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Locai scnsitivily funcrions n1/et, of many chemjcal kinelic nodch exhibir ihrsc lypes ot
sinlit^tity (j) tacat srnikoitr rat;o Lr =lay,lap*)llay, /ap_)is cqur ro. any paramerer t;

lii) s.:atins rctdlbn: rario /. is equal b (,ry,ld,)l\,ty,ld); iij) stabdt sinitdrit!: ntio
(Ay,lap,J/Gy,lap,) is consrant in a nnse ofthc indepeid€nr varrabte z. Simitarities can be
detecred by calculating the ratios above or, in a more eflicjent wdy, vja the investigalion of
the cotrclalions based on the scalar prodrcr of the conrcsponding scnsitiviry ledoB. Local
similarity may be a consequence of rhe exisrence of low-dimensionat stow manjfolds in
chemical kineric systens Scaling relation may be present, if the dynamics of the system is
controlled bv a one-dimensional slow manifold clobal sjmilariry emergcs if ]ocal sinritarity
N prcsent and lhc sensnivlty diferential equations are pscudo_homogeneous. clobat
sinilariiy nleans thal the effect ofrhe simulraneous change ofsevcral paraneteG can be fully
compensarcn lor all turiehles. ih a '|ide rcage oJ the indepehdekt raridbte by .hanging a
single paramctcr. The similarny relarions arc very inlportant fiom a pGctical point of vi€w in
the fields ofthc 'lalidatio. of complex rqction nechanjsms and pa.amctcr esrimarion ot
chemical kinetic systcms. clobal similariry of modets can be revcrted by th€ principal
componenr analysis of tbe sensnivity malrices. Ttrc starements arc itlusfared by nrmcrical
eramples relatcd ro the homogeneous explosion and adiabaric ldminar flames of
stoichiometric m€thane-air mixtures

Sensitivity analysis is a widely used tool for rhe study ofchemical kinelic and combusrion
nodcls Ill Most of the combustion simutation prograins calculate local sensit'vity
coefilcients r"=1aly'apr1, which show thc change ofnodei resuli I ifparametertr has been
slighlly changed ln case ofa general marhematical modct, no retation is expecred among thc
rcws andor the columns of thc sensiriviiy .matrix S = lsrt). Howeler, ii seveEt cberrical
kinelic systemstbc following relatiors have heen obsened [2]. [Jl:

(i) bcal sithildritr: Yalue

depends on tbe independeDt variable , (time or disiance) and the model resutts ), and yl
se lecrcd.  bur  r !  independcnro '  na,arnelcrp,  penDrheJ

r,,(,)= 14!:)
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6 fidep.ndent of: (wrrhin an rnienat) .nd rlrc nodet ourpur studieLl
clobrl simih.iry ofsensirj!ily iuncrions rvN firsi deiecred by nc!fcn ./ dl [.11. wtro ]r&l

created ! compurcr codc for tte catcutatioi of to.al scDsjrt!itics ot.starionrn r*o-Doini
bomdary valuc problems and tesled ir on a svmbolic model "r rp i""t*, it""*.'l,"
origmalnanre was sclf-sinlitariry, bur is it was change{t 1:1to grotar stmtta rt1,, r,ecarse .seii:
sinrjla.ity is a widcly used ndhe tbr a dificrent notion Smooke.r ar [5] used this ptug,cnr

l o : , l l :  
c r :  r i l ' d .  , D . , , c | '  n . . e J r . ,  ,  r  " "  ,  . , ,  ,  .g r o o a r * m  d r r \  ' J r l e l ( . ,  .  \  \ l  1 t , , . , , , / , - , , . t  r . ,  I  j . o J . r , ,

. " l c u ' r i o 1 o . . c n i , i  i r c . o t  . d - b . . , i . . t . . 1 r i . _ i o u n _ r . r , ,  c r t  t .  .  , , , r  , - , . ,  .
rc \  rcoo jeJ ro.  nnt \  g t  .hr t  , i t ,  I  ,  ro  \ . .  .  .

