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Hf A: availability
To: environmental temperature
Tp: boundary temperature where §Q is received
Spro: entropy production
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7.Methane gas(CH,) at 400 K and 1 atm enters a combustion chamber, where
it is mixed with air entering at 500 K and 1 atm. The products of combustion
exit at 1800 K and 1 atm with the product analysis CO3, 9.7%; CO, 0.5%; O,,
2.95%; and N3, 86.85%. For operation at steady state, determine the rate of
heat transfer from the combustion chamber in kJ per kmol of fuel. Neglect
kinetic and potential energy effects. The average value for the specific heat
C, of methane between 298 and 400 K is 38 kJ/kmol.K.
enthalpy of formation -Iza'}(kJ/kmoI)

CO2:-393,520, CO:-110,530; H,0;-241,820; CHag):-74,850

enthalpy value r_w(kJ/kmol) at

298 K 500 K 1800 K
O, 8682 14770 60,371 (20%)
N, 8669 14,581 57,651
CO; 9364 17,678 88,806
CO 8669 14600 58,191
H.0q 9,904 16,828 72,513

8.Two vessels of equal volume are connected by a short length of pipe
containing a valve; both vessels are well lagged. One vessel contains air
and the other is completely evacuated. Calculate the change of entropy per
kg of air in the system when the valve is opened and the air is allowed to fill
both vessels. (R=0.287 kJ/kg.K) (10%)






