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J\5STRACT. 

IgnjhoO) do ll.y 1n co~telision igrut ioo ~jne!J is the 
orlgin of l!I.ny prob!c..:. and jlerfoC'r.'lBl'lCe 11m! tatiOf1!1 i n diesel C091nes. 
I ts length af fecta olmos t al l the post-ignition pfOCea8ee and the de\~­
lop.lnl of cocbusUon in diese I engi n .. ". TtIe!J~ proces,ell control 
the power ou t pu t , efficiency and ganer al pub l ic acceptance o f o lCLel 
power. fu ch o llPfl r i '>eIltill >lor!< has been dj fl'cttld to"ords the ignit ion 
del ey , and proviou!l rMlllllrcOe!l h ive led to various ""PN!!ISion ror its 
oredie-lIon ill te C'1IIS o f rue l mil ai r c:t>DnJe ... sr.iablll l'i. 

11e88Ul'!'!mentS of 19"1ltio" doloy IKId other cQlllbl.i lllIon 
!lhenOlntns srI.' C::Jrried in 0 difllt! t injection. 111"ql o cylinde r, d ien.ei 
!Wlgine. Tha in rlu(}I\cc o f engIne speed , load IIf'I(I injec tion ti./loing 
Me t e9or t.ed. The aoea8ured pr essur e use . i !},ition doloy pcuod 
decrea.ell ",ith the increase of enqIm. s pet'd or engine l o3d. 

On the bUlI.l1) o f the e~peua-.entol rCHlJll !J obtained for a 
fuel hOG ee t Dl'1Q nu;:ber (C . N. )Q'J . lhil! q:oti_ i nJl!c t l nn hll ing of the 
eroqine UGed is 19 C.A.D. tlefotl! r .D.C .• I t the enqiroe " !"led of 1000 
R.P.Ii. and load of ., 111' .. 

Tht opti_ in j ection liMing 1s COtrO:;POlldlng to tile MaxJ ........ 
IIfHcienc:y • Gild it i! ,,:I t nec .. ssary occured at the !'iorurtes l ili" Uion 
dehy per iod. 

1- NDHENCLATUftE. 

e.HP ...... .. ... . .. 6 r o<e hor:oc cower (HP). 
O.S.f.C ........ . . Or~~. ~peciflc fuel consurotion(~HP· hr) 
C.A.D ......•.. , .Cunk 31"11;11e d'grH. 
C.H . •.. , ••.•• , ••• (e t_ nUllber. 
r d · .. ···· .... · .... l"tr.:UI o f fl.iei ifl j ected du r 1l''9 I\I! lay 

per i nd (9"./::)'Cllll ) 
F j ." •.•.•.....••. Totol ~"t of fuc l 1l"1Joct<>d pcr 

~yc Ie (q.J./cycll!!l 
(R.I'.R.) •.. ..• .... ' .. oa~ lmu. u t e or pressure nse (at./c.I1. .0) 
, .O.C ... ........ . . Top dead center 
To····· ····· . .. 19"'i tio.'l oe l ~y perIod 
T r ........... .. . . Injl:<ction per iod 
T l.· ..... .... . .... inject i on U",ing 

lI- I NTRODUcT ION. 

(".bee}. 
(C.A. O.) 
«(.A.D) 

or {LA. 0) 

Tile tef'll icJnHiOfl quill H y is UYed t o cOlier the ignition 
t eq ;u;! f alu re \>ers\13 delay cflaUCt8fJ Stic. of ;) fue l """",, u:led In en 
""!J 1ne • Good ig"lition queJUy _iOn. 8 BhOt t de l ,y angle ot , gillen 

* lec t. of I.e.e r,clll ~y or [ngineerj"g '" Tecm. Port-SsLd. 
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5- On tho basis o r the experimental resuJ ts obtained for a fuel 
with a C.·J. c9 , the authec sugges ts tha t the optitlkJm injection timing 
fo r this type of engine t o be 19 C.A,D . before T. D.C . ,when thp pnglne 
is t"unnlng at speed of 1000 R,P.I'! . and l oaded with 9 .1 HP . fig. (B) . 

V 1- R[r(R[NC[!). 