r 1 e . . i t  r r / r c t r ' { h . . , r . u  \ , t r ,  . . p  c . , f e . r r .  . . r  t "  . .  . 1
- s 3 c J p  I  e  r m a , , 1 r n c  . , l  I

trr adiabatic conbustion sysicnu
Rrb,tz and Snrooke []l chimed rhar thc onjet of scaliDe ,elrtions Id gtob!t lm Jnt

ot'ld bc stlaircd bJ a$unine rhar thcre is a single ttonhxon \uitLle in rhc slsr.nl
According ro thcn definirion, ! yrriable is call€d don,inant, ifch.ngtig rhc utuc of1l c;ang.s
thc lalues of all other variables. b!( penurbdli.r 01. rhe ldtue of a .of donrina.t ,ari,;tc
changes lhe y.lLres ot ort,er nonionrind.i \.rilhtes o\t signilicrnn! thorgtj rtrc
r ' u - b o r i -  o  r ' .  \ ' t u p o  r ( d o r r , r ' .  r , , ,  r , , .  , , c d . . . r ,  , ' ' " r , , r .  r r , . -
r a r . r n d , r \ d  b l . : n J d r ' o r  . .  b  . r n ,  n . . t .  \  . c  . /  . - l  , . . r : , c o
by companns sensitiviry fulcrions of models ofraiab i. ",proiion, "na iu"tn", nun,"i nr
hydfogen air mixturcs. They colcludcd rhar the sensitilny iirnclioDs of llanrcs lje mu.h
more smlle than that of bomogeneous exptosions Vajda and Rahic [S] studied thcrnrl
explosrons modelled by a sinele stcp, ,th,order, exothennic rcacrion Their nrodet had r*o
variables: tcmperature and fuet conccntrarion. clob.t sinit-ny "u, oU."^"A t. pu.uin.,.i
r r '  s h e r c  r l e  n , o d c l _  . - T u t . r e J  I n c m d t  n r n a $ " \ .  t r .  , . r , n , . t  , ) , , . . . , . "  r , ; _ ; ; ; " ,p{dL,h" ,  rm cd, . r '  a  cr i l i  n  . , r  rdtus or  ,$Fr  rdr . "bt<. .  " . . . . I  rnd-  e.  r - r . .  e  c i -ne. .
l n c c e  L d l u c c  h e s y \ r e m o f . e n n r l \ l r ) d : j t c r c l r i d t c q r f i ^ 1 - t . . d t . c t t . . - , d o h . , a ^ g . + : . . ,
aiier_$he ime (and/or djsrance) ftis indirect erect on system variables i, ;""; ,";;;. i 8 n f c d n r  r h r n  r h c  d r e c  c f t e f l o r  D d u r d s n e , , J b f r . .  \ r t d d d n . l  p " t I l r 8 l r " r c d ,  d
rhe Jn er  o l  Btobat  s 'n 'Lr i rv  ror  e\pto!ons .outJ bc e\ptarncd i r  . r .  roJc i  i " .  r "o
propcrries: tcmperarure is ftc singlc dominant variable and lhe sensniviry cquarioDs are
pseldo homogencous jn a lirre wirrdow

In a snes of recent papeF I2l, t9l, t101, we harc reinvesrigated the similariry of
sensjtnjties ofrarious models ofhydrogen air conbuslion. The rheorcticat statcments oior
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[evi.u! lalers ere sumn]ariz.d I'ere and 1]'. ilN.slijtalro.s ar..rlended ro Nnothc. s]stenr.
rhe  combNi . i  o f in .Lh !n .  rn  f r i r rues

The o . ig in  o i  lo . { l  !nd  g lobr l  s im i l . r i \
( hrn!.\ (if n,nc.nlrrlior\ inll t.f,P.ral!r. in ! c.nnain U.surc sprriallJ-r honrogcncous

rc rd ion  sysrcn  c in  bc  dcscr ibcd  D!  rhc  tu l lo \Nrng nn t ja l  \a luc  f rob lcm

d  \ r  d '  -  f .  ( r . s , p )

r0)- r
qhcrr  i rs  tcmlcniur . .  r  6  r im. .  \ r  is  rh.  ( I  l )vccto io lnressi r lc l iors.p isrhet l \ec lorof
paiamct . rs  ! id  f  a Id r ' " . rLr  lh .  iDi t i r l  ra lLrcs o1 t .L . t . r r lL t r .  r rd mess f rac l ions.
r .sp.ct i lc l ! .  Lct  !  d .Dcl .  rhc \ .cror  . l  \ . ia l lcs.  i lnr  's  \ '  (w.  O md !ccord in! l r  f=(1, , ,n
Pr l rncL. \ . . r ( t r t r i i r lL t r1.sr l i .Ar l , .n i ! i r . . i f ic i :nsr f readio l rs . thehcarol iorDrat ionoj
r ! .c i .s .  f / r  l . . iL  s js i r i r i l .  N. f lc lcr l  \ , r  -  a) : ' . t ] ,s i r . \  l i r fom r ion on the ef i icr  of the
rmrll .hrr i!. .i fu rm.kr tr fr rn.d.l outtut I lhe \orsnr\l cocfii.icDts oonjlrnrtc lhc
f i41 o id. r  Ldi l  sdrs i r i f l l r  mrrr i r  S. .1af , ,a , , r l  fh is  renr ; rn i l )  n ,ar i \ .an bc cr l .u latd bt
!n\  i r lg  thc n, l lownrs i r i r ia l  ! !  !e  t ,oblem

