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Evyapiorodpe tov vrgibuvo katyrre yo ty
rrupexn pog k. Koora Moupidn e oy aopoxm
YV@OEDV KOl YA TTY CUVEPYOOIO TOU KOTG TV
SripKela quTig TG RTVAKG EpYaTias.
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1.1. ANTIKEIMENO KAI XAPAKTHPIETIKA TOY
INPOTPAMMATOX TEACH-T

Yo kepdAoto 1 éog 6 6idovrar Ta KOpo YopoKTNPIGTIKE
™G yevucfig pebddov mpopreymg yia v petagpopd oppng, patog
Ko OgpudTnTog, TOU Elval EVOOUATOUEVE GTOV VITOAOYIGTIKO
kddikae TEACH - T. To vmoloyioTiké mpoypappe eivol
ypappévo yiwo povipn owidotatn (dvvotdtto eméKTOONG GE
TplodidoTatn), TopPddn (M otpwtn), emimedn (R
aEOVOCURMETPIKY]), COULUTIEGTT pOM HE  avokvKAogopio.
Yrdpyet dvvatdTnTo ETEKTAONG YId EQUPUOYY] OF UN-HOVILES
tpwodibotoateg poés. H mapexouevn Alota mpoypapuatog gival
YPOUUEVT] YL POT] GE COANVA UE andTOUN eKTOVEOOT (YEOUETPia
STEP).

O VTOAOYIOTIKOG KDOIKAG EMAVEL TIG OYETIKES EEIGMCELS
dwmpnong opung, ualag, evépyelag, x.0.K, pe pia péBodo
renepacuévev dtagopav (hybrid).Ov ypnoiwonoodueveg kipieg
VOpodVVAIKEG petafAnTtég elvan ol ToydTNnTeg Ka 1 wigon. T
NV AVoN TV nediov TaydnToc Kot Tieong xprolonoleital pio
g0ty dwwdwaoia 1 SIMPLE pébodog ( Patankar and Spalding,
1972) ko n kéBe e&lcwon emAvetan pe pic LBL dwdikascio
gnilvonc ypnowponotwvrag tov TDMA aiyopiBpo.

1.2. EPAPMOI'EEX ME®@OAOY

ITeprrtidoeig epopproyns ™e nebodov:
0210 1edi0 mOpAYOYNE 16Y00G vl 6TOVG aEPLOTTPOPLAOLS, OTIg
TOALVOPOLIKEG UNYOVES, GTOVE KAVOTIPEG KOl GTOVG TUPTVIKOVG
avVTIOPACTHPES. ’
oXTic yMWKEG EYKOTOOTACES GTOVG EvaAldxtes Bepudmroag |,
VYIKap{vouc.




ore uekétec mepiBdAloviog  mpOPAeyme pimov, Sabeong
Bepuikdv, MUIKOY Kol padievepydv  amofMitov oty
atpéceaipa, ot ToTdmae, KA.

oXto0 medio 10V Swomuorog  oTov  UROAOYIOHO NG
OMGHEAKOVLONG KO TNG GAVTOOTC.

oty wiin-0épuavon aepopo ktipiov, omnv Pertioon tov
cuvinkov dwafimong xat oty euoworoyia, oty tpdBreyn g
POTC TOL CEP Kol AiLOTOS O10 TV VEQPOV KO TOV ApTNpLdV.

1.3. MAOHMATIKH AOMH TON YHOAOTI'TXTIKON
KOAIKON

H bopn ™¢ pabnuotikig detdnmons TV VEOAOYIGTIKOV
KooKV akoiovBel To mapakdto didypapiie pong.

Noépor Sramipnong Néupor peragpopdc Népor nnyav
1 - 1 - ]

N |
Magopikée ediomoeg :
]

I

EZiokoeic nengpaopévav
Sagopdv

Avdon aAyépBuov-

' [Npdypappa unoAoyioth |-
i

Avon twv efiodoswv

|
MpoBAéyerc




Onwg ¢aivetar oto Oudypappe ponc Ol  DTOAOYIGTIKOL
Kodkeg €xovv tm Pdom tovg oTOLE VOHOLG TNG QVGTC, 1T
Swatnpnong (opunNg, HACag Kau eVEPYEING) TNG METOPOPES Kot
v Tydv. O1 vépor g eiong petacynuatifovrar evbéwe os
HOPOT TEREPATUEVDV SLOPOPAOV KAVOVTUS XPNOT TNG AvAALGTg
m™mg neBdoov tov dykov-eréyyxov. Teivovrag tov apibuod twv
KOuPwv 1oL WAEYHOTOC OTO GmWEWPO, T TWPOGEYYION TOV
oxNUOTILONEVOY €EI0DCEMV TETEPACUEVOV D1aQOpDOY UTopEl va,
QAVTIKOTOCTRGEL VTV TOV S10QOpIKOV E1I0QCEDV.

INa va katootel duvary n npoPreyn péow H/Y ko va
gmAvBobv o1 eflodoeig merepacuévav  dloupopdv  glval
amapaitntog &vag akydplOuog eniAvoTg oL Vo EVOOUOTOVETOL
KATAAANAQ GTO TPOYPAUUY TOV DRTOAOYIOTY], VO EKUETAAAEVETOL
TNV_TEOTNTA TOV KoL VA amodideL TNV QUOTIKT TPAYLATIKOTNTA.

1.4. EZEIZQYEIY AIATHPHEHY - MEPIKEX
AJIAPOPIKEY EZEIZQYELY

Mo va deyBel mog propodv va cuvdvastovy o1 vouot g
QUoNg og pa dtapopikn e€iocwon AapuBdvetor yio mapaderyna n
peTa@opd g opung. Louewva pe o 6g0TEPO vOpo Tov Newton,
7o TV Katdotaon g uovipng pong (ji) otnv diedbuvon i
TPENEL va gival ico pe v kabapn ddvaun oty avt dievfuvon
(Sp)- H pobnuotkr ékepoot eivor: jiw - jie + Jis - Jin = -Si

H pofnpoatcn éxppoacn meprropfaver poég j, mov
TOPLOTEVOLY TNV UETOQOPA TNG OpUNS Kl P LETAPOPE KoL [E
ddyvon (enevépyeir 1EDS0vG). Exyovv oav aitia toug vopovg
* puetapopdg (vopog 1Ed@dovg Tov Newton). Baoet tov vopov
UETAQOPEG, GE £V VEVTOVIKO TUPPDSEC PEVOTH, 1] GLVOALKT|
pom givat:



Jx= pUU-pt(%H emnpoobetol dpor (2.11)

Ztmv oxéon (2.11) vrépyovv eniong emmnpodcBeror Opot (1
TNYEG) TOL GUVELGPEPOVY CTNV HETAUPOPE TNG OPUTNC, TLOV
TAPAYOVTOL aTd TOVG «VOUOVS TNG ANYNGY KUl TEPLYPAPOVY THY
CLVELCQOPR TOV OPEIAETOL GTIV TECT], OTIS AVOGTIKEG QVVALELG
kth. Nopog nnydv:

Sx=-Z+8x (212)

AviwcaficToOviag 6Ny Hobnuatiky EKepact Tov de0TEPOL
vopov Tov Newton Tovg VOUOUS HETOPOPES KAl TNYDV,
Aoppavovpue tnv dpopikt e&icmon yia TV OpUn 6TNV X-
drevBuvon:

g L4 AL A O A
Z(PU) + Z(GUV) - 250 - 25 =- T48c (213)

O1 d10popIKEC eELGMTELS Yo TNV OPLT] OTIC HAAEG
devbovoeig, dmwe Kot Yo GALES S1aTNPOVUEVEG 1O10TNTEG,
Aappavovial Katd dpoto tpono.

H opopord tov eEilomoemy PETOPOPAS GTIV dATAPNOT] TOV
dlaeopav wWlomTeVv (ekTd¢ Tne nalag), eival 611 pmopody va
EKQPPUCTOVV UE EVOV YEVIKO TUTO, OV Yia d1dtdoTaTa
wpofAiquata otadepng Katdotaong (Loéviung pong), yia
KOAWVOPIKEG GUVTETUYUEVEG ElvaL:

“[ Z(orve )+ 2 (prVO)- 2 T L )épc% ) ]-So=0

X
(2.1.4)

- To®=U, V, k, &, T, mj, xtA, t0 I'=p, T, T, I';, kA T Sy
TOPIGTAVEL TIG TTNYEC OE GYECT) LE TNV LETOPOPA TNG METAPANTAG
®. H s&icwon mg ovvéyeiag, N aAloldg datrpnong g patoc,
éxel e1dkn €xppaot kat Ba su{nmOel otV cuvéysla, PETR TNV
ropaywyn sng e€lcmong g dopboTikig tieons. I'a r=1 kat
Or=0y mmycivovus ce dididotat eningdn pon.



1.5. ESIXQYEIY IIEJEPAXMENOQN AIA®OPON

Mo v tapaymyn 1oV eEI0O0EQV TETEPACUEVDV
dopopdv and Tig dropopikég ool Tpénet vo. avoartuyBei o
KatdAAnAo TAéypa Kot 0€cElg amobnkevons TV HETARANTOV.
To ypnowonoioduevo TAéype oto eninedo r-x, gival Kuvovikd
opBoydvio, e Tuyaieg onootdoelg TV KOpPov kal delyvetal pe

TIG CUVEXELG YPOUUES:
[ N\ KuyeAida
‘B \§ Baducwrav

NN - kuyeAida
W 2 3 E Up—r U-raxttnrag
|
u kuyeA{Sa
= Vilie V-taxorniag

Tomkd copniéypata U, V ko fabuotov koyedidov (R
dykwv eAEyyov) deiyvovton e TIG dtakeKoUpUEVES Ypappés. Kabe
Koyerida neprfdAiel To onpeio TomodETNONG TNG GYETIKNS
petafintc. O petaPAntéc amofnkedovVIaL € SLOPOPETIKEG
Oéceig tov mAdypatoc. H micon kot ta fabumtd awobnkedovral
oTOVE KOUBOVG TOL TAEYUATOC, EVD O TAYVTNTES OTA OPLOL TV
KoyeAidny Tov Baduntdv. Avtd 10 cuoTnuU aTobiKevoNg
YVOOTO o0V HETATOMIOMEVO «staggered» mA&yua, €xel To
mAgovéxmmua 6t o1 petaPintéc U, V, P amobnkedoviar £tot
@oT1E 0L Khiogwg wigong mov odnyouv Tig TavTnteg U ko V ival
g0KOAO Vo EKTIUNB0VV Kal EXTAEOV 01 TOYVTNTEG amodnKevOVTAL
exel 6mov yperalovial Yo ToV VTOAOYICUO TG HETAPEPOLEVS
pong. Xtic (.) Oéosic amobnkedovtal ot Baduwtéc petafintés P,
k,e, T,my,ong(» )Oéoegn Urtaydmrakawoug( T )
Béosign V toaydTnTO. :

H npocéyyion e v 1é0080 Tov dykov eréyyov (1
Kuyekidag) eivar Gpota pe v odokATpeTIKY nEB0SO, aALG £xet



neplocoTEPO Quotkn. H tipn kdnowog didtntag @ mov
avaeépetal ato onueio Tov kOuPov avapépetal oTny uéon TN
TOV OYKOL gAEyY0L. O VOpOg Stathpnomg Yio TV HETAPOPA
Kanowag extatikng wiotrag © (nalas, opung, evépyetag, KTA),
unopet va opiotei: (H petaforn tov © oty kuyelida) = (ue tov
KaBapd pulud eioaywnyng tov @ oy KuyeAida pe peta@opd )+
(tov kaBapd pubud ewsaywyng tov @ oy Kuyelida ue
dudyvon)+ (tov pubud mapaywyng tov O péca oIV KuyeAidw).
Kot padnuatnkaog:

a(po )

@V +Qw-Qe+Qs-Qp+ |, S,a7 =0

Toa w, e, s, n, Topiotdvovy Ta Opro TV Koyeridov. Ta Q;
TNV GLVOMKT] pof) AOY® pETaQOPAS Kat Sibyvorc, cav abpoispa
YOp® amd Ta OpLo TV KuyeAdwv, didoviag puowm avtiinym
Kot tovifovtag v datipnon. O 6pog Sp mapiotdver v
TOPUY®YN 6T Hovada Tov éykov otnyv KuyeAida kol ©=U, V,
T, my, k, £ (@=1 yia v péla). A(pD)/At=0, 1o pon) otodepriq
Katdotoong (poévipn pon).

Oeopdvrog yaptv eukoriog povodidotatn LETAPopy da

TV opiov TG KuyeAildag, 1 «exact» pebodog entivong tov
Spalding (1972), ywx to dvtikd dpio g kKuyeAidog divel:



exp(Pm ) ) )
Qw=pwUwEw[ Fupu+(1-F)0p | fw= Py B (Ap1Budg

Uy,oX
Peclet) P, = fﬂ-}g—ﬂ
W

P Dp. I _rw@rp
y W

Aw= I‘PSrns ’ sz 2 >

Emgedveia E
e P W

Q.
W e “; ————e P 61',\5
N i
po——  Oxpy ——e] Tp

To Qw glval o petagepduevo Badpwtd © vrd mv Evvola
™G HECTC TIUNG, TOV AapuPdveTul €GO TOV GUVTEAECTOV
woluyiomng (o omoiog eaptdtar and Tov Tomko apud Peclet).
Edv n mokvétnto p Ko 0 cuvieheotng owdvong I dev eivan
AnOONKEVUEVR GE OLOIOUOPPA TAEY LATA, Y PTGLLOTOLOVVTOL
wooluyiopéves Tinég mpog empPePainon g cuvéxelag g pors.

[Ipog amopuyn TV «akpPdOV VTOAOYICTIKAY EKOETIK®V
oxéoemv, vioBeteiton pio péBodog mov ypnciuonolel Tnv «piece-
wise» (Patankar, 1980) ypoppicn npocéyyion, yia Tov
vIoAoYIoud TG «exact» Qw = P.w oyéong (ne pixpn andAsia
axpifeiog). Zopeova pe avtny v pébodo ypnoporoteizon pio
«central» péBodog dapopdv Y yaunid apbud P.w (Peclet)
Kot pia «upwind» péfodog dapopdv (ACVUTTOUATIKG TNG
upwind oyéong) via peydro opibud P, Ia avtd kot 1 pébodog
ovopdletat pewktn (hybrid) pébodog:

p g"’E. =B{(1@2P; )cbwea(l-zp,_;" Jo, ] w-2<p, <2
W W

Dw Yo PEW2 2



(Dp yia PEwS-Q.

Ta Q. , Qn kot Qs mapdyovral Katd dpolo tpdmo.

1.6. OPOZ ITHI'HE

H cuvolik1] mapaywyn otov YKo gréyyov Ogv unopei va
exppaobel emakprfag 6lyws va yvopilovues v akppn ékepaon
10U 6pov YN So. [lap’ dAa avtd propovue va g 0OGOVUE
HLOL YPOLLUUKOTOMUEVT] HOPOT):

| ~[,SedV =bdp +C

b kot ¢ mopdyovral KaTd TNV OAOKAPMOT] KOl YPAMUKOToinon
TOV 0pov TINYNG Se, KAt Eival YeEVIKOG cuvaptioelg Tov O. Avtog
0 TPOTOG TPOGEYYIONG O1dEL TAEOVEKTAUATA KOl EVKOAIR oMV
APTOT OTO VWOAOYIOTIKO TPOYpOUpUd, OTIS O1d@Qopeg poikég
KOTUGTAGELC.

1.7. TEAIKH EEIXOYH NETTEPAYMENON AIA®QPON

lNa mv =mepimtwon porg otabepng katdoracng pe
OVTIKOTAGTOGT GTOV VOO TG S1aThPNOTg TOV EKQPAGEMY TNG
pONG Kal TNG TUpoyyne, Tapdyovpue kar pe v Ponbewa g
cLVEYELg TNV TEAKN eElCMON TENEPUCUEVAV S1APOPDV:
(ap-b)(bp= EJU.J(DJ-I-C

an, ¢S, 0e Kol 6w ouvOualouV CUVTEAECTES
‘HeTOUPOPAg didyvons. .
Cap=Xi; ;= dBpowopa tov yertovikdv N, S, E,

W.



Ay = pwawaw, aN= annEnfn
Os= psUsEsfs, A= peUeEefe

Me mv BonBewa g cuvéyetag To ap exEpalet To GBpoiocua
TOV cLVOLOUEVOV GLVTEAEGTAOV ponc oTtovg k6uPovg N, S, E,
W. Otav b = ¢ = 0, 10 ®p mapiotdver v péon T tov
aBpoicLATOC TOV YEITOVIKOV KOUPOV.

1.8. EIZATOQI'H OPIAKON ZYNGHKON

H yevucny efiowomn nemepacpevoy Ola@ophdv dev gival
gepopudolun oTa OpLe TNG MEPLOYNG LTOACOYICH®V. Amauteiton
e1ducn petaxeipion ot xvyeiioeg dimha ota dpo, @otTE Vo
VIEAPYEL TAEOVEKTT|HO TOCO GTOV VOUO TS Olutipnons 000 Kol
GTOV VIOAQYIWOMO TnG pons. Agiyveral o10 MOPAKATO® oYU
TUTTLKT] KOWEAID TOV TO SUTIKO OPLd TNG CLUTINTEL UE TOLYO L.

7 oN
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T —1T- 1
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Zoupova pe ouTh TV dtevbéton vrdpyel cHvoeoT PETAED
®p ko1 Oy omv yevikn eficwon meEMEPACUEVOV SLAPOPDV.
‘Awkodntetanr 1 obvdeon petald tov Op xor Dy Bétovrag Tov
ocvvtereott aw = 0. Emiong yperdletal va enépfoopue ommv pon
Q. Ot poéc Qy, Q., kKt Q. COUPOVE UE TO CYNLUA TUPAUEVOUY



avernpéaoteg. Yrapyovv didpopot Tpomot enéufaocns oto Q..
E8& vwobeteiton 1 petoyeipion mg “False” (AdBog) mnyng pe
xabopwopud tv  otabepov b k. ¢ (edkoAo  oTOV

TPOYPOUUUTICUO).

Edv BéAovpe va etodyovpe v oplakt] pon Q, B€tovpe:
0, =0,b=0,c=Q,

Edv 8€éAovpue va eiedyovue v opraxn tiun @, wpémet:
Quw =0y (Do - Dp)

Kat Bétovpe:

a,=0,b=0a’y,=0,c=0a’,,D,

Edv 10 oyetikd Oplo ¢ meploynsg TtV vroloyioumv gival
1ol T0 o'y, TPENEL Vo exTiunOel amd TIg GLVAPTNOELS TOiYOV,
N 0O GAAO HOVTELD OV TEPLYPAPEL TNV PO KOVTE GTOV TOiYO.

[ToArég @opéc 10 @ yperdletar va €xel pa otabepn Tipmy
HECQ OTNV TEPLOYT VTOAOTIOU®V (deuTtepevovca OEou £Y(VUONG
uéoa omv mepLoxn vroroyiopdv). H petayeipion g “False”
nyng elvar éva mWOAD xpNoIUO  EPYOAED OE OQVTEG TG
TEPUTOTELS. BéToVUE:

b=-y, c=yDg,

6mov y (= peydhrog apidudc), my. 10 xar @p, = n smBopoduevn
ctafepn TN péoa GTNV MEPLOYN VIOAOYICUDV.



1.9. EZIXOYH HNENNEPAYXMENQN AIA®QOPON I'TA THN
OPMH

H nporyovuevn £ElcmoT TENEPUCUEVHOV SLAQPOPAV TOV £YEL
napoyfel ompiybnke oe Pabuwtég petafintéc. O ekodoselg
TEREPACHEVOV S1POPAOV Yot TNV OpUN TOPAyovTOL Opowd U
uovn e€aipeon v peTatdémon Tov dykov EAEYYOV EMELST KAl O1
taxOnTeg elvon petatomopévec. H U-gdicmon mov avapépetal
oTNV KVWeAda eival:

(0p — b)Up = ZitU; + Eeyy (P — Pp) + ¢

—_— N —
I e S
P = W +—P ef '

0w = PwUwEewfos Eew=T pOTps, fw "_“"nybrid-]f)ifference (Rew)

- pwuwsxpw

Hw

1
F;ew !pwa =§(pwuw +pPUP)

INa 1ig méoeig 6o avapepBolpe o10 Kepdralo g e&icwong
™m¢ Sopbotikig wieong. O tayxdmeg ota dpra g KwyeAidag,
ol mokvoTnteg KA. vmoAoyilovion pe mapepPoin, dote va
IKOVOTTOLELTAL 1] CUVEYELD V1O TNV CUVOALKT] poT.



1.10. ENIAYXH ESIEQYEQN NENNEPAEMENQN
AIADPOPOQN

IMeprypdoperor mn  yevu «Line by Line» (LBL),
eMavOANTTIKY dwdwacie emiAvong OAwv 1tV €El0DCE®V
TENEPUCHEVOV  dpopdv  kal ~évag  adkdg  aryopiuog
(SIMPLE) yia 11 vOpoduvapikég eEL0DOELS.

1.11. LBL EINNAYXH EEIXQYFEON TIEIEPAXMENOQN
AIAOOPON ME XPHEH TOY TDMA AATOPIOMOY

[eviké 1 Line-By-Line dwdikacia gival a eravoinmiu
pnéBodoc, pe apywkn vrdbeon TV TILOV TOL Mediov AVONC Kot
PeAtioon g Abong and ypauun o ypappr.

Katd v Abon tov e€ioooewv yio ta onueia g idiag
ypapung (m.y. yoapuu] N-S) petooynuotifetal og t€T0100 popen
wote povo tpelg TnéG (Op, Oy ko D) va eivan dvywotec.

a’pd)p = NPy + ASCDS +c’

¢’ =0, Py + D +C
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To cvomua tov eiloncenv Yy OAa ta onueioe ¢ N-S
YPQUUNG TOUPVEL it WUTEPR QTAT] HOPQY| KOl O TIVOKAG TGV
pn Undevik®dv cuvieAectdv givon tpudaydviog (tri-diagonal).
I'evikd ta @ kot Oy gfvol yvootd oT1g €QUpHoYEC.

-:-63®2+D3®3‘03¢4 =C3‘|
N NN
~ ;‘B < +D}(D;-Q’¢ =c}l

g i o | I+t

\‘
: -&le}€m:3'¢' =C'|f

T ]

D=d’p, a=an, f=os, P;, Oj=yvootd

E&ocwoeg avtod tov TOmMOL emAlOVTHL €OKOAQ ME TOV
TDMA (Tri-Diagonal Matrix Algorithm) oAyépiOuo, ond 1o
onueia j=2 oto j=1 omv ypapun N-S.

Mo 11¢ avdykeg tov TDMA oAyopiBuov, 1o cOGTUa TGV
eElomoev e OAYEPPIKO YEPIOUO UETATPEMETOL GE YEVIKEG
ENQVOANTIIKES oyEoelg Yo T0 D) Kot T0Vg GUVIEAESTEG A Kat
C;’.  Xeapopevor kateAAAwg v j-oot  edicwon
Aapfavoope:

(Dj = de)j-l-l + qu)j-l +Zj

Omnov:

Qj=0/D;, Rj=py/Dj, Zj=CyD;
O e€lomoerg yivovro:

O, = Q,d5 + Ry D1 +Z, @
O3 = Q04+ R3D, + Z; (D)



..........................................

..........................................

To @j givar yvootd. Ancroipovtag 10 O, and v (i) kot to
®; and Vv (1l1) K.0.K., TAPAYETAL EVOG YEVIKOG TOTOG Yo TO Pj:
(Dj = Aj(Dj.,.l + C”j

Omnov:

A = %g ,c'.'=B"Ci“+C"
' Dj-BiAL T Dj-BAL

Inuewwtéov: A=0, C;’=0,

Me v gpapuoyn tov TDMA aryopibBuov oty ypouu N-
S, vroAoyiCovion and Ti¢ emavainntikeg oxoeig ta A kot G’
and j=2 £0¢ j=n. AmO TV YEVIKN ENUVUANTTIK] OYEOM
AapBavovion ta @5 Eekivadvtog pe 10 O, Kot TEAEIOVOVIAG HE TO
D, (D), D, yvootd). Epapudloviag tov TDMA alydpiBuo oe
6ro 10 mMedio o vmoAroywoudg Eskwvdel my. amd v akpdTaTy
vpapun N-S. Zmv cuvéyxsin 0 vroroyiwouds eravorapfaveton
KOTA PNKOS TV EXOHEVOV YELTOVIKOV Ypapudv N-S kdvovrag
xphon Tg mpdopateg vmoroyiobeiceg Tiwég @ S g
gvooudtoone 1ov 610 C’. Olo 10 mAéypa capdvetar (chpmon
= xivnon and pio ypopun rAEypatog og GAAN) Kol evOEyeTaL va,
KQVOUuE YpN oM TOALDY GapOGEQY Y10, Vo emTLyBel i emBounm
AvoT. Anorchicelg g katedBuveng tav Swucyicewv (Sidoyion =
Kiviion Kotd unkog piag kafoplopévig Ypoupns TAEYLATOG) Kol
TOV COPOCEMY Eival OLVATEG.

1.12. SIMPLE AAT'OPIOMOZX

Ou dyvwoteg petafintéc mpog emidvomn eivar ol kOpieg
vopoduvaukég petafintée U, V, P ko or emmpdchereg
Babuowtéc petafintéc k, e, T, m x.t.A. Kdabe dyvootn anartel



pog emidvon o eiocwon. Ov Pobuwtéc petaPinté
wavomotovv avtnVv v anaitnor. Kot ot taydmreg U, V eniong
IKOVOTTOLOVY QuThV TNV amaitnor] (He T eEloDoeig TG opung).
H mieom dpwg oev éxer e&iowon. Ymapyer pio emmpdobetn
ekiowon, 1 e&lowomn g cvvexelag, aArd 6’ avTVv dev vILdpyEL 0
6pog ¢ migonc. Tovenmg ypedleton e1d1kn pebodoroyia yia va
Anedet 1 wieom II. H ypnowomowduevn e6d pebodoroyia
ovviotaton otV enilvon tov eéichcenv TG opuIC apyiKd,
éyovtag extyunost éva medio migong. Katéomv Ayewng tov
gktipovpevey tumrteov U, V ku telkdg dopbdoelg tov
edlov mieons, £xoviag o€ cuUPVia To eSO TAYLTNTOV ULE TNV
eficwon ocuvéyxewns. Avti n dwdwaoia enidvong sivarl yvoom
oov SIMPLE (Semi-Implcit Method for Pressure-Linked
Equations) aiyopiBuog (Parankar and spakling, 1972).

Apykd vrotiBetan to medio g mieong P kot Advovion ot
ebiochoeg e opung pe v LBL péBodo ko mapdyoviot
avtiotoyeg tayvtnteg U*, V*, Ou un ocwotéc tipég tov P, U*
kot V* anoaitody 01dpboon P, U’ ko V.

P=P*+P, U=U*+U,V=V*+V G=G*+G

To petatomopévo «staggered» cOGTUN TAEYLATOS TOPEYEL
TAgOVEKTN IO 0TS dopBdaelg Tov TayutTey, N ¢ pons (G),
pe v ékepaon tov Gy, G, Gy, G5 cav cvviEAEoTAOV
YPOVIKOV  KAicewv O tov P’.  Xpnowomowovpat
YPOLUIKOTTOMUEVT] OYEON PONS Yo TV Afyn tov G’y o€ 6povg
tov P’:

G, = £l Pe—Py)
OXpw

o,
G,.=p*—YYw
M7=y =5

] fw = _p.SXPwaPti:'_I;ZP_;-V_)' P’W le P’P

(Pw—Fp)



XPNOLLOTOIOVTAS TIG £EICMGELS TNG OPUNG GE OPOVE TV
U*, V* xau P*, 1 éxppaon yua 10 Gy, petaoympotifetol tehkd
Yo £vo oA0 TOTO, pE Tov cvviedestn Dy, og dpovg twv o, kat b:

BU *w _ Eew
6(P, -P,) (a, -b)
G,WZP*DW(P’W“P,p)a

D, =

Mo aocvurmicotn pony G'=p*U’. Zmmv ocvumeoct] poi
ypeldleTon TPoooy] GTOV VIOAOYIGUO TwV TukvoTitwv. Edv o1
tayotnTee eivon Soplwpévec, n eticwon STApNONG NS MELuC
Ba wavomoteitar ko 1 Tnyn g nélog S, etvon pndév. dvowd
oTLS apykd vrotifépusveg Toyvteg U kot V' ko ovvenodg G’
YEVIKDG OEV IKOVOTOLEITOL 1| COLVEXELN KOl DITGPYEL pto. Kobapm
YN welag. I'a évav Tomikd 6yxo eAéyyov:

GeEj - Gij + GnEj - GSEJ = SmSV

O oxomdg €0d eivar vo dopbwbovv TaxdTTEG KO MECELG
étol ®ote va omoiewpfel n myq palog. Aviikabiotdviog
Gyw=G'+G’ x.o.x. omv &looon dampnong g palaog,
rapdyeton pia eEicwon Poisson yio tv dopbotuc P. :

(GP - b) P,p = ZjajP’j + Mp +C

OTOV;



0p = Zjoy, = pwDuEw  KOK

M, - G*E, - G*E. + G*E. - G*E. = mnm
vroAgwmdpevng  pdlag  os
oxéon pHE TIG VMOTIOENEVEG
poéc G'.

Enthvon ¢ dwopbatug wisong P’ pe v LBL pébodo,
oLUTAT pOVEL TNV drodwkacio Anyng Tov dopbdoenv U’, V' ko
P’ mov aroutodvral ya ta U', V' kol P, Z1a 6pa tv nediov
Adong, edv vdpyel taxdTnTe KEBetn oTo OpLo, dev ypewdlovrar
dwopbioceig nieong. Ily. oto dvtikd Opro 0 cvviehestig Dy,
wpénel va gtval undév kol emrvyydvetal Bétoviag a,=0 otnv
eklowomn g wieomng:

U, = UOplO - U*opto =Dy P’y - P,p) =0

Edv didetar m oprakn mieon n.x. Pu=Popic 1 O10pBwTiKn
nieon P’ eivan undév. Téte ta Uw kot Dw AapBdavovror katd
duowo Tpdémo, B and v eficoon g oppng (my. ue
ypapukonoinan g eéicwong Bernoulli (P= Popio +v2 pU?):

P, =Popo, Pw=0

U,=aP, +b, U=aP’,

Ta odpopa eni pépovg pépn tov SIMPLE axyopiBuov mov
avapédnkay mponyovpeva cuvdvalovtal Topa pe TV emtAvon
TV €EIGOCEDY TOV U1l VOPOSLVOUK®OV UETUPANTOV, 7POS
emitevén MWog CLVOAIKA cuvdvacuévng Swadikaciag emxilvong.
Yrotifetor to medlo dhov twv petafintov (U, V, P, T, k, ¢,
K.0.X.). Yroroyiloviol 01 GUVIEAESTEG TV EEICOGE®Y OPHNS KAt
emivovol ot BeAtiwpéveg Tiuég U*, V* e v pébodo LBL,
YPT|CLLOTOLDVING EMKPATOVGES MEGELS!

