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: Tndlcator dzagrams w:.th uh° p-a e<.e—-quartz 1nd'r sator ha.ine heen
.ob uamed for fuels of different o»ta.ne and ‘cetane numbers-used in a.
" Hesselmen egngine at: verious compression 1"5.1:103 The engine and experi-
'mental pr .edure were ‘as desonbed in Repert No, 366 (our I‘ef I 91 S vo) .

* : Th md?.cator d-n ag:‘ams lead to the conclus:mn thezt the com-'.' -
. bustlon presnure was:very dergdly. dépendent ‘oni* the - time.. of‘ beg:mn:mg of;
:mJect:.on a.nd ‘of: 1gn1t10n, TP these stook p1 ace. too Iate ‘the combuse f
tJ.cn pressure fell-off ex tremely rapldlvo i The pressure Ia:g“(whlch
Sis defmed' a type of ‘combustion without *ncxease in preasure) was
asgertained from the indiecator. dlagrams for: various fuels, . The 8
'_.dlf‘f‘eren('e'm pressure XYag for the fuels tested was only. s ail, Hé
pres.,ure ‘lag was:.dependent: only: to. a small extent: on the,-; P _of fue
~in’ compar: With: ‘the: other farntor.s, Slm:x.larly ‘the tine 'nterval e
‘:‘frf‘rom the k ‘g;of pressure T'Wncrease _’Ebr the attalnmem': of the maxmum
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INVESTIGATION ON ANN|TNSURTION 1N TID PRi-CIUBER
DEVF1,0PED FOR DIUSEL FUELS OF.LOW CETANS NUMBR.

I.95—
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- B A p’"&-chambnr mser#tlon developed :for dlesel i‘ue is of poor
dignition quﬂl:d,y was built mto a Deutz Llngle-c_ﬂ:mde- dieselengine.
and tested. - The engine differed from the standard model in, that a-
_Be'sch pump 8. MG plunger) and a Bosch.pintle nozzle were fitteds

The 1nsert10n in the nre—chamber conswsted of an 1n(,andesc‘en+ plate
in which wag. a” central hole of 857 mins svrrotmded by a la.cge numher of
smaller l'\lees 535‘ c~bc>v.L, 2 mi, ‘dlameteroﬂ'f e .

e The ':u.nvestlgatlon was carrled ou'b f:.rstly N uh bhe“stand" _d
pre~cham'ber and- secondly.with the pre»-ch'amber ﬁnser’c_}g‘ Lo ' ge

dlese‘L Frelsa~ “Standard gas o1l (eetane number: —47), epal” v:.dule'oll
(oe tene number min vs' Ty and eal t&r 011 (cetane numne‘* zero)u L

v

‘ The tcsts obawed , v
englnr-* do“n ko, vero lv&d v75 Lh coe_ tar 011 and coJ mlddle oil
perf'ormance and:’ fue? consup u:.on wev'-e sorr_e*mau '!ess favourable “then
(for gas: oil’ ‘using’ “The. stand‘..rd pre'—chambern | Por. gas'oil: there is no.
dlfference in: performance’ us'n'r thn pm—chs;nber_‘@scr ion. ox the i

uandard pre—-cha.nbera-,, s ’ : s :

m:.ddio owl us :mg the "aod:.fled pre-—chamber-_ can @iffe r-‘frqmv;;tha{:ttfiiiéh
Sual Tor .gas ol  wi th' g.hc ‘stendard. pre»-chambern' Wi ul“ithﬂeﬁ:p 5y

c-I o éeflec,u::_on' apparatus plston—-movement d'agrams 'au‘ dlfferent ‘,:

‘_"1->~v

fe) "o..,.s::.b'Le TO" s...art he cng f'ro;
he coal m,;ddle ou.l nor was :Lt poss..ble to rest,,_rt
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, : Since RCH Fiesel 011 (preoareu by tne P1°cher—”roosch“»
nrocess) has a celane nunber about tvice that ol ftandard: gas ..
oil (or*inary ‘comaercial’ material frow:the: German—American
~Petroleun Co. ) it vas ﬂeciueA t2 lnvestigate shether the former
fuel showel anymoartlcular -asvantage in.the. u1eseL enginei--~.
’Belov are compareu the analytical ta. for the ts wfuels-‘j

‘1a;Stanaaraf?’

