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'Note on’ testlng the knock behav;our of'
fuels in & small test engine..

AT G —

Survey. . The DVL supezchnr e method for testlng, aero-euglne fuels in the-
BMW 132 hes the disadvantage tnat the installation and meintenance costs -
-are high. At lesst 20 litres of fugl ere required.for one, test\"‘ Thé
I.C. test engine, which is srlidly constructed, and has a capacity of
“1.litre, is without thé&se di'sadvantages. It therefore séemed that it
would be a good thing to ‘convert the I.G. tcst Diesel, which is found-

at meny fuel’ teatlng sfatlons, for use .as a small super-chérged engine.

: As regards coustructxon oerts arld tegt conditions, the I G. test
Diesel was very s1m11ur to the BM W 132 super-charged engine., . The engine
data, 'boost preosure, and mean effectlve pressure’ were lizintained at, the -
same rate as.in the B.JW 13 upercharg,ed englne, when plottln., ~snock llmit
curve.;. :

The J'nocx llmlt curves - recorded wi th 'tnla suner-charged englne are simllar
“to. those of the BMW 132 sm;le cylinder, they have a meximum and a minimum, :
and also bring out the steepiess of the curves of fuels with an aromatic
content.  The reting »f the fuels _ig 'the séme - as with the BVIW 15? super-
charged engine. .

Object oi' the tests : "‘_ : S ' Sl

The tests are 1ntended to show how far it is possible to obtein knock
limit curves in an I.G. test engine by altering some-constructional details
and by operating it under tests-condition &s near as possible to those of the
BMW 132 single cylinder super-charged engine, which only differ slightly from
. those of this test .engine for aero-engine .fuels of high antl-knock value. It
- was also necessary to i‘md whether the fuels are rated in the same order. =~

Constructmn of the Test mstallatmn

A nomasl I.G. test Diesel, such as 1s found in. many foms ét the various
fuel-testlng stalons, was ueed for tuase 1nve tlgatlons. L '

- The I. G, test Di. esc—.l was 1:ppr0x11'mted ’ro the Bl 132, supercharged engiqe
by exchahging or instelling. the followmg erts. :

1) Gasolme-enmne cylmdor hmd as in drawmg KD 27101&.

2) Flat piston, a&s in drawing KD 6201. ‘

3) Light fuel. 1nject1f\n oump, with 1n3ectlon ln the suction .:trokc, type
¥ Bosch PZY1/1I0 V"~ “635a. '
4) Injection nozzle; Type Bo.,ch D/V 208l U 4 Sy

5) Magneto,” ‘Iype Noris, E1 F.H - '

,6) High duty sperking plug, type Bosch W 280 T 7.

These ars the pnnc:.pal parts Whlch arc already evallable for runmng the I C—.‘
test Diesel &8 a gasolme enmne. - '



~As the englne ‘has dn 1nJect10n dcv1ce, 11'. is not S0 dependent . on the
~volatility of the fuels:as & carburetter englne. The exchange of the piston
with a flat top for the ‘Hesselmann Cup-sheped ‘piston, as in drewing KD 23203a
‘makes it posqlbie to 1nvest1gate also high boiling safety fuels. . Finally,
for special investigetions it is posu:.ble to attach a second 1njection pump
Without soeciel dlfflculty' . ,

. The constructlon of the te°1; 1nstellahon is shown by the dlagram and
the photo Whlch Tollows. ite 4 L ‘ : L -

: A smnglng dynamo Nas couplcd dn'ectly W1th the I G.- Lest Dlesel to
' measure the power. The dynamometer-&lso, Serveg to start the englne,,whlch
is started and loaded by means of & button smtch., :

The boost air was taken fro..x the mams. The boost prcsaure was adausted
with & finely-controlled throttle. A damper was 1nstalled in the boost air ‘
pipe to compensate for the pressure fluctuctions.  The boost sir wes hected

 to. the required temperature by. electrical resistances. ~ The’ temperaturc of
"the boost c¢ir was set end controlled with & wercury . thcnno'netcr. - The'boost,
pressure wes read/off on # mercury menometer. The air volune’ was not -
meesured for. fuel/«nr rr.ho crleulations, since tn;.q wes not strictly necessary.
" The fucl is supplied in the seme woy &8 in the I. G Test Diesel, end is fed =
“to the injection .pump from measuring vessels by gravity. The fue,l was . _
mezsured volumetrically, with the aid of & stop watch. As e protectlon fuel
fllters Were connected before th.e mJectmn pump. :

