rD287s a1

BQLQO’U' l“o: XE" =

) mﬂcnvwcar EXPBREMEN“Au TA”IONrﬁlﬁDPAU,Y

& of 1 "t‘ slovment work O Aha ezt
sl st e;ioe 1n uhe ?1.¢d oz &elu‘e

o
e
@

g%
‘rr;'

7 W

5 1-...5’? L e

Lt iR Jgn""‘nr-o S

”Ac Comnd znuou checkn.ng*o1° thc~supe"charve characterist~""'
%“"*l) Coutinuous testing of p”cduCulOB samples, - ,
WA check on the productlon is k=pt by routine testing of -
-samPles from the La dw1gshdfen factory,‘f*om Opwau':nn from Put-
_gide hydrogenation plants, e. go Gelsenberz, Poiidz and Scholvens
At the request of the Air Minietry, the produefloﬂ of the plants
working under I.G. licence must be constantly comtrolled.
Several BMW 132° Slngle cylinder test sténds axre elreaev available
for the purpose.vj" ,

;._5,_,

_ 2) Teeting of development semples.“ : : s ; - g
- New fuels or fuels produced by new methods are given super— -
charge tests on the BMW 132 as well .as on the K test engine.
‘This applies for instance to samples of synthetic gasollnes,DHD
-gasoline, cracked gasoline,: polymer gasolines as’ well as additives,
- viss ieo-octene, alkyl octane, ether, alcohols, &l Lyl benzene,‘
: etc. »__j R ) PRI S SR PV S L

3) Testlng of Dleeel fuels.'\ : “i R
1.6, test diesel engines are available. The te ts cover not
only oamples of newly developed diesel fuels, but in perticular R
- highly ignitable dle°€1 fuele, that can be ueed as. R fuels or as
-startlng Iuels. , _ E A

B.. Development of teet ek hod°'end 1nstruments. T

' 1) Further develiopment of the BVHM supercharge method. . ‘
g This work is concerned on one . hand with improving the repro-»
' ducability -and comparebility of the present supercharge method
and on the other with the adapation of this method to the con= .
-jditlons of recent engines-. €.8. 88 regards boost air temperature,_
valve overlap, compression ratio and r.p.m. Comparative tests
between. air and liquld cooled cylinders are also undertaken. . .
- Beside the BMW 132 single cylinder test stand, the seriss & 1. G
test engine was used.,  The series 4 I.G. teet eng-ne, spec1ally
'desxgned for this purpoee, is belng assembled. L '

2) I1.G. test engine. = SR e

- . The Oppau method, which permits an.. evaluﬂtion of - leedee i
eviatlon fuels Similar to the supercharge mehtod, is quite coit-

plete. "~ Comparative tests are carried out in other experimental

_ 1nst1tutes, equipped by the Technical experimentel stetion. =~

- The Air Ministry was requested to ‘suthorize comparetive teets BE
between the Oppau method and the cuperch'rge method. _ -

3) I.G. k test enginr. S ' L '

_ In en attempt to epply the euperchcrge method elso to small
~engines, the IG. k test engine wes developed on- the besis of the
L.G, test diesel it gave compsrasble resmlts to the BUW 132,
This engine is. alresdy used continuously to record knock limit
curvess _ In gesoline operation this test stand permits ‘beside”
supercharge ‘tests also many other tests, such as power and con=
sumption measuremenus. ' MOreover ell diesel teets can be perlormed
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on it, including ‘cetane number determinctlon~‘.flifiefinlended to
“bring the ‘drewings:‘up to dcte, becanse. probz blw n"‘Ai? M,n;eury
i@ interested in proaucing a large number ci the ' "ic o

&void the construction’ of more. CuSily—tGQE.SthJ:u’ ety
81ngle oyllnder engine ,u;:‘ _ s T e

_ l Series 4 I.G. tes 4 engine.,’ '