(ap = bYU*, = X U¥; +E,.(P*,, — P%,) +¢

Evdéyeton va AdBovv ydpa TepIocdTEPEC TNG UG CUPDCELS
Olyw¢ OUMC UTOYPOVIKOTOICELS TOV GUVIEAESTAOV. X’ QUTO TO
onueio woavomoovvial ot e£loDoels TG opuns, CAAE Oyt Ko 1
gfiocwomn ¢ ovvéxewg Xy ovvéyxelwr wroAoyiloviar ot
ovviereotés TG Soplonkng eéicwong P’ ko emAvetor M



egicwon avtq pe v pébodo LBL. Zvvnbwg 1w v e&icwon
OopBOTIKNG TieoNG OmOTOUVTOL TEPIGGOTEPES 1TNG KOG
oOpOoEL; diY®G AmOYPOVIKOTOINoN TV cvvtedsotdv. Katomy
vroroyilovran o1 dropBotikég Taydmteg U xou V' ko P, U kan
V Aoppdvovtar and Tig oxéoeis:
P=P*+P,U=U*+U",V=V*+V’

2 avtd 10 onueilo wavomoleital emukpPPdG 1 cuvEXEX
aAMd Ot kou or €EI0MCES Oopufg. Zto emduevo PBriuo
VTOAOYILOVTIOL Ol  GUVTEAESTES TGOV Ul DOPOSLVAUKGDV
e€looemv Ko emAvovtat To. oxeTikd Padpwtd @ pe v peébodo
LBL. O amaitoduevog aptdpodg copdoewv 610 1610 ypovikd
Briua, eEaptdtar and v edomn Tov TpoBARLaToC.

Tehkd exteAeiton éva 1€0T GOyKAoNG, OV av Ogv eivel
EMITVYES TOTE TO TTPOCPUTWOS ANEOEvTa medin Tov LeTUPAnTdv
Bewpovvtar vroTiBéueva Kol enavaiaufBdvetor 1 dwdikaoic
Léypt TEAKNE GUYKALGTC.

2y ovuvéyewn neprypdpeton cuvonTikd 1 pebodoroyia Tov
SIMPLE oXyopiBuov ywa v mepimtworn ¢ OedidoTotng
LGVIUNG POTIS Y10 KOPTEGLUVES CUVIETAYUEVEG.

H eﬁtcoocm gtva:

Sp GpU N Opv . fpw
St By fu 8¢

=0

Mo otaBepnc katdotaong (pdviun) dicdidotatn pon:

Q&_ Gpow 0"
8¢ e

: H e€icwon ocvvéyeiag yivetan

epU N Opv 0= Apu . Apv
Oy Bv Ay Av

=0

Me ohoxAnpwon) otov 6yko eAEyyov:

Bpu 9pv

or )dV 0= (APU)AUflz +(8pv)Axdz =0= ((DU)e ~{pu). Javaz +((pv), ~ (PV)sjapa, =0

L=



Xpnoponowdviag éva un-olopbwuévo nedio mieong p’ ag’
gvOG LEV IKAVOTOOUVTOL Ol £E10MDCELG OPUTG LE TOV DTOAOYIGUD
TOV U Kol V', aALG Oyt kou 1) e€lowon g ouvéyelag. Ioydet:

]

p = p*+p’ p = mpaypotks, p* = vrmomBéuevn, p’ =
dtopbwTikn micom.

Ot TaybTnTeg Lmopoty va d10pBwbovv Lécw TV oyioswv:
U=u*+0’,v=v*¥+v

[Tapdyovioar o1 egliocwoeg dopboTikig TaybdTnTag e
AQOipeEsT) TNG TPAYLOTIKNS ADONG Amd TNV 0Py LK VITOTIBEPEVT:

Eav tefei {cog pe pndév o époc Ta'u’ §ider éupeca oy
e€lowon Adon opBn (woyder m e&lowon o mepintoon
cUYKAONG).

O timo¢ ¢ dopbwTikng TaydTNTUS:

umopet va ypagei kat:

AvTiKaTdoTao NG TPayUaTikig tayvntag oty eEicmon
CUVEXELOG: -

[pe(U*e + u,e) - Pw(u*e + U’e)] AYAZ + [Pn (u*n +u n) - ps
(u*; +u’)] AxAz=10

Avtikatdotoon  OpHOTIKOV  TaYLTNT®V  GE  OpPOvG
dopfaTiKdV MECEDV: ,

0 = AxAz {pe [U*e + de (p’p - p,e)] — Pw [U*w +dw (p’w *"
Pl + , .

AXAZ {py [u*, +dy (p° p=P’)] = P [U*, +dy (P'n — P )]

Katodyovps omv tehkn ékgpaocn v v eEicwoon
dropBwtikng mieonct



ag = ped.AyAz
Oy = PudwAyAz
= pydsAxAz
oN = PadnAyAz
Op = Og + Oy + O + Oy
b = (-peut™ + pwu*W)AYAZ + (-pou*, + pu*s) AxAz

Kot og nepintoon dmapéng kol Tov ypovikod Opov otnv

(pp —pp)AXAY
At
ekiowon ovveysag:

O 6pog b yiverau:

~palaxa . . . .
- (pp ZF;) y+(pwuw —peUB)AyAZ+(psus_pnun)AxAz

b

1.13. XYT'KAIZH MEGOAQY

O\egg o1 1000815 1KAVOTOLOVV GLVBTIKES Y10 GUYKALOT TOV
wivaxa (Scarborough, 1930):

lap —bl < Z1|a1l,

ue b<0

Kotd v dedwcoacio enthvong 1 odykiion npocdiopiletal
010 TEAOGC KOOe semavdAnymg, uHe Pdom TO KPUMPO NG
KUTOAEWTOUEVTIC TNYNSH, CUHPOVE BE TO OTOL0 CLYKpIvovTal Ol
«omoAewmldueves myée» k&Be  eEiocwong memepacuévoyv
dapopav pe Kaea T} OvVoEopdg Rq) avagr (R, avag = HiGL TTOAD
peicpn) Twn).

Me v ypion uwg Kat@AAnine pebddov vroyaAap®oTS
Yo pue emavaAnmrikn Swdikacia, pmopei va PeAtioBel 1

Op™Y = fop + (1- o



CUYKAION Kol TOAAES QOpEC amo@evyeTar 1 amdkAton. Ot
gfloogig mov  Abvovion  givol  pm-ypoppikéc Kol o sivon
anapaitnT vroYoAdpwon (under-relaxation):

F=cvvteleotg vroyaidpwonc, (DpNEW=tonwr'] petafAnt
pe vroyoAdpoon, Op = topwvn petafinty, (Dpowzpawﬁ?mrf]
TPONYOVUEVNS ERAVAATIYTC.

Edv o1 poég palag dev 1IKAvonoLoUV TIV GUVEYELN EVOEYETOL
VO AVOKDYEL [0 Kotdotaon 6mov 0Aa to el vo givar undsv. Or
eEIOMOELS TEMEPUTUEVOV SLULPOPDOY TAIPVOLY LOPPN:

AP = E,‘CL;

H Mon eivar vo wpootedel pia «Ahédbog» (faise) mmyn, o
™ms peBodov g ypappkomompévng myne. H teAua 1o1e
g€iocwon menepacuévov Owpopdv exel emmpdcbeteg oTabdepés
115 bl ko ¢l1. H ypappkorompuévn mmyn S1 eivat

S+|Maseps (PP ~ 9, = by®p +¢;

Onrov Mygeeps = Zimy;, pe my = GLE,, x.0.x. O tonog g
e&lcwong tenepacpévev Slapopdv Tov Tpénel va Avlel yivetau:

Ap—-b—by) (Dp=)3iai(1)i+c + cf

Avti n poohnixm Ponbact oy gvotdbela g dadikaciog
emilvong ywpis vo. £xel enidpaon oty el Avon.



1.14. AKPIBEIA ME@OAQY

H axpifeia m¢ Sodwacioc enilvong yevikd eivon
ouvaptnon G obykAong Kol Tov  apiBuod Tev
xprowonoovpevov kOupov mAéypotog. Ia kabe dapdpeowon
pong, avalnreitar Aoon mov va givon aveEaptntn tov TAEYLATOC,
e avénom 1ov aplBuod TV yYpaup®v Tov TAEYUOTOS UEXPLS
6tov va unv mapatnpettar wapomépa PETAPOA] TNG TEAIKNG
Avome.

Kvpia mmym Aavlaopévng npdPreync eivar m «hdBogy
(false) didyvom, mov ovpPaivel o6tav o apBudg Peclet givon
ueydlog kot m pon vl mAdywe oto mAyuo (omv uéBodo
TEMEPACUEVOV d1apopdv vroroyiletal To Op cav péon Tiun 1@V
vertovikdv ®I). Oa propodce cav Avon va tefel 10 MALYUQ
TAPGAANAO TOV POiKAOV YpOUMOV, 1| Vi KATAoTOUV GA0l Ol
apiBuoi Peclet pixpoi.

1.15. TYPBOQAEY MONTEAO AYO EZIXQYEOQN

Y awtd Tto xepdiawo moapovordlerar 1 evowpdtwon oy
dwadikocie sridvong evog TupPmdoug poviédlov, v va Angdet Ador tov
eEloMoEDY PECHV YPOVIKOV TOV TG péomg pong, ue v Pondsia 6vo
wpPpwdodv mocotitov k kot g mov Aaufdavovion amd TiC ££10MGEIS
HETOQOPAS Tov. ZOpeeve ue v Bedpnon Tov pECHV XPOVIKOV TIHOV
Reynolds ot omiywaieg mués toyvumitov kot Bubpotdv petafintov
avaADoVToL OTIC MECEC TIHEG KOl OTIG OAKVUGVOELS TOV:

M

U,=U,+u,, O=0+¢’

To poéc otabepric KOTAOTACTC KAl PE TNV XPNOT KOPTECLEVOV
CUVIETOYUEVOV 01 £ELOACE] HECHV YPOVIKOV TILDV Ylo TRV CUVEYEW,
oppn} xan petapopd Pabpwtod Aappavovy my Exppaon:



a —
EF'( pU i )—0

7
X,

a,

d/’(',.))]-l-s"i

5’ =2 (. .2 2o
= PU U= @YJ(PUJU,») x [ﬂ(@YJ+

2 =2 (pu @)+ (L2
ac (PU D= 5o (w00 % 5 (o5 ) + 5.

u= oTpWTO 1EMOEC, G , 0TPpWTOG apBpds Prandt/Schmidt. Avetuydg avtég
ot ggicdcelg nepiEyovy Gyvawoteg téogg Reynolds pu, u, xor Babuwtég
- poég pu ; @". Autég o1 TupPidelg Srayvtikeg poég mailouv Eva ompovricd
pOAO GTOV WPOCIIOPICHS NG CVUTEPPOPAS TG pong xaBocov
CVTUTPOCMTEVOVY TIG EMOPACELS GTO EMNEDO UIKPO-KAINAKAG.

H viwoBetodpevn péfodog v v Aqyn &vog KAEGTOD CLGTARATOC
eElomoemv gival £va LOVTELD « evepyod» 1EDOOVG, GTO 0TTOI0 01 AYVOOTEG
TpPadelg dyunikés poég exppaloviar o dpovg Bacer ™ « vadBeorg
KAlong peragopag» (Hinge, 1959), ommv omoia ot poéc vmotiBevian
oaviAoyeg Tov KAMoewv tov péoev wiotitev mg pong. O otabepés g
avaroyiag eivontop, o p, /o, .

2, 2U, .y 3D
-pU, U ,=pn : 4 -pu @=L ——
pr Y ‘(2Xj +2){,. ), -p / oo X,

1, = TupPdeg 1£®dES, 6 o, =evepyog apiBuog Prandt/Schmidt.
To 6, vrotifetal ouVa YVOOT6 Ko oo TNV d1aoTaTIKh avdAvon o u

cvvayetal Ot givan cuvapmon g TupPadoug Kivirikng evépyeiag k kot

o0 puBuod owéduong e €. k xo € To maipvovue and i e&ioboglg

UETAQOPAS TV, Y1’ ovtd kot ovopdleton TvpBadeg poviédo k-g, 6o
K |

eblocoemv: U, =C,,,p—l-€-

C, = ovvtekeotig Tp1Pig, Paoer mewpapatikdv petpicenv C, = 0,09.

1.16. EZEIXOQYEIY MEXOQN XPONIKON TIMON YXTHN
TYPBQAH POH




Aidovtan o1 e£10D0EIG HEGCOY YPOVIKAV TILAOV Y10 TNV CUVEXELD, OPUT Kt
petagopd Paduwtod Yo didiactoreg, otabepric kardotaong TupPdderg
afovoouvppetpikéc (M eminedeg, 1= 1) poéc:

2uvEysin;
74 &
5{—(er)+ g(rpV)r-O
Opun:
1} & Z P 1 d_ 7
:[E(’WUU)*' ;("PVU):I = _;:D-(_+ [ (.Ueﬂ' 0"X)+ &(rz’-‘qy ):! +Su

i @ g ® 1[éa A 4 %
—_] — V ——— l/l/ — — - — —_— —_— R a— S
r[ax('pU gl )J * r[@r(r"“f x5 Ha g My r2]+ v

oF
Su (#eﬁg(jﬁl (ﬂwa'v)
Sv= (y 7 i’r:}* lﬁ(mw i}V)-,uer
Hg=p+p 5, Tp= jug.;_%

Metapopd Babuwtov:

1l 2 i _l _é.. o g 2
:[E(rplﬁb)‘* Z}.-(rpV(D)il— [ (T @()"' 0’)‘( Ty —= Py ]+S(D

E0® Ta Mer kar Do elvon o1 evepyol cvvieheotés aviadraytig, mov
avarapietovv 10 dfpoopa e oTpOTSg Kat G TupPddovg peTAPOPAS.
Ze vynAovg apBuots Reynolds (mAnpmg tupfddng pon) or emdpdoerg
NG HOPaKng HeTaopds i xat I eivan apeAntéeg kat tapaieirovian onig
gbiohoels. Ing expploe S, Sy mapoieinovion emapdcbetor Gpol mov
oxetifovron pe pn-opotduopeo 1EmSeg koL Tov 1 emidpact) Tovg apyilet
vo yivETar OTUOVTIKY 710 OMOVIIKEG - cAAayES Tev W0THTOV 1OV
PEVGCTOY.

O arapaitteg eEicdoeic o v TopPaddn kivnniky evépyea k Kot tov
puOud okédacng e &, Mov cvumAnpavovv TG eflodoelg PECOV
xpovucoav AV na Sididotatn, otabepic KaTAoTACTC AEOVOGUULETPIKN
pon eivat: .



TopBaénc evépyea k:

1 1| & Hyg k. I Hy
ull L roVk Sl i
r[ (rpUk)+ (r,o ):l [é’( r———x —(r P )}-FG CDpE

Sy

PvBuoc ox£dbaonc evépyelac :

1 & l g 5 O e & &
e | — V —| e 3 —— —_ — —_—
N [ (roUsH+ —(rp s):l [ (r = H— :l+‘C, i G-Cp 3

S,

» é{/ ‘1 2
émov: G = ,u,{ [(—) +H—=) +( ) :l+(—& +“—"d,{) }"'Sc;
2 12 AT
Sg = -gﬂ,[——(r )+—-Z‘.]

On oteBepéc (Launder kon Spalding, 1974):

Qaivetal  opowdTNTA CVTOV TOV ESICOCEDV pe exeiveg Tng péomg pong

32

pe myv avtkatdotaot S =G-Cppe ko Sg—Cl G- Czp?

To G mopiotéver v mopayey tov k and v péom ponl, péow g
TopPddovg SatunTikig tdong kot Yo va slpacte axpifeic, to € givar o
poBudg g oxédacng Tov Eddovg tov k og Bepudémra ond TG TWOAD
Hikpég TupPmderg diveg. Or ovvrereotés C ko o apibuoi Prandtl o, givan
yYevikd eunelpikés cuvaptioels, oiid Aapufdvovrar cov ctabepés Y
vqn]loug aptbpodg Reynolds. To Sg éxgr kat GAlovg 6povg mapoyayng,
MOV Ol EMIPACES TOVG Eival HIKPEG EKTOG POMV UN-OHOWOUOPODY
1010THTOV.



1.17. OPIAKEY YYNOHKEX

IZmv €ioobo G VAOAOYIOTIKNG TEPIOYNS TNG Pov)g Ot petaPintéc
U,V,0.k,g, propel va xabopiotodv and v kehn yvdon g Wiaitepng
KatdoTaons g pong (rerpapatikég peTpricels), it va extiunbovv. Ily. o
pubudg oxédaong € pnopel va extiunfel and v SweotaTiky avdivon,
Baot{ouevor oto yeyovdg 0TL 1 TopPn) yapakmpiletar and v evépya
m¢ k xou pio kdipoxa pnrovg L, mov mupiotdver 1o péysboc 1oV

3
TopPeddv Stvav (e= k2/L).
Zmyv €Eodo g vmoroyomKig meployns (Yo peydiovg apbpoig
Reynolds), o npocdiopionds twv petafintov dev eivar onupavrkédc. H
ovvnbng mpaxtikn etvar va Bétovpe kdbeteg Khioeg ioeg pe unodév ko va
AopPdvovpe Tig TayvtnTeg €660V amd To ooy palas. Kovta otov
tolyo o tomikdg Reynols yivetar moAd pukpdc kot 1o TupPideg poviéio
avenapkég (elvan oxedaopévo ya vymiois apiBuds Reynolds). Avtd oe
cLVOVACUS HE TNV ordTouT pETOPOAN TV HETABATTOV KOVTA GTOV ToiY0
KGVEL TPOCEKTIKN TNV €KAoy ¢ 0f€ong twv kOuBov 10v TAEYUATOC
KOVT{ GTOV TOiYO.
O gbicmoeg g péomg pong U, V, P xau @ mg otpotis pong
petaTpémoval yio v Topfddn por, avtikaboTOVTag T0 [ KE W e TO T
pe Fegr ko pe v 16ayoyn Kdnowwy smnpdcbetav Opwv myng, HE T
xpnon  ypauppkonmoinong myng. Ot efiodoeig k kar £ dev elvan
Swapopetikég and Tig dAreg eflodoeg petapophs Pubuwtod, Bempdviog
o Sk kan S;  emmpocheTovg dpovg TyNg, MOV slcdyovtan pe ) HéBodo
YPOUYLIKOTOINGTG Ty

CyCDpzk*ch

[, 5.av = bkpt+c=- k, + GOV

C,pe*, OV Gie*, GV
& +
kP T k*P

O V= &ykog xoyedidag, k;, €, = mponyodueveg Tipés.

[ /8.4 =bep+c=

ng[(Ue—U_, V.-V J

2, /.03
&()+(5r)+ .......

ow ns

‘Eva onpueio mov wpénet va mpocexfel oxetikd pe tnv petaygipion tov
myov Sy xen S, eivar 6t to b dev wpéner va givan apvitid. [pdyua mov
uog napéyel svotdfein Aong kar emPefardvel 6Tt o1 Tipég tov k mov
vrooyilovron dev kabicTaviot ToTE apvnTUCES.



Fevikd xovtd otov toixo Beswpeitar ét emkpatodv cuvvlixeg utag
povodidiotatng pong Couette. To oplokd otpoua Bewpeizal oradepric
dwtpmTucg thong (t=17,) ko otafepric porg Bepuotntag (q = qu).Or
cuvBnkeg ovTég amaTovv adomépasto Toixo pe Khicelg misong undevikég

1| apueAntéeg oty katevBuvon g pong: dPTIdX’ >>y

H eficwon g opung ua‘caoxnpan(;swt 101e Ge po Wwaitepe oAy

. , v O
adidotarn popeh: T=(putu,) — N = =(1+ + &
ly dy

Zmv mepoyf] kovid otov toiyo o tomikdg apidudg  Reynolds
petafdAietar onuoviikd kot 1 viobetovpevn mpocéyyon eivan 1
gEdpmon tov tomkov apuod  Reynolds, y*, mov Baciletor oy

i r r L4 4 - +_ Ur.y
anbotacty y omd tov 1ofyo wou otnv tayvthta g Us y =—=

2,
H meproyf] xovtd otov T1oixo yowpiletar o€ Tpeig  vromeployés
(Hinge,1959). Zto 1£ddeg vrootpope 0<y’<5, Omov emikpotovv ot
emdphaoe Tov EdSovg, 610 adpavés vndctpwpa 30< y <400, 6mov 1 pon
givar mAfpag TupPfddng aAdd 1~1, kot 610 peTafatikd otpdua 5<y’<30,
omov 11 pon} dev glvon emmpeacpévn wdévo arnd 10 Emdeg aAAA ODTE Kot
TANpwg TupPddng. Akolovdsttar o Saxopiopds e pong pe kaboploud
Tov onueiov y'=11.63 (6mov W ypaupuKn Katovoun g TaxOTHTaS TOL
1EDO0VE  VAOCTPOUATOS ouvavid TNV Aoyopifuikn  Kotavouprn Tov
adpavolc VTOSTPOUNTOS) KAT® and To omoio N pon vrotileTon MANPWS
1E0NE Ko Thvo TP TVPPDOITC.

Mo +

Mo y*<1163 , =<l Ty Ut=y

Ta y*™>11.63, %>>1, Ty, Vi~kyU: o

1 1
3U+ = Elny+ + const=;!n(Ey*)

U'= U/Ur . x=0.4187 otafepa von Karman xou E eivar pie .ctabepd
oloxlnpcocn nov gfaprdtor and to péyebog ¢ upetafoing g
JaTUNTUCHG  TACT)G EYKOPGI®MG TOL OPIKOD CTIPMUOTOG KOl NG
TpayvTTag tov toiyov. H miun E=9.8 eivor ywr deio toiyo kar otabept



dwtpmrty téon. Emdpdcelg petagopdg ndlog eyxdpoia tov oprakod
CTPOUATOS Kol OWpopetikég KAloews mieong, evoouatdvovtol e
tpomonoinon Tov E.

Eniong vmépyxer peydho unyavoroyikd evbw@épov i wpdfieym
YOUPOKTNPLOTIKOV LETAPOPES oTovg Tolyovs. H 1d1a petayeipion énmg xon
oTNV HETUPOPER OpuNG, Epapudletar kot yio v petapopd Beppdmrag. H
avtictoyyn adietatn e€icmon eival

Metopopd BaBuwton (r.y @=T):

r T, d4r

dT " p
Lo=(— 1y

¢ =(T+T)cy 2L,
( t)pdyq" g pldy

YrotiBetor otafept) por| Beppuomrag awcapcna TOL OPLIKOV ctpmpa'rog
INo y*<t163, I'>>, q'~qy = *=Gpy

T U O,
Mo y'™>11.63, T'<<I,, g¢"~q", —* - ., T*=—lIny* + CT{O'o}
p G-tb,l o-m,r K
=0, U* + P{—G—‘L}
Oo.
., Uoe (T,-T) c U . ,
Onov: T*=2 ”;, , ch=pT, O, TUPPDONG aptBudg

Prandtl ko P{f—} =9.24{(;‘&)3~+1J (Jayatillaka,1966).

Onag kat mponyovpéveg o aptfudg Reynolds sivon 11.63. T y'<11.63 1
HETOQOPA votiBeton 0TL AapPaver xdpa pe pwoprexn dpactnpiomra. [
y+>11.63 vmotiBeron 611 N petagopd opeierar kab’ oAokinpio oTnv
t0ppn. H mapépetpog T*, poric Oepudtnroag, sivon pia Aoyapduh
cuvaptnon Tov v kou emiong evdg 6pov, omolog pe v oTabepd
oroxifpwong Cr ouvvdvdletor pe v P- ocuvvépmon (oyver 1o
adamépaotons Asioug toiyovg).

H petayeipion otov toixo tov k xat & efichoswv Pacileroar wddh oty
Bedpnon povodidotatng, otabepric dTuntucig tdomg Couette pong
opiaxoy otpopatog. H vioBetodpevn npocéyyion oyxver pdvo 610
odpavéc vmbéotpoue 6mov N por vrotideton mANPLG TVPPdNS, y™>30,
oA emopk®dS Kovid otov 10fX0, OOTE va oydeL M mapadoyn g
otabeprg SoTuniekhg tdong (y'<400). Ze autiv v weployl], O TOMKOG
pvlude moapaywyng g TOPPng eStoopponeitar amd Tov pvhud TG



oxédaonic ™™g € -uv%:e TOPAYOVTOG k=(—%)Cﬂ”2=>r,=pCp”2k
Cy3l4k3!2
ky

H etiowon g wpPoddovg evépyewng petacynpatileton oe pio anhi
ox€on WOV TMeEPypdPEr TV TNk TdoTr T(.Tw) Kal TOov pubud
oKESAONG €, HECH OTO AOPAVEG VIOGTPOMLY. .
H eéicwon & uperaoynpatiCetar ¢’ évav TOMO MOV AROTURAOVEL
TPOMOTOINGT) TOV G G’ QUTNV TNV TEPLOYN:

StunTikn TdoT 610 adpaveg VIGCTPOUA KAl £ =

o KO <
172 172

C=Cs-
M antd Tig mo onuavtikég cvvéneleg g Bedpnomg woppomiag givar 1
TEAKN €K@pacm 1w TV Satunticy Tdon toixov tw o€ 0povg Tov Kk xal
TV o1adepdv ™C TUpPIS.

pC U4kh' ZKU
—_—r
In(Ey™)

U . Upr, . yrip ypCk"
Tw=afpcﬂmk“2,(f - . l,y - . ~ H
w H

Eriong n oyéon yw 10 € pe ohoxifpwor oTov OyKo gAéyyov (N
KoyeAida), tnv mopaxeipevn otov toixo (He enéxtoom g rcopporniag
oV k e&lowon 010 ED6EC LIOCTPOUR KUl GTO EVOIAUECO CTPDUA):

. Y vigy* <1163

~ CﬂBMkJIZU v .\ -{y yiay

jedV: pue U™ = 1

v y { =In(Ey*)pay* >1163
K

INa ™y evooudteon Tdpe TV oplaxdv cuvinkov toiyov vrotideton pia
gpantopeviky tayvnta U,, oto cvvnbiopévo 1coldyio opung, yua évay
xOuPo Kovta crov toiyo:



I avtv v yewpetpia tifetan a=0. H evowpdtwon g cmbrr’\g
EkppaoTg NG dtunTikig Svvaung ewcdyetan S g nebddov g s
[0 tov x6pPo P eviog g topfddoue tepoyms (y>11.63):

pcy]f'dkpw“Z(Up _ U_')Kéxm
In(Ey")

FS=TS 6Xew=

Omov:

kp + kw . P ce kp,,m v,
kPw" s y=
2 u

Ta tov xéupo P evidg tov i€ddovg vroostphpotos ( y'<11.63):

Fs:TSSchz ﬂ(UP — U.r )&{m
Yp

INo g toydmreg T1¢ kdbeteg otov Toixo dev yperdletar €1dkn
LETayEipLOT.

H evooudtwon tov opokdv cuvinkdv toiyov yma T Pabpotés
petafintés axoiovbei tnv b Sadikacia, OTWOG KAl GTNV TEPITTOOT NG
opuic. Mnodgvileton n ékppaon o kot 13 pony Pabpwtod Q; and to
1coliyio Beppdinrac:

[No 1o P péoa oy topPddn mepoyi (y>11.63):

mc l/4k IIZ(T -’r’)ﬂmb
Qszq"dxm: [ P T*P

onov;

T*=0o, U* + P—2)| |
Oo.

L]

INa o0 P péow oo 1Eddeg vedotpopa (¥ < 11.63):



s (T, —-T)X,
Qs=qox =B
Cys Ye

H evoopdtwon tov Q, emtvyybverer mair pe v uébodo g
YPOLUIKOTOINGNG THG TMYTG.

H evoopdtwon g tuppfddovg kwvnrikig evépyawg k omortel dikh
dwdwacia. Xpnowonowwviag 1o wolvyw yw 10 k tifeton a=0 crov
toiyo. O 6pog mapaywyig G oty k-elicwon petaoynpartiferon o pa
amAoOCTEPT HOPPT}, GE CUVAPTNCT] HE TNV JTUNTIKR TOOT} T(~Ty):

T.T(UP - Ur )W
e

N W,
[”‘(&"Léx)

Onov 1,, U, Bempolbvton péoeg tipéc omv koywelida xau:

CDpCVylld(k*PUIKJJIZ)Ui-éV
Yo

I CPelV =
¥

omov: U*:—’:-ln(Ey*) T y>11.63 |

ko U=y’ yia y'<11.63

OLoxAnpn 1 Ty Sk=G-Cppe ya 10 1woldyo 0V Kk, evoouarwveral
otov Kadika 610 g 1eBbdov g IyAg ue v Pondsia Ty cuvieieothdy
b ko c.

H po1} otov Toiyo og avtifeon pe 1o k (mov givar undév), yia to € Bavel
omv péyiotn il (moAd peyardtepn tng eredbepng porig). Avt n
ovumePpopa £xel amotéhecpa va givar d0ckoro, oto 1wolvyo Tov &,
otV KoyeAida kovtd otov T0iX0 va XEPtoTovuE T0 0. Edd vioBetsitan
e xafoplopévn TR yw 1o gp (aveEdptntn tov yv),pacicpuévor pooe
oyéoeig wopporiag. Méca oto adpavég vtdooTpoua (6mov o apBuds Re
gtvar peydrog):

C KPJ/Z

i

7 L=C "y otnv meploy tov Tofyov

Ep=

3dy 2
C,  ky

CUVENAC: €p=
. KyP



omov: L eivan wiipag prxovg okédaong g topPng. H Ty e
evoopatoveral pe ) uéBodo ewoaywyng twv otabepmv b kot ¢ (..
b=-10", C=¢;10").

1.18. AYTAOEIA -AKPIBEIA-OIKONOMIA

Ye moAAég ovvOeTEG pOEC eVOEYETAL v TapovolecBoiv apBuntikés
act@Beieg Ko anaitodvion tote npoadetucég Teyvikég yia v smtevyBel
oUyKALoT. 16 amAég posg vrdpyovv Tpeic Pacikég artieg mov mpokolodv
actéBeia. Adbog xabBopiopdg Tou apyikov mediov evdéxstol v Exel
amotélecua v aoctdbele. Mmopel va amcrowpbel pe Peitioon tov
apykoD nedIoV M pe ypron ovvierectdv vroxaAdpwons. Mia debdtepn
atic omv wopayyn eonidv actdbeiag eivaun exhoyt axatdAAnAwmv
OUVIEAECTOV vroyaAdpaons. M tpitn airia sival n eAdumc eniivon
TV e&lchoewy TEMEPACUEVEOY OQOPOV KaTtd TNV JdpKewr TIg
ernavidnyme. H eficwon dwpbotucic miesong P° eivar ) mepocdrtepo
gvaicOnm og avtiv Vv nepintwon, yeti ce kdBe emavddnym To apyikd
nedio g P7 eivon pndév. Avénom tov apiBuod spoppoyng g LBL
uefdooL aroAoiper avtnv TNV actddein.