s  , t s , ] i s(0) = 0 (\)

w h e r . l - ; l i a Y  ; \ t h e  r r r o b i  r n { l  l r = ; t , i i p  I l i n r t r i x r ' " e r . a r e r o m a n i x , c l u I i o n ( 5 )

wourd be hoiDg.rns r i  i 'n .s ln.ms, l r ; I<< J s l l .  anr  rhor  equdion (5)  is  c l rcd r \c t r i lo-
hon(A.i!or\ [8] ll.]rrion .t rlrc xv. riimrs o. the riglrl hina side of equetion (5) has .
plrysi$l nr.arirrs, \ahich ir $pkircd hcrc usnrg drc rcmr of a chcmicll knrcnc nrodcl
l.rturb.tion ol xn ,l incror of a r.aclion changcs Ih. troducljon ra1.s ol rhc specics lhat ar.
lJafllcifitirg ii rhi\ r.rcrnri. ud rl,cr.hrc rtr. c.n..nr.ariois .f lhrsr sp.ci.! sill bc
chrfg.d. $hi.h cdn be !rll.d tlr. dir.ct .ftid ofprdlcrcr pcrntrbdtior. Aftcr nnnc limc, thc
nodifi.d con.cnr ons chlng..ho rhc rarcs of olhcL rc.crions and ilM moditl .il oth*
.alrtrllred .onc.,rrari.n r nLu.\ (nnltr..r ,rfl.$l SlNtlr ane. t1e fatun,ero |enu.barion onlr
rhc d i ,ed. f fe . l  l "  \ is r i f i .an l ( l l f  >- ' , .1s)  I l l ing. lx fscd longcr  l i  r ,  r l re  d i ,ed d ld lhe

nriirrcci .ltc.ts clD bc ofconrtdrhl. nrast'trdc fcttMron (5) is Dhonrogeneoui) or thc d,,cct
d lccr  b.coN.s Dcgl ig ib lc .onfr .d ro rh.  indtr .$. f tc . r  rDd.qu. t jon (5)  bcconr.s  fscudo

h many chcnncal kNi'c sinulalrons. ihc cdi.ularcd scnsnr'1y luDcrioDS show lrne or
all of lhe sinilariry relations above Usnrg eqrations (1) Lo (l), $. sinrilarity of scnsiriril)
coefijclent funcrions can be denonsrrared Uo$ever, rhe similarily relations can bc
inrcstieaicd also throush rhe scnsin\iq'vcclos Lei sl = aI/apdenore the lector ofthe ith

row of the sensitivity matrix, Rhcre rurerscilr 
'l 

denoles transfose of a lecror Thc local
simrlariryof sensitivity vecto!s iDfliesreldrion

' l(,)= r,(') ' l( ') (6)

Equation (6) mcaN thar all orhcr ro*s ofthe sensitivirY maxix can be obtaired from any non-
zcro ro\. Conscqucndt, thc rank ofrhc scnsilllity mdtrix s one. 1f rank / ofthe scnsiti\itr
maftir is greater than I bur less rhan I (asuming lhal ,\k,{4, il night mon ihal thcre are
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sinilariry rclations ahong some ofrhe ross offte scnsiiivity nrarix, while thc othcnoss are
indepe.dcnl iioD rhe sintild oncs.

lfscaling relarion is also present, rhcD scaling lactor ].! is equal lo rhc ratios offloductbn
rares (.l cquation (2)):

9r tt. ro=# ' t t )
; if)

Glob.l snnilarity can bc characterized by rhe follow'ng vedo.equarlon

310' ) .  s ( , . / ' )  510) ,

(?)