-*Loecific'bravitj .H
.-v1ccouity £..20°C. .c.

1 Poiling range. (5p~?5%
E~CrystaTLlsatlon ‘poii
-1 Flash-Point, 1°C
,'Fire Point, C

aoint)

g Py - -
;for RCH Piebel 011 is attainad at a comarn5§ ' _ ,
,Herqﬂenginee for high

janti-kn"ck ‘aviation fuel " In orié
gguarantee ,,ho*nver, cai oavvhat- gher CO;: _reu51on ratlo 1s
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1

aecessury., By thn uge ~®lov” comnression ratlos an- pconamy
~in reizht can he attaineu, but using FCH=iiesel. oil .the
wlese’ engine vilt.stiil reagin heavier than an equivalent

Qtto-engineg,  -Ho ianrovenent in_rvaanbag- at high spneds vas:
obtaine with NCH-iesge! 312 in the uanonab—buto ziese’: engine-
than with Standar:i gasg.ol’ The nerfornance vay even ‘sote- . -

.vhat inferior.” Tt aooear 'thaf “in tnis case the ignitlon:
-quqhiiyuiu not soleiy seecisive, hut that the ve! ocmtv ol coma-
‘bustion sti ¢4ﬂ+ay§ an important vart.. - - e
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EXPERTIGNTS ON TUI CHANGTHG OF THE RLSISTANCE
TO _FLOY OF VISCOUS LIOUIDS. e ‘
Revort No: 377 - : I’qq 3
Author: - Kling . f.' -~ Qrigin: Onoau.
Date: o 17/573§g. : - antents" 5. pages toxbanu ‘

7 sheets ulagrams'& tables

,.-A thin oil is forced tnrouvh porous stone so tmt At is
regularly d:.strlbuted round the citrcumference of . the R
‘experimental tube. A very thin film is so formed, . ..
reduc:.ng_the wall friction of the yiscous oil and ‘thus
giving a-higher flow velomty.' Rate,s ‘of flow atw«vai‘i"us
Dressures were measu:.aed Jo It was found that =34 0. uhin
o0il was necessary to gn.ve a usei‘ul xncreasna.n aellm_ry
rate.___,_, . . R = R B T

: For cova*oarlson nuruoses, sa’curated stcam at 1 atx‘ .c:.S '_
‘lea. into. a Jac’;et SUI‘I‘OUl‘ldlna the expcmnentéI t“EB “'so .—..s
to warm. tne Oll. . RS

Olls usea' e L

_ "Saturated steam" o1l
VoL (Sa‘btdamnfbl)
e fri gerator ?).h.z. S
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Ref. No. T.100 (Contd.)

, - Béée Beﬁzine ~.-Research
Y Fuel Ref..| Research. ::| Octane MNo.
- '”;: Octare 'No. of Jixture
a 62,3 . | 3.5
. b . 64.3 g';_83 8
e oy L6403 '770 '
g. T R 2;-7 B B 812_‘ o4 u,‘
ds ,67.; : g 2 vg

L Comparing fue1s ig'an* Gs 1t is seen that tne pres-
.ence of 10% of benzeneﬁ nly‘ncreases the reqearcn octane
}number from - :

uuylln_ T 46T06@ :
consumption at’ aifxerent

umption at different. speeﬂs,
,oncluded ‘that. undere or&i ;

"vith Lhrott1e T I
}con‘ltions there;is little,
~fueLs G
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ffor thé‘r engine 7éfformance.v. Ehe.il ."E'(cetane nu"berg
”?0, I. B P.-’47°C o3 F.D.P. 348°C) wasi&Tairly lov boiling 7
. the second* (cetane number 40, I E.P. 180°C.
' S ol i
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. CORRELATION TESTS ON'I.G. TiST DILSELS.