H axpifeia e&aprararl tpdtov anod tov Babud mov n Ador wavorolel Tig
gbiowoeg nerepacuivev dugopdv. O Babudg avtdg avrikarortpiletat
and v Taon Tev vIoAsmouEvey YOV, Agdtepov and tov Babud mov
ot £EloDCEI TEREPACUEVOV  Sl10QPOPAOV  IKAVOTTOIOUV  TIG  HEPLKES
dwrpopetiés eflonoel. Tevikd yprolpomotovvion pukpdTeEP pPeYEON
TAEYRATOV, TPOg EXiTELEN ADoNG aveldpmTng tov TAéyuartog. Tpitov kot
o1 epappoldueveg cuvbikee ota opla Kat oL BEcelg TV oplwv evigysTon
va emmpealovv v axpifewa e Mons. Bektionon uropel va emtevybel
pe pbuion twv cvvinrdv km Tev Bécenv spappomg. Kot tétaprov, pa
TANpeG cuykhMpévr aveEdptnt wA&yuatog Avom, Poaocilldpevn of
KovortomTikes oprokég cvvbhikeg ko Béoelg epapuoyig, eéaptator and
NV EMNAPKE TOV TLPPDIOVE LOVTEAOD, OTO OG0 KaAd ot mpoPréyerg
avTOVOKAODY TNV TPOYUOTIKOTNTO CE CUYKPLON ME TIC TELPOLATIKES
HETPTiCELS. '

Hpéyuant oe woAdTAOKES POEG 1) AVETAPKELL TOV TUPPMOOVS HOVTELOV
eviéyetan va givan auria Srdgopev actabeaidv. Eivor onuaviikd va
dwkpivoope petah vooyloTik®dv Aabdv ko aotdbelag (mov umropovv
vo.  gEodowpBovv), amd sexelve woOv  o@elhoviOL  OTNV  QUOIKY
noviglonoinon. .

O anoitioslg owovopiag, VToAoYoTIKOD xpévov kai aroBfikevong,
ddvavtal vo EAayictoromboiv pe optouéves teyvikés. Ilpdtov pe axpipn
TPOCOOPICHS TOV apik@v mediov, n.Y &exwvoviag omd owoto
TPOTYOUUEVO VROAOYICUO, HEIDVETOL O VIOAOYICTIKOC YPOVOG CIUAVTIKA.



Agbtepov pe PEAniotn devdimon Tov rAEypatog, oLYKEVIP®OT KOpPwv
TAEYLOTOG O TEPLOYES NE OROTOMES KMGEIS Kat pelwong oe meproyéc
énov o1 khiceg eivar oyedov opordpopeec. Meiwon tov peyéBoug g
VROAOYIOTIKHG MEPLOYNG efvan exiong ypfown yio v olkovouio Tov
nAéyuarog. Tpitov pe v edpeon pécw MEPARATOS KAl JOKIUNG TOV
CLVIEAEOTOV vroyoAdpwong Bedtiovetan o mapdyoviag cvyxkiiong. Kot
tétapTov pe Phom mo pealoTied KpLTiplo cOYKAIST|S Y oUVOETEG podc,
nepinov 1% twov vmolewmduevev mydv (o€ amiéc poég TO KPITHpLo
Swtnpeitat oo 0.1%).






OI ENTOAEXZ T'TA THN EKTEAEXH TOY INPOIPAMMATOZX

KUTAAOYOG TOV apyeiov.

Apykd mhnkrporoyovppe Dir eviodn n omoia xpriopedel na va.npoBln(-)ai )

Orav tpéyovpe €&’ apyig 1o npoypappa Bérovpe IREAD/O/ kou TomoBetodue

C (an6 10 comments mwov omuaivel oydAala) oto apyeio FOROISDAT. Zto

OUYKEKPIHEVO  apyelo

amobnkedoviar o1 otryurieg TpéG Kot oto  apyeio

FORO32.DAT o1 "péoeg tipég”.

FORO016.DAT:

FORO15.DAT:

Eival 1o apyeio mov mepiéyel ta onypiaia croryeia dhov
TV HETaPANTAV, Ot onoieg ypewdlovtal ywa va cuveyioel

0 KO3IKAG 08 KAno1o ¥poviko onpeio.

[Maipver o ctoweia and to FORO16.DAT km €101 ©
KOdikag ovveyiler and pia evbidpneon Avom. Ze kabe
pripa ofrivovue o FOROLS ko maipvovue kavodpyieg
Avoeg and to FORO16.

To 80 copfaivel kan pe v eviodr] FOR031.DAT (ypaget 6Aa ta oTOTIOTIKA
otowgeia) koo FOR032.DAT (Siafatel yia IREAD = 1 6o ta oTOTICTIKG GTOLKELD).

Ta apyeic FORO14.DAT, FORO16.DAT, FORO17.DAT, FORO18.DAT,
FORO019.DAT, FOR041.DAT kéavovv oranonikny. [a va tpé&et 0 Kadikag dev mpénet

v £YOULE ATOTEALORATY YIUTL «YTUTOOVY TO £VT OTO GARO.

o autdy Tov AdY0 o1 evioég mov Sivovan eivan ot e€ng:

DEL
DEL
DEL
DEL
DEL
DEL
DEL
DEL
DEL

*.0OBJ
* RES
*EXP
FORO16.DAT
FORO31.DAT
FORO19.DAT
FORO4T1.DAT
FORO14.DAT
FORO17.DAT

E\o\4rthigemGeorgel

<ENTER>
<ENTER>
<ENTER>
<ENTER>
<ENTER>
<ENTER>
<ENTER>
<ENTER>
<ENTER>



DEL POP.RES
POPCH4:

POPDOK:

FORO13.DAT:

‘F77L3 POPCH4.FOR:
05386:

UP L32 POPCHA4.0BJ:

UP POPCH4.EXP:

<ENTER>

Kvupiog k@dikag yia v enilvon tov vdpodvvapxdov
petafAnTov.

EvtoAn] petatpomnies ypagikév. Aaufaver U, V
To0TnTEG Tov apyeiov POPCH4.FOR kot dnpovpyel ta
apyeia PR2.DAT, 3DGRID.DAT, FTN0O4, FTNO8

Eivim 10 apyeio mov amobnkedovrar dha ta
Beppoduvapikd aroryeia and 1o POPCHA4.

[Ieprypdoper 6Anp T yeouetpia, ToyvTnTA, pvRAVOM,
wieon xou Oepuokpecia. <ENTER>. To mpdypauuo
Tpéyst. '
EvtoAn o uetatponmn and 16 bit. Ze 32 bit.

Evtoin yw va petatpancei to OBJ wou Snptobmﬁcapa
péxovrag and o FOR oe repBdiiov unyovie.

Mauag diver amoterécpara.

O kadikag Avvel 6ieg Tig eEicdoelg og 6Aovg Toug kOuPBous g Yewpetpiag pag pe 20

sowtepikd fripnata. Avéd 20 Pripata pag Sivel gvisktik Avan.

TAXYTHTEL LE KAGE ZHMEIO ANA XPONIKO BHMA

BHMA XPONOZ
20 0.100000 E-02 18.2866 18.2699 17.9968
40 . . . . .
. . . . .
. . . . .

E\00\drth\gemGeorgel




H dwdikacia qvt eravaraufaverar 15.000 popés.
0O xddwkag Adver Tig e&lohoeig:

» Zoverelog

9 9
E-(er) +9—(rpV) =0

X v

> Opung o€ tpeig devBivoeg Tov xdpov yir oTPTN por.

18 5 - e Yy 8 et S
; [9}c {(rpUU) + ) (rpVU) ox s [rueff ex) + 2, (rueff er)] +5,
L 5 S0 10 et @ e BYy e Y
, [ex (pUV) + 5, {rpVV) or + rlex {rueff 9){)+ 5, {rueff Br) ueff Z + Su
» Merogopd Babuwtod
1.0 ) 1.0 8d, 6 0%
— 2 (mVe) = —[— kA N =2
; [ex (rpUd) + B, (rpVo)] v[ei (rreff Gx) * . (rTeff 8v)] + S,
08386 EvtoAn ywa petatponn and 32bit e 16bit.
FORO16.DAT: Apyeio pe nig otrymaieg Tipég tov petafintov.
FORO31.DAT: Apyeio (e Ttg péoeg Tég Tov ueTafintdv.
FORO14.DAT: Apxéio HE TIG HECEG K, V Ta0TNTES OTNV X Kot Y dilevbivoerg.
FORO41.DAT: Apyeio pe g onymaieg x, V taydmreg omv Y KAt y
Sievbivoeg.
FORO!7.DAT: | Metapintég kavong kKhdoua piypatoe, Beppoxpaoia oe onpsia
FORO18.DAT: 10V YOPpov, vipoyovavBpakeg CH4 (uebdvio), povokeidio tov
FORO19.DAT: av@paxa CO.
1° BApe: POP.RES — Anoteléopata
2° B Tpéyw o POPDOK.

El00\rthi\gen\Georgel



Me 1o POPDOK.FOR dwfalw to apyeio FOR014.DAT.
Téooepa kauvovpyta apyeia dnuiovpyodpe oro C\AFORTRANVSOURCE.

Ta apyeia avta eivon ta &1 \PROPAK2.DAT
‘ \3DGRID.DAT
\IFTNO4
\IFTNO8

On gvtoiég mov divovpe eivan oL 861G
» F77L3 POPDOK.FOR

» 08386

» UP L32 POPDOK.OBJ

» UP POPDOK.EXP

» 0S386 REMOVE

To STREAK31.FOR ¢ivan mpoypauua ypa@kov to onoio haPale ta naparndve
4 apyeic. To mepifaiioveivar S.01 FORTRAN.

To DEL RESULTS.DAT ofifivetan xan “epéyovpne” 1o STREAK3 1.

IMAnxTporoyd: 1 <ENTER>

ITAnktporoyd: 2 <ENTER>

Inkepoloyd: Y  <ENTER>

[MAnkTpoioyo: 1 <ENTER>

IMAncrporoya: 1 <ENTER>"

Minkrporoyad: 1 <ENTER>

MODE C080: Evtodn yio mv arodécpevon g 080vng TeV Ypagkoy.

Eicodog oto NED RESULTS.DAT

Ipfve o DEL RESULTS.SCR
NED CONVERT.FOR

E\00erth\igenGeorgel



INa va BeAtioBel n towwmTa oxediaong twv poikdV ypappdy dnpovpyronxe
10 mpdypaupa CONVERT.FOR to omoio tpéyer 6e cuvepyacio pe tov koddixa
STREAK.FOR xat petatpénmst 1o dedopéve oxediaone oe popen tétole doTe va
dapatovron and to AUTOCAD. )
Anpovpyrifnke to RESULTS.SCR

To AUTOCAD “1péyer” pe mv evtois] ACAD.

IMAnktporoyd 1 <ENTER>

IMnktporoy®d 41 <ENTER>

[TAnktporoyd Y <ENTER>

Evtoin SCRIPT <ENTER>

Apyeio 41 AC\FORTRAN\SOURCE\RESULTS <ENTER>

[aipver to anoteréopata and o RESULTS.SCR.

l. And 10 mepifdddrov Windows petagepdpecte oto nepifariov DOS. CATEST>
Editor ypnowomnoieitan 0 NED.COM.

2. To POPCH1.FOR £yel myv yeopetpia:

To FORGJ13.DAT civor 1o apyeio o6mov amofnkedoviar 1o Sedouéva Tov
Beppoduvauikotd poviédov. 41 X 41 dumdég osipéc FORMATED 8sdopévav frina
noc0oTob aveloyiag aépa 0 — 1 (Bpa’ = 2.5000E-02) &a® CO2 (0 —~ 1) (b;hma =
2,5000E-02). Avrtictouyw deSopéva p — T kot kat’ 6yxov OTIyINiEG TOCOTNTES aepimv
kavong CO, CO,, N, H,, CH4, O, kAm.

Otav o xddikag apyiler yia mpdm @opd avoiktd apyeic FOR@D16.DAT
FORD13.DAT xat tawv dedopévav mov Aapfdvoupse FORI31.DAT, FORD17.DAT,
FORD18.DAT, FOR@19.DAT, FORZ6.DAT, FOR14.DAT, FOR41.DAT.

FOR@32.DAT (draPéler yia IREAD = 19Au ta oTATIOTIKA OTOMYEIR)
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c A COMPUTER PROGRAMME FOR SOLVING THE CONSERVATION EQUATIONS
c OF TWO DIMENSIONAL FLUID FLOW

C VERSICN- REACTING TURBULENT FLOW ; GASEGUS FUEL
C

C __________________________

C AIR-->

c /

c /

c /

C FUEL-->

C i e i e e,

c

c

C

C*******************************i************i***********i******

PARAMETER (NX=59, NY=59, N5=59, NXYZ=3481)

DIMENSION F{l7*NXYZ), GAM(NXYZ), P(NXYZ), REO{NXYZ)
DIMENSION U({NXYZ),V(NXYZ),W(NXYZ),DP (NXYZ),Q(NXYZ),
1D (NXYZ)}, TEMP (NXYZ}, PST (NXYZ), VISMIXT (NXYZ), PRAD(NXYZ)

COMMON/CBCOEE /AN (NXYZ) , AS (NXYZ),AR(NXYZ), BL (NXYZ),
1SP(NXYZ),SU(NKXYZ),QU(NXYZ), QV (NXYZ)

COMMON/CBOLT/FOLD (8*NXYZ)} , RHOFOLD (NXYZ) -
COMMON/GENRAL/R (NY) , X {NX), Y{(NY) ,RELAX (20}, RESID(20),
ITITLE(6,20),PR{20}),PRT(20)
COMMON/CBLKL/ICYCL (20), IPRINT (20),KO (NX),NEF0O(20),
INVORDR (20}
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX, L, .P1, N, NP1,
1ISTR, KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IKRZE, IBURN,

1ITEST, ISTOP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVD?, NVK, NVD, NVE, NVFF,
1NVNO, NVT, NVP, NVRHQ, NVCO, NVCQ2, NVHC, NVHEZ, VH20, NVO2, NVN2, NMAX

COMMON/CBLK3/DMAX, DSUM, DTIM, FLOIN, FLOUT1, FLOUTZ, PRESS, TIM, TLAST,
1F1A, F2A,ATOT1, ATOTZ, FLOC, FLOINFU
COMMON/CGRID/DY {NY}, DX (NX),RDIFY (NY},RDIZTYV(NY},

IDIFX(NX) ,DIFXU(NX), RM(NY), YV (NY), XU (NX)
COMMON/CINLET/UINL (NY), QINL (NY}, DINL (NY)
COMMON/CSTORE/TS (NS}, YS(NS,4),GS(NS)
COMMON/CTURB/AK, CD1,CD2,CM, CD, EWALL, RED
COMMON/CPROP/CP, GASCON, RHOREF, VISCQ, WAIR
COMMON/CBFUEL/AA, BB, RHOAIR, TEMPAD, OXYG1
COMMON/CBEQUI/YTEG (41, 41,6}, FDCO2(41,41),RHOG (41, 41),

1F5{41),25(41),NFS,NZS
COMMON/CGEOM/FXBC {2, 10),UC, UIN (NY}, CMU25

1,RINA, ROUTA, RINF, ROUTF
COMMON/CBPECL/PUV, PKE, ISWIUV, ISWIKE
COMMON/OBSTACL/IARX, ITEL, KARX, KTEL, IFARX, IFTEL, IIN1, IISl

1KKWL, KKE1l, IIN2, I1S2, UFU, RHOFU, RKE (NXYZ), DIK(NXY2) , RLU (NXYZ},

lRLV(NXYZ),RLUV(NXYZ),FIKL(NY),FIKR(NY),FIKN(NX),FIKS(NX)
COMMON/UVRMS /URMS (NXYZ) , VRMS (NXYZ) , UMESO {NXYZ) , VMESO (NXYZ) ,

1QMESO (NXYZ) ,DMESO({NXYZ) , ARXEL] (NXYZ2),ARXEIZ (NXYZ},ARXEI3 (NXYZ),

1ARXEI4 (NXYZ), PMESQ(NXYZ),ARXEIL (NXYZ},ARXET6(NXYZ), ARXEL7 (NXYZ)

1,ARXEIB (NXYZ) ,ARXEIS (NXYZ)},ARXEI10 (NXYZ),QTOTAL (NXYZ)

1, PRMS1 (NXYZ), URL {NXYZ), UR2 (NXYZ},VRY (NXYZ),VR2 (NXYZ),COMESO

(NXYZ)

1,ARXEI11 {NXY2), TMESO(NXYZ),RRXEI12 (NXYZ), FMESO (NXYZ)

COMMON/FTY/TY (NY}

COMMON/FDUT/FDOT {NXYZ)

COMMON/FIII/FII{(NXYZ), FLLL (NXYZ)

EQUIVALENCE (F(1),U{1)), (F{NXYZ+1l),V{1)), (F(2*NXYZ+1),DP(1}},

L(F(3*NXYZ+1),W(1l)}, (F{4*NXYZ+1),Q{1}), (F(5*NXYZ+1),D(1l}),

L(F(9*NXY2+1),TEMP (1))

DATA EMAX/1.E-7/
DATA ILSTEP/0/



DATA KISTEP/L1/

DATA IREAD/O/

DATA IWRITE/1l/
o OPEN (15, STATUS="'QLD', FORM="'UNFORMATTED', FILE="FOR015.DAT")

OPEN{16, STATUS="NEW', FORM="UNFORMATTED', FILE="'FOR016.DAT")

OPEN (13, STATUS='0OLD', FORM="'FORMATTED', FILE='FOR013.DAT")
C OPEN (11, STATUS='0QOLD"', FORM="'FORMATTED', FILE="FORQ11.DAT")
C OPEN ({32, STATUS="OLD', FORM="UNFORMATTED', FILE='FOR032.DAT")
OPEN (31, STATUS="NEW’, FORM='UNFORMATTED', FILE='FOR031.DAT")
OPEN (17, STATUS='NEW', FORM='FORMATTED"', FILE="'FOR017.DAT")
OPEN(18, STATUS="NEW', FORM='FORMATTED', FILE="'FOR018.DAT")
OPEN (19, STATUS="NEW', FORM="'FORMATTED', FILE="FOR0O19.DAT")
OPEN {48, STATUS="NEW', FORM="'FORMATTED', FILE='FOR048.DAT")
OPEN (49, STATUS="NEW', FORM='FORMATTED', FILE="FOR049.DAT"')
OPEN (50, STATUS="'NEW’, FORM="'FORMATTED", FILE="'FQROS50.DAT"}
OPEN (6, STATUS='NEW', FILE="POP.RES")
OPEN(14, STATUS='NEW', FORM="'UNFORMATTED', FILE="FOR014.DAT')
C/Il71/7 77/
OPEN (41, STATUS='NEW', FORM="UNFORMATTED"', FILE='FOR041.DAT")
OPEN (42, STATUS="NEW', FORM="UNFORMATTED', FILE="FOR042.DAT")
OPEN (43, STATUS="NEW', FORM="UNFORMATTED"', FILE="'FOR043.DAT")
OPEN (44, STATUS="NEW', FORM="'UNFORMATTED', FILE='FOR044 .DAT")
OPEN (45, STATUS='NEW', FORM="UNFORMATTED', FILE="FOR045.DAT")
OPEN (46, STATUS="NEW', FORM="UNFORMATTED', FILE="FOR046.DAT"')
OPEN (47, STATUS="NEW', FORM="'UNFORMATTED', FILE="'FOR047.DAT")

Q00

OO0 0

10 FORMAT{16I5)
20 FORMAT (9F8.5)
30 FORMAT {2024)
35 FORMAT {6E12.4)
37 FORMAT (4El2.86)
40 FORMAT (8F9.3)
52 FORMAT (10I5)
53 FORMAT (22I3)
54 FORMAT (8F5.1})
61 FORMAT (F9.6,1X,E12.6,1%,E12.6,1X,E12.6)
C ** READ INPUT DATA**
CALL COEFFO0({F,GAM, RHO,P,U,V,W,Q,D,DP, VISMIXT, PRAD}
C*********************GEOMETRY DATA***********9‘**************
WRITE(6, 10) IREAD, IWRITE
WRITE (6, 10) NMAX, L, N, IKREF

Y({1)=0.0
Y(2)=0.0001
Y{3)=0.0002
Y({4)=0.0004
Y(5)=0.0006
Y(6)=0.0008
Y(7)=0.001
Y(8)=0.0012
Y(9)=0.0014

¥{(10)=0.0015

Y(11)=0.0017
¥{12)=0.0019
¥(13)=0.0022
Y(14)=0.0026
Y(15)=0.0031
¥(16)=0.0037
Y(17)=0.0045

Y(18})=0.0055
Y(19}=0.0067
Y(20)=0.0080
Y{21)=0.009
Y(22}=0.01
Y(23)=0.011

Y(24)=0.012



¥(25}=0.013
Y{26)=0.014
Y(27)=0.015
Y(28)=0.016
Y(29)=0.017
¥(30)=0.018
Y{31)=0.0185
¥(32)=0.0195
¥(33}=0.020
Y(34})=0.022
¥(35)=0.024
Y(36)=0.026
Y (37)=0.028
Y(38)=0.030
¥(39)=0.032
Y{(40)=0.034
¥{41)=0.036
Y(42)=0.038
Y(43}=0.040
Y{44)=0.042
¥(45)=0.044
Y(46)=0.046
Y(47)=0.049
¥(48)=0.052
Y(49)=0.054
Y(50)=0.056
¥{51)=0.058
¥(%2)=0.060
Y(53)=0.062
Y(54}=0.064
Y({55)=0.066
Y(56)=0.068
Y(57)=0.070
Y(58)=0.072
Y{LP1l)=0.076

WRITE(6,20) (¥(1},I=1,LP1l}
RINF=0.0
ROUTF=0.00159
RINA=0.01905
ROUTA=0.076
X{1)=0.0
X({2)=0.0001
X(3}=0.0002
X{4)=0.0003
X{5}=0.0004
X(6)=0.0005
X{7)=0.0006
X(8)=0.0007
X(9)=0.0008
X{10)=0.0009
X({11)=0.001
X(12)=0.0011
X(13)=0.0012
X(14)=0.0013
X{15)=0.0014
X(16)=0.0015
X{17)=0.0016
X(18}=0.0017
X(19)=0.0018
X(20)=0.0019
X(21)=0.002
X(22)=0.0022



X(23)=0.0024
X(24)=0.0026
X{25}=0.0028
X{26)=0.003

X{27)=0.0033
X{28)=0.0036
X{29)=0.0039
X(30)=0.0042
X(31)=0.0045
X(32)=0.0048
X(33)=0.0052
X(34)=0.0056

X(35)=0.006
X (36) =0.0065
X(37)=0.007
X (38)=0.0075
X(39)=0.008
X(40)=0.0085
X(41)=0.009
X(42)=0.0095
X(43)=0.01
X{44)=0.015
X(45)=0.02
X(46)=0.03
 X(47)=0.04
X(48)=0.055
X(49)=0.06
X(50}=0.075
X(51)=0.08
X(52}=0.095
X(53)=0.11
X(54)=0.125
X(55)=0.135
X{56)=0.145
X(57)=0.155
X(58)=0.165

X{NP1}=0.175

WRITE (6,20) (X(K),K=1,NPL)

IF({KRAD.EQ.1) R(1l)=1.0

WRITE(6,20) R{1l),RINF,ROUTF, RINA, ROUTA, Y {21}, X(NP1)

IARX=32

ITEL=58

KARX=0

KTEL=0

IFARX=2

IETEL=10

IIIl=0

III2=0

II13=1

ITI4=0

KKK1=0

KKK2=0

IIN1=1

II51=10

KKW1=32

KKE1=59

IINZ2=LP1-III3

I152=1+II14

WRITE(6,10) IIN2,II$2,IINL,IIS1,KKWLl,KKEL
C************CYLINDRICAL***********'b'ﬁ"z********-‘r'v’i**************

UINL2=18.

UMEAN=18.

RED=UMEAN*0.2032*RHOREF/VISCO

UFU=62.5

RHOFU=0.65155

C********i*****************#****************i‘-'i*********k*



TEIN2=2./3.*(1./100.*UINL2)**2
EDIN2=TEIN2**1.5/(.25*2* (ROUTA-RINA)}
FTEIN2=2./3.*{(1./100.*UFU) **2
FEDIN2=FTEIN2**1.5/(.25*2* (ROUTF-RINF) )
FXBC (1, NVU)=UINL2
FXBC(1,NVV)=0.0
FXBC(1,NVW)}=0.0
FXBC(1,NVDP}=0.0
FXBC(1,NVK)=TEIN2
FXBC(1,NVD)=0.

FXBC(1,NVF)=0.0
FXBC(1,NVFF)=0.0
FXBC{1,NVNC)=0.C
FXBC(2,NVU}=UFU
FXBC(2,NVV)=0.0
FXBC(2,NVW)=0.0
FXBC(2,NVDP)=0.0
FXBC(2,NVK)=FTEIN2
FXBC{2,NVD)=0.0
FXBC(2,NVF)=1.0
FXBC(2,NVFF)=0.0
FXBC(2,NVNO)=0.0

C READ COMPOSITION DATA
C SET FIELD VARIABLES
C
REWIND 13
PO 1110 J=1,NZS
DC 11i0 I=1,NFES
READ(13,1014)FS{1},25(J),RHOG(I,J),FDCO2({I,J), (YTEQ(I,6  J,K),K=
1,6)

1110 CONTINUE

1014 FORMAT (3X, 1P6E12.4,/,27X,1P4E12.4)
DO 1015 Kr=1,NFS
DO 1015 LZ=1,NZS
IF(FS(KF).NE.0.0Q) GO TO 1015
RHOAIR=RHOG (KF, LZ)
TEMPAD=YTEQ(KF, LZ, 1}
OXYG1=YTEQ(KF, LZ, 3)

1015 CONTINUE

@] OO0

c
44 CALL COEFF1(F,GAM,RHO,P,U,V,W,Q,D,DP, VISMIXT, FRAD)
SET FIELD VARIABLES
READ(32) KISTEP,ARXEIl,ARKEIZ2,ARXEI3,ARXEI4,ARXEIS,RRXEIG
1,ARXEIL7,RRXEIB,ARXEIS, ARXETI10,ARXET11,ARXEIL12, FIT
KISTEP=1
DO 151 I=1,LPi
DO 151 K=1,NP1
IK=I+KQ(K)
RLUV(IK)=1.5
PRAD(IK)=0.7 .
IF(I.GE.L.OR.I.LE.2.0R.K.LE.2.0R.K.GE.N) RLUV(IK)=.09
IF{IREAD.EQ.1) GO TO 151
FII({IK)=2.
151 CONTINUE
C ____________
IF(IREAD.EQ.Q) GO TO 45
READ(15) F,P,RHO, FOLD, RHOFOLD, RLUOV
Cmmmm—m e i ———————

GO TO 55
45 CONTINUE
DO 50 I=1,LP1



50
55

1333

1134

1135

aOaonn

100

155
101

110

1515

DO 50 K=1,NP1
IK=I+KO(K)
RHO(IK)=RHOREF
P({IK)=0.0

TEMP {IK}=0.

DO 50 WvV=1,NF
IKP=IK+NFQO (NV)
F(IKP)=FXBC(1,NV)
CONTINUE

CONTINUE

CALL PROBSP(F,GAM,RHO,U,V,W,Q,D,DE)
IF(IREAD.NE.1} GG TC 1333
GO TO 1135
CONTINUE

DO. 1134 NC=1,NF
NV=NVORDR {NC)

DO 1134 I=1,LPl

DO 1134 K=1,NP1
IK=I+KO{K)

RHOFOLD (IK)=RHO (IK)
IK=I+KO (K)+NFO (NV)
FOLD(IK)=F (1K)
CONTINUE

VOL=0.5* (R{1}+R(LP1) ) * (Y (LP1)~-Y (1)) * (X (NP1} -X(1})
START OF MAIN LOOP

CONTINUE

PUV=1.LE6

CALL THERMP (RHO, F, TEMP, VISMIXT, PRAD)

DO 155 I=1,LP1

DO 155 K=1,NP1

IK=I+KO (K}

IF(K.EQ.1.AND.I.GE.IFARX.AND.I.LE.IFTEL) RHO{IK)=0.65155
CONTINUE

CONTINUE

ILSTEP=ILSTEP+1

IF{ISTEP.GE.14999) CALL QUTPUT(F,U,V,GAM, RHO, P, PSI)
IF{ISTOP.EQ.1) GO TO 204
IF(ISTOP.EQ.1.AND.KTIM.EQ.1) GC TO 200

CALL COEFF2({F,GAM,RHC,?P,U,V,W,Q,D,DP,VISMIXT, PRAD}
ISTEP=ISTEP+1

IF(ISTCOP.EQ.0) GO TO 110

DSUM=DSUM/FLOIN

DMAX=DMAX*VOL/FLOIN
RESID(NVDP)=RESID{NVDP) *VOL/FLOIN
CONTINUE )

IF(KTIM.EQ.2) GO TO 150
IF{ISTEP.LT.LSTEP.AND.DSUM.GT.EMAX) GO TO 100
ISTOP=ISTOP+1
IF(IBURN,EQ.0) ISTOP=ISTOP+1
DO 1515 Nv=1,NF
ICYCL (NV) =0
ICYCL (NVNO)=0
RELAX (NVRHO) =0. 0
IF(ISTOP.EQ.0) GO TO 100
ISTEP=ISTEP-1
NV=NVNO
CALL TEST{2,F, GAM)
GO TO 100
IF(ISTOP.EQ.0) GO TO 7630
QINF=RHOREF*UINL2+*2/2.
PRINT *,ISTEP, TIM, F(45+K0(22)+NFO (1)), F(45+K0O(32)+NFO(1)),
1DSUM



IF{DSUM.GT.EMAX.AND.ILSTEP.LT. 20) GO TO 101

7630 ILSTEP=0
IF(ISTEP.LT.LSTEP.AND.TIM.LT.TLAST}) GO TO 215
IF{IBURN.LE.O) THEN
IsTOP=1
ELSE
ISTOP=ISTOP+1
DO 115 NvV=1,NF

115 ICYCL(NV)=0

ISTEP=ISTEP-1
RELAX (NVRHO)=.0
ENDIF

215 IF(ISTOP.GE.OQ) GO TO 1333
TIM=TIM+DTIM

c _______________
IF{ISTEP.GE.1l) THEN
KISTEP=KISTEP+1
WRITE(6,10) KISTEP
END IF
IF(ISTEP.EQ.14980) WRITE(41) U,V .
C IF(ISTEP.EQ.6300) WRITE (42} TEMP, TEMP
o IF (ISTEP.EQ.6800) WRITE(43) TEMP, TEMP
c IF(ISTEP.EQ. 7300} WRITE(44) TEMP, TEMP

IF(ISTEP.EQ.16000) WRITE(45) U,V
IF{(KISTEP.EQ.170) WRITE(46) U,V
IF(KISTEP.EQ.180) WRITE(47) U,V
IF(KISTEP.EQ.263) WRITE(48) U,V
IF(KISTEP.EQ.800) WRITE(49} U,V
IF(KISTEP.EQ.900) WRITE(S0) U,V
IF(KISTEP.EQ.1000) WRITE({51) U,V
==msaasseDRAGE==S=m=
CFF1=0.
CFF2=0.
CPP1=0.
CPPZ2=0.
DO 9 K=KARX, KTEL
IKH=ITEL+1+KO (K) +NFO (NVU)
CFF1=CFFl+2.*F({IKH)/DY(ITEL+1)*VISCO/{0.5*RHQREF*UINL2Z*
1UINLZ) *DX (K)
IKH=IARX-1+KO (K) +NFO{NVU)
CFF2=CFF2+2.*F{IKH) /DY {IARX) *VISCO/ (0.5*RHOREF*UINL2*UINL2) *
1DX (K)
9 CONTINUE
0O 94 I=IARX,ITEL
IKH=I+KO [KARX-1)
CPP1=CPPl+P(IKH)/ (0. S*RHOREF*UINLZ*UINLZ)*RDIFY(I)
IKH=I+KO (KTEL+1})
CPP2=CPP2+P({IKH)/{(0.5*RHOREF*UINL2*UINL2) *RDIFY (I)
CONTINUE
CFFL=CFF1/.008
CFF2=CFF2/.008
CPP1=CPP1/.008
CPP2=CPP2/.008
CFF=CFFl+CFF2
CPP=CPP1-CPP2
COLIKO=CFF+CPEP
PRINT *,COLIKO
WRITE(6,37) COLIKO

OaO0o0000000000000000000000a00000N0000
o
.