1- J .A. Bolt and N.A. Hanein, ( The effecl uf some engine varIables 
on i gnition de lay and othe r corrbustion phenomena in n diesel 
enQine ) Proe. lnst . ' Mech . Eng . Vol. 1 &l.i , l?69-l97P. P.lJ . 

2- G. "'. Karim and G. l~ard , ( The examinat i on of tho corOOllct.:ion proceM 
i n a compression ignition engine by changing Lhe partlal 
pressu r e of oxygen in the intake charge) S , A. e: . papel' rH) . 

680767 . 

3- w. r·lilke,l (Ucber die bes l. irmung der zueno ...... dllgkeit von diese1-
kraft stoffen ) H. tz . 1954 no . 5 

4- D. Olsen ct-Al , (The operation of compress i on ignitIon engines 
on wide range fuels) S. A.r. Trans . t962 . 

5- A. E. Austen et-A1 , ( Re l a tion between fuel injection and hco l 
release 1n direct injectlon engine ) P.roc . Inst. f"'ech. Eng . 
: A. D. ) no. 1960- 1961. 



M,A, ABU EL-ENIN 

, ,\ [Y ric ~ l re~orded diagram a~ 
oscil l oscope scr~f'n, 

_ 'nH'r.t.Llr 

"IPfe-rlng 
.1 - t .Jcnomelftl 

' -

, noaem ter 
\~'hrnnl~p. ~e n SD r 

- 'C":'!"Jn' sencbr 
_eqr~~ "Ol'ke r sensor 
; u.' ~ea(l cent~I' 1(2). 

t'I\ ',,, , c,w '. 

• 

' ~"'1l1 0:,(;1J1' " , 
tfllP f 1 r (! -"-'-ti:t---.l--_.JJ~ 

:JU / \ nne ~ 
/U.:"'JUl'!'r 

tin'rll rlL' 
, .' \1 

( /1) , 
'-- - __ S~.,(,_ 

rlg . 2 :rhema of experImental set - IIO 

'- -. 

M, 36 

Sf'en on the 

_____ __ ...2 



.~" ..... a.ll.o'U ...... " .... 2. 1*:. _ 

• I -• • ... 
• , 

'<l-

'. 'i -, 
• 

, 

• , . 
p .... 

< ii-'; 
• 
• • • • • 
• , 
• • 

• o 
I 

, 

~ 
\ 

'\ 
\ 

-• 

: "r-'I---tL :" 'r _l , " , -
:"r--\~' -, . 

• • · - I 

' \ 

i 

I ;:r 
8r -\. .1. r 

-• 

, 

•• 
- • • 

/ 

, 

,. 
,'. -, 
• I • , '. • 

. " 



" 0-

'" 
" ~ " 
~u 

~c . " 
~ 

" o " "" " 0-0 
c~ 

"11 
~ 
o " 

Q 
" " 0" "" " ~ u • 
"" '" .­
~ II 

~ "" u _ 
o 
" n. 
"'0 
u~ 

~l. 38 



-! " 1 
~ • n 

" I 
"I ! l 

" • , " - , 
" • • • -, • • • 

u , , " 

" • , 

rlq. ()} a.u""'UIoU.,. .f .... __ t 10lI0 ,.~.". 
f or 'j"lt C.A.O. ~rDr. I.O·C. 

". ~ 

n,. (61 Owr-ect.edoUu or ..." ... _, lDO •. , .... 
(01' '"" t. ~ . O .... ror. I, D.C . , 

" , ./ " - /V 
-... ./ 

" -'.'::. - A r 7....:": ~-~ • 
...-" r· -. 

• r- ........... ~: .. -... . . 

• • '" t1 tOAD " .-
flq . 0) O"' .. tetl.Un . r ____ ., 1.)IlU ..... 11. 

r .. ',"I' C .•. O. 00'0'" 1101t1 

" 



t~. A. A.BU EL-ENIN 

• .. 

c " e -

,"'" P
j 

ww , , j 

, 
~ 

'" , 0 
~ 

A 
n 
~ 

• 
~ 

, 
~ 

~ , 
'" ~ 

t ci 
J 

I 

~ 
I 

~ 

'"I 
i 

~1. 40 