;;fmhe BMW 132 single: cyllnder engine with rmdlcl c“an“- g
malnly uged for: supercharge teegbs on aero engine cyllnﬂer “a
“leid. down by BVM'(engine speclficatlons) Only the BMW 133
N-cyiinder cen be tested in this engine and - the. full 'size crank=
cese offers llttle pOSSlbllLty of fittlng addltionaL appar tus.'
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U In enalogy to serles 2 1.G. test englne a sfeel crﬂnﬂcase
Wlth much additionsl eguipment was produced in which normal BMW
parte especially the crankshaft can be lergely used. Other-
cylinders, such as BMW 801, DB 6001, Jumo 211 etc.y can be -
mounted on the seme crenkcaee. : urth this’ ‘arrangement test-bed
‘difficulties =re eliminsted by: fitting & bslancing system. . It
- g intended to produce severel of these engines ?fter ooncludlng
: the tests. ’ : _

5) I.G. teet diesel. ¥
.. 'The development of the I.G. test diegel to determine the .
cetane number is: concluced.‘” At present tevts are. being carried
out with » 51mp11fied dlrl 1nstrument ”lter Dr Neumﬁnn. .

T 8) Development of knmock meters. '
A knock meter bzced on the body vibrrtlon method Wes devéLOp-
ed; which permits filtering of the knock impluses end their
“transmission t0 & loudspesker or Cathode ray tube or alternstive-
1y to a counter ‘mechariism. . This instrument was developed with &
~ view to later full scsle. engine tects. It is intended to.con-.
tinue- this development in collcborxtion with Prof A W Schmldt.
Co Reserrch problemn.
"~ 1) Tests on valve - overlap. Lo
- Tests on liyuid conled eyllnder= Wlth lerge valve overlap -
produced knock limit curveés entirely different from those deter-
mined sccording to the BVM. - Present tests heave proved that under
~certain conditions wimilar curves crn-also be obtained on air :
cooled engines. It is intended to' continue these tests with the
object - of counterseting by means of the fuel the power drop el
observed at rich mixtures. - o , ‘

2) Tests on mixture qualitye . = - ' g ‘
. S0 fer the tests have proved thct the knock cheracterlqulc
,cen be notcbly affected by.the mixture quality.. Present terus

concera; ‘ , _ ‘

: stretlfied chrrges, .

divided injection Yy

delayed ingection S

,-'betC.

3) Tests on the combustion of arometics s e '
- With aromstic fuels higher temperstures h“ve been observedj'
which were supposed to have a detrimental effect on the en ngine.
-It-1e necessary to’ investigete more thoroughly than heretofore
"with which arometics this occurs end under what condimlons the'
hest balance is displeced. : v : S

- 4) Tests on methanol and water ingection. : '

" 'Pests showed thet the injection of water in the boost air .

improves the knock“oharacteristic as a resul$ of e cooling action.
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Similar tests are carr*e'q oub on +he e?fect of methanol.

5) Tests on T.E.L. corrcai foc. T i - 39
Eaglne tests under diffsrent w“OPdTULOD snou‘d crplqi :
yrrogion of- Kh:uQ* va'vG~ dag t07T.BIL depnsits, 4T
ime the Pf;eCu S oT edditions of ovhse eonifes, 8uch 8s.
remide, must te iaveshigzat “%he resesrch on the epplicabilil
Lof B4 fqe1ujfc”‘l ‘JDulv~ e“hrues ig elso within~ the SGOpe o- RS
“these testg, - Thé attzmphs S0 counteract the lead addition,: ro*u-”
at hyohsn meaiy which may “be used at the front, cap

28 *oncruvac v1un a’ neg rve result.A :

i

the va iatlonq cf the gasorine engine indicator

mhﬂ’mﬁrled var*e*:on in the pean gressure s s.gnificant for
the cowmbustion process of gasoline engines.. - It is intended .to -
~elucidates the cause of the. phenomenon, as it hae apparently &
- goneider ﬂb”c -infiluence on the knock chﬂracterlstic. Mbst of. the
apparark qhbged hoa baen prenfred.; e o , 3

7) Teﬁna on the: staruino chargkweristics of dxesel fuels."

