 pIscussTON - -

. (pps.109 -112) -

E;'s¢hmidt;]?fIﬁfBﬁéhﬁschwéigfwe”hévenaééiaeagtcfcaffyféuﬁ?sdnﬁaf~zﬁ';
diqursiﬁn?tests_atﬁgighptempergturqs;ggextgnSivegprepargtorygwonkf;

fénd*cbmpiicatedﬂtbeareticaletﬁdysare;inyovaQ;;tb:makeusurerthatut
-apparatus will work. S R T TR e e e

_ Fromherz., Indifficul gcéﬁditions/Dakahlerjé[ﬁdrkfdieépl#;pneSe ;1
*thétiélatiohship}thWGanreactiqnfvalpcities‘and]sound;dispersiong;”' o
jpurves;andnéxpo$ésﬁthnghgoretiéQljppSsibilitiésLofjthgirfapplicatibn@_.
Tﬁé“f@xfasgI,can_segg_thogdeterminaﬁt’équationsgshoninfparticulér{that;f;
“thQQSémefinél.rdsultTCanbOjaChiqud,with differont roaction velocities,
‘equcially_ifuthe’resgﬁions_aragofuaﬁcompliCatedtnature)andithcir*effoctﬁg
:is”mutually;gompenSath.aaMathematiCally_thiganans{that_the;functibnalﬁj:
;rolations*betweénvécund;disporsicn.curvesfiroactionutxpes-9nd;§916¢it103F3
11'qu;y:partigularly-to?the_complicéthﬁ_‘g;;ig

“gro nog univocaly ~This wi ;
combustion roactions,.

“Damkbhlor. Butwju§tﬁin;simple eaSGS;.o;gégwith.carbon,dioXidogatV;{~;ﬁﬂ
Wpigh;tomporatures;bng:dissociationreaction,gnamaly_thqt.Qf:02;“amountcd7'
.to VOry-little;gtho,mainfprpport’on,of,the;spundfdispersiohWas;ppoducedv
;by_th¢ CO2<dissocietion.mc155 S T PR LR L T

Ffomhorz;?l_ln,ordor.to?afﬁord any;deuctionfonjfeactibn;velocities;j?,g
'owing*tovits;Qxceptionalbfunctional%depenaéncofgnkthefprevailing;,;;Q e
‘roactionivelocitios'thc'soundfdispcrsion;curﬁg,shduld?bé”VOrygaccurate-~{
1y plotted. fIfﬁthQ,1imit,ofﬂaccuracy‘of_dispérSibnHmd&surbmentgqxceedsg
a parceptible butqstillzveryvstall_amount,itheﬁmargin;of~errorlinf-*_"“

roaction.velocity=détermiﬂatibn,is.excoedingly high;with,thé,rosultfﬁ

‘that tho figuros;thusVothined becomo vory.unroliablo,T}I;canvthinkw -
of a similar case, ‘namcly the relation betwoon optical dispersion .. '

anigsfandvamplitudesnof:naturglfvibrapiohs,V.

~eurves and frequ

DamkBhlor, I;don!t*agrqq;v-the-main;thing:is;tO'get a general =~ .
'impresslon_of_tthCurvegabape;and_to,moasuro_the whgle dispersion . 3
curvo;muandfafcertainwsounq“frcquengy;rangejcharacterises.a[given. .

ﬂchomicalsroaction,volocity;ffEVGn_ifﬂohd‘orvbthbr_ofnthQ~roactiony =
~vglpcitios;thighr&ognobfaffcqt_chSiddrablyvtho5shap0[of'tho]‘_‘ S
dispersion curve,is wrong,‘StillVother,roaction~velocitiegfcou1§;bo
moro exactly dotormiﬁod. fIn-practioo‘this;pointfshould,be?mbre3 P
accurately‘chopkod,storeovcr'thero are correctionsfbwingvto-deviationST
from the perfect gas law and sirilar effocts.  If these are to.bo -
exactly-oonSidéred;“chdﬁtibnallyﬁihvolvod;@xpresgions-willvresultsf""
The correction for differences from jdoal gases has already:besn used -

in sound dispersion moasurements. Itjshouldfﬁbwevorfbelborne_incmind' :
.that'if;wo[want,to.invoStigatc'thefdissociation:disporsion,,this

