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“EFFECT OF THE CETANE NUMBER OD_DIESEL FUELS on /
. THE STARTING. BEEAVIOUR G -

i In ratlng the starta.ng ‘beha‘v:.our of D:Lesel i‘uels, 11; 1s customary "l-" :
'bo use 'bhe ce‘bane number as. u.n indmut:.on, Lo PRI PR L

, In 'l:he ‘course of fuel mvestlﬂa’clons, the Techm.cal Test S'bation was-
'»also cOncerned with the problgm of ‘starting Diesel engines, ,cspecmlly ot
Aow ’cemreratures “Amonr other things, the’ following investigations were mde*
‘ mto the depenc‘ence of. strrtlng behrv:mzr on the cetane number, e

.r- l d
“ . .The’ tests wore ,made in the cold chambor at tempero.tures down to e
-25" on two £,G, Test Diesels,  Altogether, 12’ samples of Diesel fuels for
Armed Forces and Commeroml use wn.-hh cetano numbers between 23-80, were .
invest:.ga‘ted. : Ean S P R SELPR

. ..".

The 'bost wus carr:r.et’ ou'b 1n 'bhe follomng m_mer. 3’, v’...: f S

'The test Dlesel wos. motored over ‘by on’ electric mctor ‘ot 100 rpm. ; Thls low L
“engine speed wes chosen becouse it is customiry for startlng; in practice, rvA’n‘ -
‘eutomatically disengaging couplmg provents the electric motor from braking ’
the Diesel. durmglthea&to.rb The tests: wore mde in such o way, that the
. critical compression ratioy that i's the oompression ratio ot which the engine
: ..c'bually s‘burted, was determined for- each fuel {'To avoid undesirable: heating: -
--of the engine, or the cccumulotion of unburnt ge.s ‘0il in the combustlon ,' -
- chamber, & sturtmw time of 20 sees,  within which ignition. must occur, WS
1o.1d down, - After the test the engine wos left icdle until 1'[: hc.c. cooled off
-The appendec. skotch shows 'bhe results of theso tests ‘ : :

(F:.gure)
. Wl'hh falling temperu'bure the critlco.l compressmn ratio r:.ses.' This ',
“is qulte matural, since lower compreossion tempera’cures are reached in the
. combustion chnmber.‘ -The individual gas oils are c’lstmgu:lshed by the he:.gh'b \
of the:.r compress:.on curves (1-4) T

o If verbicnl sectlons are mede throug;h these cu}ves, that is, if the -
_eriticel comrression retios et verious temperatures are super-lmposed cnaon’

- abscissa, ‘sny that of ‘the .cetone number, the result is as shown in Fig 1307, .
"The valuss ot + ° -0° ‘-10°, cnd =20° are entered here, and joined by lines, =
The s.1m11ar1ty o the four lines is remarkoble, but thors-does not gppear to

be & dependence onjthe ‘detane xnumber, - The picture'is oqually\mslearding o -
‘ plottmg limiting temparatures for oquu.l crrl:ical compress:wn rat:.os. (Fig.lSOB)

: A glance at- 'bhe bo:.li curves of the 12 fue 8 shows ‘that the o.ll
behc.ve ﬂlfferently. (F:Lg.l?;l - To return to. the f1rst figure (1307§ along
" the lower edge ore given the 10‘7 pomt 507 pomt rnd Initinl Bolhn'r Pc:mt of
,each gﬂv.s “oil, . e R

In 'bhe reglon of the lower cctane numbors, , one is struck by the low o
cr:.t:.cul ‘compréssion ratio: of. fuel-numbor 3, The reason is the low initinl"
bon.ling point of 36° comparod with 144° and 63° for the neighbourlng fuels, :
Comparing. po:m'l:s 1:and 2; one finés that, in spite of “the'rise in the cetone:
number, there: is no mprovement in- startmg belmviour smce ‘t:he boillng
ronge. of fuel 2 is about 30° hlgher. o



S Professor Mo. lor has a'btemp'bed 'bo find o rela'blonshlp between the
cetuno-mnnber oS- mocsured in the enginc -and specif:.c rav:.by (A‘I‘Z 1957
de’cermlm'bl n-of the 1bn1t1on que llty ‘of Diosol: fuels%

is -only. posZ:L'ble if 'l:he 50‘}7 romt 1s '-lso ol

the formula. Cetrn : :

