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N .T ithe. oonfentsuofithis lectune_acewa_shortwsurneyhoﬁ_twcﬁ.
research paths at‘the I G, Lndwlgshafen high pressure experimental
department L ST , : e B

I ‘l‘he Theoretical Explanat—ien of—Kncck 'Limit Curves. PRti .
rtly vith DrLv.Muffling and Dr. Nonnenmacher) — — —

'ﬁ—ﬁ*w' It was 1ntended to 1earn theoretically the 1nncr connec-:
tjons~between the pcsitioa, shape andctemperature relaticnship of * .
the knock limit curve of the diffcrent-kinds of motor _£ue¢sr_g;>ﬁsf

P il 0ur~theoretical explanation cf the characteristic shape
of. tha knock curves was based on the. vell»énown assumption, that" the'
hlghest"temperature 1n the ualurned part of the ‘cylinder charge wasm

“Xhe cause of the" beginning of kmocking.  Thils varies with changes -
1n the temperature of the air of the charge, and the excess air ~*

: bustion temperaturea° When thc knock limit curves are determined,
changcs in ‘the maximum temperature are. compenaateﬁ in relation-to

- in suech 2 way by a corr69pond1ng change in the pressure of. ‘the -

L d.ange, that knocking,is Just reproduced.: Should-the-tempersture “

--and presszure.relatlonships be known fox the characteristic chenleal

: reactioms ‘here involved, the: knock limit ‘curves could be calculated .
i on the strength of. thege relationships. ' The knock limit curves for. -
two very diffeprent. “hyarocarbons, 1so-octane and benzol, ¥hich differ
very. great;y in their behavior in motcrs,vwere calculated in -this
\uay fron. the.tempevature and -the: pressure relationships .o the self
ignition reactions, 'in relation ‘to the excess air number,.i*- and
“for different sl charg,ng temperatures.  The: calculated curvea )

- exhibit a number of regulariuies.vi:i”,;_;4vx S b

'flﬁ} with benzol the.curves are appreciably stceper than

réfajt”:tf$yf tempsratnrc of thc*airtof—the*charge 1s
. paised, the. pressure of the charge increaaes..:;
" more with benzol than uith 1so-octane.'ﬁ¥z;.

;3‘)T:The minimum of the kncck curves is'at’ a minimum
R -5 & o charge temperature. 80 C. with the value -
- .a ‘high ue_otc—~~
in czse of: 1so~octane than for- benxol. The "
minimum 18 shifted wlth benzol towards lower -
‘values of L at raised air charge. temperature,.
»withfi*nooctane ﬁcvards higher.d maluec.
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—A4 Y The limiting Knock: curves ars. in goneral steeper -
— . gt nighed alr charge temperatures, i.e.the. \w@
"ﬁ;v*limiting“pressures~are~more ‘atrongly diapxaced

' F-in the range- of‘excess of air, ohan in ths
fﬁricher TEDES.. o ey

S | '"The dharacteristic course of the calculaﬁéd curves
,agreea~therein largely with the experimental curves._ A number

: £ring samymnition have Deen mede . in onda: on.. M
«computations, “but the agreement 1ndicates that the basic theory ’
describes. the ‘gctual ‘conditions approximatoly correctly. ‘On thia~
Ybasis._tho.chazaotozistic properties of knock limit curves: of -
-substanoes differing chemioally can be derived as a first approzima-
;tionfsolelx from the changes in the tém erature of mixtures. of fuel
‘and air duiring- the compression- and” comEusETon vith different o
proportions-of . fuel:air, and the. alp tempersture, and. wvithout" any
‘additional assumptions on the resction mechanism-of the. different .
?fuels.z These conceptions pﬂrmit one %o undérstand the. differences
~in-the kmock Iimd Urves W harigeable and ‘nsta/nt—d_gnition’ —-
;and_theoknock limit“cnrves with *arge ovor_apping time of valve 3
~openlng.... . . o g

II. cglculation of’Knook Limit Gurves of"Euels from, R
. :the Octzne Huiber of Gasolins and, from. the- ;j;y_ﬁlf** ‘
Aromatics Content %and ﬁaph*hene content)

' .Santion I shoua_the possibility of explaining the ;;*
important regularitles of The g Knock curves em Ty fro
consid ations of. temperature, ano without the assumption of apecial
Teachi 'mechanismSHWfAs—&—resal tbe—over1oad behevior of mixed . .-
}fuels can ‘be. calculated from the behavior ‘of the individual compo-<.
‘nepts DY. using the rule of mixturos.s This- can indeed . be done with-
‘an accurscy of x 1 atm.’ in Pma for the maximo and minima of knoom g
jlimit curvoso.,. ;.,., et L e DRI f,ow D ST ”,%¢

: ﬁ—ff We may summarize the gonorsl rules for theso calculations
‘ as follows.' I B SR ET SRR S SR

e T 1,), The maxima and minima of ths limiting knook curves, in.;
Lpartioular of ‘the aromstic fuels, are formed (as ‘a Pirst: approx;maa_
“tion) 1n accordance with the 18w of mixtures from the knock limit. -
_ cupves of the: aromatic components and the Xnock 1limtt curve of the~
i‘resiﬂual gasoline (or tho 130noctpne and the residual.gasoline). :
o So.) Tho maxima and min.ma of the knook limit cunve of the .
~iraaidua1 gasolino is on a curve parzilel to 1xo motor octéne number;
_ﬂrwfed by some. empirical relatioaahip.,w;o : _

