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Solve t l rc Fol lowing 0uest ions

(a) Dcr ivc mathematical  re lat ions to c lescr ibc the instantaneous cl isplaccmcnt,veloci ty and accelerat ion for  central  crank sl ic ler  nrechanisnr.  show also theef l t 'cr  o l 'gc,nrctr icar paranrerers on i ts pcrrbrnrance. (5 nrarks)
( t r )Show how to el inr inate the s ide thrusl  contpletety f rom the crank sl idermechanisr ' .  I ) raw detaired sketch for th is moder.  (5 ' rarks)
(c)  cnlculate the t rasic dimensions of  StE which consumes 0. lg kg/min of  f i re l  rv i thhontt lgenous stoichionretr ic mixfure and runs a[  3000 rpnr.  The engine hascttnrpressitln ratio equal to g (Consider the thermal cycte as otto cycle).Calcrrlate also the mean effective pressure. If the engine uses centerecl cranksl ider ntechanism, calculate the s ic le thrust  rvhen the crank rotates 30 , ,ATDC

clur ing the expansion stroke. (5 marks)

(a) Assign the governing factors alrect ing ; r is ton/ l incar c learances ancl  show how toassign thc opt intrrm valuc.  show :r lso the cf f 'cct  of  c learance on thc cngineperf i l r lnance. (  5 nrarks)

(b) Spark igni t ion engine has the fbl lowing clata:
Cylinder cliameter : 78 mm l)iston nrass : 4'0 gMax. speecl (f ir l l  loacl) : 3300 rpm Max speect (No loncl) : 6200 rpnrThc ntean ef fcct ivc prcsstrrc at  fu l l  load is l0 bai .  when rcplacing thc piston byanother one with thc s 'me cr ianreter brr t  i ts  r r ,ss is 420 g,  the engineper lbrnrancc changccl  as lb l lorvs.
Max. spccd ( f r r l l  load) :44Ul,pT] Max. spcecl  (No toact)  :7t90 rpnrThe nrean effective prcssurc at f ir i l  roacr recr'c*cr to 9 bar
Conlpare betlvccn the twrl casc's in fernrs ol 'cngine powcr (rD full lo:rd conclit ionana nrar inrurn incrt ia r i r rcc nppr iccr ,n thc pistoi  p in.  t i i r  , ; r , r i . r i



(a) Discrrss fhe intportance of  cranl i  shaft . iournal  bear ing ancl  show graphical ly thef low of  lubr ic:r ' t  through the crank sh:r f t .  (5 marks)
(b)Ttrc c lynatt t ic  : tnalysis ol 'crank sl idcr nrechanisnr shr l rvs that ,  i l rc conrprcssionf0rcc transl'crrcd to thc connccting rod is I.-,,,,,, == F, + F,= 14505 N at thebcginning of  cxpansi 'n str 'kc.  ' I 'hc 

maximunr tcnsion r i r rcc is / . ,  :  I  r500 N atfhe beginning of 'suct ion stroke. C'nnect ing rocr length I - ,0 --136.g nrm. Design

:,rl;r:t '""-cfing 
rod shanli ancl checli thc saf'ct.y factor. Consider thc fbllowing

rl = 24.4 ntm and r/, : 52 ,rr,r,
Draw sketch for cr t lss sect io l t  t t f  srrch shanl< wi th i ts basic c l i rnensions. (10 nr:rrks)

(a) Explain why Doublc span dcsign lor  cranh shaft  is  nr t  sui tabre r i r r  nrurt i -cyr increrdiesel  engines. (5 nrarks)
(b) Assign the basic dinrensiot ts ol '  crank shaft  for  s ingle cyl inder,  4 str 'ke,  s lE.Tcchnic, . r  data of  rh is cnginc arc sunr 'ar izcd as r i r i lorvs:

l )owcr ( l i r l l  toacl)  :  9 kW Spcccl  ( f i r l l  loacl)Mean l i f fect ive pressure :  l0.g bar Connect ing rod nrassCranl i  p in mass :  90 g.  Counter weight/crank wetrCentcr of gravify 'f the countei weight ries at Zsoh ,t strokc from thccen Icr
checl t  a lst l  thc mean ancl  ntaxinlrm pressure appl ied on both cranl i  p in ancl  nrainjournals '  The instantaneous prcssure insidc thc engine cyl incler c lur ing thc thermalcyclc is givcn as follows.
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Assume any required clata.
I ) raw sl tetch lbr  cranh shal i
separate table.  (  I0 nrar l<s)

c lcs ign.  The basic c l i n rcns ions  mus l bc lvri t tcn in
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