.1t appears that the cetans. number is. not sufficient to =
predict reliably the starting cheracteristics of diesel fuely, -
. Beaide the ignitabillty, vapour pressure &nd viecosity apperently
~heve & conelderﬂble—influencp.- It is intended to make more -
“tests in the cold room to find an ev 1uetion coefficient for the
starting beheviour. -

Do S eclal’fuals
1) Sefety fuels’ SR , .

a) 372 900 ' ' Ve

Tests on Az 900 h:;e showmn thb* it is Iundamentally suited
_for engine operation. . Ifa euti-kacck value correspcnds to that
“of B4, - Present tects concern the design of a very small decom-
poser as well as the eppiication of the TAL nozzle to our method-
of cooling the TZ after decomposition. It 1s intended to die— .
continue Ghe tests for the time berng. ’ ,

b) Ue"77 cilae B S . Lo
Beeida M7 H00 other nﬂgn voiling peint sromstics e.ge tar .’
“oils, are used s safety fuels, though not conventional gesoline
‘englnes fezta on & Hesselman c¢ylinder are contemplated, to
elucidaue the sultability of this design for supercharge 0peration
in general, end in particuler for the use of safety fuels. The
equipment requxred is ready. ! _

2) Ring nrocess. SR S u : g
el R fugls. ' '
fenexal work on R fuels is almust complete. The subgtance .
c 140 ig a highly 1gn1table fuel partxcularly suited as startins

i

additxve for diesel th‘HGSo

b)) Knock characteristic of the R process. :
. It is expected thet the knock beheviour of R engines m9y be .

_gtrongly affected by the use of a pre-combusticn chamber, = At
the seme time the nrocess mey be expected to- be far less influ-
~enced by the éxternsl temperature. The development work concerns
- mainly the design ¢f the chamber. R . S
c) Hest b?lmﬂ”ﬁ ot thé R proces o

The heat losses .due t0.cooling are- far IQWSr in R engines
It is proposed to- draw up heat Lalences under 1"tzrir‘xm'"pertzzi:;lng,’
conditions by accuarste measurémexnts, in order to explain the cause
of thia_phenomeppn. ' The test 1ngtrvmen g 8re. bFing developed.



4=
) Tests on the combustion pProcess. .- . ... o oL o oial
. 7@'TheVodmbustlenfprocessHin;R;gnginag;;ahnot}ygtugufiiqienply;
clarifiéd;fﬁLA;tést~cylinder_hasxbeengconstructed“which*allows,_g
'the;dombuStion\chamhetha‘be:observea{through,windows%cr.igvgstxe
‘gated”by'ipniSationtméasurements;";;TheseHmethods;may7@150vbe;ﬁ.,
Wuée&"fdr"the;general.stadﬁfofjcombustlon%prvqéésesa;‘,Tha;tesn »
_sﬁendjie’not’yet&fullyquA;vygﬂ;bup&ihe;instrumeﬁtggara realy. . -

B A Il
smszined @ coilection and oritical discussion -
Déaringvin'ﬁhe,technical-1itératureyrjggalat1Vely;,

cf-all dsve:
vlittle'isfkﬁownjon,the,thérmal‘and.caldrific‘proparties'of¢thie
quelﬁ"E%V.T;,meaSurements'are,thefefore“cargied50ut between . -
-~ melting point and 20800 and:up-to,looatm.'in'an3inatrument of .
‘new deaign,  Throttle teste must also be cerried outs A1l - -
Adata-offpracticaljin$erestﬁpan”be&computad;irqmwthggﬁgggpta.'x ,
. Ia ius, practical use GM;l‘is}injected-as-avliguid:inxq‘thefg

" boogt eir, with the result that the knock charscteristic is
simultanecusly effected by GM1 and- by the'temperagure drod. - It

. wes found. by tests that sadition of GM1 reduces.the drock tendency

j 1ndepen66nmly.of»the'témpersture’drop;f”“The tests sre-almost - -
. ponoludsed. e e s : - s Do :

. 4) TL fuels. ST L e T e
- TL power units make demends Om fuels quite different from
convéntional engines. It is prcbebls that cMeaper fuele mey
be-used, as long ae they meet the‘réquiremenﬁé"wgich are meinly
short combustion time and depesit-fres ccmbugtion. - Until e g
‘eomplete combustion chamber is available preiiminary tests must

be carried out on Tuel biruera.