P s

‘Refs No.'L,10Z . . - _ | Report No, 361

Origin: I. G‘ Oppau S _Authéxj_: - Kohler

-‘Date" 15 5. 59. oL L B ‘Contents: 5 Text Fages end ..
S o e 8 Pigure -Sheets’
SUMMARY, - R

: Co—operat:.ve tests -were: carrled out on: f:we J'VLY.,‘ test
: d;lesels ano, for’ compar:.son, on several‘ bther test engmesl '_ -
- The agreement between t\he I G-, 1es1: diesels was completely satis-

fac‘bory, the deﬁaatlons be%m the me.Jority of casea,;*
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THE EXAMINATION OF BENZINES RICH IN
. OLEFINES, iL1T1 SPLCLAL REFFRERCL TO.
.. THFLR AROMATIC CONTENT. -

Index No. T.loa. . Beport Wo. 383. - ..
huthor: _ Drs. Roth & Timm. - origin: - I.G. Oppau. 1.
Dates-  © 1/6/39. S ‘”‘ ,"antgnts._ 15-pages text &,
‘ T ' S e e 5 nageo tablcs.
ey TR e e e T o2 sne.eb“.curves.

The methoa used- t Onm.u to estlmgtm oléﬂ:mr., bf nol** :
*ner:.satlon with 3.ce-cold sulnhub:'i‘c acid fails in thec case f
. cucb benz1nes .—,150 c‘_use Llffl—

11 ,a.rd mtrat on, "acccrbl.ﬁ‘ to ;J(-"Su_,.
suffers .t‘“o-' tn@ s’me dre bac‘c. - The rc"ldues fror' b'zth -

f}-,es_tlmétlon. Thus a benztme sample, whe : ;
process-,“musu be, tested b'\foreh ,nd:,ﬂfor such; subs
e d : ,

7d congugc.ted ieres E \
nl'“mm de. .ﬂe thd ¢
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, THE SIGNIFICANCE OF THE CETANE NUMBER ”
(TEE. COKBUSTION PROCESS IN RELATION TD THE CETANE N EB}

Ref. I. 106. U " Report No.<335\
Origin: I.G Oppau. R : " ‘Author: Kéhler,

Date: 3.6 39 © .. . Contents: 9 text pages and
o B figure sheets.

SUBMARY. e 7 e

?***. e Tests Fere made. on fuelsgfrom 20 - 90 cetane

‘nunrer. (a) ‘at cohstant compression’ and variable. igpition

~delay ann’(b) at constant 1gn1tion aelay and variable

. owprassion~:yf ‘ SR , _ s

delay and rate’ f,pressure rise at
Were not markedly ‘affected by high
‘60-but were mo e*noticeably'1nfluenced~‘
[ N ¥ <, " 'With variable compression there . - o
1a_region where the- 'etane,number hiof svimporhant

on ombustion. .~ The precisit £ ce

”e_increaSe n
‘,is demonst'
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THE INFLUENCE C OF INJECTIGN’QUANTITY, COOLANT TEMEERATUREt
SPLED AND TEMEERATURE AND PRESSURE OF THE AIR INTAKE
ON_THE cmBUSTION CYCLE IN THE DIESEL ENGII% o

’&..

‘Ref. No. L7 ,ﬁ  L Report Nb. 586/
Origin: I.G. Oppaw - %, ;LAuthor., Kbhler
"Dé.té'.i T 15,6439 'J,' o R } Ccmtenus. . 13 Pext Pages, N

14 F:Lgure Sheets
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The tests were carr:Led out on the LG-. Test Dlesgl us:mg