DO 8 I=1,LP1

DO 8 K=1,NP1l
IF(I.GE.L.OR.I.LE.2.0R.K.LE.2.0R.K.GE.N) GO TO 8
IK=I+KO (K}

IKN=IK+1

IKR=IK+KO (2)



(9]
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UMESO(IK)=((KISTEP-1) *ARXEII (IK)+U(IK))/XISTEP

ARXEI1 (IK)=UMESQ(IK}

VMESO{IK})=({KISTEP-1)*ARXEI2 (IK)+V(IK)})/XISTEP

ARXEIZ (IK}=VMESQ(IK)

QMESO (IK)=( (KISTEP-1)*ARXEI7 (IK)+F (IK+NFO{NVK)))/KISTEP
ARXEI7 {IK)=QMESO{IK)

URMS (IK)={{(KISTEP-1) *ARXEI8 (IK)+ (F (IK+NEFO (NVU) ) -UMESO (IK))
1*{F{IK+NFQO(NVU) ) -UMESQO{IK))}/KISTEP

BRXEIS8 (IK)=URMS(IK) .

VRMS (IK)={ (KISTEP-1}) *ARXEIO9 (IK)+ {F{IK+NFO (NVV)}-VMESO{IK)}
1*(F{IK+NFO (NVV) ) ~VMESO(IK)) ) /KISTEP

BARXEI9{IK)=VRMS (IK;}
TMESO{IK)=({KISTEP-1)*ARXEI11l(IK)+TEMP(IX))/KISTEP

ARXET11 (IK)=TMESQ(IK)

FMESQ(IK})=({ (KISTEP-1)*ARXEI1Z (IK}+F (IK+NZO(NVF))) /KISTEP
ARXETIL12 (IK)=FMESO (IK)

COMESQ (IK)={{(KISTEP-1) *ARXET12 (IK)+F(IK+NTO(NVCQ}) ) /KISTEP
ARXETI12 (IK)=COMESO(IK)

IF(I.GE.L.OR.I.LE.2.0R.K.LE.2.0R.K.GE.N) GO TO 8

IF(I.GE.(L-3).0R.I.LE.5.CR.
1(I.LE.{ITEL+5).AND.K.LE. (KTEL+27) .AND.I.GZ. (IARX-5).
1AND.K.GE.KARX) ) GO.TQO 881
IF{I.LE.ITEL.AND.K.LE. (KTEL+3).AND.I.GE.IARX.
1AND.K.GE. {KARX-3)} GO TO 882
DUDX=(UMESO (IKR) ~UMESO(IK}) /DIFX(K)
DVDY=(VMESO(IKN)-VMESQ (IK)) /RDIFY{I)
DUDX=DUDX*0.33-0.667*DVDY
DUDX=ABS (DUDX)

DVDY=DVDY*0.33-0.667*DUDX

DVDY=ABS (DVDY)

DDD=SQRT (DIFX (K) *RDIFY(I))

RMSUV=0.5* (URMS (IK} +VRMS (IK})

QMESO (IK)=ABS (QMESO(IK))

QKSGS=SQRT (QMESO (LK) +1.E-10)
RLUV1=1./DDD*QKSGS/ (DUDX+1.E-10)* (URMS (IX;/ (RMSUV+1.E~-10)+

.667)

RLUV2=1./DDD*QKSGS/ (DVDY+1.E-10) * {VRMS (IX;/ (RMSUV+1.E-10)+

.667)

IF{RLUOV1.LT.1.5) RLUV1=1.5
IF(RLUV1.GT.1.5) RLUV1=l.5
IF(RLOV2.LT.1.5}) RLUVZ=1.5
IF{RLUVZ.GT.1.5) RLUV2=1l.5
RLUV (IK)=0.5* (RLUV1+RLUV2)

GO TO 8

881 CONTINUE '

DDD=SQRT (DIFX (K) *RDIFY({I))
RMSUV=0.5* (URMS (IK)+VRMS (IK))

QMESO (IK)}=ABS {QMESO(IK)}

QKSGS=SQRT (QMESO(IK}+1.E-10)

DVDY= (VMESO (IKN) -VMESO (IK) ) /RPIFY (I)
DVDY=ABS (DVDY)
RLUV2=1./DDD*QKSGS/ (RMSUV+1.E-10) *VRMS (1K} / (DVDY+1.E-10)
IF(RLUOV2.LT.0.09) RLUV2=0.09
IF(RLUVZ.GT..1} RLUV2=.1

RLUV (IK)=RLUV2

GO TO 8

882 CONTINUE

DDD=SQRT (DIFX (K) *RDIFY(I})
RMSUV=0, 5% (URMS (IK) +VRMS (IK))
QMESO (IK)=RABS (QMESO (IK))
QKSGS=8QRT (QMESO(IK)}+1.E-10)

DUDX= (UMESO({IKR) ~-UMESQ(IK) } /DIFX(K)
DUDX=ABS (DUDX}
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1

1

204

O

200

1

c
c 322
o

321

Cmmomm
300

RLUV1=1./DDD*QKSGS/ (RMSUV+1.E-10} *URMS (IK) / (DUDK+1.E~10)
IF(RLUV1.LT.C.09) RLUV1=0.0%

IF(RLUV1.GT..1) RLUV1=.1

RLUV (1K) =RLUV1
CONTINUE

WRITE (6,10) ISTEP
QINF=RHOREF*UINL2**2/2.

PRINT *,ISTEP,TIM,F{58+KQ(34)+NFO(1)),F(58+K0(41)+NFO(1)),
F(58+K0(46) +NFO (1)), DSUM
WRITE (6, 37) TIM,DTIM, DSUM
WRITE(6,37) ISTEP,TIM, F(58+K0(34)+NFO(1)), F(58+K0(41)+NFO(1}),
F(S58+KO (46)+NFO(1)), DSUM
WRITE(17,61) TIM,F{12+KO(66)+NFO(1)),F({12+KO(66)+NFO(2)}
WRITE({17,61) F(L9+KO(32)+NFO(NVF)), TEMP (19+K0 (32})
WRITE(18,61) F(19+KO (32)+NFO(NVF)), F(19+KO (32)+NFO (NVCO))
WRITE(17, 61) F{24+KO(46)+NFQ (NVE)}, TEMP (24+KO (46) )
WRITE (18, 61) F(24+KO(46)+NFO(NVHC), F(24+KO(46) +NFO (NVCO) )
IF(ISTEP.EQ.300) THEN
DO 9814 I=1,LPl
DO 9814 K=1,NP1
IK=I+KO (K)
WRITE(17,61) X{(K),Y(I),TMESO(IK)
CONTINUE
ENDIF
IF(ISTOP.EQ.1) GO TO 200
GO TO 1333
CONTINUE
IF(IWRITE.EQ.O0} GO TO 300
WRITE (31) KISTEP,ARXEI1l,ARXEI2,ARXEI3,ARXEI4,ARKEIS, ARKEL6
,ARXEI7, ARXEI8, ARXEI9, ARKEI10,ARXEI11l, ARXZI12, FII
WRITE(14) UMESO, VMESO
WRITE(16) F,P,RHO, FOLD, RHOFOLD, RLUV
DO 321 I=1,LP1
DO 321 K=1,NPl
IK=I+KO (K)
IF{I.EQ.5.0R.I.EQ.10.0R.I.EQ.17.0R.1.EQ.20.0R.I.EQ.21) GO TO

IF(I.EQ.34.0R.I.EQ.35.0R.I.EQ.39.0R.T.EQ.43.
1CR.I.EQ.44.0R.I.EQ.57) GO TO 322
IF{I.EQ.58.0R.I.EQ.61.0R.I.EQ.68.0R.I.EQ.73}) GO TO 322
GO TO 321

CONTINUE -
IF(K.EQ.9.0R.K.EQ.12.0R.K.EQ.15.0R.K.EQC.16.0R.K.EQ.24}) GO TO

IF(K.EQ.31.0R.K.EQ.32.0R.K.EQ.33.0R.K.EQ.34.0R.K.EQ.36) GOTO
IF{K.EQ.38.0R.K.EQ.42.0R.K.EQ.46.0R.K.EQ.51.CR.K.EQ.56) GO TO

GO TO 321
CONTINUE

WRITE(48,61) X{K),Y(I), TEMP(IK)

WRITE (49, 61) X(K),Y(I),F(IK+NFO(NVF))
WRITE (50, 61) X(K),Y{I}, F(IK+NFO(NVCO))

CONTINUE ,

______ e —————

STOP

END

BLOCK DATA



PARAMETER {NX=59, NY=59, NS=59, NXYZ=3481)
COMMON/CBFUEL/AA, BB, RHOAIR, TEMPAD, OXYG1
COMMON/CBEQUI/YTEQ({41,41,6),FDC0O2(41,41),RHOG(41,41),

1¥5(41),25(41},NFS,NZS

1

1
1

1ITEST
1

COMMON/GENRAL/R (NY) , X {NX), Y{(NY), RELAX{20) ,RESID (20},
TITLE(6,20),PR(20),PRT(20) .
COMMON/CBLK1/ICYCL({20), IPRINT (20),KO(NX),NFO (20},
NVORDR {20}
COMMON/CBLK2/ISTEF, KRAD, KTIM, IMARX, KMAX, L, LP1, N, NP1,
ISTR, KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IKREF, IBURN,

. ISTCP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVDF, NVK, NVD, NVF, NVFF,
NVNO, NVT, NVP, NVREO, NVCO, NVCO2, NVHC, NVH2, NVH20, NVO2, NVN2Z, NMAX

COMMON/CBLK3/DMAX, DSUM, DTIM, FLOIN, FLOUT1, FLOUTZ, PRESS, TIM, TLAST,

1

i

1

1

(GRS NG NORT SR RN W WS W S IS U N

Fla, F2A,ATOT1,ATOT2, FLOC, FLOINFU
COMMON/CGRID/DY (NY), DX (NX),RDIFY{NY),RDIFYV(NY),
DIFX (NX),DIFXU(NX), RM(NY)}, YV(NY), XU (NX)
COMMON/CTURB/AK, CD1,CD2, CM, CD, EWALL, RED
COMMON/CPROP/CP, GASCON, RHOREF, VISCO, WAIR
COMMON/CBPECL/PUV, PKE, ISWIUV, ISWIKE

DATA IMAX, KMAX,NMAX,L,N,IKREF/59,539,17,58,58,85/
DATA FLOIN, FLOUTL, FLOUTZ2, DMAX, DSUM, IDMX, KDMX/5*0.,2*0/
DATA ISTOP, KRAD,LSTEP, ITEST/-1,2,15000,1/
DATA NF,NVU,NVV, NVDP, NVW, NVK, NVD, NVF, NVEFZ, NVNO
/8,1,2,3,4,5,6,7,8,9/
DATA NVT, NVCO, NVCO2Z, NVHC, NVHZ, NVH20, NVO2, NVN2, NVP, NVRHO
/10,11,12,13,14,15,16,17,18,19/
DATA NVORDR/1,2,3,4,5,6,7,8,9,11+*0/
DATA RELAX/2*0.53,0.8,5*0.5,1.0,1i*0.5/
DATA IPRINT/3*1,2,1,1,1,2,2,4*1,1,2*1,2,3*2/
DATA ICYCL/2*1,3,0,1,1,1,0,0,11*0/
DATA ISKIP,KSKIP,NSKIP,IBURN/2*1,500,1/
DATA KTIM,DTIM, TLAST/2,1.E-3,%.E3/
DATA PR/6*1.,14*0.7/,RHOREF/1.1716/,VISCO/1.79E-5/
DATA AK,CD1,CD2,CM,CD,EWALL/0.433,1.44,1.92,.09,2.0,4.82/
DATA PRT/5%1.0,1.3,14%0.7/,PRESS/0.0/
DATA PUV,PKE/2.,2./
DATA ISWIUV,ISWIKE/1l,1/
DATA NFS/41/,N25/41/
DATA AA/2.743315/,BB/0.3186404/
DATA TITLE/4HU VE,4HLOCI, 4HTY ,3*4dH

4HV VE, 4HLOCI, 4HTY ,3*4H ’
4HDP P, 4HRESS, 4HURE , 4HCORR, 4HECTI, 4HON ,
4HW VE, 4HLOCI, 4HTY ,3*4H p
4HK TU, 4HRBUL, 4HENCE, 4H ENE, 4HRGY , 4H P
4HD DI, 4HSSIP,4HATIO, 4HN RA,4HTE ,4H P
4HMIXT, 4HURE , 4HFRAC, 4HTION, 4HN +4H '
4H CO,4H2C02, 4HFRAC, 4HTION, 4EN . 4H '
4H NI, 4HTRIC,4HOXID,4HE , 4H ;4H '
4H TE,4HMPER, 4HATUR, 4HE ,4H +4H ’
4H CA, 4HRBON, 4HMONO, 4HXIDE, 4¢H , 4H P
4H CA,4HRBON, 4H DIC, 4HXIDE, 4H . 4H '
4HPROP, 4HANE , 4H . 4H . 4B ,4H ’
4HH2 ,4H . 4H - 4H , 4H . 4H .
4HH20 ,4H . 4H ,4H . 4H ,4H '
4HOZ2 ,4H , 4H s 4H , 4R ;4R ‘
4HNZ ,4H . 4H +4H ,4H ,4H '
4HP PR, 4HESSU,4HRE (,4HRELA, 4HTIVE, 4H) P
' 4HD DE, 4HNSIT, 4HY L4H ¢+ 4H ;4B P
4HN333,4H . ,4H 4H , 4H , 4H /
END

SUBROUTINE PROBSP(F,GAM,RHO,U,V,W,Q,D,DP)



PARAMETER (NX=59,NY=59,NS=59, NXYZ=3481)
DIMENSION F(17*NXYZ),GAM(NXYZ),P(NXYZ), REO(NXYZ)
DIMENSION U({NXYZ),V(NXYZ), W(NXYZ),DP(NXYZ},Q(NXYZ),

1D (NXYZ)
COMMON/CBOLT/FCOLD (8 *NXYZ} , RHOFOLD (NXYZ)
COMMON/CBCOEF /AN (NXY2), AS (NXYZ), AR (NXYZ) , 2L {NXYZ),

1S5P{NXYZ), SU(NXYZ), QU (NXYZ), QV (NXYZ)
COMMON/GENRAL/R (NY) , X {NX}, Y{(NY), RELAX (20} ,RESID(20),
1TITLE(6, 20), PR{20),PRT(20)
COMMON/CINLET/UINL (NY), QINL (NY}, DINL (NY)
COMMON/CBLK1/ICYCL(20), IPRINT(20), KO (NX),NFO(20),
INVORDR(20)
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX, L, LP1, N, NP1,
1ISTR, KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IKRZLE, IBURN,

1ITEST, ISTOP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVCZ=, NVK, NVD, NVF, NVFF,
INVNO, NVT, NVP, NVRHO, NVCQ, NVCO2, NVHC, NVH2, I"7H20, NVOZ, NVN2, NMAX

COMMON/CBLK3/DMBAX, DSUM, DTIM, FLOIN, FLOUT1, FLOUTZ, PRESS, TIM, TLAST,
1F1A, F2A7,ATOT1,ATOTZ, FLOC, FLOINEFU . ’
COMMON/CGRIC/DY (NY), DX (NX)}, RDIFY (NY) , RDIZTYV (NY),
IDIFX(NX), DIFXU(NX}, RM(NY),6 YV(NY},h XU (NX)
COMMON/CTURB/AK, CD1, CD2, CM, CD, EWALL, RED
COMMON/CPROP/CP, GASCON, RHOREF, VISCO, WAIR
COMMON/CGECM/FXBC{2,10),UC, UIN(NY),CMU25
1,RINA, ROUTA, RINF, RCUTF
COMMON/QOBSTACL/IARX, ITEL, KARX, KTEL, IFARY, IFTEL, IIN1,IIS]1,
1KKW1, KKE1l, IIN2, 1132, UFU, RHOFU,RKE (NXYZ), DIK(NXYZ), RLU(NXYZ),
1RLV(NXYZ}, RLUV{NXYZ), FIKL{NY), FIKR (NY} , F2 X (NX) , FIKS (NX}
COMMON/FTY/TY (NY)
DATA ZEROQ/1.E-10/
DATA CRIT/91.97/

C
CMU25=CM**0.25
CLW=AK/CM**0.75
TDRK=SQRT {CM)
RETURN
C
Cm e e e m e mmmm e e m——— e ——wmm . —————
ENTRY PROBS1(F,GAM,RHO,U,V,W,Q,D,DE}
(e e e o o e e e e
C

C ** CORRRECT QOVERALL MASS FLOW**
IF(NV.NE.NVDP) GO TO 100
FLOIN=0.0
FLOINFU=0.0
FLOUT1=0.0
DO 50 I=IARX, ITEL
IK=I+KQ(2)

IKL=IK-KO({2)
DA=RDIFY{I)

50 FLOIN=FLOIN+RHO{(IKL)*U{IK)*DA
DO 61 I=IFARX,IFTEL
IK=I+KO(2)

IKL=IK-KO {2}
DA=RDIFY (1)
FLOINFU=FLOINFU+RHOFU*UEFU*DA

61 CONTINUE
FLOIN=FLOIN+FLOINFU

62 CONTINUE
DO 0051 I=2,L
IK=T+KO (NP1}

DA=RDIFY (I}



s EeNeXe!

[}

O oo OO0

IF(U(IK).LT.0.0} GO TOC 0053
FLOUT1=FLOUT1+RHO(IK) *U({IK)*DA
GO TO 0051
0053 FLOIN=FLOIN-RHO{IK)*U(IK)*DA
0051 CONTINUE
RATIO=FLOUT1/FLOIN
0o 0085 1=2,L
IK=I+KO (NP1}
IF(U({IK).LT.0.0} GO TO 0085
IF(RATIO.LT.0.1.QR.RATIO.GT.10.) RATIC=1.
U(IK)=U(IK)/RATIO
0085 CONTINUE

RETURN
*+ SPECIFY BOUNDARY VALUES OF DEPENDANT VARIABLES AND GAMA*S

** ¥V VELOCITY **

100 IF(NV.NE.NVV) GO TC 200
** Y=Y (1) AND Y=Y (LPl) PLANES *#

DO 110 K=1, NPl
IK=2+KOQ (K}
V{IK)=0.0
IKS=IK~1
GAM (IKS) =GAM(IK)

110 CONTINUE

**+ X=X (1) AND X=X(NPl} PLANES
DO 140 1=2,LP1
IK=I+KO(2)
IKL=IK-KO(2)
V(IKL)=0.0
IF(Y(I}.LE.RINF.OR.Y(I).GE.ROUTF} GOTO 120
V{IKL)=FXBC (2, NVV)
GOTO 130

120 IF(Y(I).LE.RINA.QOR.Y{I).GE.ROUTA) GOTO 130
V{IKL)=FXBC(1,NVV)

130 IKR=I+KO{2)+KO(N)
V(IKR})=0.0

140 CONTINUE
RETURN

** W VELOCITY **

200 IF(NV.NE.NVW) GO TO 300
** Y=Y {(1l) AND Y=Y (LPl} PLANES **

** J VELOCITY **

300 IF(NV.NE.NVU) GO TO 400

** Y=Y (1) AND Y=Y (LP1) PLANES. **
DO 315 K=2,N
IK=2+KO (K)
IKS=IK-1
GAM (IKS)=GAM (IK)
U(IKS)=U(IK)
IKN=IKS+L
U(IKN)=0.

315 CONTINUE

*+ X=X (1) AND X=X (NP1l) PLANES

DO 342 I=1,LP1
IK=I+KO(2)
U(IK)=0.0 _
IF(Y(I).LE.RINF.OR.Y(I).GE.ROUTF) GOTO 340
U(IK)=FXBC (2, NVU)
GOTO 342

340 IF(Y(I).LE.RINA.OR.Y(I).GE.ROUTA) GOTO 342
U(IK)=FXBC {1, NVU)



342 CONTINUE

RETURN
¢ ** TURBULENCE ENERGY, DISSIPATION RATE AND SCALAR VARIANCE **

400 TIF{NV.NE.NVK.AND.NV.NE.NVD.AND.NV.NE.NVET} GO TO 500
C ** Y=Y(1l) AND Y=Y (LPl} PLANES **

DO 410 K=1,NP1
IK =2+KO(K)
IKS=IK-1
F{IKS+NFC (NV})=F({IK+NFO(NV})
GAM (IKS)=GAM(IK)
IKN =IKS+L
GAM (IKN)=0.0
IKN=IKN+NFO{NV)
F(IKN}=0.0
IF(NV.EQ.NVD) F(IKN)=F(IKN-1)

410 CONTINUE

C ** X=X(1l) AND X=X(NPl) PLANES

DC 440 I=1,LP1
IKL=I+NFQ{NV)
F{IKL)=0.Q .
IF(Y(1).LE.RINF.OR.Y(I}.GE.RQUTF} GOTO 425
F(IKL)=FXBC(2,6 NV}
GOTO 439

425 IF{Y{I).LE.RINA.OR.Y(I).GE.RQUTA) GOTO 441
F(IKL)=FXBC(1l,NV)
GO TO 439

441 IF(NV.EQ.NVD) F(IKL)=F(IKL+KO(2))

439 IKR=I+KO(NP1)
GAM(IKR)=0.0

440 CONTINUE
RETURN

** CONSERVED SCALAR AND NO MASS FRACTION

aan

500 IF(NV.NE.NVF.AND.NV.NE.NVNO) GO TO €00
C ** Y=Y(1l) AND Y=Y{LPl) PLANES

DO 510 K=1,NP1l
IK=2+KO(K)
IKS=1IK-1
GAM(IKS)=GAM(IK}
F(IKS+NFO({NV)} )=F (IK+NFO(NV}}
IKN=IKS+L
GRAM(IKN)=0.0

510 CONTINUE

C ** X=X{l) AND X=X (NPl) PLANES

DO 540 I=1,LP1
IKL=I+NFO (NV} :
IF(Y(I).LE.RINF.OR.Y{I}.GE.RQUTF} GO TO 525
F{IKL)=FXBC(2,NV)
GO TO 535

525 IF(Y(I).LE.RINA.OR.Y(I).GE.ROUTA) GO TO 535
F(IKL)=FXBC(1, NV}

535 IKL=I+KO(1)
GAM(IKL)=0.0
IKR=T+KO (NP1)
GBM (IKR)=0.

540 CONTINUE
RETURN

600 RETURN

Cmmmm e ——— A —— e ———————
ENTRY PROBS2 (F,GAM,RHO,U,V,W,Q,D,DP)

C ** MONTIFICATION OF COFFICIENTS FOR SPECIFICATION OF INTERNAL



VALUES

C ** OF DEPENDANT VARIABLES
c
C ** DISSIPATION RATE **
C

IF(NV.NE.NVD) GO TO 1100
C ** Y=Y(l) AND Y=Y (LPl) PLANES **
c

RETURN
c
C ** TURBULENCE ENERGY **
c

1100 IF(NV.NE.NVK) GO TO 1800
C #** ¥Y=Y(1l) AND Y=Y (LPl) PLANES **

RETURN

1800 IF(NV.NE.NVDP} RETURN
DMAX=0.0
DsUM=0.0
DO 1810 I=Z,L
DO 1810 K=2,N
IK=I+KO (K)
ASU=ABS (SU(IK))
DSUM=DSUM+ASU*RDIFY (I) *DIFX{K)
IF{ASU.LT.ABS (DMAX}) GO TO 1810

DMAX=SU (IK)
IDMX=T
KDMX=K
1810 CONTINUE
RETURN
Cc
o m e —————
ENTRY PROBS3(F,GAM, RHO,U,V,W,Q, D, DP)
C ____________________________________________________________________
C
C ** CALCULATE BOUNDARY VALUES OF DEPENDANT VARIABLES FOR CASE OF
ZERO
c ** GRADIENT BOUNDARY CONTITION
c

IF(NV.NE.NVDP) GO TO 3000
C ** Y=Y(1) AND Y=Y(LPl) PLRNES **
DO 2010 K=1,NP1
IK=2+KO (K)
IKS=IK-1
DP(IKS)=DP{IK)
IK=L+KO (K)
IKN=IK+1 |
DP (IKN)=DP (IK)
2010 CONTINUE"
c ** X=X (1) AND X=X{(NPl) PLANES **
Do 2030 I=1,LP1
IK=I+KO(2)
IKL=IK-KO(2)
DP(IKL)=DP{IK)
IK=I+KO (N}
IKR=IK+KO (2}
DP{IKR)=DP({IK)
2030 CONTINWE
RETURN
C
3000 IF(NV.EQ.NVU.OR.NV.EQ.NVV.OR.NV.EQ.NVW} GO TO 3020
C ** Y=Y (1) AND Y=Y(LP1l) PLANES *=



C

3010

*

3020

4130

3029

3030

3040

2220

DO 3010 K=I1,¥dP1
I=2+NFO(NV)
IK=I+KO(K)
IKS=TK-1
F(IKS)=F(IK)
IF{NV.EQ.NVK.OR.NV.EQ.NVFF) GO TQ 3010
IKN=IKS+L
IK=IKN-1
F{IKN}=F(IK}
CONTINUE
* X=X{1) AND X=X (NP1} PLANES **
IF(NV.EQ.NVU) GO TO 3040
DO 3030 I=1,LP1
IK=T+KO (NP1} +NFO (NV)
IKL=IK-KO(2)
F{IK})=F(IKL}
IF(NV.EQ.NVV.OR.NV.EQ.NVW.OR.NV.EQ.NVD.OR.
INV.EQ.NVEF} GO TO 3030
IF{{(Y(I}).GE.RINF.AND.Y(I).LE.ROUTF) .OR. (Y(I).GE.RINA.AND.
1Y{I).LE.ROUTA}) GO TO 3030
IK=I+KO(2)+NFQ(NV} .

