
frlnutfu I,)niversitl
$acuttl ofEngi.Nueinq
SfrehinE't-Kon
futecfr,anicat Quanr lEnB. DeP dlt nent
Qost grlfwte: *ldster

Su6jea: frlecfr.anics atti tOynanbs of

QomSustion (rr{m627)
X.cafemk (ean 20 1 7-20 1 6' Iti Senu*er
fr,neAtrowef 3 ftr.
Oate: 10/1/2018

aswmption ctearty. Answer afftfre fottowittg @ustians

Combustiqn t?bles are allpwed

fu6 h of ntne ao4 dnn Wsonnue gnersics (

(1.1) Describe: Thermodynamic equilibrium and Gibbs free energy.

(1.2) Show that the fugacity of a real gas is related to the pressure P and

compressibil i ty factor Z by tt j= ff @-r)a(rni)r, where P' is the reduced
P J U

pressure ,, = o/0.,0., . Discuss the use of this equafion'

(1.3) Using bond energies, determine the heat of formation of gaseous normal

Butane (C+Hro).

(2.1) Explain: Dissociation, Mixture fraction' Bond energy, Heat of formation and

Heat of reaction.

(2.2)Propane(CgHe)isburnedwith30%excessair .Determine
(a) Air-fuet ratio. (b) The gravimetric analysis of wet flue gases'

(c) The mixture dew point. (d) The heat of reaction at Tp = 2000 K'

(e) Mean specific heat at Tp. (0 The adiabatic flame temperature if Tn=298 K

(3.1) Discuss: Rates of reactions and their functional dependence'

(3.2) Explain: one-step chemical reactions of various orders.

(4.1) Explain: consecutive reactions, competitive reactions, opposing reactions'

chain reactions and surface'reactions'

(4.2) Amixture of 1 mole of N2 and 0.5 mole of oz is heated to 4000 K at 1 atm

pressure, resulting in an equilibrium mixture of Nz, oz and No only' If the oz

and N2 were initia||y at 298 K and were heated steadi|y, how much heat was

required to bring the final mixture to 4000 K on the basis of 1 initial mote of

Nz.
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