
Answer four questions only

atrj?]:::*" ,r"ll" are used in an engine wirh excess air t20yo.ri:'rilfi:jr,

Ql(a)Determine the approximate A/F ratios by mass, and the wet and dry products

".?lJili:l*:^"f T9'i"l mixture o f etir-or b,n oH,*ii"r,i"l," respectively(a) lz% excess air ,assuming no Co or H in products. rsrPee,vti

(b) 18% in sufficient air,assuming no oygT or hydrogen in products.(b)Define and explain the meaning of-the foliowrng parametersl.ignitiondelayperiod t.indicated mean-efiective pressure
3.equivalance ratio

Q2/ Thedry;."dr;;r fi'om a combustion test of fuel show a partial"o,u-.,.,"tirifr1rlY
$":f. ^:1lo^.,:,-1"1*? : ?.1%o 

carbon monoxide and r.2olo hydrogen , with
lreaslr.contar;,u_o1i{,;y,,";i$i;::iltr"?T,.i'#rfl i:,"r';t,Jilx,.of solid tuel of coal have the fo'owin! viumetric ;;;"#J;'.ompositioncarbon 8T,hydrogen g,oxygen aand ih 1.0, determine:l.The stoichiometric air fuel mass ratio

2.The actual air fuel mass ratio
3.The equivalence ratio
4.Witch types of mixture of fuel
5.The wet percentage products of composition [l5mark]Q3(a) show on the diagram the variations in concentrations ofproducts ofcarbondioxide carbon monoxide and un bumt hydrocarbons as a function ofA./F mass ratio.

' (b) Discuss &explain the main facto^rs effecting the rate of buming and .
pressure rise in a 2-nd stage of combustiJn in a dieser 

";gi;; 
*'- 

[l5mark]a"..qff*::: 
?l::f1{"l"j'_ji1tft.^formation of ivr; ,J;;;"t on a diagramo)1;ffif explain the Exhaust cu' n."v"r.6cni;:d""d rb-.d;:ilrTA"-

r) Iqnnnnrqna f u ^-^ .,^^r : . [l5mark]
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E Urtufelmaximum combustion temperature are 24riKat an equivarence ratio 0.g3.To reduce

i:::ri:l:1I o, 
_,it 

is aelyeo_t11edu"" tr,i, _*i_um temperatu rc to z2xlK.rhisis done bv exhaust gas recvcring EGR.The ".h""J;;;;;##;"#;:; ;:,t:;.a2d'Hz! will be approximated as all nitrogen ar atempearture of l000K.Ifthe calculated varues of moles of EGR *--o'i", of N2 at 1000 K are 16.g molescalculates:
l 'the percentage amount of EGR needed to reduce maximum combustion

2.the totatfraction .r "*li,To,ffiTJir33::ft"g the compressic,n stroke ir theresidual gas coefficient x.:0.02
(b)Discuss and explain the undesirable 

"-ir.ion, 
g".rerated in the combustion processof combustion engine,discuss also the major cauies of these emissions. [15mark]