IKL=IK-KQO(2)
F{IKL)=F{IK)
CONTINUE
RETURN
CONTINUE

DO 2220 I=2,L
IK=I+KO({N)
IKR=I+KOQ(NP1)
IKL=IK-KO(2}

RHOIK=(RHO(IK}+RHO(IKL))*0.5
U(IKR}=U(IK)*RHOIK/RHC(IKR)
CONTINUE

RETURN

END

SUBROUTINE ouUTPUT (F, U, V,GAM, RHO, P, PST)

PARAMETER (NX=5%, NY=39, N5=59, NXYZ=3481)

DIMENSION F(17*NXYZ),GAM(NXYZ),P(NXYZ), RO (NXYZ}
DIMENSION U(NXYZ),V(NXYZ),W(NXYZ},DP(NXYZ),Q(NXYZ),
1D{NXYZ), TEMP {NXYZ),6 PSI (NXYZ)
COMMON/GENRAL/R (NY) , X (NX), Y (NY},RELAX (20),RESID{20),
ITITLE(6,20),PR({20),PRT{20)
COMMON/CBLKL1/ICYCL {20}, IPRINT (20),KO(NX),NFO (20},
INVORDR (20}
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX, L, LP1, N, NP1,
1ISTR, KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IKREF, IBURN,

1ITEST, ISTOP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVDP, NVK, NVD, NVF, NVFF,

INVNO, NVT, NVP, NVRHC, NVCO, NVCO2, NVHC, NVH2, NVH20, NVO2, NVN2Z, NMAX

COMMON/CBLKB/DMAX,DSGM,DTIM,FLOIN,FLOUTl,FLOUT2,PRESS,TIM;TLAST,

1F1A, F2A,ATOT1, ATOT2, FLOC, FLOINFU
COMMON/CGRID/DY (NY) , DX {NX),RDIFY(NY)}, RDIFYV (NY),

IDIFX {NX),DIFXU(NX),RM(NY}, YV(NY), XU (NX}
COMMON/CTURB/AK,CD1,CD2,CM, CD, EWALL, RED
COMMON/CPROP/CP, GASCON, RHOREF, VISCO, WAIR
COMMON/OBSTACLY IARX, ITEL, KARX, KTEL, IFARX, IFTEL, IIN1, II51,

1KKW1,KXEl, IIN2,IIS2, UFU, RHOFU, RKE (NXYZ}, DIK{NXYZ), RLU{NXYZ},

IRLV(NXYZ), RLUV (NXYZ), FIKL (NY}, FIKR(NY) , FTKN (NX), FIKS (NX)

COMMON fUVRMS /URMS (NXYZ), VRMS (NXYZ)}, UMESO (NXYZ) , VMESO (NXYZ),
1QMESO (NXYZ), DMESO(NXYZ},ARXEI1 (NXYZ) ,ARXEI2 (NXY2),ARXEI3 (NXYZ),
1ARXETI4 {NXYZ), PMESO(NXYZ) ,ARXEI5S {NXYZ) ,ARXEIG6 (NXYZ),ARXEI7 (NXYZ)
1,ARXEIB (NXYZ),ARXEIQ(NXYZ),ARXEIL1Q (NXYZ),QTOTAL (NXYZ)

1, PRMS1 {NXYZ), URL (NXYZ),UR2(NXYZ}, VR1 (NXY2Z)., VR2 (NXYZ), COMESO



(NXYZ

50
54
55
60

65

100

101
102

199
200

400

410

) )
1,ARXEI11{NXYZ), TMESO (NXYZ) ,ARXEI12 {NXYZ), FTMESO (NXYZ)}
COMMON/ETY/TY {NY)

COMMON/FDUT/FDOT [NXYZ)

IF(ISTEP.LT.1400) GO TO 600
IF{ISTEP.GT.1400) GO TO 50
IF(ISTEP.LT.1)} GO TO 600
IF(ISTEP.GT.O) GO TO 5C
WRITE(6,1000) (Y(I),I=1,LP1)
WRITE(6,1010}) ({(R(I),I=1,LP1)
WRITE(6,1030) (X(K),K=1,NP1)
CONTINUE
IF(ISTOP.GE.0) GO TO 54
IF(MOD(ISTEP, ISKIP}.NE.O}) GO TO 70
GO TO(553,60),KTIM
WRITE{6,1040} ISTEP,DMAX, IDMX, KDMX
GO TQ 65
CONTINUE
WRITE(6,1050) TIM,DTIM, ISTEP, DMAX, IDMX, KDMX
CONTINUE .
WRITE(6,1060) FLOIN, FLOUT1, DSUM
IF(ITEST.GT.0) WRITE(6, 1020} (NV,RESID(NV),NV=1,NF}
CONTINUE

IF (MOD(ISTEP, NSKIP).NE.O.AND.ISTOP.NE.1) GO TO 600
DO 400 NV=1, NMAX

IF{IPRINT(NV).EQ.2) GO TC 40C

WRITE(6,2020) (TITLE(I,NV),I=L1,6)

Kl=1
IF{NV.EQ.NVU) K1=2
IEND=LP1l

IF(NV.EQ.NVV} IEND=L
KL=MINO (K1+9*KSKIP,NP1l)
IF(NV.EQ.NVU) GO TO 101
WRITE (6,2010) (X(K),K=Kl,KL,KSKIP)
GO TO 102

WRITE(6,2010) (XU{K),K=Kl,KL,KSKIP}

CONTINUE
WRITE(6,2030) (K,K=K1,KL,KSKIF)
WRITE(6,2040)

DO 200 II=1,IEND,ISKIP
I=LP1+1-II
KSTART=I+KQO (R1l) +NEFQ {NV)
KEND=I+KO (KL) +NFO (NV)
KJUMP=KO (KSKIP+1})
IF(NV.EQ.NVV) GO TO 199

WRITE(6,2050) I,Y(I), {(F(K),K=KSTART, KEND, KJUMP}
GO TO 200

WRITE(6,2050) I,YV(I), (F{K),K=KSTART, KEND, KJUMP)

CONTINUE
IF{KL.EQ.NPl} GO TO 400
Kl1=KL+1 )

GO TO 100

CONTINUE
WRITE (6, 2020) ({(TITLE(I,NVP),I=1,86)
Ki=1

KL=MINO (K1+9*KSKIP, NP1)
WRITE(6,2010) (X (X),K=Kl, KL, KSKIP)
WRITE(6,2030) (K, K=K1, KL, KSKIP)
WRITE (6, 204Q)

DO 428 II=1,IEND,ISKIP
I=LP1+1-1II
KSTART=I+KO (K1)
KEND=I+KO (KL}

KJUMP=KQ (KSKIP+1}



WRITE(6,2050) I,Y(I), (UMESO(K),X=KSTART, KEND, KJUMP)

420 CONTINUE
IF(KL.EQ.NP1) GO TQO 430
K1=KL+1
GO TO 410 '

430 WRITE(6,2020) (TITLE(I,NVRHO),I=1,6)
Kl=1

440 KL=MINO(K1+9*KSKIP, NP1}
WRITE(6,2010}) (X{K),K=Kl, KL, KSKIP}
WRITE(6,2030) (K,K=Kl,KL,KSKIP)
WRITE(6,2040)

DO 450 II=1,IEND,ISKIP

I=LE1+1-11

KSTART=I+KO (K1)

KEND=I+KO (KL}

KJUMP=KO (KSKIP+1)

WRITE(6,2050) I,¥{(I), (GAM(K),K=KSTART, KEND, KJUMP)}

450 CONTINUE
IF(KL.EQ.NP1) GO TO 500
Kl=KL+1
GO TO 440 .

500 WRITE(6,2020) {(TITLE{(I,NVRHO),I=1,6)
Kl=1 -

460 KL=MINO(K1+9*KSKIP,NP1l)
WRITE(6,2010) (X(K),K=Kl,KL,KSKIP)
WRITE(6,2030) (K,K=K1l,KL,KSKIP)
WRITE(6,2040)

DO 470 II=1,1END,ISKIP

I=LP1+1-1II

KSTART=I+KO (K1)

KEND=I+KO (KL}

KJUMP=KQ {KSKIP+1}

WRITE(6,2050) I,Y{(1), (RHO({K), K=KSTART, KZND, KJUMP}

470 CONTINUE
IF(KL.EQ.NPL} GO TO 550
Kl=KL+1
GO TO 460

550 WRITE({6,2020) {(TITLE{(I,NVRHO},I=1,6)
Ki=1

461 KL=MINO(K1+39*KSKIP,NP1}
WRITE(6,2010) (X(K),K=Kl,KL,KSKIP)
WRITE(6,2030) (K,K=Kl,KL,KSKIF)
WRITE (6,2040)

DO 471 II=1, IEND,ISKIP

I=LPl+1-I1

KSTART=I+KO({K1)

KEND=I+KO (KL)

KJUMP=KO (KSKIP+1)

WRITE (6,2050) I,Y(I), (FMESO(K},K=KSTART, KEND, KJUMP)

471 CONTINUE
IF{KL.EQ.NP1l) GO TO 551
IF(KL.EQ.NP1l} GO TQ 600
K1=KL+1
GO TO 461

551 WRITE(6,2020) (TITLE(I,NVRHO),I=1,6)
Ki=1

462 KL=MINO (K1+9*KSKIP,NP1l)
WRITE(6,2010) ({(¥X(K},K=K1,KL,KSKIP)
WRITE(6,2030) (K,K=Kl,KL,KSKIP)
WRITE(6,2040)

DO 472 11=1,IEND,ISKIP

I=LP1+1-11

KSTART=I+KO (K1)

KEND=I+KO (KL}

KJUMP=KQO (KSKIP+1}

WRITE(6,2050) I,Y(I), (TMESO(K),K=KSTART, KEND, KJUMP)



472 CONTINUE
IF(KL.EQ.NP1l) GO TO 552
K1=KL+1
GO TO 462
552 CONTINUE
600 CONTINUE
RETURN

1000 FORMAT (20H1THE VALUES OF Y ARE/{1PBE13.5))

1010 FORMAT (20HOTHE VALUES QF R ARE/(IPSE13.5%))

1020 FORMAT (1P, 4{1%X,6HRESID{,IZ2,2H)=,E10.3)}

1030 FORMAT {20HOTHE VALUES OF X ARE/(1PS8E13.5)}
1040 FORMAT('QISTEP=',bI5,5X, 'DMAX="',1PE12.3,5%¥, "I=",I5,5X, 'K=",1I5)
1050 FORMAT(//'TIM=',1PE10.2,5X, 'DT=",E10.2,5¥%, 'ISTEP=",1I5, 5%,

1 '‘DMAX="',1PE12.3,5%, 'I=",15,5%, 'K=",15)
1060 FORMAT{%H FLOW IN=,1PE12.3,5%, 9HFLOW OUT=, 1PE12.3, 5X, 6HDSUM= ,
1E12.3)
2010 FORMAT(1HO,12X,3HX= ,1P10E1ll.3)
2020 FORMAT (/23(2H*-},5X, 6A4,5%,23(2H*-})
2030 FORMAT (1HO, 12X, 3HK= ,I7,9I11)
2040 FORMAT (3H 1I,7X,1HY)
2050 FORMAT (i1X,I2,2X,1P11E11l.3) .
2060 FORMAT (/23(2H*-),5X,24H STREAM FUNCTION , 5%, 23(2H*=))
C*****§§E*+*#*******************************w******************
SUBROUTINE COQEFFE(F,GAM,RHO,P,U,V,W,Q,D,DP, VISMIXT, PRAD)
PARAMETER {NX=59, NY=59,NS=59, NXYZ=3481)

DIMENSION F(17*NXYZ),GAM(NXYZ),P(NXYZ), RHO{NXYZ)
DIMENSION U(NXYZ),VI(NXYZ),W(NXYZ),DP(NXYZ),Q(NXYZ),
1D(NXYZ), TEMP{NXYZ), PSI (NXYZ), VISMIKXT(NXYZ), PRAD(NXYZ)}
COMMON/CBCOEF/AN (NXYZ), AS (NXYZ) ,AR(NXYZ), AL (NXYZ},

1SP{NXYZ)},SU(NXYZ),QU(NXYZ), OV (NXY2Z)
COMMON/CBOLT/FOLD (8*NXYZ) , RHOFOLD (NXYZ)
COMMON/GENRAL/R(NY) , X (NX), Y{NY),RELAX ({20),RESID(20},
ITITLE(6,20),PR(20),PRT(20)
COMMON/CBLKL/ICYCL{20), IPRINT {20}, KO(NX),6 NFO(20)},
LNVORDR (20}
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX, L., LP1, N, NP1,
1ISTR,KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IXKRZF, IBURN,

1ITEST, ISTOP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVDP, NVK, NVD, NVF, NVEF,
1NVNGQ, NVT, NVP, NVRHO, NVCO, NVCO2, NVEC, NVH2, NVH20, NV02, NVN2, NMAX

COMMON/CBLK3/DMAX, DSUM, DTIM, FLOIN, FLOUT1, FLOUT2, PRESS, TIM, TLAST,
1F1lA, F2A, ATOT1, ATOT2, FLOC, FLOINFU
COMMON/CGRID/DY (NY), DX {NX) , RDIFY (NY), RDIFYV{NY},
1DIFX (NX)},DIFXU(NX),RM{NY}, YV(NY), XU (NX)
COMMON/CSTORE/TS (NS}, YS (NS, 4),GS (NS)
COMMON/CBPECL/PUV, PKE, ISWIUV, ISWIKE
COMMON/OBSTACL/IARX, ITEL, KARX, KTEL, IFARX, IFTEL, IIN1, II81,
1KKW1l, KKE1, IIN2, IIS2, UFU, RHOFU, RKE (NXYZ) , DIK (NXY2}, RLU(NXYZ),
1RLV(NXYZ), RLUV(NXYZ), FIKL (NY), FIKR (NY)}, FIKN (NX) , FIKS (NX)
COMMON/CQUICK/C1 (NS),C2{NS),C3(NS),C4{NS),C5(NS),CE(NS),
1 E1(NS},E2(NS},E3(NS},E4(NS),E5(NS),E6{NS),
1 DL({NS},D2(NS),D3{NS),D4(NS),D5(NS},D6(NS),
1 G1(NS),G2(NS),G3(NS),G4(NS),G5(NS),G6(NS)
DIMENSION Al(NS),A2(NS) ’

C
C

ENTRY COEFFO(F,GAM,RHO,P,U,V,W,Q,D,DP, VISMIXT, PRAD)
C

TIM=0.0

ISTEP=0

LPl=L+1

NPl=N+1

LMl=L-1

NM1=N-1



DO 10 K=1, KMAX

10 KO(K)={K-1)*IMAX
DO 15 I=1,NMAX

15 NFO(I)={I-1)*IMAX*KMAX
IEND=LP1+KO (NP1}
RETURN

ENTRY COEFF1 (F,GAM, RHC,P,U,V,W,Q,D,DF, VISMIXT, PRAD)

IF(KRAD.EQ.2) GO TO 25
DO 20 I=1,LP1
RM(I})=1.0
20 R(I)=1.0
GO TO 28
25 DO 26 I=2,LP1
R(I)=Y{I)+R{(1)
26 RM(I})=0.5* (R(I)+R(I-1})
RM{2)=R(1)
RM(LPLl)=R{LP1)
28 DO 30 I=2,LP1
30 DY{I)=Y(I)-Y(I-1}
DO 40 K=2,NP1
40 DX{K)=X({K)-X(K-1}
DO 45 I=3,LM1
RDIFY(I)=.5*{Y{I+1)-Y(I-1))
45 RDIFYV (I)=RM(I)*DY(I)
RDIFY (2)=DY(2}+.5*DY (3)
RDIFY(L)=DY(LPL)+.5*DY (L)
DO 46 I=2,L
46 RDIFY(I)=0.5*(RM{I+1)+RM(I})*RDIFY(I)
RDIFYV(3)=.5*(R{3)+R(1)}* (Y (3)-Y (1)}
RDIFYV(L)=.5*{R{LM1)+R(LP1) ) *(Y(LP1)~-Y (LML)}
DO 55 K=3, NM1
DIFX(K)=.5* (X(K+1)-X(K-1))
55 DIFXU{K)=DX(K)
DIFX(2)=.5*(X{3)+X(2)}-X{1}
DIFX (N}=X (NPL)—-.5*% (X (N} +X{NM1)}
DIFXU(3)=X(3)-X(L)
DIFXU{N)=X (NP1} ~X(NM1}
YV(2)y=Y(1l)
DO 60 I=3,L
60 YV{I}=0.5*(Y(I)+Y(I~-1))
YV(LP1}=Y(LP1)}
XU(l1)=0.0
XU(2y=X{1)
DO 70 K=3,N
70 XU(K}=0.5*{X({K}+X{K-1})
XU {NP1)=X (NP1) :
FUYBS=.25* (RM{3)+R(3))*DY(3) JRDIFYV(3)
FUYBSO=1.-FUYBS
FUYBN=1.-.25* (RM({L)+RM(LM1) } *DY (L) /RDIFYV (L)
FUYBNO=1.- FUYBN
FXBL=0.5*DX (3) /DIFXU{3)
FXBLO=1.-FXBL
FXBR=DIFX (N} /DIFXU{N)
FXBRO=1.-FXBR
PO 75 K=3,N
Al (K})=DIFX (K} /DIFX{K-1)
A2 {K)=DX(K-1) /DX (K}
IF({K.EQ.3) A2(K)=2.*AZ(K)
Z1=1./{1.+A1(K))
22=1./(1.+A2(K))
23=21*22
CL(K}=1.-23/A1(K}+Al(K)*Z23-22*22/A1 (K}
C2(K)=(1.+22)*23/R1 (K}



C3{K)=1.-Cl(K)-C2({K)
C4{K)=-A1(K)*Z23+23*Z2
C5({K)=~Z3*22*RA2 (K) /AL (K)
C6(K)=1.-C4 (K)-CS(K)

75 CONTINUE

DO 76 K=3,NPi

76 ARZ (K)=DX{K-1)/DX(K)
DO 77 K=3,N
EL(K})=(2.+1./82(K})/{4.*(1.+1./A2(K)))
E2(K)=(2.+1./A2{K)) /4.
E3(K)=1.-E1(K)-E2(K)
E4{(K})=(2.+A2(K+1))/4.
ES(K)={2.+A2(K+1)) /(4.*(1.+A2 (K+1)})
E6 (K)=1.-E4 (K)-E5(K)

77 CONTINUE

DO 78 I=3,LP1
78 AZ{I)=DY(I)/DY(I-1)
Do 79 I1=3,L
BP1(I)={(2.+A2 (1)) /(4. *(1.+A2(1)})
D2 (I)=(2.+A2(I)}/4.
D3(I)=1.-D1(X}-D2(I)
DA(I)=(2.+1./A2(I+1))/(4.*{1.+1./BA2(I+1)})
DS(I)=(2.+1./R2(I+1))/4.
D6(I)=1.-D4(I)=DS(I)
79 CONTINUE

DO 80 I=3,L
YDIFM=2.*RDIFY(I-1)/(RM(I)+RM{I-1))
YDIFP=2,  *RDIFY(I)/(RM(I+1)+RM(I))
Al (I)=YDIFP/YDIFM
A2 (I)=DY(I-1)/DY(L)
IF(I.EQ.3) A2(I)=2.*A2(I) -
Z1=1./(1.+R1(I})
22=1./{1.+A2(I))
Z23=21*22
GL(I)=1.-Z3/A1(I)+23*A1(I)-22*22/A1 (I}
G2(I)=(1.+22)*Z3/A1(I)
G3{I)=1.-G1(I)-G2(I}
G4 (I)=(A1({I)+22)*23
G5(I)=-23*Z2*AR2(I)/Al(I)
G6(I)=1.-G4(I)-G5(I)

80 CONTINUE
RETURN

ENTRY COEFF2(F,GAM,RHO,P,U,V,W,Q,D,DP, VISMIXT, PRAD)
DO 8000 NC=1,NF

NV=NVORDR (NC}
IF(ICYCL(NV).EQ.0) GO TO B00O

IF(NV.NE.NVV) GO TO 2000

ISTR=3

KSTR=2

CALL TRANSP(RHO,U,V,Q,D,GAM,F,VISMIXT, PRAD}
CALL PROBS1(F,GAM,RHC,U,V,W,Q,D,DP)

CALL SQURCE(F,U,V,W,Q,D,RHO,GAM, P, PRAD)

DO 215 K=2,N

DO 215 I=3,L
YDIFM=2,*RDIFY(I-1)/(RM(3)+RM(2))
PEV=PUV



85

87

89

95

100

105

110
115

116

120

IK=I+KO (X)
IKN=IK+1
IKS=IK-1
IKL=IK-KC(2)
IKR=IK+KO(2)
IKRS=IKR-1
IKLS=IKL-1
FACU=.25*% (RM({I)+R(I))/RM(I}
YDIFP=2.*RDIFY (I)/{(RM{I+1)+RM(I))
IF(K.EQ.2) GO TO 85
RHOUL=GS {I)
T1=TS(I)
X11=Y5(I, 1)
X12=YS{I,2)
X13=YS{I, 3)
X14=YS(I,4)
GO TC 100
RHOU=RHO (IKL) *U(IK)
REOUL=RHO (IKLS) *U (IKS)
IF{I.EQ.3.0R.I.EQ.L) GO TO 87
REQUL=FACU*RHOU+ (1. ~FACU) *RHEOUL .
GO TO 90
IF(I.EQ.L) GO TO 89
RHOUL=FUYBS*RHOU+FUYBSO*RHOU1
GO TO 90
RHOUL=FUYBN*RHOU+FUYBNO*RHOU1
CONTINUE
T1=0. 5*(GAM(IKL)+GAM(IKLS))/DX(K)
X11=0.
X14=0.
IF(TLl.LT.-RHOUL) GO TO 95
X12=1.
X13=0.
GO TO 100
X12=0.
X13=1.
T1=0.
IF(K.EQ.N) GO TO 140
RHOU=0.5* (RHO{IK)+RHO (IKR) ) *U{IKR)
RHOU1=0.5* (RHO(IKS)+RHO({IKRS}) *U(IKRS)
IF(I.EQ.L.OR.I.EQ.3) GO TO 105
RHOQU=FACU*RHOU+ (1.-FACU) *RHOU1L
GO TO 115
IF(I.EQ.L) GO TO 110
RHOU=FUYBS*RHOU+FUYBSO*RHOU1
GO TC 115
RHOU= FUYBN*RHOU+FUYBNO*RHOUI
CONTINUE
GAMR=0. 25*(GAM(IKR)+GAM(IKRS)+GAM(IKS)+GAM(IK))
T2=GAMR/D¥ (K+1)
X21=0,
X22=0,
X23=0.
X24=0.
IF(K.NE.2.AND.K.NE. (N-1}) GO TO 120
GXP=0.5*ABS {RHOU)
IF(T2.LT.GXP) GO TO 130
X22=0.5
X23=0.5
GO TO 135
PX=ABS (RHOU/T2)
IF(PX.GT.PFV) GO TO 130
IF({RHOU.LT.0.) GO TO 125
X21=E3 (K+1)
X22=E2 (K+1)
X23=E1(K+1)



GO TC 135

125 X22=E5(K+1)
X23=E4 (K+1)
X24=E6 (K+1)
GO TO 135

130 T2=0.

IF(RHOU.GE.Q.) X22=1.
IF(RHOU.LT.0.) X23=1.

135 GS(I)=RHOU
TS({I)=T2
I5(I,1)=X21
¥S(I,2)=X22
¥S(I, 3)=X23
YS(I,4)=X24
GO TO 150

140 RHOU=RHO(IKR)*U(IKR)
RHOU1=RHO (IKRS) *U {IKRS}
IF{I.EQ.3.CR.I.EQ.L) GO TO 142
RHOU=FACU*RHOU+ (1. ~FACU) *RHOU1
GO TO 144

142 IF(I.EQ.L) GO TO 143
RHOU=FUYBS*RHOU+FUYBSO*RHOUL
GO TO 144

143 RHOU=FUYBN*RHOU+FUYBNO*RHOUL

144 CONTINUE
T2=0.5* (GAM(IKR) +GAM (IKRS)) /DX (K+1)
X21=0.

X24=0.
IF(T2.LT.RHOU) GO TO 145
X22=0.
X23=1.
GO TO 150
145 ¥X22=1.
X23=0.
T2=0.

150 IF(I.EQ.3) GO TO 155
RHOVS=RHOV
51=52
¥1l=Y21
Y12=¥22
¥Y13=Y23
Y14=Y24
GO TO 160

155 IKSS=IK-2
RHOVS=R (1) *RHO({IKSS) *V(IKS)
8§1=2.*GAM({IKSS) *R(1)/RDIFY (I-1)
Y1l1=0.

Y14=0. :
IF(S1.LT.~-RHOVS} GO TO 157
Yi2=1.
- Y13=0.
GO TO 160
157 ¥12=0.
Y13=1.
51=0.

160 IF(I.EQ.L) GC TO 185 :
FACV=.25*(RM(I}+R(I))*DY(I)/RDIFY (I}
RHOV=0.5*RM(I+1)* (RHO(IK)+RHO{IKN) ) *V({IKN)
RHOV1=0.5*RM(I) * (RHO(IKS) +RHO{IK) ) *V(IK)
RHQV=FACV*RHOV+({1.-FACV) *RHOV1
52=2.*R(I)*GAM(IK}/RDIFY(I)
Y21=0."

Y22=0.
¥23=0.
Y24=0.
IF(I.NE.3.AND.I.NE.(L-1)) GO TO 165



161 GRP=FACV*RHOV
GR=(1.~FACV) *RHOV
IF(S2.LT.GRP) GO TO 175
IF(S2.LT.-GR) GO TO 175
Y22=1,-FACV
Y23=FACV
GO TO 180

165 PY=ABS (RHOV/S2)

IF{PY.GT.PFV) GO TO 175
IF(RHOV.LT.0.) GO TO 170
¥21=G3(I)

Y22=G1(I)

Y23=G2 (I}

GO TO 180

170 ¥22=G4 (I+1)

¥23=G6(I+1)
Y24=G5 (I+1)
GO TO 180
175 §2=0.
IF(RHOV.GE.0.) Y22=1.
IF(RHOV.LT.0.) Y23=1. .
180 GO TO 195
185 RHOV=R(LP1}*RHO(IKN)*V(IKN)
§2=2 . *GAM(IKN) *R(LP1) /YDIFP
¥21=0.
Y24=0.
IF(S2.LT.RHOV) GO TG 190
Y22=0.
Y23=1.
GO TO 195
190 s52=0.
Y22=1,
¥23=0.

195 CONTINUE
AN{IK]}={S2+Y14*RHOVS-YZ23*RHOV) /RDIFYV(I)
AS(IK)=(S1+Y12*RHOVS-Y21*RHOV) /RDIFYV{I)
AR({IK)=(T2+X14*RHOUL-X23*RHOU) /DIFX {K)
AL (IK)={T1+X12*RHOUL-X21*RHOU) /DIFX (K)
ANN=-Y24*RHOV/RDIFYV(I)
ASS=Y11*RHOVS/RDIFYV(I)
ARR=-¥24*RHOU/DIFX {K}
ALL=X11*RHOUL/DIFX (K)
SP(IK)=AN(IK)+AS(IK)+AR(IK)+AL{IK)~-SP(IK)
DIVG=(RHOV~-RHOVS) /RDIFYV(I) + {RHOU-RHOUL) /DIF¥X (K)
DPDY=(P{IK)-P{IKS))/DY (I}
SU(IK)=SU(IK)-DPDY
IF(DIVG.LT.0.) GO TO 196
SP(IK)=SP(IK})+DIVG
SU{IK)=SU(IK)+DIVG*V(IK)

196 IF(KTIM.EQ.l}) GO TO 200
RDT=.5* (RHOFOLD ( IK) +RHOFOLD (IKS) ) /DTIM
IKNV=IK+NFO (NV)
SU{IK)=SU{IK)+RDT*FOLD (IKNV)
SP(IK)=SP(IK)+RDT

200 CONTINUE
CALL ADJUST (F, NV, IK, ANN, ASS, ARR, ALL, SEXT)
SU{IK)=SU{IK)+SEXT
QV (IK) =RELAX (NV) /{SP{IK) *DY(I))

215 CONTINUE
CALL PROBS2(F,GBM, RHO,U,V,W,Q, D, DB}
CALL SWEEP(F)

CALL PROBS3(F,GAM, RHO,U,V,W,Q,D,DP) ~
GO TO 8000
2000 IF(NV.NE.NVW}GC TO 3000

GO TO 8000



3000 IF(NV.NE.NVU} GO TO 5000

- . " T = A — A . = — i) . = AR A . A = - —— i — — — —

ISTR=2
KSTR=3
CALL TRANSP(RHO,U,V,Q,D,GAM, F, VISMIXT, PRAD)
CALL PROBS1(F,GAM,RHO,U,V,W,Q,D, DP}
CALL SQURCE(F,U,V,W,Q,D,RHO,GAM, P, PRAD}
DO 415 I=2,1
DO 415 K=3,N
PEU=PUV
IK=I+KQ (K} -
IKN=IK+1
IKS=IK-1
IKL=IK-KO(2}
IKR=IK+KOQO(2)
IKLN=IKL+1
IKLS=IKL-1
IF(I.EQ.2}) GO TO 305
RHOVS=GS (K)
S1=T5(K)
Y11=YS (K, 1)
Y12=YS (K, 2}
Y13=YS (K, 3}
Y14=YS (K, 4)
GO TC 31¢
305 RHOV=RHO(IKS)*V{IK)
RHOV1=RHO (IKLS) *V{IKL)
IF(K.EQ.3.0R.K.EQ.N} GO TO 3086
RHOVS=0.5*R {1} * (RHOV+RHOV1)
GO TO 308
306 IF(K.EQ.N)}) GO TC 307
RHOVS=R(1}* (FXBL*RHOV+FXBLO*RHOV1}
GO TO 308
307 RHOVS=R{1)* [FXBR*RHOV+FXBRO*RHOV1}
308 CONTINUE
$1=0.5* (GAM(IKS}+GAM(IKLS))*R(1)/DY{I)

Y14=0.
IF(S1.LT.-RHOVS} GO TO 309
Y12=1.
¥13=0.
GC TO 310
309 Yiz=0.
Y13=1.
51=0.
310 CONTINUE
IF(I.EQ.L) GO TO 340
RHOV=0.5* (RHO (IK)+RHO {IKN) ) *V{IKN)
RHOV1=0.5* (RHO (IKL)+RHO (IKLN) } *V (IKLN)
IF(K.EQ.3.0R.K.EQ.N) GO TO 316
RHOV=0.5*RM(I+1)* {RHOV+RHOV1)
GO TC 319
316 IF(K.EQ.N) GO TO 318
RHOV=RM (I+1}* (FXBL*RHOV+FXBLO*RHOV1)
GC TO 319
318 RHOV=RM(I+1)* (FXBR*RHOV+FXBRO*RHOV1}"
319 CONTINUE
GAMN=0.25* (GAM{IK) +GAM (IKL)+GAM (IKN)+GAM (IKLN))
52=GAMN*RM{I+1)/DY{I+1)
¥21=0.



Y22=0.
Y23=0.
Y24=0.
IF{I.NE.2.AND.I.NE.({L=-1)} GO TC 320
321 GRP=0.5*ABS (RHQV) .
IF(52.LT.GRP} GO TO 330
Y22=0.5
¥Y23=0.5
GO TO 335
320 PY=ABS (RHOV/SZ}
IF(PY.GT.PFU) GO TO 330
IF(RHOV.LT.0.) GO TO 325
Y21=D3(I+1)
Y22=D2 (I+1)
Y23=D1(I+1)
GO TO 335
325 Y22=D4(I+1)
Y23=D5(I+1)
¥24=D6(1+1)
GO TO 335
330 s52=0.
IF(RHOV.GE.0.) Y22=1.
IF(RHOV,LT.0.) Y23=1.
335 GS{K)=RHOV
TS{K)=52
¥YS(K,1)=Y21
YS(K,2)=Y22
YS(K,3)=Y23
YS(K,4)=Y24
GO TO 350
340 RHOV=RHO (IKN)*V [IKN)
RHOV1=RHEO (IKLN) *V {IKLN)
IF(K.EQ.3.0R.K.EQ.N) GO TO 342
RHOV=0.5*R{LP1)* (RHOV+RHOV1)
GO TO 344
342 IF(K.EQ.N) GO TQ 343
RHOV=R (LP1) * (FXBL*RHOV+FXBLO*RHOV1)
GO TO 344
343 RHOV=R{LP1)* (FXBR*RHOV+FXBRO*RHOV1)
344 CONTINUE
52=0.5*R{LP1)* {GAM(IKN)+GAM{IKLN}) /DY {I+1)
¥21=0.
Y24=0.
IF(S2.LT.RHOV) GO TG 345
¥22=0.
¥23=1.
GO TQ 350
345 Y22=1.
Y23=0.
52=0.
350 CONTINUE

IF(K.EQ.3}) GO TO 355
RHOUL=RHOU
T1=T2
X11=X21
X12=X22
X13=X23
Xl4=x24
GO TO 357

355 IKLL=IKL-KO(2)
RHOUL=RHEO (IKLL) *U{IKL)
T1=2.*GAM(IKLL)/DIFX(K-1)
X11=0.



356

357

358

380

365

370

378
380

385

390

X14=0.

IF(T1.LT.-RHOUL) GO TO 356

X12=1.

X13=0.

GG TO 357

X12=0.

X13=1.

T1i=0.

IF(K.EQ.N) GO TO 380
FACP=DX (K) / (X (K+1})-X (K-1} )
FACO=1.-FACP
RHOU=0.5* (RHO(IK) +RHO(IKL) ) *U({IK)
RHOQUL1=0.5* (RHO (IK)+RHO(IKR}) ) *U{IKR)
RHOU=FACO*RHOU+FACP*RHOU1
T2=2.*GAM(IK) /DIFX(K)

X21=0.

