‘ XITI, AVIATICN FUEL MANUFRACTURE AND ENGINE TESTING,

mntroluction:

The i‘ollolrlng information was obtained by intmogatz.on of
pr.Ester, Mr,Scholz and Mr,Honicker,

The test engines originally installed at Leuna have now
been evacuated to Wethau and StBssen, These locations were
visited,. -

Qctane Number Determipation and Specification:

For day-to-day control of aviation gasaline component
qality, Cctane Number tests were carried ocut on C,F.R, Motor
¥ethod engines and on the I.G. Priifmetars; the latler being
used elmost exclusively as spare parts for the C.F.R. engines
became impossible to obtain, In 1944 there were 170 of these
engines in use in Germany,

The Octane Number specifications in farce in early 1945
were as follows:

D, H.D, Gascline 78 Octane No. clear
Hydro Gasoline 70 "
87 b " with 0,09%
1,G. Prifmotar voL.T.X.L.
Swept volume 342 cos.
Comprression Ratio Variable up to a max, of 14:1
R.psm. 900 for Motar Method
600 for Research Nethod
Spark Advance 26° for ¥otar and Research Methd
Jacket Terperature 100°C for Motor Method
100°C for Research Method
lixture Temperature 165°C far Motor Method
: Roon temperature Ffor Research

Method,

This engine is used with a2 mlti-bow) carburetter in the
usual way and all Octane Number determinations are made at
max, knock mixture strength., Bouncing pins and knock meters
made by Siemens are employed. The ncrmal method of carrying
out Qetane Number determinetions is to adjust the mixture
strength to max, ¥mock; increase the compression ratio until
& standard rating on the knock metpr is obtained; measure this
compression ratio by & conventional micromester and determine
Octene Number directly from & standard chart in which Octane
Nuiber is plotted against compression ratio, The Octane




8
tuzhar aen alzo be fireatly read from a 8aBls mttached tp & ?

mecheriom geared 4o the movable erlinder hoad,

Thla engise has alsc besn uned for apersharged tosta
and 5 to 10 muporcharged engines were stated to be in use in
various sarts of Gormany, This develommant followed {nitim]
temsta in 1941 in Oppoaz, and Ieuna firat earried sut miperchar
tents of thia natura &t the apd of 1501, In thess tasiz .
Iresqure fuod tekd axd & ressres carturntier ave Bl ajed,
together with an edr metsm ard the stardord beost presmore ia
100 wa, abeolute, Tect realts are exprassed in the fogm of &
graph relating aip/fuel ratio te ocorressien ratio for
Sonstamt Jmoak, but 8 direat aetens goale can ba nsed in this
cARaE alge,

HM.¥W. 3=]itr= Jingle-avlindar Asrg &E’IE =

Thiz englne was employed gt Leuns for offipfa BEonEntanes
fizgls. Ime, howerse, ko air reids, thiz engine had hasn
dismantZad and ‘erated for ercotion st some other Iocatien, Ths
Tests mere amly rarzled cut to obtain acgeptance of the svistion
f1el QoDpensnts dince blend'ap of the Finished fual war caprias
out et the ¥IFO blending statiqns, Laboratory Blandw nenf'orming
to the offlcisl fommila wera Frepare] and teated, The engine
operatea st a constant cobcression ratic of 8.5 : 4 with
varinble myperchargs, - Olher apersting sonditiona are 1600 r.o.no, ,
igrition 3G% B,T.0,0,, Imlet air temperatimea 130%C,, air coolad
and diract iaft=etion, Teats ape carricd out in & wormal ipEnmer
¥ pletting aj:;;’m.qafia againgt M E,R, Acceptance wanm Franted
when the ILE.P./aif Yatio curve sooroached the stapdad
acoarlonce muarg,

docation faselipe;

The following intormation ocn tha developmant of aviation
Zanaline was Jbbeined “rom relotir, elemiat in charme of
gesoline melity control by empgipe tegting,