i fg lobal  snnih i ty  is  va l id  in  i I tcrval  ( / , . r : )  a id t ,7 'c  0 i . / : ) .
We halc shown [2] that thc simjlarity ofsensitiviry fuDcions is relared to thc cxistence ol

low-dimcnsional slow manifolds in chemical kinetic systcns P.obably Rousscl lnd Fraser

ll ll sere rhe first who .rescribed tbc cvolution of kinelic systcms in connecrio. with slow
mmifolds. They statc,l trat lhe erisrencc of rery different timc scalcs in chemical kirctio
sysicms causes the tr;jc.tory of lhe solrrion ro move on slow manifolds ln a dvnrmical
sysrem of N vanables, the degree of lieedorn of lhe movcmcnl is originally Ni<,V, atler
deducing ihe exacl and the approximatcly lalid consenalion relalions. Eramplcs for the
to.mer arc the elenent cotscNadons in closed syslcnN. The traiedory originallvInores on an
Nr dimcnsional manifold, bul as time adranccs usually the dyna ical dimension of rhc
movebent dccrclses and afier somc ljme the tajeclory nioves close to a two dinrcnsional
surface lcurved Dlatc). then close lo a onc dinensional cuilc, and finallv arivcs io nre zero-
dimensiolal equilibiium Doint if ir exists Maas and Pope [12] claborated alSorithms and
computcr codes for the approximate numerical calculdion of slow nunifolds Thcv aho
studied thc cxistcnce of manifolds nr several combuslion nlodeh rnd Scncrdt€d reduced
rnodeh haling few variables only. ln lhe ftrncrion.l dcscription ofslotr manitblds. there arc
no distinguhhed jndependent lariablesr rhe manifolds can be locally patumeterised bv arv
non-conslani variables.

Trc scalins rctdtian can be explaincd [2] on rhe basis of t*o assumprions: (i) the
dynamical behaviour offte syste is contollcd by a one'dimeDsional slow nanifold In the

sDace of thc lariablesi (ii) an infinitesimal change of a Paramerer changcs the v€locnv of rhc
movelnent on thc Danitold. butnegligibly dislocates the manjibld.

Lct lhe one-dimensional manifo!d be delincdbvvector function H

YG,p) = H() i ( : ,p)) ,

whcrc funorion H providcs the values of all va.iables rl as a tunction of lhc lrbitrarllv
selectcd paramererisihg variable fi Lelterz dcDoles rhe single jndependent variablc (tinle or

d i {sn-e)  A$ume ,har  rhe krncr(  iy i ren o l  d i f iercn.r . l  equdr io lc  r rc  dLronomnu\ '  Lhcrc lor(
H does not dcpcnd direcrly on 2 Also, it can be a$umed that a smallchange oiparanrcicrs
negligibly dislocatcs the manifold, thercibre tunction H does lot depend direotlv on p

Differcntiadng equation (9) with restecttoz grves:
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_ l l , . . p )  r H  l )  i j . p l
e L'lt a.

\hi1e difie..ntirrnrg equitior (9) with rcspecr ro any ruramcrcrfr yiclds

i i ' ( : .p)  Ar( : ,p)
?P ; f  ; r

(ombjra l ron of thcsc rwo.qr ! t i (nrs g ivcs a scr l ing rc ta l ron:

(  l 0 )

( r  1 l

'lhis 
rquarion is ldlid lbr borh remporal and lD srxrionary systcms and can be e$ily

convcrtcd io cquxrion (?), shrch docs noi conrain lariable IL. Tbis aho $rpporrs lhe chim
that iD cquation (9) selection of \ariable yr is nol uniquc Thc rcasoning above can be
cxlcnd.d ro multi-diDcnsional manifolds. I rhis casc, cxistcncc ofthe manifold cduses lircar
detendency oflhc rows ofrhe lensiriritv m.lljx, bur rhe scaling relarion is noi \alid.

Vajda a.d Rabltz l8l slegcsrcd that a n.cesrry condilion ol global sinilariry is the
pseudo-hohogeneitv of tlc scnsniriry differentill cqlatrons a.d demonsrrated il on rhc
exdmrle of a siDglc rcactioni(cp inodcl of thcnDal cxplosion having xvo varilblcs. Thcir
derivrtion $as crtended and de\elopcd ful1hs in adicle [2]. Ihe conclusion ofthc reasoning
rhcre was rhal rhe pseudo-hoinoecncous propcny ofrhe sehsniviry diifcrcnlral cquarions and
ihc prcsence oflocal sinrilaIt) toBdh* inltny global sinilarjly.

lnrettigaiiotr of the correlrtidr olsersitirit) \c(tors
Accord'n-q to cqurrion (6), lo.al simil!rit! means that a scnsiririrl lector can bc obt.incd

