\]

Sktad spalin wilgotnych

\ [

\rwil_{C0_2}:=\frac{V_{C0_2}}{V_{sp}}
SFACACAFA VR

\rwil_{CO_2}\cdot \opercent

\] \[\rwil_{H_20}:=\frac{V_{H_20}}{V_{sp}}
EFACAVAA VR

\rwil_{H_20}\cdot \opercent

\] \[\rwil_{N_2}:=\frac{V_{N_2}}{V_{sp}}
EFAVAFAAVE

\rwil_{N_2}\cdot \opercent

\] \[\rwil_{0_2}:=\frac{V_{0_2}}{V_{sp}}
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SFACACACA VR

\rwil_{0_2}\cdot \opercent

\]

Razem\hfill$\left (\rwil_{CO_2}+\rwil _{H_20}+\rwil_{N_2}+\rwil_{0_2}\right)\cdot\opercent$
\\

Sktad spalin suchych

\[\rsuch_{C0_2}:=\frac{V_{CO_2}}{V_{sp_{such}}}

SFACACAFA VS

\rsuch_{C0_2}\cdot \opercent

\J\[\rsuch_{N_2}:=\frac{V_{N_2}}{V_{sp_{such}}}

EHAVAVATANE

\rsuch_{N_2}\cdot \opercent

\] \[\rsuch_{0_2}:=\frac{V_{0_2}}{V_{sp_{such}}}

EFAVAFACAVE

\rsuch_{0_2}\cdot \opercent

\JRazem \hfill $\left( \rsuch_{CO_2}+\rsuch_{N_2}+\rsuch_{0_2}\right)\cdot\opercent$
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