'He found the'b /th:l.s :

"He proceed on 'the assumptron—'bint w:u:h bu.S 0115 of“bhe sume 50/o ponrb
€8s '300, there is suffn\clently accurate- ﬂg,reement.be’c'veen “the cotane nu:mber :
and the’ Spec:.f:l.c gravrby, while for"othen _on.ls-'bhe o.bove convers:.on 1s nec—;‘

: essary. s R e

‘ | S:.nce‘ it is ev1dent thut in our. tests mly 4’ue1s m:bh the samo bon.hng
range behave in. acoordnnce with:the cetane number when stnrtln[r s 'bhe need f'or
o s1m11ur ccnvers1on was - 1n"1c=a’cod - S . PR

L e ave—*hereﬂore cdopted bhrder s procedure in our studlee
axper:.mentally. : : L

: If 'bh:l.s calculatlon is m@e wi'bh dur: fuels, c.nd the cr:.'tlcﬂl i

compress:Lon ro.t:.o is’ superlmposeds on the- correctoc‘ &bSClSSG “then for 0°.- .
we hove the curve- ‘shown in Fig, 1311, For purposes of comparlson, ‘the values .

- of Fig, 1 ere superlmposed on the cetane number 08 determlned in the engine, -
The cotaxe numbers &re §o. d:.sp}.o.ced -that the dependence .of starting: beh,v:Lour on
‘on the ce'l:o.ne numbor . ‘becomes -clearer,” This is especmlly clearly seen in .~
the:case of fuel 10 (Baden gos’ 0il), which at first is completely out ‘of 'bhe "‘1'
plcture, ‘but has o sa’blsfactory vo.lue when the dlsplacemen{: ‘has been made. '
The noxt figure (1312) shows the curves for The other temperatures, +10, 0°,

£10°, =15° and =-20°C supor:.mrosod on those of the calculated’ cetane num'ber, =
€02 300, It will be seen that up to =10° the deviation is slight, but that

at =159 ond especially at =20° it tecomes: greater, Also the gradient of the o

.eurve increases as the ‘tempera sture Pallds i,e, for o Diesel fuel with a low -
CoZ 300, the strrting ‘beheviour Fepends more on the 'l:empemture 'bhtm i‘t does
« in the cose of r f‘uel with. f roor’ CaZ 300, © . . - PRV

L

, The vo.rmtlons ot -15° and -20° show that’ hurden’s oorrec‘blon is .
clearly insufficient, In Fig,1312 are also shown the v:.soosrby coefficients
.ot =20° nnd the cloud or cryshall:.sc.t:.on point, for the- individunl Diesel
fuels. . Comparing the viscosities of adjacont pointsie.z. 7,9 and 3, we seo
“that as viscosity falls the critical. compression ratio becomes snnllor, 50
. that gos .oil -ignites more. easily if the viscosity is less, As the’ extornnl
: tomperature ‘rises the influence of Fiscosity declmes, as beeomes especmlly
olear on compar:mg fuels 3 e.nd 11, RN L . :

. These ‘three duta alone do not appear to determme the star'bmg :
behﬂv:.our. The example of gos 0il 1 shows this, for despite good co.loula ted
‘cotane number and low viscosity its sterting. properties. cre poor, Measurements’
near the clouding or orystalllsatmn point, sey with fuel 10 z;'b -lQ s show - =
’chut__there ise sharp decllne in eo.se oi‘ star’ting. : a v

o The tests show in the flrst plo.ce thut the oetene numbeyr measured :
in the’ eng ine, whother by the ignition log ‘method of by the HWA' me'bhod, is
no- eriterion of the starting behcviour -of the fuel ct gny rate ot exbernul/
temperctures below 0°, 4 cetane number caleulnted from the. boil:mg roange -
gives o better rating. Probobly starting behaviour is, mf’luenced not ‘so much -
" by the- 50% point as by, the Initinl Boiling Point or perhaps the 10%. po:.nt A'b :
low temporatures ’cho mscom‘by o.lso ho.s un effeo'b , , : s

DA . \ R M
our tests are not ye'b over,. I'l: is to bc hoped tho.t when moro’ evidence

‘becomes available it will be possiblo to obtoin o useful- characteristic for
the starting. beh-viour: of Niesel fuels by s:,mul‘l:"neous consmderation of cetnne .
number, bo;lmg ryge 'n'“ v1scos:Lty,,
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