Lry multipllnre.ny orher ro.'zc,o rensillrrt) lcctor by I scalar ln orher words, ir thc ̂ ',
dnncnsional spdce of va,iablrs two locally similar sensirivity ledors poinl lo thc same
dircction Thc l.!eloilocalsinrilarit! can bc dclned [9]by the difference in thc dirccrion of
lhe lwo veciors, which can bc oblan'ed by rhe calcularion of thc scalar producr of ihe

a r  ( : r  n l  r : r ; l  , ' f  J  
I

. - = _ . ^
aP,  cp t  . :  \ c :  )

(  l 2 )

i l . l =coso , , (  1 3 )

Here 3l lnd ;l arc tbc notualized (unir leDsth) scnsiriliry lccion and 0,, is rheir ansl€

Local situila y can bc charactcrized by .r, =coso,, which is bct*ccn I and +l This lrlue
represcnts a krnd of corclarion measure, which is in accordancc with ihe orher corelation
ftrnctions used ir mathcmatic.l statistics and the geomerric inlcrp.ctalion ofrhe corelarion of
lector clcmcnts A detailed conparison ofthc corclation funcrions and d discussion on lhcir
nre.nh8 h Bircn in refe.ence [9]. lf., is near to +1, it mcans (har lhe senliriviiy vedo6 a.c
similar and therc is positivc coftclation bcrween rhe elemenls, thal js inc.casirrg ltvo
paraneters scparately changc thc c.lculared ralues ofall variablcs to tbc sanrc direcrion. Ifc,,

853



is near ro I, rhen the sensiri!ily vcclors arc sinllar, tbere is negarive corcl.(ioD b.rwc.n rhe
clcmcnts. and lrcrcasing one pararnerer has simila, effecr ro decreasing rhe olher fa.onet.r lf
.i,r is closc ro zcro. lhcn thc scnsilirity vecloB arc not corclated .nd arc nol rmrlar in drc
ne\r se(ion, corelation iuncrbn.,,, h ahrals used in such a wiy lhal rhe corch'ion of
scvcral scnsnivity r.ecto6 will bc cornpared to ! sclected reference $nsirivltl \edor

Another tot fo. rhe inveltiSarion of lhe corclation of scnsilility lccros [9] is rhc
appLcarion ofcobweb plots. Ihe elements olrhe exlniied vec(x a.e plon.d along v$li.al
secrions l! a {!y thal rhc grcarcst ncgaiivc clcmenr is Nt thc botton, the Eearcsr fositrvc
elenent is ar rhc lop. the zero is in rhc middlc, and all olhcr !.clofclcDrcnts arc 1i'rcarl,v scalcd
in bctrveen these points.'llie section! belonging lo the direrem yecros ar. adanged nc\i Io
each orher and thc corcspondjng vcdor clcmenc ofthe nc'ghbonng lectors are conneclcd.
ic r,.i is connected roJ,.r, r,r is connecied rojl., er. Iflhc lccton dc posilivcly corfchrcd.
thc lines dre horizontali if the) are negaLilely corela(ed, the h'es form an asrerisk like
patrem, and no regular pattem can be observed ifthere is no coftelalion b.tw.en rh. Lrlo

Similarity ofthc sctrsitivity !cctors ofmethantsair combusiion modds
ln lhe simulations presenled here. rhe Leeds Mcthane Oxidanon NlcchanLsm !ll, [l11

was uscd, which contains 37 specics and 350 (ireversible) reactions.'lhe comb$tim.f
sroichromclic mixturcs was invcstigatcd. concentralion'rime and s€nsitivily time curles of
adiabdtic exrlosion were calculated by progran SENKIN U5l Thc iniiial conditions wcr.
p = I at . ir = 1000 K Pleirixed laminar flames rvere sinulaled by program PREMIX 116l
Thc llccly propagding laminar premixed flames had cold boundary condltions p = I ir{in,
Ir=298.1J K For the stationar] simulation of freely propa8aring flames, the coordrnatc
system mores siih the flame ftonr and n is fired ro a point of a giyen rempcralurc of ihc
flanrc In our Qlcuhfiors, the rcfcrerce rempeuture lvas ahlays:r(i0 K In the case ofbur.eF
snbrlizcd flanrcs. lhc staniDg point ol rhe coordinate systeh is the bumeF{rface and rh.
shape of rlre flane is detemined by thc mass flo* ralc of thc tucl-air mixlurc If fie nrlss
flos rate coresronds to the lelociiy ofthe fteely propaealing flamc, lhc flamc bccoDres
adiabrtic and the ternperature and concenbatbn prol'lles become idenlical ro drer ofthc liccl)

