Zyzkova Zofie 14. fijna 2025/fcha-2a=57

to L = -57.5
to bar = -57.5

Vypoctéte teplotu plamene smési, ktera obsahuje

xmi=4.6+rnd(14)/10 = 5.5 mol.% CHy,

x0i=21+rnd(55)/10 = 22.6 mol.% O, a

xni=100-xmi-xo0i = 71.9 mol.% Ny. Pfi hofeni vznika vodni para a oxid uhli¢ity. Vstupujici
smés mé teplotu 25 °C, tlak je 1 bar, plyny se chovaji idedlné. PouZijte data (nejlépe Shomateovu
rovnici) podle databaze NIST.

Rady:

1. Je vhodné pouzit integrovanou formu Shomateovy rovnice. Zakladni varianta vhodna pro
postup blizky postupu z prednéasek a cviceni je

Ho(T) — Hp(298.15K) = /ZT Com(t) AT

98.15 K
= (At+Bt*/2+Ct*/3+ Dt*/A— E/t + F — H)kJmol ™!,
T

kde ¢ — .
T 000K

Tim dostaneme prepocet entalpie latky z teploty 25°C na jinou teplotu. V entalpické
bilanci potiebujeme reak¢ni entalpii za teploty 25°C; v ni pouzijeme slucovaci entalpii
vodni péary (ne kapalné vody).

2. Protoze H ve vySe uvedené rovnici neni nic jiného nez sluc¢ovaci entalpie za teploty 25°C,
vynechanim tohoto ¢lenu dostaneme piimo (slucovaci) entalpii dané latky za dané teploty
vzhledem k prvkim za teploty 25°C:

H(T) = (At + Bt*/2 + Ct? /3 + Dt*/A — E/t + F)kJ mol .

Nemusime tedy jiz pri¢itat reakéni entalpii za teploty 25°C (a starat se o to, v jakém
skupenstvi je vznikajici voda), ale nesmime zapomenout na slucovaci entalpie vstupujicich
latek za teploty 25°C: pro dusik a kyslik jsou 0, ale pro methan to nula neni.

3. Sikovné je pouzit excel, protoZe je do néj mozno piimo zkopirovat tabulku s konstantami.
Pokud ale pouzivate ¢eskou verzi excelu, musite pouzit néjakou metodu pro prevod carek
a tecek v excelu.

4. Abyste nemuseli zkouset nékolik verzi konstant Shomateovy rovnice pro rizné rozsahy
teplot, predpokladejte, ze teplota plamene je v rozsahu 1300-1700 K (hodnota £50K
mimo tento rozsah nevadi). Shomateovu rovnici pro reaktanty nepotfebujete, protoze
teplota je 25°C.

Am=-0.703029 = -0.703
Bm=108.4773 = 108.5
Cm=-42.52157 = -42.52
Dm=5.862788 = 5.863
Em=0.678565 = 0.6786
Fm=-76.84376 = -76.84


http://webbook.nist.gov/chemistry/
https://exceltable.com/en/formatting/change-comma-to-decimal-point
https://exceltable.com/en/formatting/change-comma-to-decimal-point

Gm=158.7163 = 158.7
Hm=-74.87310 = -74.87

A0=30.03235 = 30.03
Bo=8.772972 = 8.773
Co=-3.988133 = -3.988
Do=0.788313 = 0.7883
Eo=-0.741599 = -0.7416
Fo=-11.32468 = -11.32
Go=236.1663 = 236.2

Ho=0.0 = 0
An=19.50583 = 19.51
Bn=19.88705 = 19.89

Cn=-8.5985635 = -8.599
Dn=1.369784 = 1.37
En=0.527601 = 0.5276
Fn=-4.935202 = -4.935
Gn=212.3900 = 212.4
Hn=0.0 = 0

Aw=30.09200 = 30.09
Bw=6.832514 = 6.833
Cw=6.793435 = 6.793
Dw=-2.534480 = -2.534
Ew=0.082139 = 0.08214
Fw=-250.8810 = -250.9
Gw=223.3967 = 223.4
Hw=-241.8264 = -241.8

Ac=58.16639 = 58.17
Bc=2.720074 = 2.72
Cc=-0.492289 = -0.4923
Dc=0.038844 = 0.03884
Ec=-6.447293 = -6.447
Fc=-425.9186 = -425.9
Gc=263.6125 = 263.6
Hc=-393.5224 = -393.5

def Hmt=Am*t + Bm*t**2/2
def Hot=Ao*t + Bo¥t**2/2
def Hnt=An*t + Bn¥tx*x2/2
def Hwt=Aw*t + Bwktx*x2/2
def Hct=Ac*t + Bcxt**2/2

xci=0
xwi=0
xmf=0
xcf=xmi
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Cm*xt**3/3
Coxt*x*3/3
Cn*xt**3/3
Cwkxt*%3/3
Cc*t**3/3

Dm*xt*x*x4/4
Doxt**4/4
Dnxt**4/4
Dwxt**x4/4
Dcxtxx4/4

Em/t
Eo/t
En/t
Ew/t
Ec/t

+ + + + +

Fm
Fo
Fn
Fw
Fc

(defined)
(defined)
(defined)
(defined)
(defined)



xnf=xni = 71.9

xwf=2%xmi 11
xof=x0i-2*xmi = 11.6
£=298.15/1000 = 0.2981

Hi=Hm*xmi = -411.8

solve t=1.5 Hmt*xmf+Hot*xof+Hnt*xnf+Hct*xcf+Hwt*xwf-Hi = 1.582
t*1000[K] = 1582 [K]