-;cgrroction‘is;insufficient inﬁthdfformqthen-uSGd. jThislmainlyﬂbecadse ,

wo-can no 1ongor‘applyvtho'équilibriafin partial pressurés,rbut wo

. wust use the activities, introducing the activationécoefficient§,_;In

asoundwdisperSion'testsvthis‘point;has SQ'far_beenfwhollyvneglocted, )

aWhichjprosumablygwas:in~pr@pr'as there, could be no differonce between .
thefactivatibnchfoicient of»qanxcitOd,moleculo'and{thatﬁof an. o
uncxcited moleculo;’glf_onlthé'othor-hand}itfis a-question.of genecrating -
completaly new;products;kthis;factOr‘will“ccrtainlyfaffect‘rosults.;'g,
Something»appears_clearly from;the;formulaeiObteinod,~whichvprQSumablyV- .

“has 30.far»beenwinSufficiently,Stressed.in;sound{disparsionjtestéf o

. Fundamgntally something on molecular reaction velocity can be loarnt
_from.séﬁndﬂdisporsion‘measuréments.A,Werhagg;ggen'theyappoaranceﬁof C
dotorminants with n ¢ 1l.rows, wherg:g,qu;the,numberJof{thermo-- L

dynamically indopendent[empirical“reaption,velocitiesg ‘The interesting

3



soint from the standpoiit-of reaction kinstic 48 not the overall ...
reagtion;valocitygbup{thagelementarygteact1onfvelocity;EWhichfcgn,beﬂz

"dedudedﬁfrom]thefformer7dnly4withfqeptainfadditioﬁal_hypbtheses;féuch;l

xqé}thefpriﬁ@iple=Ofgmicroscopip;reyersibllity]pf theilike;:‘OpinicﬁS¢*:
méy“vary,pnithq,applicability10f-thiSQPrinciple,)but}thegelementary;j;,
‘reaction Velboity;b’nnotxbejdetermined,w;thoutﬁthese=addition9lyg*ay;f'
JQSsumptions.ﬁ-]‘f&fffﬁ“,_3] fgf“ e T e T 2

 Busemaﬁh;;?fi d6fﬁo£ﬁ§eéjwhj;ﬁ“é ﬁqkiﬁﬁm”Souﬁdfﬁélddity ié~arrivé&fatfff
with c‘Acv_values}“in;WhlchﬁthcyequilibriQm‘adqutmept:ispnegE}gib}e;a<,

bew~WQre}the{cp/cg;valués[detgfmins&?f,K;,H

;Damk5hiér;a’ﬂTﬁé&eﬁ/beaééumed'Eyfﬁéfiégprévioﬁélyfcéiculétéd'fbfﬂfhe7

'preVailinggequilibniqufzThe;valuesjofﬂtha'various*componontS]Of’the,fv
zmixture_werg“calculatedvby;statistical‘spectrqscopic[methoda for the -
Tequired bemporabuwe.. - . b0l
"%, Schmidt, . Tho values we ‘wsod for cp, and’ o, apply to a givan
“equilibrium COmposition‘an@«a;giVen;tempqrature.;vThiS.howerr does-

not_takejiﬁtofaccdunt[thd variatiQniofgthe~QQmpositiOnwand1¢onsoquent‘ 
heat of recaction.due to;the-tgmparaturoﬁris¢;f{ije.;itjisiassumed'that,
only the . temperature -climbs, withoub affecting the equilibriume -
“ZoiSO.,‘,In-thoﬂmoasuremont'dffcpmbustiQn temperatures, the cracking -
..roactiohsfmustfalso;bo‘consideroda”;The cal¢ulation»is;rdlatiya}y’;9 )
simplc as long as it can be assumod that the degree of cracking is