In all figures lhc results arc plottcd as a functjon of tenrperature iNtead of tine
(extlGioit o, dislance (1D slalionary flamet. This is an equivalcnt rcprcsenration ofddta,
bccausc tcmpcraturc continuously ircreases wjth time and distance in adiabaric horno8cDcous
cxplosjons and lD srationarf flames, respeclively. Also. presentalion ofthe rcsulls as a
function oftemrerature is more meaningtul for the rcscarchcB ofthe combustioD communlty.
Thc combustion models conbin large nunbei of paramerers, likc Arrhcn'us panmetcrs,
thcmrodynamic data e/.. For simplicity, in th€ subsequent calculatlons only the sensirivilics of
the calculared conccntrarions and tcmpcrature witlr respect lo the preexponenlial factors ! of
the reactlons will be investigaled

Figure I shows the sensitivily temperarurc tunctions ofthe calculated CO: rnass &acrions
in thc casc of adiabatic cxplosions. for plotting pu.poses, the senhomalized t}t4 /fIn..1,
sensirivity coefficient-iemperature functions wcrc dr!M. The sensillvity crves are
surpdsnrgl) wcll ordered The nert slep is to check rhe existence of local snnjlaily and
scainrg rciarions by calculating lhe appropnale ratios ofsensnivily functions and productjon
rates. Seleral paramelers of ihe model arc not eflecliv€, fte corespondjng sensirivily
functions are near zero, and their lalue is calculared with largc rclativ€ lumerical enor. Fo.
tb's rcason, in Figure 2 the ratios olthe sensidvjty funcrions ofonly 90 effcctivc paramete6
are ploiled Tbis figuie shows that all the ralios of the sensitivirl functlons of Ho: and oH
agree sell above 1300 K The dashed line in ligurc 2 shows th€ ratio ofthe riioduciion rares
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oi l rO: ind CrH lrdoesrorcoin. i r tes. i thrherat ioofsensit tv ir ics.r trcrcfor"s. ! |nr:1. ,r . , i ,
. .  

) ^ , 1 , .  
, 1 , , ,  , c . ,  . ; n  - . - d b r J , . . \ f . .  ̂ r . . h . r r o . r . , .

^ " - ^ , i . 1  - . , i  
, ,  .  , . i , : . i . )  . . , o , .  ! J -  o c  . . .  . . L . r e J  r , r , . . .  . .
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Figurel .Seminomal [edCOrmassi iac l ionsensi r i ! i , r , ,€mp.. ! rur . . :1n. ,n, , r r . l
adiabalic explosion ofa stoichionerrc mcurne atr nrrhtrc
Each curv€ beloDgs to a djffcrenr preexponenrar rlcror /
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Figure2The$l id l iDesshowtherr t ioofscnsi r ruty i i rncr lonsofHO:dndOII for ,0

reacrions l hc dashed linc indicalcs lhc ralro ofdre cor.stondins I)loduction ntes

I / K

l ' igurc I  Conclat ion ofa l lscnsi r iv i ty  v .cro$ wi lh  f i .  scnsi r iv l ly  r .c ld o lCl ) r  r \  a  turcr ior
oftcmpcralurc for a (oichiomcric m.rhane air elplosion The figure shorvs tht e\istrce of

good lftrl sifrilairy ofsensitivirr veciors aborc 1300 K.
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Figure 4 Considering the sensilility of lhe calcdal.d COr concenlmrioD. the !!{io oflhc

sensilirity iunciions ofrhc prcexponenlial factors ofeach rcadron cnd thxl of rQc.on a0
(O:+CHTJCIHTO+OH) we.e calcuhtcd The horizonlal liDcs sho$ lhat gl.brl .irrll.r 'l rs

presem ̂lrong the sen\iri!ity !cdors ofmcrhanc an sroichionrcnrc e\p1$nr.s

Figurc 5. Rltio ofrhc noms ofrhe inhomog€neous fj lnd the honlogcnr.tr\ Js, rcn.\ li'r

each paramcteri ofrhe scnsrtiviry diff.rcniial equalioD in the case of.dr.batir horlogdrn)r'

cxpbsion of mclhane air mixtures 
'I he n.ar zero ralios show that rhe sors r i\ ir) OD! is

pseudo-homogcne.us abovc ! dnesltold rc'nPe' arrLrc

a
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