; d:.:.ferent fuels and operatlng over a W:.de range Tof condltlonsa
jort Noy: | 65

wpa L s aect:.on qua.n‘clty, mth correspond:.ngly vary:.ng o
1nject10n per:.od mfluenced only shghtly ‘the': delay—per—:ted—rate
cof pressure rise ‘and ‘meodimum’ pressure., ~- The ‘éxhaust residual gases
apparently -d;d not have ‘much effect,’ ‘which wesa: not_.surprz.slngfln

eng:.ne wit the ‘usual ‘high compregsion“‘ra oo i

s H:xgher coola.nt tempera.t' y
consn.derably, there Wag alsor a; reductlon :n.n rate ‘Q ;pres
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TESTS ON A _SIX CY}INDER‘HE:SE lENGINE

IN OPERATIOW ON'EHE ROADJ . o
"Ref. No. I 111, i e Report No. 392
Origin: I.G. 0ppau~~—~ﬁw“n,- RRTI Authors~ Witsdhakowski.
Datev 6'7'390 . ETRe : Sl & Lauel'. -~ '
AL N R Contents' 15 text ‘pagesy -
;%j LTI S & figure sheets.g

' ; Driving and oontinuous tests were carried out on
'the Reichsautobanns, ordinaly” ‘roads-and in traffic taking
~notice of. fuel: consumption, lubricating oil dilution and

Qspee' sphedules.~ : : B -

-'SUQMAR-Y‘.'_ o

‘e

ﬂof gas 011 and S
‘yith benzine. was extraoruinarlly “hi . i bJ et
Lof reducing ‘the consumption with’ ben; i ere unsuccessfu; S
“asthe.use. of weaker mixtures resulted in'stallihg and poor
fﬁacceleration.:
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N ICNOCK BEHAVIOUR OI‘ LIGHT FUELS oF LO\( OCTANE
N'UMBER IN AN ENGINE. HAVING- EX‘I‘ERNAL IGNITION AND
: COMH?ESSION STROKE ]NJLCTION (HEbSEIMAN ENG-INE)

Fes, No: 1 113 R Report No,,A}95
‘Origin: I.G. Oppeu - St ‘Author._ Wltsch&kowskl

Gontents. = ‘5 Text Pages and N

"Date: ~16.8.39 "
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THE. "TI.MI:- 'MARKER" -AS AN Almfnm msmmm F03,~
' THE 1.G. TESl‘ DIESEL :

| o — !
Ref. Mo s, e  Bopert No, 387 -
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3]

conta.ct brea.&ers arra.nged to proauceb a d:.scontmult_/ in the :
..y .

'means of- an":.nductlon coil, the h:Lgh tens on j

' bontact brea}’crs were phas ed' éo lﬁh&.%"%he

ent under observe.tlom



TESTS ON LEUNA-BENZINE AS A DIESEL FUEL. -
Ref. No. I.116. . : » Report No.399
Origin: 1I. G Oppau ‘ ' — ’ Author. Dr &éhler
- o < r<Opntents. 2 text pages .
s N “L,J,f PR e 1 figure sheetf"

| SUVIMARY I

RIS N Fundamentally‘Leuna—benzine of cetane,nnmber 30
can be satisfactorily’ used . in a Diesel” engine.” Difficult-
ies;are only met when (1) the injection-pump - cannot .= .
satlsfactorlly handle’ the very fluid fuel, e, €. badly. -
~1eakinngump pJunger, an¢ (2)° when'the. benzine vapourises‘g
ot nozzle ana .can- accumulate in tne wipea : o

Specific gravity 1t 2 ;vf
Distillatlon tes

]swepta , :
swep volume).“j
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‘THE VISCOSITY OF }[ABIOUS BENz,mns L
27 LoV TIM ORES. -

AT IOV TIMPERAT
ngort No. 328: . = e Index No:‘ 1.126
Ay.t_h_q_r; . Dr. Seidel. | e Qﬁ_gi_q B Oppau._“m
Date: v/eja2. . Conterts: 7. bext- piges &

.~"\‘., .

