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(a) What is meant by "ccononr ical  mixture, ,  in SlE.
engine operates at the economical mixture
maximum power. Show also lrow to iclentifv the
iaf parf loacl conclit ion.
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Explain why at  part  loacl ,  the
rather than the mixture of
qual i ty of  economical  mixture

(6 marl<s)

(6 marks)
aclvantage and

(6 manks)
measllrement EFI

accurate in ternr of fucl
(7 marks)

(bp felent i f ,y br icf ly,  the {bl lowing tcrminology:
RF'[ - ECU _ TBI _ WOT _ GT-}I

4c,! classif.), the fuel injection syste'r irsed in sIE anc! show theclisaclvantage of, each onr:"
ic!) Compare between speec!_clensity EFI system ancl clirect

system im tenms ol
-  f i iuc[  meter ing technique
- {mject ion t inr ing
- {njection location
0lucidate why clirect air measurement systenr is more
mretering Xlrocess.

(a) i ixplaim why in Diesel engines, the mixturc rcquirec! at no loacl conclit io' iscxtrcmcl"y lean whi le in sparh.  igni t ion cngine ancl  at  the same operat ingcondi t ion,  the rer ixture nrust  be r ich enough tr iensure , tont"  op.* t i "n.

(Er j Disctrss rhe mixttrre requirenrents fbr colct srarting conclit ion in srp(ff} ff]"how EFtr system satisfies this requirement. Draw a sketch to represent thisflr0eress.
(c) Dnivc mrathematical expression to simutate the change of intet 

tfilffiHl
l l l"essil! 'e clnring the tlrermal cycle. f,) iscuss the nole of the clesign factor onclinrinishing the effect of pressune waves travellec! in the inlet rnanifolct. Drawnlso moclif ied clesign for inlef nranilblcl to ensure syrnmetrical path of mixtureto cliffenent engine cylinclers

(rl) cor*pare hetween carburetor as a f'el system in sIE ancl ,nrJ,t,ITljl,in jccf iorr  systcnr in tcrms of  nr ixtur.  quul l ty ancl  t i rn ing.  show also theaclvantr}ges anc! disaclvantnges of each systlnr 
J '----- """""5' ( 'r 

(6 rnanks)



a:

:t) Eliscluss fire rotre of the ftrl lowimg etremrenfs ina crinecf air nareasure*rents EF,trsYsfemr.
- W*ter" fcrml;1sru6ure semsor
- Thernio-tinle switch
- .Air nretaring systell l
- Engine speecl sensor

(h) Explain why, using stoichio'refric mixture in Diesel engine leacls ,,, ,Jtr:;tut'exhaust ancl loss of poweru whixe in sIE this mixture quality leacls to generatenlctxinli lnr power.
(c) what is the importance of of oxygen senso!' in sparl< ignition EFr systJfrmarks)Dlscuss hriefly its i lreory of operation.
icllspeecl-clensity EFI nrountecl on sIE anctr runs at 3000 rpm when nn- 

"rll,irarks)cff 'ect ivc pressu! 'e is 8 '74 bar-  The torque appl ieo atcrankslraf t  is  120 N.m anc!A/[i is x6'5' catrculate the pulse-wictth of the in.iector signal generatecl by EC[r"At this operating concrit ion, ECU recorcrs the foilowing crata :-  '  Imlef  nrani{blc l  a in pressure 0.95 bar-  in let  manifolc!  a i r  tcm;reratrrrc 24"C
- Vc{mmetric effl iciency 0.6g
- W*ltcr fenlperature 90 ,,C
ffinaw also the in.iection tinling diagnam fbr the engine. (9 rnanl<s)

(a) lvhat is the effect of the fotowing factors on vorumetric efl iciency- Air trrumiclity Vaporization of fn.cl in inlet manifolclShow also fhe *,eight of eacir lactor mathematically (6 nrarks)(i] ') I l iscuss bricfly the technical tests performecl frequently on fuel injectionsystenr of crieser engine to maintain optimum p**formance.('c) Explaim why a mixture requirenrent for criese! engine at o".lt iffi-?cotttpletely clifferemt than that of'sIE at the same operating conclit ion.

{{!) [-]r*w a sl<etch fbr common rail I iFtr system in Dieser engine 
""., 

,n:u*H*t1ucam meter ttrre correct amount o{'fuel nt , l i ff*r*nt loacNs. compare between theconventiclna! hyclraulic injection system ancl the erectronic cornmon railsYs tem '  
v ' vv ' v r r rL  

(7  marks )