- o 3" Theae general rnlea loavo ont of consideration dotailf;*
A.of the ‘effects of-the nzphthene contents of & resigusl gasoline, ory
},ha airforonce 1o bebavior .of the 1ndividua1 aromatica. e UL

‘Effects of‘ﬁﬁf‘ﬁéfhmﬁ@ﬁﬁ"oontent. J..mg-vp u;fj;.jx.,fz

-

R B Wero ve to replaceoa oortain porcantage of naphthanes
“in 5 gaaoline (for inataqco, 1n & roaidual gaaolige) vith the. same
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3iéﬁnf;3f?ﬁéi$?fiﬂiéféﬁkﬁliﬁﬁiﬁf‘ﬂh€¥@§f GREAL fnumber (by the
‘motor me . __the naphthenot reaows:, L s _,1m1t curve o
Hvillwheﬁchanged aa follaws.-_d,_J.-- ' :

_approximation., ~n;,

8) ppe (min.) {with‘ﬁ~- 1, 2; Wim ,ﬁ .f,‘ﬁﬁgggéa;?ééiggﬁgfstf

)P maﬁ,‘f{et' P IETLLE
;every 10% naphthene ?emoveﬁ and r&ﬂlﬁﬂﬁ
cof the same octana»numbaraa N

’EHWﬂﬁﬁﬂ by O 65 8to for
ﬁ pﬂ?ﬂffiﬂic gasollne A

Different B;havin nmﬁ—iﬁﬁﬁﬁ%‘i“'“”“

S A very careful compa?iJwr; o
»1ng knock 14mit -curves showed certaly Ard
point than- toluene to. ‘have o ‘betuor knog
Eeggines han 1over boiling aromatﬁaﬁ,

ﬂnmher of corr93pond-
ufﬁﬂAhigher bolling -
,;gim ﬂupercharged ¢.;

'i;Lo realﬁze, that

in - the side chain .
*1&? “The €-C bond
the a&de chains are—
ok spots ‘evidently
,Avmvload,behavior~ :

TR A detailed invmatig%timv £\
iaromatics with side chains of ui loas
possessed &’ particu¢arlv favorabhle ov

- between ‘the first and the sacond
“known to be the weskest.. The pro
. pesults in =. favorable. slfeet upod
,’sizdlar to uhe double bondw&f iaﬂ ¢

,’_ . :;;,‘.; '
e v a - (' - S e A A T R IR

3 1;”.-'

Thﬁ-aho%%—arocenﬂ hv'&ﬁﬁ@

_matics content
“he used: succeSS¢
Hiacbical. questionJ

'.alkylnoctane,~.u
‘ﬁn @asoline to ’

;,knock 11m1t curves_snd overiost el
" and ‘the antikmock ralug of the: res
“’fully- to answer. quantitativelw The
. of the proport*cn of suliable smter
. 8lcohol. gasoline or aromabicﬁ‘ to ﬁ%
"bring 1t up to—thawCB or c quﬁiit

#.v—~ lﬂ.'

‘ mth&tthe
-ﬁwbich can not
_n:%nd_are.EQ??»

o . Ha.may particularﬁs :”"“
f,preaent paper is 'based on pr@lﬁmiv ¥
-~ be considered teo ‘be based on any well ds
»~in the nature of uarking hyuahhaﬁa%ﬁ.,'“

war time, some
Five quickly

4Fd to take the
“L@pggrm,innestigaw

~*valuable help vhers 1t %R 1m90§?ﬂﬂﬁwkﬁ
,‘1mportan$ question for tha Len,
proper’ steps when there: ia». J
‘tions. - -

HErL.
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Supplemant to Sectian II 1) and 2) ‘ "f;@u4;§;,,

:Example of computations for an.Appr"”ﬁ”*te Preliminary COmputatiun—
s of ‘the Overload Curve .. -

of pmg(maxl and. pme.(min) in Atn. )
_;ﬂ, of tha ﬁVL Process.bu: é¥1yL__}__' _n.,q”f j

The gasoline contains 40% aromatics, __f“jng_,pa;;h;m,f;;f
- Y 3 - a T D s 4
| T o v

AU Y 838U 118

| Oﬁ'iso-octane 100/(Q0H 1001

(rasidual gasoline +- 1so—octane)vcan.be calculated frcm the law of

mixtures a8 T e TR

I L s z;o— z—'m + 20 x 100 o

The curve in“tbe appenﬁix cives e (max} = 16 1 atm for a g&soline-
with an’ oétane“ﬁumbe‘ mg), and Ppe- (min) ‘= 10.7-atm . -
L= 1.2)v The values pm (max) 32 =nd ppp (®in) = 135 atm, -ave -
eristic values for aromatics. “The law- oP>

always. used as the . chara.ch
addition gives fcr the mazimum and mind um “me cf the gasoline,
oy

pme(mx) =

ENESS i 100 lm % 1303 60 = 10, 8

SR N The perlect agraemant batween the calculated and experi~
mental olmin) 1is acciaental bact¢oanI shovws 'that ‘the limits of
error are + 1 atm in ﬁﬁ?i‘j_:‘

/e
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