X22=0.

X23=0.

X24=0.

IF(K.NE.3.AND.K.NE. (N-1)) GO TO 380
GXP=FACP*RHQU .
GX=DX (K+1) *GXP/DX (K)

IF(T2.LT.GXP) GO TC 370
IF(T2.LT.-GX) GO TO 370

X22=FACO

X23=FACP

GO TO 375

PX=ABS (RHOU/T2}

IF(PX.GT.PFU} GO TO 370
IF{RHOU.LT.0.}) GO TO 3653

X21=C3 (K}

X22=C1 (K)

X23=C2 (K)

GO TC 375

X22=C4 (K+1)

X23=C6 (K+1)

X24=C5 (K+1)

GO TO 375

T2=0.

IF(RHCU.GE.0.) X22=1.
IF(RHOU.LT.0.) X23=1.

GO TO 390

RHOU=RHO (IKR) *U (IKR)
T2=2,*GAM({IKR) /DIFX (K}

X21=0.

X24=0.

IF(T2.LT.RHOU)} GO TO 385

X22=0.

X23=1.

GO TO 390

T2=0.

X22=1.

X23=0.

CONTINUE
AN(IK}=(S2+Y14*RHOVS-Y23*RHOV) /RDIFY (I}
AS(IK)=(S1+Y12*RHOVS-Y21*RHOV)/RDIFY (I}
AR(IK}={(T2+X14*RHOUL-X23*RHOU) /DIFXU (K)
AL{IK)=(T1+RHOUL*X12-X21*RHOU) /DIFXU (K)

ANN=-Y24*RHOV/RDIFY(I)

ASS=Y11*RHOVS/RDIFY (I}

ARR=-X24*RHOU/DIFXU(K)

ALL=X11*RHOUL/DIFXU(K)

DIVG= (RHOV-RHOVS) /RDIFY (I)+ (RHOU-RHOUL) /DIFXU (K}
SP{IK)=AN(IK)+AS{IK)+AR{IK)+AL{IK)-SP(IK}
DEDX={P (IK)-P(IKL})/DX(K)

SU(IK)=SU(IK)-DPDX



IF(DIVG.LT.0.) GO TO 395
SP(IK)=SP(IK}+DIVG
SU{IK)=8U{IK)+DIVG*U(IK)

395 IF{KTIM.EQ.1l} GO TO 400
RDT=.5* (RHOFOLD (IK) +RHOFOLD (IKL} ) /DTIM
IKNV=IK+NFO (NV) '
SU(IK)=SU(IK)+RDT*FOLD (IKNV)
SP(IK)=SP(IK)+RDT

400 CONTINUE
CALL ADJUST(F, NV, IK, ANN, ASS, ARR, ALL, SEXT)
SU(IK)=SU{IK)+SEXT
QU(IK)=RELAX (NV})/{SP{IK) *DX (K} )

415 CONTINUE
CALL PROBSZ(F,GAM,RHO,U,V,W,0Q,D,DP)
CALL SWEEP(F)
CALL PROBS3(F,GAM,RHO,U,V,W,Q,D,DP)
GO TO 8000

5000 IF(NV.NE.NVDP) GO TO 6000

** MASS CONSERVATION EQUATION **

ISTR=2
KSTR=2

CALL PROBS1(F,GAM,RHO,U,V,W,Q,D,DP)
DO 504 I=1,LP1

DO 504 K=1, NP1

IK=I+KO (K)

DP(IK)=0.0

504 CONTINUE
DO 570 I=2,L
DO 570 K=2,N
IK=I+KO (K)

IKN=TK+1

IKS=IK-1
IKL=IK-KO(2)
IKR=IK+KO{2)
IF({I.NE.2) GO TO 505

506 AS(IK}=0.0
GRM=R {1) *RHO(IKS}*V{IK)

GO TO 510

505 RQVS=TS (K)

GRM=GS5 (K)
AS({IK)=RQVS/RDIFY(I)

510 IF(I.EQ.L} GO TO 515
RRHON=,5*RM(I+1)* (RHO{IK)+RHO (IKN)}
GRP=RRHON*V (IKN) :
RQVN=RRHON*QV ( IKN)

TS (K) =RQVN

GS {K) =GRP
AN(IK)=RQVN/RDIFY(I)
GO TO 540

515 GRP=R{LP1)*RHO{IKN])*V{IKN)
AN(IK)=0.0

540 CONTINUE

IF(K.NE.2) GO TO 545

546 AL{IK)=0.0
GXM=RHO {IKL) *U(IK)

GO TO 550

545 RQUL=RQUR
GXM=GXP

AL (IK)=RQUL/DIFX(K)

550 IF(K.EQ.N) GO TO 555
RHOR=. 5* {RHQ [ IK) +RHO (IKR) )
GXP=RHOR*U {IKR)
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6000

706

705

710

715

740

741

RQUR=RHOR*QU (IKR)
AR({IK)=RQUR/DIFX{K)

GO TO 560
GXP=RHO(IKR)*U(IKR)
AR(IK)=0.0

CALCULATE MASS SOURCE
WARNING ** DRODT OMITTED FROM CONTINUITY

EQUATION **

SU(IK)=-((GRP-GRM) /RDIFY (I)+ (GXP-GXM) /DIFX(K))

RDOT=(RHOFOLD{IK)-RHO(IK))/DTIM
PRINT *,I,K,RDT
SU(IK)=SU(IK)+RDT

SP(IK)=AN(IK)+AS(IK)+AR{IK)+AL{IK)
CONTINUE
CALL PROBS2(F,GAM,RHO,U,V,W,Q,D, DP)
CALL SWEEP(F}
CORECT VELOSITIES TO CONSERVE MASS
DO 650 I=2,L
DO 650 K=2,N
IK=I+KO(K)
IKS=IK-1
IKL=IK-KO(2)
IF{I.EQ.2) GO TO &00
VI(IK)=V({IK)-QV{IK)* (DP(IK)-DP(IKS))
IF(K.EQ.2} GO TO 650
U(IK)=U(IK)-QU(IK)*(DP(IK)-DP(IKL})
CONTINUE
CALL PROBS3({F,GAM,RHO,U,V,W,Q,D,DP)
DO 660 I=1,LPL
DC 660 K=1,NPl
IK=I+KO (K)
P(IK)=P(IK}+0.8*(DP(IK)~DP({IKREF)})
GO TO 8000 i
F EQUATIONS ****
CONTINUE
ISTR=2
KSTR=2
CALL TRANSP(RHO,U,V,Q,D,GAM,F,VISMIXT, PRAD)
CALL PROBSL1({F,GAM,RHO,U,V,W,Q,D,DP)
CALL SOURCE(F,U,V,W,Q, D, RHO,GAM, P, PRAD)
Po 800 I=2,L
DC 800 K=2,N
IK=I+KQO(K)
IKN=IK+1
IKS=IK-1
IKL=IK-KO(2)
IKR=IK+KO(2)
IF(I.NE.2) GO TO 705
GRM=R (1) *RHO (IKS) *V (IK)
TRM=AMAX1 (R({1) *GAM(IKS) /DY (I), -GRM)
GO TO 710
GRM=GS (K)
TRM=TS (K}
IF(I.EQ.L) GO TO 715
GRP=.25* (RHO (IK) +RHO(IKN))*RM(I+1}*V (IKN)

TRP=AMAX1(.5* (GAM(IK)+GAM(IKN))*RM(I+1)/DY(I+1},ABS{GRP))

GS (K) =GRP

TS (K)=TRP

GC TO 740

GRP=RHO (IKN) *R(LP1}) *V{IKN)

TRP=AMAX1 (R(LPL) *GAM(IKN) /DY (I+1l},GRP)
CONTINUE

IF(K.NE.2) GO TO 745
GXM=RHO {IKL) *U{IK)
TXM=AMAX] (GAM (IKL) /DX (K) , =GXM)



745

750

755

760

765

80O

g000

10

20

30

40

GO TO 750

GXM=GXP

TXM=TXP

IF({K.EQ.N} GO TO 755

GXP=.25* (RHO(IK}+RHOC(IKR))*U(IXKR)
TXP=AMAX1{.5* (GAM({IK)+GAM(IKR)) /DX{K+1},ABS(GXP}}
GO TC 760

GXP=RHO (IKR} *U{IKR)

TXP=AMAX1 (GAM(IKR) /DX (K+1),GXF)
AN(IK}={TRP~GRP)/RDIFY (I}
RS {IK)=(TRM+GRM) /RDIFY (I)
AR{IK}={TXP-GXP)/DIFX(K)
AL{IK)={TXM+GXM}/DIFX(K)
SP{IK)=AN(IK)+AS(IK)+AR(IK)+AL(IK)-SP{IK)
IF({I.EQ.ISTR) GRM=.5*GRM
IF(K.EQ.KSTR) GXM=.5*GXM
IF({I.EQ.L) GRP=.3*GRP

IF{K.EQ.N) GXP=.5*GXP

DIVG=2.* ( (GRP-GRM) /RDIFY (I)+{GXP-GXM)/DIFX(K})
IKP=IK+NFO (NV)

IF(DIVG.LT.0.) GO TO 765
SP(IK}=SPF(IK)+DIVG
SU(IK)=SU(IK)+DIVG*F(IKP)}
IF(KTIM.EQ.1) GO TO 800
RDT=RHOFOLD (IK) /DTIM
SU(IK}=SU(IK)+RDT*FOLD (IK+NFO(NV))
SP(IK)=SP(IK)+RDT

CONTINUE

CALL PROBSZ(F,GAM,RHO,U,V,W,Q,D,DP)
CALL SWEEP(F)

CALL PROBS3(F,GAM,RHO,U,V,W,Q,D,DP)
CONTINUE

RETURN

END

SUBROUTINE ADJUST (F,NV, IK, ANN, ASS, ARR, ALL, SEXT)

PARAMETER (NX=53, NY=59, N5=52, NXYZ=3481)

DIMENSION F(17*NXYZ)
COMMON/CBCOEF/AN (NXYZ),AS{NXYZ) ,AR(NXYZ), AL (NXYZ},
1SP(NXYZ),SU(NXYZ)},QU(NXYZ),QV{NXYZ)
COMMON/CBLK1/ICYCL(20), IPRINT (20), KO (NX) ,NFQ (20},
INVORDR {20}

IKP=TK+NFO {NV)

IKPN=IKP+1

IKPS=TKP-1

IKPR=IKP+KQ(2)

IKPL=IKP-KO (2}

SEXT=0.

IF(ALL.EQ.0.) GO TC 10
IKPLL=IKPL-KO(2)

SEXT=SEXT+ALL* (F(IKPLL)-F(IKP})
IF(ARR.EQ.0.) GO TO 20
IKPRR=IKPR+KO (2)
SEXT=SEXT+ARR™* (F (IKPRR)-F{IKP})
IF(ASS.EQ.0.} GO TO 30
IKPSS=IKPS-1

SEXT=SEXT+ASS* (F(IKPSS)-F(IKP)}
IF(ANN.EQ.0.} GO TO 40
IKPNN=IKPN+1

SEXT=SEXT+ANN* (F(IKPNN)-F(IKP)}
CONTINUE

ANN=0.

ASS=0.

ARR=0.



ALL=0.

C
IF{AN(IK).GE.0.) GO TO 50
SEXT=SEXT+AN (IK) * (F(IKPN)~-F(IKP})
SP{IK}=5P(IK)-AN(IK)
AN(IK)=0.

50 IF{AS(IK).GE.0.) GO TC &0
SEXT=SEXT+AS (IK) * {F(IKPS)-F(IKP))
SP(IK)=SP(IK)-AS(IK)

AS(IK)=0.

60 IF(AL(IK).GE.0.) GO TO 70
SEXT=SEXT+AL (IK)* (F(IKPL)-F(IKP))
SP{IK)=5P(IK}-AL(IK}

AL({IK)=0.

70 IF(AR{IK}).GE.O0.) GO TO 80
SEXT=SEXT+AR{IK}*{F{IKPR)-F(IKP))
SP(IK)=SP{IK)-AR(IK)

AR(IK)=0.

80 CONTINUE
RETURN
END

C
SUBROUTINE SWEEP(F)
C

PARAMETER (NX=59, NY=59, NS=59, NXYZ=3481)

DIMENSION A(NS),B(NS)

DIMENSION F(17*NXYZ),GAM(NXYZ)
COMMON/CBCOEF /AN (NXYZ) ,AS (NXYZ2),AR(NXYZ) , AL (NXYZ),
1SP(NXYZ),SU(NXYZ),QU(NKYZ), QV(NXYZ)
COMMON/GENRAL/R(NY) , X {NX), Y{NY), RELAX(20),RESID{20),
1TITLE(6,20),PR(20), PRT (20}
COMMON/CBLK1/ICYCL(20), IPRINT (20), KO (NX), NFO(20),
1NVORDR (20}
COMMON/CBFUEL/AR, BB, RHOAIR, TEMPAD, OXYGl
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX, L, LP1,N, NP1,
1ISTR,KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IKREE, IBURN,

1ITEST, ISTOP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVDP, NVK, NVD, NVF, NVFF,
1NVNO, NVT, NVP, NVRHO, NVCO, NVCO2, NVHC, NVH2, NVH20, NVO2, NVN2, NMAX

COMMON/CBLK3/DMAX, DSUM, DTIM, FLOIN, FLOUTL, FLOUT2, PRESS, TIM, TLAST,
1F14, F2A,ATOT1, ATOT2, FLOC, FLOINFU
COMMON/CSTORE/TS (NS), YS (NS5, 4),GS(NS)
DATA ZERO/1.E-10/

IF(ITEST.GT.l) CALL TEST(1,F, GAM)
IF(ITEST.GT.0.AND.NV.NE.NVDP) CALL TEST({2, F, GAM)
RELAXO=1.-RELAX (NV} -

DO 50 I=ISTR,L

DO 530 K=KSTR,N

IK=I+KO(K)

IF(ABS {SP(IK}).LT.ZERC}) SP(IK)=0.
IF(ABS({SU({IK}).LT.ZERQ) SU({IK)=0.
IF(ABS(BN(IK}).LT.ZERO) AN(IK)=0.
IF{ABS(AS(IK)).LT.ZERO) AS(IK)=0.
IF(ABS{AR(IK}).LT.ZERO} AR(IK)=0.
IF(ABS(AL(IK)).LT.ZERO) AL(IK)=0.
AN{IK)=AN(IK)*RELAX(NV)
AS{IK)=AS{IK)*RELAX (NV)
AL(IK)=AL{IK)*RELAX(NV)
AR(IK)=AR{IK) *RELAX{NV)
SU{IK)=RELAX (NV) *SU{IK)
IF(NV.EQ.NVDP) GO TC 50
IKP=IK+NFO(NV)

IF(ABS (F{IKP)}.LT.ZERO) F(IKP}=0.0
SU(IK)=SU{IK)+RELAXO*F (IKP)*SP(IK)

OO0
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IF{ABS(SU(IK)).LT.ZERQO} SU({IK)=0.0
CONTINUE

ISUM=ISTR+L

KSUM=KSTR+N

ISTR1=ISTR-1

KSTR1=KSTR-1

NCYCL=0

IsSwW=1

KSW=1

NCYCL=NCYCL+1
IF(NV.EQ.NVD) PRINT *,'l"

DO 150 KK=KSTR, N

GO TO (104,105),KSW

K=KK

GO TO 106

K=KSUM-KK

A(ISTR1)=0.

IKS=ISTR1+KO (K) +NFO (NV)

B(ISTR1)=F (IXS)

DO 120 I=ISTR,L .
IK=T+KO (K} +NFO (NV)

IKL=IK-KO(2)

IKR=IK+KO(2)

IKP=IK

IK=IK-NFO (NV)

IF(ABS(SP{IK)).LT.ZERO) SP{IK)=0.0
IF(ABS(SU(IK)}.LT.ZERQO) SU(IK)=0.0
IF(ABS (AN(IK)).LT.ZERO) AN(IK)=0.0
IF(ABS(AS{IK)).LT.ZERQ) AS(IK)=0.0
IF(ABS(AR(IK)).LT.ZERQ) AR(IK)=0.0
IF{ABS (AL (IK)).LT.ZERQ) AL(IK)=0.0
IF(ABS(F(IKL)).LT.ZERC) F(IKL)=0.0
IF(ABS (F(IKR)).LT.ZERO) F(IKR}=0.0
IF(ABS(F(IKP)).LT.ZERO) "T(IKP}=0.0
IF(ABS(F(IK)).LT.ZERO) F(IK}=0.0
IF(ABS{A(I)).LT.Z2ERO} A{(I)=0.0
IF(ABS(B(I}).LT.ZERO} B(I)=0.0
IF{ABS(A(I-1)).LT.ZERO) A{I-1)=0.0
IF(ABS{B(I-1)}.LT.ZERQ) B(I-1)=0.0

STORE=SP (IK) ~AS (IK) *A(I-1)
IF(ABS (STORE).LE.ZERO} GOTO 121
A(I)=BN(IK)/STORE
CONTINUE

IF(NV.EQ.NVD.AND.B(I-1).LT.ZERO) B(I-1)=0.0
IF(NV.EQ.NVD.AND.B(I-1).GT.1.E20) B{I-1)=1.E20

IF (NV.EQ.NVD) PRINT *,I,K,AS(IK),B(I-1),SU(IK),AL({IK),
1F(IKL),AR(IK), F(IKR) .
B(I)=(AS{IK)*B(I-1)+SU(IK)+AL(IK)*F(IKL)+AR(IK)*F(IKR))
IF(ABS(B(I)).LE.ZERO) B(I}=0.0
IF(NV.EQ.NVD.AND.B(I).LT.ZERO) B(I}=0.0
IF(NV.EQ.NVD.AND.B(I).GT.1.E20) B(I)=1.E20
IF(NV.EQ.NVDP) B(I)=B(I)+RELAXO*F(IKP)*SP(IK)
IF(ABS(B(I)).LT.ZERO) B(I)=0.0

IF (ABS (STORE} .LE.ZERO) GOTO 122
B(I)=B(I)/STORE
CONTINUE

IF(NV.EQ.NVD.AND.B(I).LT.ZERQ) B(I)=0.0
IF{NV.EQ.NVD.AND.B(I).GT.1.E20) B(I)=1.E20
IF(ABS(B(I)).LT.ZERO) B(I)=0.0
CONTINUE

IF(NV,EQ.NVD) PRINT *,'2°

DO 130 II=ISTR,L

I=ISUM-II

IK=I+KO (K) +NFO (NV)

IKN=IK+1



IF{ABS(F(IKN)).LT.ZERQ) F(IKN)=0.0
F(IK})=A(L)*F(IKN)+B(I)
IF(ABS{F(IK)).LT.ZERO) F(IK)=0.0
IF(NV.EQ.NVF) F({IK)=AMAX1{ZERO,AMIN1(1.0,Z.(IK)))
IF(NV.NE.NVD) GO TO 130
IXF=IK-NFO{NV)
FMAX=BB/ (AA+BB)
IMAX=AA*F {IKF+NFO (NVE) )
IF(F(IKF+NFO(NVE)) .GT.FMAX) ZMAX=BB* (1.0~ (IKF+NFO{(NVE}))
F({IK)=AMAX]1 (ZERQ, AMIN] (ZMAX,F(IK)))
130 CONTINUE
IF(NV.EQ.NVD) PRINT *,'3’'
150 CONTINUE
IF(NV.EQ.NVD) PRINT *,'4"
PO 350 IT=ISTR,L
GO TO{301,302),ISW
301 I=TI
GO TO 306
302 I=ISUM-II
306 I=I+NFO(NV)
A(KSTRL}=0.0
IKL=I+KO{KSTR1)
B{KSTR1)=F(IKL}
IF{NV.EQ.NVD} PRINT *,'5’
DO 320 KK=KSTR,N
K=KK
IK=I+KO(K)
IKN=IK+1
IKS=IK-1
IKP=IK
IK=IK-NFO{NV)
IF{ABS(F(IKN)).LT.ZERO) F(IKN)=0.
IF(ABS(F{IKS)}.LT.ZERQ} F(IKS)=0.
IF(ABS (SP{IK)).LT.ZERQ}) SP({IK}=0.
IF{ABS (SU(IK))..LT.ZERC) SU(IK}=0.
IF(ABS(AN(IK}).LT.ZERO) AN(IK)=0.
IF{ABS(AS{IK)).LT.ZERO) AS({IK)=C.
IF{ABS (AR(IK}).LT.ZERQO) AR(IK)=0.
IF(ABS (AL (IK)) .LT.ZERC)} AL(IK)=0,.
IF{ABS(F(IKL)).LT.ZERO) F(IKL)=0.
IF(ABS({F(IKR}).LT.ZERO} F{IKR)=0.
IF(ABS(F{IKP)).LT.ZERO} F(IKP)=0.
IF(ABS({F{IK)).LT.ZERO) F(IK)=0.0
IF(ABS({A(K)).LT.ZERO) A(K)=0.0
IF(ABS(B(K)).LT.ZERO) B(K}=0.0
IF{ABS{A{K~1)).LT.ZERO) A(K-1}=0.0
IF(ABS(B(K~1)).LT.ZERO) B(K-1}=0.0
STORE=SP(IK)-AL{IK)*A(K-1)
IF{ABS (STORE) .LE.ZERQO) GOTO 321
A (K)=AR({IK) /STORE
321 CONTINUE
IF(ABS(A(K)}.LT.ZERO}) A(K}=0.0
IF(NV.EQ.NVD.AND.B(K-1).LT.2ZERQ) B(K-1)=0.0
IF(NV.EQ.NVD.AND.B(K-1) .GT.1.E20) B(K~1}=1.E20
IF(NV.EQ.NVD) PRINT *,I,K,AL(IK),B(K-1),SU{IK),AN{(IK),
1F(IKN},AS(IK),F({IKS)
B{K)=(AL(IK)*B({K-1)+SU(IK)+AN{IK)}*F{IKN}+AS(IK)*F{IKS))
IF(ABS(B(K)).LT.ZERO) B(K)=0.0
IF(NV.EQ.NVD.AND.B(K) .LT.ZERQ) B({K}=0.0
IF(NV.EQ.NVD.AND.B(K) .GT.1.E20) B(K)=1.E20
IF(NV.EQ.NVDP) B({K)=B(K)+RELAXO*F (IKP}*SP(IK)
IF(ABS (STORE) .LE. ZERO} GOTO 322
B(K)=B(K) /STORE
322 CONTINUE

COOCOO0OO0COOoCOoO0O0O



IF(NV.EQ.NVD.AND.B(K).LT.ZERQO) B(K)=0.0
IF(NV.EQ.NVD.AND.B(K) .GT.1.E20}) B(K)=1.EZ20
IF{ABS(B{K)).LT.2ERQ} B(K)=0.0

320 CONTINUE

c IF(NV.EQ.NVD) PRINT *,'6"'
DO 330 KK=KSTR,N
K=KSUM-~KK
IXK=I+KO (K}

IKR=IK+KO (2}

IF(ABS(F(IKR)).LT.Z2ERO) F(IKR)=0.0
FIIK)=A(K)*F(IKR}+B(K)
IF{ABS(F(IK)).LT.ZERQ) F(IK)=0.0

C __________
IF(NV.EQ.NVE) F(IK)=AMAX1(ZERO,AMINL(1.0,F(IK)))
IF{NV.NE.NVD) GO TO 330
IKF=IK-NFO (NV)

FMAX=BB/ (AA+BB)
ZMAX=AAYE (IKF+NFO (NVE) )
IF(F(IKF+NFQ(NVF)).GT.FMAX) ZMAX=BB*{1.0-F (IKF+NFO(NVF)))
F{IK)=AMAX1 (ZERO, AMINL (ZMAX, F{IK}))
L .
330 CONTINUE
C IF(NV.EQ.NVD) PRINT *,'7’
350 CONTINUE

c IF(NV.EQ.NVD) PRINT *, '8’
IF(NCYCL.LT.ICYCL(NV}) GO TO 8C
IF(ITEST.GT.0.AND.NV.EQ.NVDP} CALL TEST (2, F,GAM)
RETURN
END

C

SUBROUTINE SOQURCE(F,U,V,W,Q,D,RHO,GAM, P, PRAD)
PARAMETER (NX=59, NY=59, N5=59, NXYZ=34381)

DIMENSION F({17*NXYZ),GAM{NXYZ),P(NXYZ), REO(NXYZ)
DIMENSION U(NXYZ),V(NXYZ),W(NXYZ),DP(NXYZ), Q(NXYZ),
1D(NXYZ),TEMP(NXYZ), PSI (NXYZ), PRAD (NXYZ)
COMMON/CBCOEE/AN (NXYZ},AS (NXYZ), AR(NXYZ) ,BRL (NXYZ)},
1SP(NXYZ),SU(NXYZ) ,QU{(NXYZ),QV (NXYZ)
COMMON/GENRAL/R(NY) , X (NX), Y (NY),RELAX {20) ,RESID (20},
1TITLE{6,20),PR(20),PRT (20}
COMMON/CBLK1/ICYCL(20), IPRINT (20}, KO(NX) ,NFO{20},
INVORDR (20}
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX,L,LP1, N, NP1,
1ISTR, KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IKREF, IBURN,

1TTEST, ISTOP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVDP, NVK, NVD, NVF, NVFF,
INVNQ, NVT, NVP, NVRHO, NVCO, NVCO2, NVHC, NVHZ, NVHZ(0, NV0O2, NVN2Z, NMAX

COMMON/CBLK3 /DMAX, DSUM, DTIM, FLOIN, FLOUTL, FLOUTZ, PRESS, TIM, TLAST,
1F1A,F2A,ATOTL, ATOT2, FLOC, FLOINFU

COMMON/CGRID/DY (NY), DX (NX), RDIFY (NY) ,RDIFYV (NY),

IRPIFX (NX}, DIFXU(NX), RM{NY), YV (NY), XU (NX)
COMMON/CTURB/AK, CD1,CD2, CM, CD, EWALL, RED
COMMON/CPROP/CP, GRSCON, RHOREF, VISCO, WAIR
COMMON/OBSTACL/IARX, ITEL, KARX, KTEL, IFARX, IFTEL, TIN1,IIS1,

1KKW1, KKE1, IIN2, 1152, UFU, RHOFU, RKE (NXYZ), DIK(NXYZ) , RLU(NXYZ),

1IRLV{NXYZ),RLUV(NXYZ}, FIKL (NY}, FIKR (NY), FIKN (NX} , FIKS (NX)

COMMON /UVRMS /URMS (NXYZ) , VRMS (NXYZ) , UMESQ (NXYZ) , VMESO (NXYZ),
1QMESO (NXYZ) , DMESO (NXYZ) , ARXEI1 (NXYZ),ARXEIZ (NXYZ), ARXEI3 (NXYZ},
1ARXEIL4 (NXYZ), PMESO (NXYZ),ARXEIS (NXYZ), ARXEI6 (NXYZ) , ARXEI7 (NXYZ)
1,ARXEIB (NXYZ),ARXEIS(NXYZ),ARXEI10 (NXYZ), QTOTAL (NXYZ)

1, PRMS1 (NXY2Z), URL1 (NXYZ),UR2 (NXYZ), VR] (NXYZ), VR2 (NXYZ)}, COMESO

(NXYZ)} .

1,ARXEI11({NXYZ), TMESO (NXYZ},ARXETI12 (NXYZ), FMESO (NXYZ)
COMMON/COEMFFE/EMUTEF (NXYZ)

COMMON/EDUT /FDOT (NXYZ)

COMMON/FIII/FII{NXYZ), FLLL (NXYZ}



DATA ZERO/1.E~10/
IF(NV.NE.NVV) GO TO 1000

DO 190 I=ISTR,L

DO 180 K=KSTR,N

IK=I+KO (K)

IKN=IK+1

IKS=IK-1

IKL=TK~-KO(2)

IKR=IK+KGC{2)

IKRS=IKR~1

IKLS=IKL-1

IF(K.NE.KSTR) GO TO 150
151 GMDUM=.5* (GAM(IKL)+GAM{IKLS) }* (U(IK)~U{IXS)}

GO TO 160
150 GMDUM=GMDUP
160 IF(K.EQ.N) GO TC 170

GMDUP=.25* (GAM(IK)+GAM(IKR)+GAM{IKRS) +GAM(IKS))*

1 {(U{IKR)-U{IKRS)}

GO TO 180 .
170 GMDUP=.5* (GAM{IKR)+GAM(IKRS))*{(U(IKR)-U(IKRS})
180 SU(IK)={GMDUP-GMDUM}/(DIFX(X)*DY(I))

GRAV=9,81

RHOV=_.5* {RHO(IK}+RHO(IKS))

RHOM=RHOV-RHOREF

SU(IK}=SU({IK)-RHCM*GRAV

IF{KRAD.EQ.1) GO TO 190

SP(IK)=—(GAM(IK)+GAM{IKS))}/RM(TI}**2

WAV=_.5* (R{I)*W(IK)+R(I~-1)}*W(IKS))/RM(I)

SU(IK)=SU{IK)+.5* (RHO(IK)+RHQ(IKS) ) *WAV**2/RM(I)
190 CONTINUE

1000 IF(NV.NE.NVW) GO TO 2000

DO 290 I=ISTR,L
DO 290 K=KSTR,N
IK=I+KO (K}
SU(IK)}=0.
SP({IK)=0.