The naceazity for Remufacturing g Fuel with nizh aroczmatio
content was due to ths developmant by BT and Daiml ep—Henm of
engings whick had a pean effective Ireasure of 204 pai at aen aip/
fuel ratis of 0,5 Far startioye and coghat ape Loy, of 147 pal
gt an air/fusl ratis of 1.2 for crulising, The Jupkers enzine,
horgmre:, wus sadd o eperats on 90 pelans fiel wWeieh woa
orepared from hyde-openation gaseline wivh 4.5 oo of TEL per
Asllon and ropresenis bhe nowmal crade aviation fuel {B:-I)f
ingrection of the lean end rich wixture mves indicated thax
iso=oolare woild howve beew the ideal fuel fmr the Cermen ary inma,
fince & fuel of this kind seuld nch be oltained, i+ wae TECES ST
L2 inecrperate 35-45% vol. of sremstios fnto She aviatlon fuel,
We izopentare Plending was rrastised and the h T
therzelves were otad limed to pive g Aold varor meessire bel o

Lokl



7.4 far the final blend. 86

The source of the blending component with a high
concentration of aromatics was the hydroforming of the
hydrogenation gesoline (DED prooess), Alkylate was cbtained by
dehydrogenation of n-butane and conventional alkylation of the
resulting n-butylenes with iso-butane, using concentrated
sulphuric acid as the catalyst, Iso~octane is cbtained by
hydrogenation of diiscbutylene,

The fighter grade aviation fuel (03) wag blended as follows:

807% DHD gasoline .
205 alkylate or ET 120 or mixture of both
4.5 co TEL/gallon

The DHD gascline contains 0,19 by volume of mixed crescls
a8 gum inhibitor, This fuel was slightly better than engine
requirements but it was expected that engine design would very
shortly make full use of it.

All German aviation engines are of the direct inJection
type, and it is cleimed that this arrangement results, among
other things, in good mixtwre diatrilution to all cylinders and
the absence of difficulties by ice foamation. In order to
inorease the quantity of aviation fuel, tests have been carried
out to prepare a fuel which would dispense with the DHD process,
which operates with high gas make, Addition of 2% methylaniline
end 7.5 ce TEL/gallon to hydrogenation gasoline and use of this
fuel in conjunction with methancl/water injection as well as
change of the injection cycle appeared to give the desired result.
The tests were carried out by Junkers on the regular BMW test
engine, Daimler-Benz and B¥, however, claimed that they could not
get their maximm output (2400 HP) with this type of fuel, It
seems desirable to mention that the Junkers motar JuMo 2134
had an output of 2800 EP with the fighter grade aviation fuel,

Nomenclature of Aviation Fuels:

The follewing nomenclature wes used in Germeny for the
verions grades of aviation fuel components and finished blends,
This list does not include identifications far all German plants
but only the code mumbers obtained during the interview with
Dr . Ester,

B Fuels hydrogenation gascline, leaded

C Fuels high efficiency fuel :

ET 110 technical iso-ootane (96 octane no.)
ET 120 alkylate (9 " v

VT 702 hydrogenation gascline from Leuna +
4.5 oc, TEL/gal. (S0 octane no.)




VI 705
VI 706
wr 708
TT 810
VT 812
VI 32

D 1000

C BT
ypdrogenaticon gascline from Bobolven, leadsi

a3 abore,
hydrogenatlon gascline from BElitz, leaded
as above,
" " from Geleentarg, leaded
as above,
" ol from BEhlen, leaded
an ahove
b " fraom Brix, leaded
&8 abore,
hydro-formed hydrogsnation ganpline
(IED gascliine)

e lso—ootune refarense faal,

The sulpiny gcontent fom all evistlen fuels znd
rompocents was spacilied to be 0,0058, A stabildtr test wae
Inolwled in the specification scoording to which 200 oo, of
gageline wro kopt at 103 Ita. (7 atm} cxypem presmzs apd
212%F for 2 howrs; the gasoline wes pesxed without Foriher
Lasting Il no presmire drop took slace dming this period,
In casae of a prosaurs drop,the g Pormed wes detarodnsd
end the permizsible pum content wae set at 5 mg /100 oo of

sapolina,



