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Note: This question paper contains tu,o parts A and B.
Parl A is compulsorv u,hich carries 25 rnarlts. Ansr',,er all questions in Parl A. Parl B
consists of 5 Units. Ansu,er any one full question from each unit. Each question carries

,.,i ; ' 10mall<sand,ma.vlia\rea.b,cassulqr_restions. i..,..., r,,,-.,.],..i,.

5x5Marks=25

, 1.a) What do you know about the origin of coal? What chanees occlrr in the series froin
wood to anthracite? i5]b)r Wfhnt 1,ou understand by,the 'actir ation energr.' of a reaction? Erplai
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Hcu.'are thel r'elatedi

d) Briefly describe the rr

I ..yY-.l,t4l '\'uu uuutrl 5larlq u) u1c duLl\ auL)n enef gV oI a reactlon.' t\platn.
, ,-Distin!.Ltislt lretueen tlt: ettt]talp-r of corrhu>riorr and ihe internel crrcr:.,.'...'._,.-..-

the rr-iode of combustion of fuel droplets in sprars.

enerigy of reaction
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e) What do you understand by air pollution frorn the combustion of fossil fuels? t5l

PART - B
5 x 10 Marks:50

diagram.
b) Discuss the problems associated with very low calorific value gaseous fuels. [5+5]

OR
3.a) Compare and contrast the solid fuels, liquid fuels and gaseous fuels in terms of

chemical properties.

t"..

..' i 't b), Discuss the r arious'altematir/e erierg-\,,resoLirces u,hiclr are lihe]y
contr,ibution touards thc cnerLr Jcirr:nJ i:r :urrrr.e.

;

1.a) A fuel gas has the follouins Lrerceutage voluntetric analvsis: H2: 48, CHa:26,CO:: 11"
CO: 5, N2: 10. The percentage volumetric analr,sis of the dn' erhaust gases is
CO:: 8.8, 02: 5.5. N2:85.7
Determine the airr'fue] ratio bv volume il air contains 2 i q/o o: bv r olume.

b) D!-s-c,uss the larv of Alrhenius for the effect of temperature on the reaction rate constant,
,:. Sliolv horv the l'alue 0-f E can be deter:rnined erperirnenr

5.a) calculat= the composition of dr1,,tlue sases in the combustion of

p tallr,. ;"i'z
;:-,

stoichiometric combustion, 309/o excess air and 20% deficit air.r'\ \ first order reaction is 30 percent complete at the end of 1zl0 s. What is the value ofUJ ;

the reaction rate constant in s-l? In hor,r, n'rauy seconds u,ill the reaction be 60 percent
complete? [5+5]
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Enrii'nerate the various assurnptions rnade in the derivation of the Setrtenov equation for

Determine the enthalpl' olcombr-rstion and internal energy of reaction for C:Hz.
OR

Calculate the adiabatic flame temperatlrre of gaseous propane liquid burns at

the detemrination of br-irninq velocit-v of a combustible rnixture.
Describe u'ith the help of a suitable shetch a turbuient flame nrodei shou,ing the

boundaries of flame brush and the mean surface, t5+51L- - l

affect HC formation. Is+5]

OR
t ... i.."...t 9.a): ..Dsscribethe different,methods of flame stabilization.in.gas streams.i .,*"'., I ..' i".i i . -

,.'., 1"-'r, Uj;,t,W,hat u,= it 
",.frcts":of 

oxyge,l coircentration, pr.rrurJand fame radi:us on the'mass":r ir".,i '".\"""'; 'i 
bumingrate of a fuet'aroplei*ith'and'withoutnatural convection?i' 

i"""'; : ;s+sf i

10.a) Describe the exhaust gas recirculation(EGR) device for the control of NO, emission

from SI engine.

b) What are catalytic convefiers? How are they helpful in reducing HC, CO and NOx

l ...r,......... , i gmissions? i .-.r..,...., i .,...........r ...r.. j......,...,. Lr... j..........i ,[5.tIJ ", i .

i '...i.....i 11.a) 'Slhat is the role. of public hbalth'..department forrthd utilizatiori..of.*hunicipal.s'olid...'' i

waste?
b) What are the sources of HC fonnation in petrol engine? Explain different factors which

B.a)

b)
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