290 CONTINUE

2000 IF(NV.NE.NVU)} GO TO 3000

DO 390 K=KSTR,N
DO 390 I=ISTR,L
RP=.5* (RM({I+1)+RM(I})
IK=I+KO (K}
IKN=TK+1
IKS=IK-1
IKL=IK-KO(2)
IKR=IK+KO(2)
IKLN=IKL+1
IKLS=IKL-1
SU(IK)=0.0
SP(IK)=0.0
IF(I.NE.ISTR) GO TO 310
309 RGMDV=.5*(GAM(IKS)+GAM(IKLS))*R({1)*(V(IX)-V(IKL)})
GO TO 320
310 RGMDV=RGMDVP
320 IF(I.EQ.L} GO TC 330
RGMDVP=.25* (GAM{IK) +GAM (IKN) +GAM (IKLN) +GAM { IKL) ) *RM{I+1}*
1 (V(IKN)-V{IKLN)}
GO TO 340
330 RGMDVP=.5* {GAM(IKN)+GAM(IKLN))*R{LPL1)*(V(IKN}~-V(IKLN))



340 SU(IX)=(RGMDVP-RGMDV)/(RDIFY(I)*DX(K))
390 CONTINUE
c
3000 IF(NV.NE.NVK} GO TO 4000
c
COO00000CO0O00C00C000000C0
C
RP=.5* (RM{I)+RM(I+1))
DIFY=RDIFY(I)/RP
YDIF=Y(I+1)}-Y(I~1)
DO 650 K=2,N
XDIF=X (K+1}-X(K-1}
IK=I+KQ(K)
IKP=IK+NFQ (NVK)}
IF(F(IKP).GT.ZERO.AND.I.GE.IIN2) GO TO 1402
IF(F(IXP).GT.ZERQO.AND.I.GT.IIS1.AND.I.LT.XKKW1.AND . K.LE.IIS2)}
1 GO TO 1403
IF(F(IKP}.GT.ZERQO) GO TO 1601
SU{IK)=0.
SP(IK)=0.
GO TO 650
1402 CONTINUE
DYW=Y (LP1)-Y(I)
UUU=ABS (U{IK))
UUU=SQRT (GAM(IK} *UUU/DYW/RHO (IK} )
RYY=SQRT (UUU} *DYW*RHO (IK) /GAM (IK)
FMM=1.-EXP(-RYY*RYY/625.)
DDD=SQRT (DIFX (K) *RDIFY(I))
DDD=AMINI1 {DDD, 0.32*DYW)
GOTO 1600
1403 CONTINUE
DXW=¥ (K)
VVV=ABS (V(IK)}
VVV=S8QRT (GAM (IK) *VVV/DXW/RHO (IK))
RYY=SQRT (VVV) *DXW*RHO (IK} /GAM (IK)
FMM=1.-EXP (-RYY*RYY/625.)
DDD=SQRT (DIFX (K) *RDIFY (I})
DDD=AMIN1 (PDD, 0. 92*DXW}
GOTO 1600
1601 CONTINUE
FMM=1.
DDD=SQRT (DIFX (K} *RDIFY(I})

IKN=TK+1
IKS=IK-1
IKL=IK~KO(2)
IKR=IK+KOQO(2)
IKRN=IKR+1
IKLN=IKL+1
IKRS=IKR-1
DVDY=(V (IKN)-V{IK))/DIFY
DUDX= (U {IKR)-U({IK) ) /DIFX(K)
DVDX=.5* (V({IKR) +V{IKRN)-V{IKL}-V{IKLN))/XDIF
DUDY=.5* (U{IKN)+U{IKRN)-U(IKS)-U(IKRS})/YDIF
IF(R(I-1).LE.Q.) GO TO 2404
DWBRDY= (W{IKN)/R(I+1)-W(IKS)/R(I-1))/YDIF
GO TO 2406

2404 DWBRDY=(W(IKN)/R{I+1)-W(IK)/R{I})}/YDIF

2406 DWDX=(W(IKR)-W(IKL))/XDIF ’
SU{IK)=DVDY**2+DUDX**2+DVDX*DUDY
SP(IK)=(RM{I+1)*V(IKN}-RM{I)*V(IK))/RDIFY(I}+DUDX
IF{KRAD.EQ.1) GO TO 2408
FACR=(R{I})-RM(I}))/(RM{I+1)-RM(I}}



VAV=(1.-FACR) *V (IK) +FACR*V (IKN)
SU(IK)=SU(IK)+ (VAV/R(I))**2
2408 SU(IK)=2.*SU(IK)+(R(I)*DWBRDY}**2+DUDY**2+DVDX**2+DWDX**2
RLUV (IK) =RLUV (IK) * FMM
IF(RLUV(IK).LT.0.09) RLUV(IK)=0.09
EMUT=RHO (IK) *RLUV (1K} *DDD*SQRT (F (IKP} )
SU (LK) =EMUT*SU ( IK)
SP(IK)=-.666667* (RHO (IK) +EMUT*SP (IK) /F (IKP}) *SP (IK)
IF(SP(IK).LT.0.) GO TO 2410
SU(IK)=SU{IK)+SP (IK)*F(IKP)
SP(IK)=0.
2410 CONTINUE
DDE=0.92%F(IKP)**1,5/DDD
SP(IK)=8P (IK)-RHO({IK)*DDE/F (IKP)
CO000CAO00O0000C00000000000
650 CONTINUE
C .
4000 IF(NV.NE.NVF) GO TO 5000
C
DO 550 I=ISTR,L
DO 550 K=KSTR,N .
IK=I+KO (K)
SU(IK)=0.
SP(IK)=0.
550 CONTINUE

5000 IF(NV.NE.NVD} GO TO 6000

DO 5001 I=ISTR,L
DO 5001 K=KSTR,N
IK=I+KO (K}
IKP=IK+NFO(NV)
DDD=SQRT(DIFX (K) *RDIFY(I))
FLDF=SQRT (F(IK+NFO(NVK))) /DDD
FLDF=1./(FLDF+1.E-10}
FLLL({IK)=-1.E-3/FLDF
FLLL({IK)=EXP(FLLL(IK))

C PRINT *,I,K,F(IK+NFQ(NVF)),FLLL, EXP(FLLL)
FDOTIK=ABS (FDOT (IK))
FOOTIK=1l./ (FDOTIK+1.E-10)

c PRINT *,FII(IK),F(IK+NFO(NVF)},FDOTIK, FLDF, F(IK+NFO(NVT))
FIL(IK})=0.
IF(F({IK+NFO(NVE)).GT.0.325.0R.F{IK+NFQ(NVE)).LT.0.0177} GOTO

cc IF(F(IK+NFQ(NVF))}.LT.0.35.AND.F({IK+NFO(NVF)).GT.0.025) GOTO

Cm e e e e
cc DFDX= (F (IK+NFO (NVF} ) -F{IKL+NFO(NVF) )} /DX {K)

cCc DFDY=(F (IK+NFO (NVF)} ) -F(IKS+NFO(NVF}}) /DY (I)

cC FLDF=2.*VISCO/PRAD(IK)* (DFDX**2+DFDY**2)

cc PRINT *,I,K,FDOTIK, FLDF

Cmm e e e —————————— e —_—————

cc PRINT *,FII(IK),F(IK+NFO(NVE}),FDOTIK, FLDF, F{IK+NFQ{NVT}}

IF(FDOTIK.GT.FLDF} GO TO 5003
4504 IF(FDOT(IK).LT.0.0} GO TO 5002

SU(IK)=RHO({IK) *FDOT (IK)
Ge TO 5001

5002 SMA=(0.0
IF(F{IKP).EQ.0.0) SMA=1.E-10
SP({IK)=RHO{IK)*FDOT(IK)/{F(IKP)+SMA)
GO TQ 5001

- 5003 CONTINUE
FII(IK)=2.

C PRINT *,FII{IK),F(IK+NFC(NVF)},6 FDOTIK, FLDF, F(IK+NFQO{NVT})
FDOT (IK)=0.0
SU(IK)=RHO(IK)*FDOT{IK)



5001

6000

750

7000

CONTINUE
IF(NV.NE.NVNO} GO TO 7000

DO 750 I=ISTR,L
PO 750 K=KSTR,N
IK=I+KOQ (K)
SP(IK)=0.

CONTINUE

IF(ITEST.GT.1l} CALL TEST(3,F,GAM)
RETURN
END

SUBROUTINE TRANSP (RHO, U, V,Q, D, GAM, F, VISMIXT, PRAD)

PARAMETER (NX=59, NY=59, NS=59, NXYZ=3481)

DIMENSION F(17*NXYZ),GAM(NXYZ), P(NXYZ), RHO(NXYZ)
DIMENSION U(NXYZ),V(NXYZ),W(NXYZ),DP(NXYZ),Q(NXYZ),
1D(NXYZ), VISMIXT (NXYZ), PRAD {NXYZ} .
COMMON/GENRAL/R(NY) , X (NX}, Y(NY) ,RELAX (20}, RESID(20),
1TITLE(6,20),PR{20),PRT (20)
COMMON/CBLK1/ICYCL(20), IPRINT (20}, KO{NX), NFO(20),
1NVORDR (20}
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX, L, LP1, N, NP1,
1ISTR, KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IKRZE, IBURN,

1ITEST, ISTQP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVDP, NVK, NVD, NVF, NVFF,

INVNO, NVT, NVP, NVRHO, NVCO, NVCO2, NVHC, NVH2, NVH20, NV02, NVN2, NMAX

COMMON /CBLK3/DMAX, DSUM, DTIM, FLOIN, FLOUT1, FLOUTZ, PRESS, TIM, TLAST,

(NXY2Z

1F1A, F2A,ATOT1, ATOT2, FLOC, FLOINFU
COMMON/CGRID/DY (NY}, DX (NX),RDIFY (NY), RDIFYV{NY),

1DIFX (NX), DIFXU (NX), RM{NY) , YV (NY}, XU (NX)

COMMON/CTURB/AK, CD1,CD2,CM, CD, EWALL, RED
COMMON/CPROQF/CP, GASCON, RHOREF, VISCC, WAIR
COMMON/OBSTACL/IARX, ITEL, KARX, KTEL, IFARX, IFTEL, IIN1, IIS:,
1KKW1l,KKE1, IIN2, 1152, UFU, RHOFU, RKE (NXYZ), DIK(NXYZ), RLU (NXYZ),
IRLV {NXYZ), RLUV{NXYZ), FIKL {NY), FIKR(NY) , FIKN {NX), FIKS (NX)
COMMON/JVRMS /URMS (NXYZ) , VRMS (NXYZ) , UMESO (NXYZ}) , VMESO {NXYZ),
1QMESO (NXYZ), DMESO(NXYZ),ARXEI1 (NXYZ) ,ARXEIZ (NXYZ), ARXEI3 (NXYZ),
1ARXEI4 (NXYZ), PMESO(NXYZ) ,ARXEIS (NXYZ), ARXETI6 (NXYZ) ,ARXEI7 (NXYZ)
1,ARXEIR (NXYZ),ARXEI9 (NXYZ) ,ARXEI10 (NXYZ), QTOTAL (NXYZ)

1, PRMS1 (NXYZ), URL (NXYZ),UR2 (NXYZ),VRL (NXYZ), VR2 (NXYZ), COMESO

)

1,ARXEI11l (NXYZ), TMESO (NXYZ), ARKEI12 (NXYZ), FEMESO (NXYZ)

DATA ZERO/1.E-10/ -

IF({NV.NE.NVV.AND.NV.NE.NVU.AND.NV.NE.NVW) GO TC 100
DO 5000 I=2,LPl

DO 5000 K=1,NPl

IK=I+KO({K)

GAM (IK) =VISCO+VISMIXT (IK)
IF{I.EQ.1.0R.I.EQ.LP1.OR.K.EQ.1.0R.K.EQ.NP1) GOTO 50
IF(I.EQ.L) GO TO 50

IF(K.EQ.2) GO TO 50

IF{F{IK+NFO(NVK)) .LE.ZERQ) GOTC 50

IF({I.GE.IIN2} GOTO 53

~© ~ IF(I.GT.IIS1.AND.I.LT.KKWLI-AND-K-LE-IIS2) GOTO- 463  —-

53

GO TO 601

CONTINUE

DYW=Y (LP1)-Y({I)

UUU=ABS (U (IK))

UUU=SQRT (GAM (IK) *UUU/DYW/REC (IK) )
RYY=SQRT (UUU) *DYW*RHO (IK) /GAM (IK)



403

50
5000
100
200

1153

2403

GOTO 2600

FMM=1.-EXP{-RYY*RYY/625.)
DDD=SQRT (DIFX(K) *RDIFY (L)}
DDD=AMINL (DDD, 0.92*DYW)

GOTC 600

CONTINUE

DXW=X (K)

VVV=RBS (V(IK))

VVV=SQRT (GAM(IK) *VVV/DXW/RHO(IK))
RYY=SQRT (VVV) *DXW*RHC (IK) /GAM(IK)
FMM=1.-EXP {-RYY*RYY/625.}
DDD=SQRT (DIFX (K) *RDIFY (1))
DDD=AMIN1 {DDD, 0.92*DXW)

GOTC 600

CONTINUE

FMM=1.

DDD=SQRT(DIFX (K) *RDIFY(I))
CONTINUE

RLUV(IK)=RLUOV{IK)*FMM
IF(RLUV({IK).LT.0.09) RLUV(IK)=0.09

GO TQ 5000
CONTINUE
GAM{IK)=VISCO
CONTINUE

RETURN

IF(NV.NE.NVD) GO TO 200
RETURN

IF (NV.NE.NVK.AND.NV.NE.NVD.AND.NV.NE.NVF) GO TO 300
DO 1151 I=2,LP1

DO 1151 K=1,NP1

IK=I+KOQ (K)

IKP=IK+NFO (NVK)

GAM (IK)=VISCO+VISMIXT (IK) /PRAD(IK)
IF(I.EQ.1.0R.I.EQ.LP1.OR.K.EQ.1.0R.K.EQ.NP1) GOTO 1150
IF({I.EQ.L) GO TO 1150

IF(K.EQ.2) GO TO 1150

IF(F{IK+NFO(NVK)).LE.ZERQ) GO TO 1150

IF(I.GE.IIN2) GO TO 1153
IF{I.GT.IIS1.AND.I.LT.KKW1.AND.K.LE.IIS2) GO TO 2403
GO TO 2601

CONTINUE

DYW=Y (LP1)-Y(I)

UUU=ABS {U(IK))

UUU=SQRT (GAM( IK) *UULU/DYW/RHO{IK} )

RYY=SQRT {UUU) *DYW*RHO (IK) /GAM (IK)

FMM=1.~EXP (-RYY*RYY/625.)
DPD=SQRT {DIFX (K} *RDIFY(I))

DDD=AMIN1 (DDD, 0.92*DYW)

GOTO 2600

CONTINUE

DXW=X (K)

VVV=ABS (V(IK})

VVV=SQRT (GAM { IK) *VVV/DXW/RHO (IK))

RYY=SQRT (VVV) *DXW*RHO (IK) /GAM(IK)

FMM=1.-EXP (-RYY*RYY/625.)
DOD=SQRT {DIFX (K) *RDIFY (I))
DDD=AMIN1 (DDD, 0. 92*DXW}

CONTINUE
FMM=1. ,
DDD=SQRT (DIFX (K) *RDIFY (I))
CONTINUE

RLUV({IK)}=RLUV(IK)*FMM



1159

1151
300

IF(RLUV(IK).LT.0.09) RLUV{IK)=0.Q09

GAM (IK)=GAM(IK)+RHO({IK) *RLUV(IK)*DDD*SQRT (F (IK+NFO(NVK))}
GO TO 1151

CONTINUE

GAM (IK)=VISCO

CONTINUE

CONTINUE

RETURN

END

SUBROUTINE THERMP (RHO, F, TEMP, VISMIXT, PRAD)
PARAMETER (NX=59, NY=59,NS=59, NXYZ=3481}

DIMENSION F(17*NXYZ),GAM(NXYZ),P(NXYZ), REO{NXYZ)
DIMENSION U(NXYZ),V(NXYZ),W(NXYZ),DP{NXYZ),Q(NXYZ),
1D{NXYZ), TEMP (NXYZ), PSI (NXYZ), VISMIXT (NXYZ), PRAD(NXYZ)
COMMON/CBCOEF/AN (NXYZ), AS (NXYZ), AR (NXYZ) , AL {NXYZ),

1SP(NXYZ},SU(NXYZ), QU{NXYZ), QV(NXYZ)}
COMMON/GENRAL/R (NY) , X (NX), Y (NY) ,RELAX {20} ,RESID(20),
1TITLE({6,20},PR({20),PRT{20)
COMMON/CBLK1/ICYCL (20), IPRINT (20}, KO (NX),NFO (20},
INVORDR(20) .
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX, L, LP1, N, NP1,
1ISTR, KSTR, ISKIP, KSKIP, NSKIP, IDMX, KDMX, IKRZF, IBURN,

1ITEST, ISTOP, LSTEP, NCYCL, NF, NV, NVU, NVV, NVW, NVDZ, NVK, NVD, NVE, NVFF,

1NVNQ, NVT, NVP, NVRHO, NVCQ, NVCOZ2, NVHC, NVH2, NVH20, NVO2, NVNZ, NMAX

COMMON/CBLK3/DMAX, DSUM, DTIM, FLOIN, FLOUT1, FLOUTZ, PRESS, TIM, TLAST,

61

9]

aGoaaaaan

LF1A, F2A,ATOT1,ATOT2, FLOC, FLOINFU
COMMON/CTURB/AK, CDL,CD2,CM, CD, EWALL, RED
COMMON/CPROP/CP, GASCON, RHOREF, VISCO, WAIR
COMMON/CBFUEL/AA, BB, RHOAIR, TEMPAD, OXYG1
COMMON/ FDUT/FDOT (NXYZ)
COMMON/FIII/FII(NXYZ), FLLL (NXYZ)

DATA Z2ERO/1.E-10/
FORMAT {F9.6,1X,E12.6,1X,E12.6,1X,E12.6}

DO 1010 I=1,LPL

DO 1010 K=1,NFl
IK=I+KO (K}
IKCO=IK+NFO (NVCO)
IKCOZ2=IK+NEQ (NVCOZ)
IKHC=IK+NFQ (NVHC)
IKHZO=IK+NFO {NVH20)
IKC2=IK+NFQ (NVO2}
IKNZ2=IK+NEO (NVNZ)

RHOLD=RHO { IK)}

IKP=IK+NFQ(NVF}

FS1=AMAX]1 (ZERQ,AMIN1 (1.0, F{IKP)))
IKF=IK+NFO (NVD)

FMAX=BB/ (AA+BB)

ZIMAX=RA*FS1

IF{FS1.GT.FMAX) ZMAX=BB*(1.0-FSl}
FS2=AMAX1 (ZERO, AMINL (ZMAX, F(IKF} })

FS1=F (IK+NFQ (NVF))
FS2=F (IK+NEFO(NVD))

CALL PARTEQ (0, FS1,F52, RHO(IK))
CALL PARTEQ(1,FS1,FS2,TEMP{IK)})
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o0

CALL PARTEQ(Z2,FS1,FS2,F{IKHC))

CALL PARTEQ(3,FS1,FS2,F(IKQ2))

CALL PARTEQ(4,FS1,FS2,F(IKCO))

CALL PARTEQ(5,FS1,F82, F{IKC02})

CALL PARTEQ(6,FS1,FS2, F{IKHZ0))

CALL PARTEQ(7,FS1,F52,FDOT{IK})
F{IKNZ)=(1.-F81)*0.758114
IF(FII{IK).GE.2.) THEN
RHOIK=1.1716-F81*(1.1716-6.5155E-01)
RHO(IK)=RHOIK+ (RHO{IK)-RHOIK)*FLLL(IK)
TEMPIK=300+FS1*{300.-300.)

TEMP (IK)=TEMPIK+ (TEMP (IK)-TEMPIK)*FLLL(IKX)
FIKO2={1~FS1}*0.2088¢
F({IKOZ2)=FIKO2+(F(IKO2)-FIKO2)*FLLL (IK})
FIKHC=FS1

F{IKHC)=FIKHC+ (F(IKHC)}-FIKHC) *FLLL (IK)
FIKNZ2=(1~-FS1}*0.79114

F(IKN2)=FIKN2+ (F(IKN2)}-FIKNZ)*FLLL (IK)

FIKCO=0.
F{IKCQ)=FIKCO+(F(IKCOQ)-FIKCO}*FLLL (IK}
FIKC02=0. .
F{IKCO2)=FIKCO2+(F(IKCC2)-FIXCO2)*FLLL(IK)
FIKH20=0.

F{IKH20)=FIKH20+ (F(IKHZ20)=FIKH20)*FLLL(IK)
CSUMN=F (IKCO} +F (IKCO2) +F{IKHC) +F (IKK20) +F (IKO2) +F (IKN2) +1.E-10
CFCO=F (IKCO) /CSUMN
CECC2=F {IKC02) /CSUMN
CFHC=F (IKHC) /CSUMN
CFH20=F (IKH20) /CSUMN
CFO2=F (IKQ2) /C5UMN
CEN2=F (IKN2) /CSUMN

ENDIF

IF(FII(IK).LT.1.) THEN

CALL PARTEQ(0,FS1,FS2,RHO(IK))

CALL PARTEQ{l,FS1,FS2, TEMP(IK)}

CALL PARTEQ(2,FS1,FSs2,F{IKHC))

CALL PARTEQ(3,FS1,FS2,F(IKO2))

CALL PARTEQ({4,FS1,FS2,F(IKCO))

CALL PARTEQ{S5,FS1,FS2,F({IKC02)}

CALL PARTEQ{6,FS1,FS2,F(IKH20))

CALL PARTEQ(7,FS1,Fs2,FDOT (IK))
F(IKN2)=(1.~-FS1)*0.79114

ELSE
RHO{IK}=1.1716-FS1*(1.1716-6.5155E-01)
TEMP {IK}=300+F81* {300.-300.)
F{IKO2)={(1-FS1)*0.20886

F{IKHC}=F51

F{IKN2)=(1-FS1)*0.79114

CSUMN=F {IKO2} +F (IKHC) +F {IKN2)
F{IKO2)=F{IKO2}/CSUMN

F({IKHC)=F (IKHC) /CSUMN

F(IKN2)=F(IKNZ) /CSUMN

F{IKCO)=0.

F({IKC02)=0.

F({IKHZ20)=0.

CSUMN=F (IKCO) +F (IKCO2)+F (IKHC) +F {(IKH20) +F ({IKO2) +F(IKN2) +1.E-10
CFCO=F (IKCO) /CSUMN

CFCO2=F {IKC02) /CSUMN

CFHC=F (IKHC) /CSUMN

CFH20=F (IKH20) /CSUMN

CFO2=F (IKO2)} /CSUMN

CEN2=F (IKN2) /CSUMN

ENDIF

= i i -

IF({I.EQ.39.AND.K.EQ.33) WRITE(17,61) F51, TEMP(IK),6FS2



OO0

.EQ.37) WRITE(18,61) FS1,TEMP({IK},FS2
EQ.40) WRITE(19,61}) FSi,TEMP(IK),FS2
.EQ.42) WRITE(48,61) FS1,TEMP(IK),FS2
EQ.46) WRITE(49,61) FS1,TEMP(IK),FS2
.EQ.49%) WRITE(50,6%1) FSi,TEMP(IK), FS2

IF({1.EQ.39.AND.
IF(I.EQ.39.AND.
IF(I.EQ.39.AND.
IF(I.EQ.39.AND.
IF(I.EQ.39.AND.

IF{I.EQ.60.AND.

ARARRR

N

.EQ.39) PRINT =*,FSLl,TEMZ(IK),FS2,DSUM

CSUMN=F (IXCO) +F (IKCO2) +F (IKHC)+F{IKH20} +Z {IKO2)+F(IKN2) +1.E-10
CFCO=F (IKCG) /CSUMN

CFCO2=F (IKCO2) /CSUMN

CFHC=F (IKHC) /CSUMN

CFH20=F {IKH20) /CSUMN

CF02=F (IKO2} /CSUMN

CFN2=F (IKN2) /CSUMN

IF(K.GE.45.AND.K.LE.46.AND.I.GE.17.AND.I.LE.33) THEN
WRITE(17,61) FS1,TEMP(IK)

WRITE (19, 61) CFHC,CECO

END IF .
IF(K.GE.49.AND.K.LE.50.AND.I.GE.15.AND.I.LE.31) THEN
WRITE (18, 61) FS1, TEMP (IK)

WRITE (19,61) CFHC,CECO

END IF

TEMPE=TEMP (IK)
CPCO=0.338-117.5/TEMPE+38200./TEMPE**+2
CPC02=0.368-148.4/TEMPE+32000. /TEMPE**2
CPHC=0.114+4.53E-3*TEMPE-3.63E-7*TEMPE*~2
CPH2=2.855+2.867E-4*TEMPE+9.92/TEMPE**0.53
CPH20=1.456+1.344E-4*TEMPE+2.36E-7*TEMPE“*2
CP02=0.36~5.375/TEMPE**0.5+47.8/TEMPE
CPN2=0.338-123.8/TEMPE+41400./TEMPE**2
CPMIX=CFECO*CPCO+CFCO2*CPCOZ+CFHC*CPHC+CFr=220*CPH20+
1CFO2*CPO2+CFN2*CPN2
CTTT={(TEMPE/491.6)**1.5
CMMIX=CFCO*0.1657*CTTT*(491.6+245.)/ (TEMZI+245.)+
1CFCO2*0.137*CTTT*(491.6+400.)/ (TEMPE+400. )+
1CFHC*0.218*CTTT* (491.6-30.})/(TEMPE-30.}+
1CFH20*0.329*CTTT*{451.6+30.9}/(TEMPE+30. 5} +
1CFR0Z2*0.1919*CTTT* (491.6+250.}/ (TEMPE+250.)+
1CEN2*(.01663*CTTT*(481.6+192.)/(TEMPE+192.)
VISMIXT (IK)=CMMIX*0.0001
IF{VISMIXT (IK}.LT.5.E-4) VISMIXT({IK)=5.E-4
CKM=CFCO*0.01342*CTTT* (491.6+320.)/(TEMPE+320.)+
1CFCO2*0.008407*CTTT* (491.6+320.)/ {TEMPE+320.}+
1ICFHC*0.184*CTTT*(451.6+320.)/(TEMPE+320.) +
1CFH20*0.1415*CTTT*(491.6+320.)/{(TEMPE+320.)+
1CFO2*0.01419*CTTT*(491.6+320.)/(TEMPE+320.)+
1CEFN2*0.014*CTTT* (491.6+320.)/(TEMPE+320.)
PRAD(IK)=0.25*CPMIX*CMMIX/ (CKM+1.E-10)})
IF(PRAD({IK).LE.0.3) PRAD(IK)=0.3
IF({PRAD({IK).GE.Q.7) PRAD(IK)=0.7

RHO { IK) =RELAX (NVRHO) *RHC (IK) + (1. -RELAX {NVRHC) ) *RHOLD
1010 CONTINUE

RETURN

END

SUBROUTINE PARTEQ(KVA,XBA, YBA, VA}
COMMON/CBEQUI/YTEQ(41,41,6),FDCO2(41,41),RHOG(41,41),
1FS(41),2S(41),NFS, NZS
COMMON/CBEUEL/AA, BB, RHOAIR, TEMPAD, OXYG1

DIMENSION FINT{41,41)



VA=0.0
IF(XBA.LE.0.0) GO TO 1005
XBAR=XBA+YBA/BB
YBAR=YBA/ (AAR*XBA)
GO TO 1006
1005 XBAR=0.0
YBAR=0.0
1006 CONTINUE
IF(YBAR.LT.ZS{1l)) YBAR=Z5{(1)
DO 1007 J=2,NZS
JJ=J
IF(YBAR.LE.Z8{J)) GO TO 1008
1007 CONTINUE
YBAR=ZS (N2S)
1008 CONTINUE
IF({XBAR.LT.FS{1)} XBAR=FS(1)
DO 1010 I=2,NFS
II=I
IF(XBAR.LE.FS5(I)) GO TO 1011
1010 CONTINUE
XBAR=FS (NFS)
1011 FAC=(YBAR-ZS(JJ-1))}/(25(JJ}-25(JJ-1))
DO 1015 I=1,NFS
0O 1015 J=1,NZS :
IF (KVA.EQ.7)..GO._TO. 1014 o o

IF(FS(I).EQ.0.0) GO TO 1013
IF(KVA.EQ.0) FINT{(I,J)=RHOG(I,J)
IF(KVA.EQ.1) FINT(I,J)=YTEQ(I,J, KVA)
IF{KVA.GT.1.AND.KVA.LT.7) FINT(I,J}=YTEQ(I,J,KVA)
GO TO 1015

1013 IF(KVA.EQ.0Q0) FINT(I,J)=RHOAIR
IF({KVA.EQ.1) FINT(I,J)=TEMPAD
IF(KVA.EQ.3) FINT({I,J)=0XYGl
IF(KVA.EQ.2.0R.KVA.GT.3) FINT(I,J)=0.0
GO TO 1015

1014 FINT(I,J)=FDCO2{I, J}

1015 CONTINUE
XJ1=FINT(II-1,JJ-1)+FAC* (FINT(II-1,JJ)-FINT(II-1,JJ-1})
XJ=FINT (II,JJ-1)+FAC*(FINT(II,JJ)~-FINT{II,JJ-1)})
VA=XJ1+({ (XBAR-FS({II-1)}/(FS(II)-FS(II-1)})*(XIJ-XJ1)
RETURN
END

SUBROQUTINE TEST(IC,F,GAM)

PARAMETER (NX=5%, NY=59, NS=59, NXYZ=3481)

DIMENSION F(17*NXYZ),GAM(NXYZ), P(NXYZ), RHO(NXYZ)
DIMENSION U(NXYZ},V(NXYZ},W(NXYZ),DP(NXYZ},Q(NXYZ),
1D{NXYZ) , TEMP (NXYZ), PSI (NXYZ)
COMMON/CBCOEF/AN (NXY2) ,AS (NXY2) ,AR(NXYZ) , AL (NXYZ),
1SP(NXYZ),SU{NXYZ},QU(NXYZ), QV(NXYZ) .
COMMON/GENRAL/R (NY) , X (NX), Y (NY) ,RELAX (20) ,RESID(20),
ITITLE(6,20),PR{20),PRT{20)
COMMON/CBLKL/ICYCL({20), IPRINT(20), KO(NX),NFO{20)},
INVORDR (20)
COMMON/CBLK2/ISTEP, KRAD, KTIM, IMAX, KMAX, L, LP1, N, NP1,
1ISTR,KSTR, ISKIP,KSKIP,NSKIP, IDMX, KDMX, IKREF, IBURN,

1ITEST, ISTOP, LSTEPR, NCYCL, NF, NV, NVU, NVV, NVW, NVDP, NVK, NVD, NVF, NVFF,
1INVNO, NVT, NVP, NVRHO, NVCO, NVCO2, NVHC, NVHZ, NVH20, NVO2, NVN2, NMAX

COMMON/CBLK3 {DMAX, DSUM, DTIM, FLOIN, FLOUT1, FLOUTZ2, PRESS, TIM, TLAST,
1FlA, F2A,ATOT1, ATOTZ2, FLOC, FLOINFU .
COMMON/CGRID/DY (NY) , DX (NX), RDIFY{NY) ,RDIFYV(NY) ,
1DIFX{NX), DIFXU (NX), RM(NY}, YV (NY}, XU (NX)
COMMON/CTURB/AK, CD1,CD2,CM,CD, EWALL, RED



1000

100
102
104
106
108
110

112

1010

120
122
124

126
128

130
132

1015

1020
1500
1504
1506
1508
1510

COMMON/CPROP/CP, GASCON, RHOREF, VISCO, WAIR

DATA ANL,ASL,ARL,ALL,SUL/Z2HAN, 2HAS, 2HAR, 2ZAL, 2HSU/
DATA S$PL,GML/2HSP, 4HGAMA/

DATA ZERO/1.E-10/

GO TO (1000,2000,3000),IC

WRITE(6,1500) NV,ISTEP

KSTR1=KSTR-1

ISTR1=ISTR-1

I11=2

IEND=LP1-ISTR1

KLAST=N

DO 1020 1ID=1,7

K1=KSTR

GO T0 (l100,102,104,106,108,110,112),1ID

WRITE (66,1504} ANL
GO TO 1010
WRITE(6,1504}) ASL
GO TC 1010
WRITE(6,1504) ARL
GO TC 1010

WRITE (6,1504)ALL
GO TO 10190
WRITE (6, 1504} SUL
GO TO 1010
WRITE (6, 1504) SPL
GO TO 1010
K1=KSTR1
WRITE(6,1510) (TITLE(I,NV),I=1,6)
ITIl=1
IEND=LP1+1-ISTR1
KLAST=NP1