“‘small. - If however it 1is mot, atvhigh:temperatures.tho quostion of

mutual influence must bo.cohsiderod;'chiSuquestionlisiquite’difficult'
jfor;a_simple,casc,.pug.vcogfaéﬁco 4'%0“<and‘it'is.ovénﬂmore difficult .7
-Hwith'an-cngine~gas; ‘tioreovar it{iS‘ve%yjdifficult~to.saytanything;on~ :
. the composition of the gas;mixture'in_yhe‘statevof‘dissociation;at;a‘}'
givqnztomporature_and“prOSsuro.' Ono is cond‘tlpnalidn‘thd.other;i‘,~
and I wanted to ask whobthoer it fs'autbmatically-included in your: ...
- atatement or wheother you qutvto_dxtOnd,thOSQ_equatibns”to_cover'this 2
POgiOMe. i e VAR RS S e SOTIE AR

‘DamkBhler. AtvfirSt,WQwdiQLnot anl¢with«engine:combustion,nbut with
rather;circumstantialﬁcalculatianywe ébmputedjthe?gasmgmeQSitionfoﬂ
 dissociating COg gas at‘yaribus-quperaturesiand»prGSSUpés and- astimatod
~ thoe. probablo shape of sound dispersion curvcsih.Hdrejaré‘theﬂnumorical‘_-
‘values for thab gas .compositiont. at 2,6000 K-and 1 atm total pressure
‘the COs partial pressuro.is-still-0.75,w0.16.for co, 0,08 for Oz and
0,007 atm for O-atoms;,:Cert?invassumptions based on spceific cases
~“have thercfore been necessarys. We haveo considered- loss tho quostion
~ of the engino oxhaust gases-than other questions; -at first we . -
caleulatod the “integral.iscntrope when a combustion gas is expanded
from 40 to 1 atm, Theso processes occur for instance in making
~detonation measufbménts_in-piPGS;wjinifrontvof;tho{dotonation-head
there are;pressures_Of_say'40‘atm.;fthon'followsran isentropic raro-
faction’fanﬂfdllowed;inmturn;by‘thefdetonation’Wave;'vthus an
. cxpahsion'is‘obtaincd_down:tofperhaps'cnc;atm. Wo wanted to see -
which isentropic exponent m must be used in the calculatidnj from .
\ﬁhc.boginning_it-waSPClOar that it could not be gp/cvfbut,that_it'f~ .
must bom € ¢ ;cv."The"kinctiCs”ofrthis oxpansion has perhaps another:
interest. -Let us consider roaction“propulsion,‘i.e.-a{rockot‘withrw".
-combustion chambor apd jebts; -tho thrust is ultimately,obtained from
the combustion enargys The question is nows. which proportioniof the

. combustiion energy can be utilized as thrust. In this casc it is

. ~doeisive whether durlng‘thoiexhagst.procoss,'whiéh-lasts.p comparative-
= 1y"short_time’-le‘s.EQUlO’, secs, the dissociation reactions reverse .
=op-nots  in -the combustion chamboer iwitially we have in any casg a.
‘- high tomperature and.thus‘dissociation.‘;The;latter_implies that. part -
~of the heat, i;e.,of%theLCOmbustionmgggrgy,*is.used'to;splitfmoleculQa;

-~

. Thilg doos not;conccrn_thoutochnician,‘Who wgntSijre'thrust.:lThof-—m
;MQucsttnn i3.now’ththor'these dissocigbion reactions reverse again

iie A—‘..



ffﬁhcygdp:So;rapidly;fthefthr& t

during the oxhaust, I 1y, the 36 obtained 1
-moro than if thoy don't, Ve can conclude that the study of the
;;inoticbfofgthgseﬁhigh*tcmperatgye]reaétiqﬁsﬁhasfalqb}a‘ﬁertain:uJa
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