. 3. sheet§ dlagramsh

. CA method is described uhereby u51ng an Ubbelohde v1scometer'“
‘measurements of viscosity down to -70°C. can be made.  The
apparatus is. arranged to avoid 1nte:ference by atmospheric
_m01sture. e , o :

. . . o ‘ S y

5The values found for dlfferentlbenz,nes are dlscussed-

. l;f?;Theoretlcally, fran the v1ewp01nt of. the yalldlty of*k

. the pélter‘Fbgmula, as well as the. 51mplef.expression

_w1th respect to'thefpossible'lnter- o
-1ine w1nter temoeratures.
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EXAMINATION OF AVIATION FUEL MA 1 ON IBS""

. KNOCKING BLAAVIOUR IN THE_80L - SLNGLE!
CYLINDER NGINE COMPRESSION RATIO 7:2).

ngport Not 59/45. . _ ' ?; \Igaex No: 1-134.~
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: s i . «\Te LM
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: It is: reou1red to knox vhetncr the;'
can. be used inr- engine. type 801 D/E/F & S-in
Those conditions of ‘temperature and o
unfavovrable: resylts with the “full
determlncd The exgwln&tlgg,'mainl

—207,Avﬂét10n Benzol
: “lead co

pted to approximate the single cylinder experiments
asapOSQ1b1 pto fu;] size enginc_condlt:onsuso that” .
> made bet«een £h ,gle—cylAmd r1und multi--

engin , ‘
and 'spark-p ugs suffer
'1nyest1gat9u.-u i
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(2) Norm al B4

' ThlS is- unsu1tablc for use in the enolne types mentloned
since it-has a pronounced knock tendency under the ,
nrescribed Worklng condltlons._ L e,

o : = s .

P Kl\ocKMamn NPS USING FUEL BA
o TN THE B 601 E Foeime.

._mdex No-‘ I: 134 PRUE S Beport No.ﬂlllé/l.l.ll. |

Orlgln- ? gBMW

:AUthor'v Fucasel._ 5 -

Contegts- 2 pages *ext and
L F 9 sheets ek '

o This Daper_ls complementary. ‘to:the: nrev1ou$‘one,ff”
0.59/45. “uellBé was tested in: the BMW engines; 8oL
Boundarf knocking curves. For., uhe‘boundarj‘oressur
a: : ) :
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TNAUGURAL, S._QTING OF THE . .
p’ FOR "MEASUBING .chsraum NTS" S
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Report- No: . - : o . "‘Index NdfiI 135 {i)

Author: . Birmelin.. " Opizing ""S.tutﬁgart-*anterttfkheim,.
rDate: - 18/5/a4 . e |

.Contents:

r@port uth 1. 1)5(11).- see bélO'"“ glves details
oL of the 1nuugural neetings of a research group. whose aim is to
" "consolidate . “the two: research grouos "Measum.nc Ingtru'nentc"
',and "Test Installatlons CL s e

The field of the former bm' S

.l.L_The organlsatlon oﬁ
.  1nsLallut1onS, used: 't_ ,

;-for general use. N v of these ins
”,wygenevdTIy known becaiise” oi! n: 1m‘er

_centres; -
tallatlons;ar inot
f X .

‘~ano'beconn aim is .s0011ectlo
“rofl measurlngglnsvruments
:as welf* ; jeals :

sclose collaborutl n betvesrn ¥vﬁ'fé:¢ﬁ
nufactu_ers and thesv 3 e




/n)‘y/ ,n;. L ;""1,136,.

i

Sl’lsbIAh MLLBIM} POR_THE .M'AI{DA.ﬂ)IbAI'IGI OF hli(!-.ﬂﬂs
TESTIG OF DIGSKL FUBLb BY THE D.V. h, W “

: j S .
Ref. Nou 1.136 o : ) Authors: V:?.rmus

_Orig.n' I,G. Oppau e Oontents: 26 Text pages
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(1) Talk on Methods of I&easurement by Dr. W:.edmaiero

(2); Talks on Instnmentation"

(a) ‘The . ;:tar'amg .uetbod,‘by ieber. T
(b) “The Ignitmn .uelay .cetmd s by mhler, .

‘airman (Kessler a.;ked Dr
ndic or ‘and its present






