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' A stroboaf-ope is described wh:.ch enabled m:-ays

to. be observed a.na photographs of them tq be takenq ‘ The:. SOUI‘CG

_ of 11ght was & h..gh tens:.on spa.rk obta.med from a poweri‘ul 1nduc-

: t:Lon co:.il., the prlmary c:.rcult of wh:.ch was 1nterrupted by a spec:.ally
: developed \;nercury contact brealcer, o '.l'he contact‘[breaker we.s drn.ven
f‘J.n synchronlsm vn.th the fuel pump a.nd the t:une of. bre&u{ could be o

_\altered r:.-mzle rmnlng to observe a.ny phase of the spray pattema j L

; ‘ The spao:mg of the spark electrodes Was 50 mmn, corres-
"_fvpond:mg to about “0 OOO volts, a.nd 1t was estlmated Lhat the dura.t:.on
: of the sparc Was less tﬁan* 10"6 secondsv R ‘l'he t:un:mg of the sparIE"
f,repeated to w:.thln ? ?:—ge_g;ee of- ~crank” angleu For the photographs .
ca Lelca. ca.mera [w:.th a Xenon f 1 5 ,.ens was used' uhe f:.lm was Agfa

fIsoPan-Ultra.) o
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SUMMARY ST e

Formerly fuels: of cetane number below 20 or 15 could not be
precisely tested in thé I.G. Test diesel. However, fuels below .
this ignition qualw ty (e.g. tar 0il and middle oil from hydrogena-
tion) were used in certain diesel engines {e.g., Motar~-bituminous -
coal. ter oil engine and Humboldt-Deutz eng:.nes),, Hence—ib-wag ==
necessary ‘to be 'able to’ es’c:unate the :Lgn:.tlon quaht_'y of such fuels, .
This. was achieved by 1ncreas:mg the maximun . compression ratia from
122,57 1 to about ‘27 2" 1<by-means of decreasing the- rzecess in the
Pl aton crown,:. The pln%}e ‘of:-the 1n3°cblon nozzle wes adjusted so
that good nixing w:n,h uhe compress:.on air took plaee and no fuel was
thrown onto the"wslls; the engine consequently gave & clean exha,us+
and. good combustion., .. The ‘new. piston: coﬂﬁe :mtercna.nged with .

the ‘original withoutb modificetion i to the engine.” The ow~1g1na1
nozzle—pocket Was reta:med and nho method of test was unalteredq -

w:

- The cetane number oI fuels ra.nglng from 6 .,o 14 were
meaqured uger the new: condltlonsn PO :
The vallalty of the mlxtuxe—tule .|.or calcu..at:r.ng the

‘ce'tene- number o f ‘peor ignition quallty frels was- mvestn.gated by :
deterunlnc the cetane number .of mixtures of zas: 011 (b W, = 46}

wifh iso~octane (C.N. = 15}, W:Lth tetral:m (CsN- £711,5), a.nd w:'.’ch
b:n.’cumlnous ‘coal! ‘middle: o:Ll (G.N.-'='9), ' The cebane number .of iso-
Loctane and gan. o:_l m:u.xtures followed a 11hear ﬂelatloqsh;.ps whilss,
“for gas. oil with, the ouher two substances, curves on either side of - ~
“the str&mghtxl:me Were:! obtalned Thus for a 50/50 gag oil-coal mladle'
'0il mixture the. .observed: cetane number was 2 units b“low the value' - '
calcula.ted by the.Tinear rule}” whilst for . a 50/00 gasr 01l—tetr.‘alnn 3
mlxture uhe obs~rved value was. & un:.ts h:.ghero :

i It was, conc;ludau that very 1ow cetane numbers can only- be
'p;jec;isEI? found by dlrec’c measurement : -
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VBI':LOU.S methods of m=asur1ng commencement of :-.gn.t:.on

such as thoqe baned on the meaaurement of pmssure, 1Qm~at10n and

rad:l_atloa are ﬁlsoussed., '“

T The FK'.[‘S 1nstrument 1s based on, the measurement of the
‘commencement of :.nflammatlon, A mxartz mudow is mduntea in the
" eng:me cyl:mder head a.nd e. photocell used to deteot ‘the onset of -

frad:.at:.on., "" :Aftn. the commencement oi" mjec‘blon 8 contact on the spray

.valVe clOses and sf ts a’ current ina c:.rcu:tt, ’chls curren'l‘r T S

stopped on- acblvatlon of thn photoceil "I'he current 1mpulse 1s :

a measurs’ of tne delay ;_7erlod e.nd 1ts value can be ;aervéa oh' ar

. heawly damped meter., - A advanta?e cla:.med wae _that: ’be:mb a'ble

2Xo obtaln u:.rect read:mgn The accuracy was a.bout —} 0 5 degrees

—ef crank ang,.‘.e., g

L

, 2 ;
1 1e apparauus ws.s used bo determlne tane nvrnbers in

comp'trlfm s:cmlar de’ cerm:.natlons us:mg a p:.ezo—electrlc

:jipressure J.nd:_cator, : Repeatabll'- ty Was good bu"ﬁ '*here wev'e consls~ B

; 3-*1:ent dlf“erences"“betWeen the t\vo me+hods ‘whlch 1ncreased w1th

o :l.ncrease of cetane number., reac.h:mg a value of about 8 ce uane nu.mbe::':1

‘1n uhe ranée 80~ 1000 S
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UMMARY
In flve sern.es of tests wh1oh were 1ndepende_;b‘ f one :
another the cetane numbers oflg d:.esel fuels were determmed‘f':.n both

,Test d:.esel and :Ln the HW




