
This  exam measures  ILOS no. :  (46 ,  A t  l ,  A lg ) ,  (85 ,  89 .  B l0 ) ,  (c ls ) ,  (D t ,  D2)

Answer the fol lowing quest ions:
Quest ion ( l )
a-  What  are the des ign and operat ing var iab les which may

of  NO, and UHC in  the exhaust  o f  SI  engine?

Menouf ia  Univers i fy
Facul fy  o f  Engineer ing
Shebin El -Kom
Depar tment :  Mechanica l  Power Eng.
Total Marks: 100 marks

l -  in jec t ing t iming
3-  Cetan number

Subjec t :  A i r  Po l lu t ion
Codc :  Ml 'E62t t
Level :  Mastcr
T ime Al lorved:  3  hours
Date of  Exa m:  41612018

b-  What  a re  the  e f fcc ts  o f  the  fo l low ing  var iab les  on  C l  cng ine  cxhausf  emiss iens :
2-  fue l  a i r  ra t io
4-  in ta l<e a i r  charge d i lu t ion ( t l  mar l<s)

(28 marks)
increase the l t l rnraf ion

(8 mar l is )

(8  mar l<s)
( .1 marl ts)

n ' i th  thc  hc lp  o f '  a
(5  mar l i s )

Wi th  my bcs t  rv ishes

c-  What  arc  cata ly t ic  conver ters? How arc  they hc lp fu l  in  rec luc ing [ lC,  CO, and
NOx cmiss ions? What  thc ef fect  o f  cquiva lencc ra t io  on i ts  convcrs ion e l ' f ic iency, ' l

(8  nrarks)
d-  What  are the knock emiss ions and how they are formecl? What  are thc i r  e f f 'cc ts

on env i ronment? (4  marks)
Quest ion (2)  (26 rnarhs)

a-What  do we mean by env i ronmenta l  po l lu t ion? Ment ion the d i f fb rcnt  sources 9 f "
ent ' i ronmcnta l  po l lu t ion? Expla in  i ts  harmfu l  e f fect  on e lements of  env i ronrnent?

(tl nr a rks )
b-What  do you understand 'by the term t rGR? I ixp la in  how I iGI I  rec luces l r * 'O.

emiss ion.  (6  marks)
c- f)cscribe the working principle of a l losch smokc-mctcr? (6 marl<s)
d-Wi th  a neat  sketch expla in  thc e l fect  o f  equiva lence rat io  on [JC.  CO, anc l  NO.

emiss ions for  a  fbur  s t ro l<e d i rect  in ject ion d iese l  engine.  (6  marps)
Quest ion (3)  (21 marks)
a-  What  are the ob jcct ives of  a  par t icu la tc  t rnp? Dcscr ibc thc methods o l ' thc

regenerat ion of  the t rap? (8 marhs)
b-  Wi th  the he lp of  a  schemat ic  d iagram expla in  the work ing pr inc ip le  ancJ

operat i t ln  o f  an analyzcr  uscd {br  mcasur ing the concentrat ion of  carbon t l io r i6c.
I- low is this analyzer cal ibratcd? (8 marks

c-  What  are the problems created by exhaust  emiss ions? (5 mar l<s)
Ouest ion (4)  (25 mar l<s)
a- Dif fercnt iate in detai l  bctwecrn thermal and catalyt ic convcrters? Florv t lo they

help to  reduce emiss ions f rom engincs? (8 mar l<s)
b- l ixplain brief ly the fol lowing terms:

l -  I ] low-by cmiss ions
3-  Non-exhausf  emiss ions

2-  SOF (Solub le C)rganic  Fract ions)
4-  L ight -o f f  tempcrature

c-  what  is  technique used in  the rneasurement  o f  par t icu la tes?
d-  Dcscr ibe the work ing pr inc ip le  o f  the FID gas analyzcr

schemat ic  d iagram. How is  th is  analyzer  ca l ibratcd?
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