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ME 301 Thermodynamics 11

Example

Combustion air is mixed with methane gas before it is ignited. The following 7o/ analysis of the entering gas is known.

CH. -8 %
Oz -16%
N3z - 76%

(a) Determine the mass analysis of the gas mixture (mass fractions).
(b) Determine the mass flow rate of the gas mixture if the zo/ar flow rate is 2000 kmol/min.
(c) Determine the apparent molar mass and the apparent ideal gas constant for the gas.

(d) If the temperature and the pressure of the mix are 25°C and 100 kPa, respectively, find the partial pressutre of
each component.

(e) Redo (a) through (d) if the analysis given were a 7ass analysis.

(a) Assume you have Y o of mixture.
i n; M mi= 0 My m ‘f.«' = MJ/MNIX_
CH, .08 |G.oHd .29 O.0HG
0, o.lk 22.00 5.2 0.185S
N, .16 2p.0l 2L29 O.7¢9
Zl(27¢c9) =22 @{

cC) MM/)(= 2?_(,@5 Qw,., = __’e____ - %3\H AR
Eemel My, 27 CY ¥yl e mal

o Y

d = =
(d) va Yew, ‘D,,,,, * (0.08)( 10 EP.) = BePe
W

P == leepa
1 A

PN —TPPIE A ke
P

L .




ASSUME L kg o HIXTURE

m;
_ m;i eyl Mi [Eglmatl NS /H; SRS 0 O
CHy 5o 16, oM 6.00U99 6.13 4y
&y .. 32 00 o.00500 5.1 U7
N, 0.7 230\ ©.027\ o . 7%\
f === 0032 q
ﬁ.fy
(e, M = My - V¥S _
e Wesgr 0O .03 K ol
(e,¢) . . |
= Wy ™ EBETE FTIn
R e e P e

(e,d) /9 5::« o = (01344 )(em Efe) = 1BUY Py

P e ™ 135 £V
P -..= 73, FPg
N A NN