e

II. Lupricents.,
8, Lubricent tests cu enginss. ~
" 1) Ring sbicking test on B 132, o
, The normel produsction of synthetic lubricants es well as
- "the development ;f‘1abricants“for~special purpose of our works . .
are tested by 3ingle ¢ylinder-endurence tests. =~ Two—test-stends—
“are ready Ffor the purpose. - D C NP
2) Small engine tests. . .. ST
Ring sticking teste on BMW 132-are- lung drawn out~and cogtly -

4% should therefore be =zttempted to investigate ring sticking '
~on gmall sngines. . Tests carried out on e I.G, teat engine ~
Cprom:ze Well but they st1ll need further development. .~

S)vPlsfcn‘tempereture mezsurement . SRR T
In ringsticking it is very important to -check the piston
temperaturs end special equipment wag developed for the purpose.

’

It is 2t present undergoing tests.

4) Sludge determination. - o LR SRR
N.t. cnly ringsticking but also the bbgervations 0f sludge
gnd fouling sre necessary closely t0.cheracterise serc engine
lubricsnts. . Cemtrifuges end filters are ready but the tests
- have not started yet. - O ‘

. By Teste on laboratory equipment. TR
1) Low temperature lubricani testss - oo oo T
" The 1.6+ cold chember. &nd the Schweiger visccsimeter are
used fcr the rautine testing cof develcpment samples. A nesw
. {pnstrument now being.tested wes developed to test greases st
~ varicus rates of shear. A device was fitled in'a I.G, cold



ohamber to test the pump abllity. 5 A new arrangement Whlch should:"
very closely reproduce present practical conditions 1s being de-
-Veloped._a~3__,.,:, SRR B o T -

2) Frlctlon ‘and’ wear. tests._qfﬁ N L S o
. Beside the four ball machine’ and uhe wiel nd-‘ men maohll o
jequ,pment of own’ deve10pmert, Eells the chain machlne,f_ used and
continuously ‘improved. . The tests cover mainly Weapon -and’ gear L
-0ilg or additives: t0 improve the’ quellty of oilg, . :Inthese tests
fhe lnfluence of eurfaces of difforent nature is also conofdexed,p

3) Tests on sludge Bnd foam format;op,;fsiv=
o "To extend the engine teets it '4s necessary- to develop apnar-'~
.atus for: evaluatlng sludblng and foamlng tendenc’esa . his wo“k
7is ln progress.-h;v. i ,_;_—. T L el g

4) ‘Testa of 0il for metal maohlnlng. B ‘ T v
_ Drilling and cutting oils having & greot 1mportance for metal
machining were tected in the above mentioned instruments., An
apparatus permitting the direct observatlon of the effeot of theee
“oils on.a: cutt;ng tool <18 1in development. . : FEPERE s

R

5) Test on 1ubricant oralnage. v ; s
;?x ‘Daimler-Benz state that recently they have often observed
‘lubricant dralnage from bearings and cyllnder walls of englnes,
;which causes damages. This was. thoroughly inveetigated Dby drelne
-age’ tests, Gegcribed 1n reports 260 and 364, ~The tests must be
. continued in order fundamentally to olarlfy the dralnage of sur-““
.faoes wetued w1th 1ubrlcant.v"~ , , o
" 6) Messurement of the speciflc “heat of oll-. PO e

. An instrument wss developed to measure the specific heat of
~0ils by electric cslorimetry. ~ 'Thic instrument, meinly used up
~to now at room temperature,. muet be impraved-to- allow low and high
temperatures (up to ZQOOC) meaeurements. RREEEET '

fefﬁiﬁ‘;p;l;le‘ ﬂ;lg;'w~‘<‘III— Coolants -

T Report No. 528 oescrlbed the cooling propertles of gLycols
end ‘'0ils in comperison to water. @ 4n ingtrument: permittxnb ‘exac
~determ1natlon of the heat transier condltlons is belng produced.,
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