N - Nothlng wes glvered in thc. 1lubries twg@rranemcn{?s of the I.G. Te.;t
Diescl, cxcept for the eddition of a lubr* ceting dcvu.c for the fuel injection

» pumpo o . . ‘ . . ‘ 3 ., . -
The englne hmd -8N--@a >1ly_k*d3uﬂt'thl_c through flow .11 ruid coollng . »

arrangement. * It is the intention to. ch: nge to ClI‘CIlla'tOIY coollng when the
. larger condenser pla:cmcd for gamlmo working 1s completed.‘,

Test Method |

| There were two poss:.ble ways of record:.ng ‘knock lim:Lt curves

s J.) To slter the boogt prc,s.aure wh.Lle keeping the compressmn ratlo
constant. : .

S, .8) To vary “the. compre 1o‘n ratio while keeping the booét pr'ess‘ure' constant."
The difference between the two. proces zes lics in the & ct thf—t in the T
first cese the compression preseure only is chenged, the colupression temperature

remaining cgnstant while in the sccond case both change simultaneouslys -

Al though the seccond process was possible in the¢ I.G. test engine, which has
adjusteble. compresslon ra 10, “the first wes preferred, on the basis of the BMW
132 super-charged engme ;Pquite apart from the fact thet it was smpler to

alter thb boost presaure than to adJust tht. compression 1‘81310,

‘ ‘The engme value.;, thut is, snean effe,otzve pressure &né booat HTEBSUre, =
viere retmned, in order to ?ppronmete the process. to the BI‘NJ 132 super—charged

: engme. -

- e

Slnee the mvmc has & cnpac;.*ry of only about 1 lty; 11t’cle i’uol is
*) Onglnally the enmne %eg intended to .vork on the igm.tion lag pnnciplc,
‘but the idea wes v e.wc.ted for the same reason.



consume in recoiusng @ gnock rat:.ng. It is also possablc,, by usmg the ;
referénce fucls octene and heptene,” o~ establn. sh- correl.atlon mth octene :
number, and tcr ignore. the ehgme constantss SR .

In recordlng thg, k*mck llml‘b curves fhe 1nbc.nsity of knockln W?is
flxed et 6-10 knocks, in’ occordancc w:L“rh regulatlonu._4'7:___‘:‘_‘_:" g

Test Resulta

The knock limit curves obtained with e I. G. _test .Diesel are ‘compiled .
in plates 1446-145&; The test condltlons were: - o .

v Englne ..peed o= 1600/1111n. ' o S |

- Compression ratic = 1:8: R o S : S
h——Boest—ai—r %t-:mperature = 80°." : - o 2 :

Ignltlon was not vaned '*nd vw"""t ‘200 before top dead centre. : ‘i’he TPr.S
pletes Nos.?l446—l45a show the knocic. 1imit curves obt: med with- the reference*
“fuels 1817, 1869 1868, and 1861 in’ the I G. “test Dles,rl.

In TPr.S plates 1447 to 1452 thé Khock limit curves with other fuel
. samples ere shown, znd compr Ted. wn;h those of the BdW 132 super-_charged
englne.' . . , . . T g

; E \\‘ .
The follomng conclublons ccn be dmwn

1) The knock limlt curves Obt’lnnd in the I. G tesﬁ* DI esd. follow the same
trend #s those for the BMW 132 super-charged englne. Their minimum is

in the region of the cir excess, zad thelr moximua in the fuel excess = -
reglon, and they cxlso ‘reproduce the, greater gteepness of aromrtic fuels. -

<.) The order of Te tlng of thg, fuel° is ‘the sume es in thc BMh 132 smgle
cyllndc-.r englne. . ‘

\ As J.t wes to be GZp&,Ctbd thot the effective pressure et the knock limit
=would- show e dependence on' the two processes, TPr.S. plate No. 1454 comp:res
the effective pressures obtained with the seme fuel stmples at the seme air

" ratio by.-the two processes. It appecrs that there is a certein proportionallty)

between the two effective pressures. As there is some ‘inaccuracy of #
“meesurement in both processes, the relation sh.1p between the two ccn only be

shown es & broad bend of test pomt : S "

The results show thet the 1nvest1ga twns, omu,lnelly only 1ntended £8
1n1tlal ‘tests, are very promslng. : .
/

‘I‘he tests chould therefnre be contlnued with o new to sunpllfylng the
process. further, and to bringing esbout #n even ‘closer agreement with the knock
- limit curves of the BMW 132 super-charaed engine, by reproducing the :
compresswn ratio cnd tﬁe boost air te rperﬂture of the engme.‘ b
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