KL=MINOQ (K1+9, KLAST)

WRITE (6,1506) (K,K=K1l,KL)

DO 1015 II=II1,IEND

I=LP1-II+1

KSTART=I+KO (K1)

KEND=I+KO{KL}

KSKIPO=KO(2)

GC TO (120,122,124,126,128,130,132),1ID
WRITE(6,1508) I, {AN(K},K=KSTART,KEND, KSXZZ0)
GO TO 1015

WRITE(6,1508) I, (AS(K),K=KSTART,KEND,KSKIPQO)
GO TO 101S

WRITE(6,1508) I, (AR(K),K=KSTART,KEND, KSKIPO)
GO TO 1015

WRITE(6,1508) I, (AL(K},K=KSTART, KEND, KSKIPO}
WRITE(6,1508) I, (SU(K),K=KSTART,KEND, KSKIPQ)
GO TO 1015

WRITE(6,1508) I, (SP(K),K=KSTART,KEND, KSKIPO)
KSTART=KSTART+NEFQ (NV)

KEND=KEND+NEOQ (NV}

WRITE (6,1308) I, (F(K),K=KSTART,KEND,KSKI®P0)
CONTINUE

IF(KL.EQ.KLAST) GO TO 1020

K1=KL+1

GO TO 1010

CONTINUE

FORMAT (14H1 VARIABLE NV=,13,5X, 6HISTEP=,1I5)
FORMAT (/28 (2H*-), 5K, A4, 5X, 28(2H*—))

FORMAT (4H0 I=,I7,5I11)

FORMAT (1X, I2, 2X l?llEll 3}
FORMAT (/23 (2H*-), 5X, 6ARd, 5¥, 23(2H*~))

RETURN



2000 CONTINUE
CALCULATE MEXIMUM RESIDUE
FMAX=-1.E20
FMIN=1.E20
RESID{NV)=0.
DO 2100 I=ISTR,L
DO 2100 K=KSTR,N
IK=I+NFO (NV)
IKP=IK+KO (K)
IKN=IKP+1
IKS=IKP-1
IKR=IKP+KO(2)
IKL=IKP-KO{2)
IK=IKP-NFO (NV)
FMIN=AMINI (FMIN, F(IKP))
FMAX=AMAXI (FMAX, F (IKP))
IF({ABS (SP(IK)).LT.ZERO} SP(IK)=0.
IF{ABS (SU(IK)).LT.ZERQ) SU(IK)=0.
IF(ABS (AN(IK)).LT.ZERQ) AN(IK)}=0.
IF(ABS (AS(IK)).LT.ZERO) AS(IK}=0.
IF(ABS(AR(IK)}.LT.2ERO) AR(IK)=0.
IF(ABS (AL(IK)).LT.2ZERO) AL(IK)=0.
IF(ABS (F(IKP}).LT.ZERO} F(IXKP)=0.
IF(ABS (F(IKN)).LT.ZERO) F{IKN}=0.
IF(ABS{F{IKS)).LT.ZERO) F{IKS)=0.
IF{ABS(F{IKR)).LT.ZERO) F(IKR}=0.
IF(ABS{F(IKL)).LT.2ERQO) F{IKL)=0.
IF(NV.EQ.NVDP) GO TO 2050
C IF(NV.EQ.NVD) PRINT *,'1"
IF(ABS(F(IKN)}.LE.1.E-20) GOTO 2101
IF(ABS(F(IKR}).LE.1.E-20) GOTO 2101
IF(ABS({F(IKL)).LE.1.E-20} GOTO 2101
IF(ABS(F(IKP)).LE.1.E-20) GOTO 2101
IF(ABS (SU(IK)).LE.1.E-20) GOTO 2101
IF{ABS(SP({IK)).LE.1.E~10) GOTO 2101
IF{ABS(F{IKN)).LE.1.E-20) GOTO 2101
RES={AN{IK) *F(IKN)+AS(IK)*F{IKS)+AR(IK)*F({IKR)+
1 AL{IK)*F{IKL)+SU(IK))/SP{IK)-F({IKP)
c IF(NV.EQ.NVD) PRINT *,'2’
GOTO 2102
2101 RES=0.0
2102 CONTINUE
GO TO 2100
C PRINT *,'3"’
2050 RES=(AN(IK)*F(IKN)+AS(IK)*F(IKS)+AR{IK)*F(IKR)+
1AL{IK) *F{IKL)+SU{IK))/RELAX (NV)-SP(IK)}*F{IKP)
C PRINT *,'4"
IF(ABS(RES).LT.ZERQO) RES=0.0
2100 RESID(NV)=AMAX1{RESID(NV),ABS(RES))
C PRINT *,'5’ . :
IF(NV.NE.NVDP) RESID(NV)=RESID(NV)/(FMAX-FMIN+1.E-10)
C PRINT *,'6’'
RETURN

COoOO0OO0OCoOoOCOOO0O
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3000 CONTINUE :
WRITE(6,1500) NV, ISTEP
DO 3025 ID=1,2
IF(ID.NE.1) GO TO 3005
WRITE (6, 1504) SUL
GO TO 3006
3005 WRITE(6,1504) SPL
3006 CONTINUE
K1=KSTR
IEND=LP1+1-ISTR
3010 KL=MINO (K1+9,N)
WRITE (6,1506) (K, K=Kl,KL)



3015
3020

3025

3035

3040

3045

DO 3020 II=2,IEND

I=LP1-1II+1

KSTART=I+KO (K1)

KEND=I+KO (KL)

IF(ID.NE.1}) GO TC 3015

WRITE(6,1508) I, (SU(K),K=KSTART,KEND,KSKIPO)
GO TO 3020

WRITE (6,1508) I, (SP{K),K=KSTART,KEND,KSXIPO)
CONTINUE

IF(KL.EQ.N] GO TO 3025

K1=KL+1

GO TO 3010

CONTINUE

WRITE (6,1504) GML

Kl=1 :

KL=MINC (Ki+9, NP1)

WRITE (6,15086) (K,&=Kl,KL)

DO 3040 II=1,LP1l

I=LP1+1-ITI

KSTART=I+KO (K1)

KEND=I+KOQ (KL} .
WRITE({6,1508) I, {GAM(K),K=KSTART,KEND,KSKIFO)
IF(KL.EQ.NP1l) GO TO 3045

Kl=KL+1

GO TO 3035

CONTINUE

RETURN

END






0 1

17 58 58 85
0.00000 0.00010 0.00020 0.00040 0.0C060 0.00080
0.00140
0.00150 0.00170 0.00190 0.00220 0.00260 0.C0310
0.00550
0.00670 0.00800 0.00900 0.01000 0.01100 0.01200
0.01500
0.01600 0.01700 0.01800 0.01850 0.01950 0.02000
0.02600
0.02800 0.03000 0.03200 0.03400 0.03600 0.03800
0.04400
0.04600 0.04900 0.05200 0.05400 0.05600 0.05800
0.06400
0.06600 0.06800 0.07000 0.07200 0.076C0
0.00000 0.0001C 0.00020 0.00030 0.00040 0.00050
0.00080
0.00090 0.00100 0.00110 0.00120 0.00130 0.00140
0.00170 ,
0.00180 0.00190 0.00200 0.00220 0.00240 0.00260
0.00330 ' :
0.00360 0.00390 0.00420 0.00450 0.00480 0.00520
0.00650
0.00700 0.00750 0.00800 0.00850 0.00900 0.00950
0.02000
0.03000 0.04000 0.05500 0.06000 0.07500 0.08000
0.12500
0.13500 0.14500 0.15500 0.16500 0.17500
0.00000 0.00000 0.60159 0.01905 0.07600 0.07600
s§ 1 1 10 32 59
2
0.100000E-020.100000E~020.101226E+00
0.200000E+020.100000E-020.178748E+020.178563E+02
0.177857E+020.101226E+00
3
0.200000E~-020.100000E-020.917006E-01
0.400000E+020 . 200000E~020 . 182866E+020. 182699E+02
0.179168E+020.917006E~01
4
0.300000E~020.100000E-020.686662E~01
0.600000E+020 . 300000E-020.181043E+020. 180244E+02
0.177369E+020. 686662E~01
5
0.400000E-020.100000E~020.605368E-01
0.800000E+020.400000E-020.173470E+020.173289E+02
0.175392E+020. 605368E-01
6
0.500000E-020. 100000E-020.259393E-01
0.100000E+030.500000E~020.182284E+020.182222E+02
0.180544E+020.259393E-01
7
0.600000E-020.100000E~020.232376E-01
0.120000E+030. 600000E~020.183369E+020.183311E+02
0.180568E+020.232376E-01
8
0.700000E-020.100000E~020.142870E~01
0.140000E+030.700000E-020.177210E+020.177235E+02
0.177486E+020.142870E-01
9
0.800000E-020.100000E-020.128675E-01
0.160000E+030.800000E~020.179703E+020.179414E+02
0.178332£+020.128675E~-01
10
0.900000E-020.100000E-020.567314E-02
0.180000E+030.900000E-020.180190E+020.180124E+02
0.179279E+020.567314E~02

.00100
.00370
.01300
.02200
.04000

.06000

.000860
.00150
.00280
.00560
.01000

.08500

.17500

.00120
.00450
.01400
.02400
.04200
.06200

.00070
.00160
.00300
.00800
.01500

.11000
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.100000E~-010.
.200000E+030.
.179174E+020.

12

.110000E-010.
.220000E+030.
,349158E-02

.178807E+020
i3

.120000E-010.
.240000E+030.
.354715E-02

.178660E+020
14

.130000E-010.
.260000E+030.
.17891%E+020G.

15

.140000E-010.
.280000E+030.
.179036E+020.

16

.150000E-010.
.300000E+030.
.893668E-03

.178875E+020
17
.160000E-010

.320000E+030.
.178840E+020.

18

.170000E-010.
.340000E+030.
.178927E+020.

19

.180000E-010.
.180000E~010.

-360000E+030

.178927E+020.

20

.190000E-010.
.380000E+030.
.178920E+020.

21

.200000E-010.
.400000E+030.
.178913E+020.

22

.21000CE~-010.
.420000E+030.
.178921E+020.

23

.220000E-010.
.440000E+030.
.178948E+020.

24

.230000E-010.
.460000E+030.
.178953E+020.

25

.240000E-010.
.480000E+030.
.178940E+020.

26

.250000E-010.
.500000E+030.
.178952E+020.

27

.260000E-010,

100000E~020.
100000E-010.
520440E-02

100000E-020.

110000E-010.

100000E-020.
120000E-010.

100000E-020.
130000E-010.
166099E-02

100000E-020.
140000E-010.
208165E-02

100000E-020.
150000E-010.

.100000E-020.

160000E-010.
122B08E-02

100000E-020.
170000E-010
777924E-03

100000E-020.
760273E-03

100000E-020
190000E-010.
568008E-03

100000E-020.
200000E-010.
110658E-02

100000E-020.
210000E-010
924743E-03

100000E-020.
220000E-010.
811950E-03

1000G0E-020.
230000E-010.
827911E-03

100000E-020,
240000E-010.
104258E-02

100000E-020.
250000E-010.
919756E-03

100000E-020.

520440E-0C2
180418E+020.

349158E-02
179908E+020.

354715E-02
179600E+020.

166099%E-02
179921E+020.

208165E-02
180172E+020.

893668E-03
173908E+020.

122808E-02
179835E+020.

777924E-03

.179972E+020.

760273E-03
179950E+020.

.568008E-03

179%42E+020.

110658E-02
179%33E+020.

924743E-03

.179920E+020.

811950E-03
179942E+020.

927911E-03
179957E+020.

104258E-02
179926E+020.

918756E-03
179923E+020.

140787E~02

180334E+02

179823E+02

173478E+02

179819E+02

180072E+02

179816E+02

179734E+02

179871E+02

179854E+02

179846E+02

179834E+02

179823E+02

179852E+02

179864E+02

179833E+02

179830E+02
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.520000E+030.
.178972E+020.

28

.270000E~010.
.540000E+030.
.178976E+020.

28

.280000E-010.
.560000E+030.
.178987E+020.

30

.290000E-010.
.580000E+030.
.179004E+020.

31

.300000E-010.
. 60000CE+030.
.178982E+020.

32

.310000E-010.
.620000E+030.
.178981E+020.

33

0.320000E-010.

OO0

.640000E+030.
.1790038+020.

34

.330000E-010.
.660000E+030.
.179026E+020.

35

.340000E-010.
.680000E+030.
.179039E+020.

36

.350000E-010.
.700000E+030.
.175030E+020.

37

.360000E-010.
.720000E+030.
.172028E+020.

38

.370000E-010.
.740000E+030.
.179046E+020.

39

.380000E-~019.
.760000E+030.
.179051E+020.

40

.390000E-010.
.78C00CE+030.
.179055E+020.

41

-400000E~010.
.B00O000E+030.
.179065E+020.

42

.410000E-010.
.B20000E+030.
.179081E+020.

43

.420000E-010.
.840000E+030.
.179104E+020.

260000E-010.
140787E-02

100000E-020,
270000E-010.
192649E-02

100000E-020.
280000E-010.
©71305£-03

100000E-020.
250000E-010.
891491E-03

100000z-020.
300000E-010.
559172E-03

100000E-020.
310000E-010
116904E-02

100000E-020.
320000E-010.
167776E-02

100000E-020.
330000E-010.
127377E-02

100000E-020.
340000E-010.
236737E-02

100000E-020.
350000E-010.
136134E~02

100000E-020.
360000E-010.
223958E-02

100000E-020.
370000E~010.
157601E-02

100000E-020.
380000E-010.
819622E-03

100000E-020.
350000E-010.
766649E-03

100000E-020.
400000E-010.
725607E-03

10000GE-020.
410000E-010.
224167E-02

100000E-0Q20.
420000E-010
374591E-02

179951E+020.

192649E-02

178950E+020.

671305E-03

179941E+020.

891491E-03

179557E+020.

559172E-03

179927E+020.

116904E-02

.179919E+02C.

167776E-02

179951E+020.

127377E-02

179951E+020.

236797E~-02

179845E+020.

136134E-02

179940E+020.

223958E-02

179925E+020.

157601E-02

179946E+020.

819622E-03

179952E+020.

766649E-03

179939E+020.

725607E-03
179%946E+020

224167E-02

179963E+020.

374581E-02

.179934E+020.

179858E+02

179856E+02

179832E+02

178872E+02

179838E+02

179825E+02

179855E+02

179864E+02

179864E+02

179853E+02

179836E+02

179837E+02

179863E+02

179854E+02

.179863E+02

179882E+02

179872E+02
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44

. 430000E-010.
.860000E+030.
.179097E+020.

45

.440000E-010.
.880000E+030.
.179078E+020

46

.450000E-010,
.900000E+030.
.179093E+020.

47

.460000E-010.
.920000E+030.
.179108E+020

48

.470000E-010.
.940000E+030.
.175111E+020.

49

.480000E-010.
.9600Q0E+030.
.179113E+020.

50

.430000E-010.
.9B0000E+030.
.179137E+020.

51

.500000E~-010.
.100000E+040.
.179144E+020.

52

.510000E-010.
.102000E+040.
.179127E+020.

53

.520000E-010.
.104000E+040.
.178123E+020.

54

.530000E-010.
.106000E+040
.179154E+020

35

.540000E-010.
.108000E+040.
.179170E+020.

56

.550000E~-010.
.110000E+040.
-179161E+020.

57

.560000E-010
-112000E+040.
.179160E+020

58

.570000E-010,
.114000E+040.
.179181E+020.

59

.580000E-010.
.116000E+040.
.179178E+020.

60

.590000E-010.

100000E~-020.
430000E-010.
139346E~02

100000E-020
440000E-010.

.243043E-02

100000E-020
450000E-010.
246967E-02

100000E-020.
460000E-010.

.115823E-02

100000E-020.
470000E-010.
108285E-02

1G60000E-020
480000E-010.
975336E-03

100000E-020.
490000E-010.
21323%E-02

10000CE-020.
500000E-010.
977233E-03

100000E-020.
510000E-010.
157822E-02

100000E~020.
520000E-010.
111927E-02

100000E-020.

.530000E-010.
.587770E-03

100000E-020.
540000E-010.
103607E-02

100000E-020.
550000E-010.
881700E-03

.100000E-020.

S60000E-010.

.836688E-03

100000E~020.
570000E-010.
189974E-02

100000E-020.
580000E-010.
116570E-02

100000E-020.

139346E-02
179932E+020.

.243043E-02

179923E+020.

.246967E-02

179949E+020.

115823E-02
179961E+020.

108285E-02
179953E+020.

.975336E-03

179928E+020.

213239E-02
1798528+020.

977233E-03
179352E+020.

157822E-02
179931E+020.

111927E-02
179933E+020.

587770E-03
179953E+020

103607E-02
179963E+020.

881700E-03
179%46E+020.

836688E-03
179928E+020.

189974E-02
179948E+020.

116570E-02
179851E+4020.

574802E-03

179863E+02

17983BE+02

175854E+02

179873E+02

179B71E+02

179853E+02

179882E+02

179882E+02

179851E+02

179847E+02

.179874E+02

179890E+02

179874E+02

1798553E+02

179881E+02

1798B2E+02
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.118000E+040.5%0000E-010.
.179173E+020.574802E-03

61

.600000E-010.100000E-020.
.120000E+040.600000E-010
.1789182E+020.105379E-02

62

.610000E~010.100000E-020.
-122000E+040.610000E-010.
.179187E+020.763973E-03

63

.620000E-010.100000E-020.
.124000E+040.620000E-010.
.179197E+020.445778E-03

64

.6299%9E-010.100000E~-020.
.126000E+040.629993E-010
.179194E+020.926722E-03

65

.640000E-010.100000E-020.
.12B000E+040.640000E-010.
.175207E+020.217272E-02

66

. 650000E-010.100000E-020.
.130000E+040.650000E~010.
.179214E+020.227917E-02

67

.660000E-010.100000E-020.
.132000E+040.660000E-010.
.179217E+020.127670E-02

68

.670000E-010.100000E~020.
.134000E+040.670000E-010.
.179222E+020.522604E-03

69

.680000E-010.100000E-020.
.136000E+040.680000E-010.
.179228E+020.908713E-03

70

. 690000E-010.100000E-020.
.138000E+040.690000E-010.
.179222E+020.229179E-02

71

.700000E-010.100000E-020.
.140000E+040.700000E-010.

0.179204E+020.168043E-02
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72

.710000E-010.100000E-020.
.142000E+040.710000E-010.
.179222E+020.922372E-03

73

.720000E~-010.1060000E-020.
.144000E+040.720000E-010.
.179247E+020.109799E-02

74

.730000E-010.100000E-020.
.146000E+040.730000E-010.
.179238E+020.430564E-03

75

.740000E-010.10000CE-020.
.148000E+040.740000E~-010.
.179221E+020.470078E-03

16

.750000E-010.100000E-020.
.150000E+040.750000E-010.
.179231E+020.478706E-03

179936E+020.

10537%E-~02

.179940E+020.

763973E-03
179958E+020.

445778E-03
1799542+020.

926722E-03

.179940E+020.

217272E-02
179948E+020.

227917E-02
179951E+020.

12767GE-02
179939E+020.

522604E-03
179952E+020.

908713E-03
179957E+020.

229179E-02
179963E+020.

168043E-02
179920E+020

922372E-03
179938E+020.

109799E-02
179968E+020.

430564E-03
179964E+020.

470078E-03
179932E+020,

478706E-03
179952E+020.

179864E+02

179866E+02

179883E+02

179883E+02

179870E+02

179881E+02

1798B4E+02

179875E+02

179885E+02

179891E+02

179891E+02

. 179853E402

179871E+02

179904E+02

179894E+02

179864E+02

179881E+02
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.760000E-010.
.152000E+040
.179237E+020

78

.770000E=C10.
.154000E+040.
.179245E+020.

79

.780000E-010.
.156000E+040.
.175244E+020.

80

.7390000E-010.
.158000E+040.
.179235E+020.

81

.800000E-010,
.160000E+040.
.179239E+020.

82

.810000E-010.
.162000E+040.
.179254E+4020.

83

.820000E-010.
.164000E+040.
.179257E+020.

84

.830000E-010.
.166000E+040.
.179252E+020.

85

.840000E-010.
.168000E+040.
.179250E+020

86

.850000E-010.
.170000E+040.
.179264E+020

87

.B600C0E~-010.
.172000E+040
.179267E+020.

88

.870000E~-010.
-174000E+040.
.179268BE+020.

83

0.880000E~010,

o

+176000E+040.

0.17%281E+020.
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.890000E-010.
.178000E+040
.179275E+020.

91

.900000E-010.
.180000E+040.
.179272E+020.

92

.910000E-010Q.
.182000E+040.
.179265E+020.

93

.920000E-010.

100000E-020.
.760000E-010.179947E+020.

.437532E-03

100000E-020.
770000E-010.

462688E-03

100000E-020.
780000E-010.

563182E-03

100000E-020.
.179943E+020.

7%0000E-010
850134E-03

100000E-020.
8C00000E-010.

469001E-03

100000E-020.
810000E-010.

394587E-03

100000E~020.
820000E-010.

333676E-03

100000E-020.
830000E-010.

257713E-03

100000E-020.
840000E-010.
.264349E-03

100000E-020.
850000E-010.
.200111E-03

100000E-~020

.860000E-010.

312366E-03

100000E-020.
870000E-010.

618833E-03

100000E-020.
.179966E+020.

880000E-010
937297E-03

100000E-020.
.830000E-010.

871336E-03

100000E-020.
900000E~-010.

104977E-02

100000E-020.
910000E-010.

676272E-03

100000E-020.

437532E-03

462688E-03

179857E+020.

563182E-03

175955E+020.

850134E-03

469001E-03

179941E+020C.

394987E-03

17996SE+020.

333676E-03

17996CE+020.

257713E-03
179850E+020

264949E-03

17993%E+020.

200111E-03
179957E+020

.312366E-03
179962E+020.

618833E-03

179940E+020.

8937287E-03

871336E-03

179954E+020.

104977E-02

179953E+020.

676272E-03

179937E+020.

84B059E-03

179881E+02

179892E+02

179888E+02

179871E+02

179869E+02

179893E+02

179892E+02

.179881E+02

179871E+02

.173889E+02

179894E+02
179878E+02
179901E+02
179887E+02
179886E+02

179871E+Q2
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.184000E+040.
.179284E+020.

94

.930000E~010.
.186000E+040.
.179278E+020.

95

.940000E-010.
.188000E+040.
-179269E+020.

96

.950000E-010.
.13C00CE+C40.
.179276E+020.

97

.960000E-010.
.192000E+040.
.175282E+020.

98

.970000E~010.
.194000E+040.
.179276E+020.

99

.980000E-010.
.196000E+040.
.179273E+020.

100

.890000E-010.
.198000E+040.
.179293E+020.

101

.100000E+000.
.200000E+040.
.179302E+020.

102

.101Q000E+000.
.202000E+040.
.179293E+020.

103

.102000E+000.
.204000E+040.
.179293E+020.

104

.103000E+000.
.206000E+040.
.179276E+020.

105

.104000E+C00.
.208000E+040.

.

178291E+020.
106
105000E+000.

.210000E+040.
.179300E+020.,

107

.106000E+000.
.212000E+040.
.179304E+020.

108

.107000E+000.
.214000E+040.
0.179286E+020.

109

.108000E+000.
.216000E+040.
.179287E+020.

920000E-010.
848059E-03

100000E-020.
830000E-Q10.
414286E-03

100000E~-020.
940000E-010.
328956E-03

100000E-020
9%50000E-010.
379851E-D3

100000E-020.
960000E-010.
240648E-03

100000E-020.
970000E-010.
172162E-02

100000E~-020.
980000E-010.
116285E-02

100000E-020.
$90000E-010.
131287E-02

100000E-020.
100000E+000.
111543E-02

100000GE~-020.
101000E+000.
290629E-03

10006QE~-020.
102000E+000.
163673E-02

100000E-0Q20.
103000E+000
993234E-03

100000E-020.
104000E+000.
502762E-03

100000E-Q20.
105000E+000Q.
464264E~03

100000E-020.
106000E+0Q00Q.
504106E-03

100000E-020.
107000E+000.
352526E-03

100000E-020.
108000E+0Q00.
359154E-03

179966E+020.

414286E-03

179964E+020.

328956E-03 -
179946E+020.

.379851E-0G3
178852E+020.

240648E-03

175962E+020.

172162E-02

179951E+020.

116285E-02

i79943E+020.

131297E-02

179956E+020.

111943E-02

17995%9E+020.

290629E-03

179959E+020.

163673E-02

179966E+020.

993234E-03

.179942E+020.

502762E-03

179948E+020.

464264E-03

179958E+020.

504106E-03

179966E+020.

352526E-03

1799%941E+020.

359154E-03

179943E+020.

179888E+02

179895E+02

17%877E+02

179887E+02

179896E+02

179887E+02

179876E+02

179895E+02

173899E+02

179892E+02

179898E+02

179875E+02

179888E+02

1798%7E+02

179903E+02

179878E+02

179882E+02
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110

.109000E+000.
.218000E+040.
.179313E+020.

111

.110000E+000Q.
.220000E+040.
. 179280E+020.

112

.111000E+000.
.222000E+4040.
.178278E+020.

113

.112000E+000.
.224000E+040.
.179297E+020.

114

-113000E+000.
.226000E+040.
.179301E+020.

115

.114000E+000.
.228000E+040,
.179286E+020.

lie

.115000E+000C.
.230000E+040.
.179292E+020.

117

.116000E+00Q0.
.232000E+040.
.179293E+020,

118

.117000E+000.
.234000E+040.
.179293E+020.

119

.118Q00E+0Q0.
.236000E+040.
.179303E+020.

120

.119000E+000.
.238000E+040.
.179299E+020.

121

.120000E+000.
.240000E+040.
.173286E+020,

122

.121000E+000.
.242000E+040.
.178299E+020.

123

.122000E+00Q0.
.244000E+040.
.179305E+020.

124

.123000E+000.
.246000E+040.
-179301E+020.

125

-124000E+000.
.248000E+040,
.179297E+020.

126

.125000E+000.

100000E-020.
109000E+0QO.
9879B6E~03

100000E-020.
110000E+000.

452775E-03

100000E-020.
111C00E+000.
388990E-03

1000Q0E-020.
112000E+000.
215155E-03

100000E-020.
113000E+000C.
257466E-03

100000E-020.
114000E+000.
420667E-03

100000E~020.

115000E+00C.

249649E-03

100000E-020.
116CQ0E+000.

221603E-03

1000C0E-020.
117000E+00C.
317349E-03

10000Q0E-020.

11B0COE+000.
249331E-03

100000E-020.
119000E+0060
373368E-03

100000E-020.

120000E+000.
267860E-03

100000E-020.

121000E+000.

129647E-03

100000E-020.
122000E+000.
220582E-03

100000E-020.
123000E+000.
193069E-03

100000E-020.
124000E+000.
221976E-03

100000E-020.

987986E-03

179983E+020.

452775E-03

179954E+020.

388990E-03

179927E+020.

215155E-03

179359E+020.

257466E-03
179971E+020

420667E-03

179944E+020.

249649E-03

1793953E+020.

221603E-03

179957E+020.

317349E-03
1738950E+020

249331E-03

179967E+020.

373368E-03

.179968E+020.

267860E-03

179836E+020.

129647E-03

179957E+020.

220582E-03

179963E+020.

193069E-03

179958E+020.

221976E-03

179953E+020.

141062E-~03

179920E+02

179888E+02

179864E+02

179895E+02

.179906E+(C2

179879E+02

179887E+02

179892E+02

.179885E+02

179901E+G2

179901E+02

179872E+02

179892E+02

179901E+02

179894E+02

1798B8E+02
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.127000E+000
.254000E+040.
.178301E+020

.250000E+040.
.179296E+020.

127

.126000E+000.
.252000E+040.
.179305E+020.

128

129

.128000E+000.
.256000E+040.
.179291E+020.

130

.129000E+000.
.25B000E+040.
.179300E+020.

131

.130000E+000.
.260000E+040.
.179303E+020.

132

.131000E+000.
.262000E+040.
.179308E+020.

133

.132000E+000.
.264000E+040.
.179305E+020.

134

.133000E+000.
.266000E+040.
.179305E+020.

135

.134000E+000.
.268000E+040.
.179303E+020.

136

0.135000E+000.
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.270000E+040.
.179312E+020.

137

.136000E+000.
.272000E+040.
.179311E+020.

138

.137000E+000.
.274000E+040.
.179306E+020.

138

.138000E+000.
.276000E+040.
.179311E+020.

140

.139000E+0C00.
.278000E+040,
»179330E+020.

141

.140000E+000.
.280000E+040.
.179319E+020.

142

.141000E+00Q0.
.282000E+040.
.179303E+020.

125000E+000C.

141062E-03

100000E~020.
126000E+00C.

158349E-03

.100000E=-020
127000E+000.
.265308E-03

100000E-020.
128B000E+000.

193054E-03

100000E~020.
129000E+000.

247007E-03

100000E-020.
130000E+000.

229798E-03

100000E-020.
131000E+0Q00.

159231E-03

1000G0E~020.
132000E+000.

1923531E-03

100000E-020.
133000E+000.

249156E-03

100000E-020.
134000E+000.

256375E-03

100000E-020.
.179960E+020.

135000E+000
328422E-03

100000E~-020
136000E+00Q0Q
249512E-03

100000E-020.
137000E+000.

300129E-03

100000E-020.
138000E+000.

521536E-03

100000E-020.
139000E+000.

376495E-03

100C00E-020.
.179965E+020.

140000E+000
338585E-03

100000E~-020.
141000E+000.

283807E-03

179950E+020.

158349E-03
179862E+020.

.265308E-03

179967E+020.

193054E-03
179942E+020.

247007E-03

179957E+020.

229798E-03
179956E+020.

159231E-03
1799560E+020.

182351E-03
179957E+020.

249156E-03
179955E+020.

256375%E-03
179953E+020.

328422E-03

.249512E-03
.179961E+020.

300129E-03
179949E+020

521536E-03
179940E+020,

376495E-03
179977E+020.

338585E-03

283B07E-03
179945E+020.

179886E+02

179898E+02

179900E+02

173879E+02

179893E+02

179893E+02

179898E+02

179894E+02

179890E+02

17988%E+C2

1759899E+02

179897E+02

.179884E+02

179882E+02

179815E+02

179902E+02

179881E+02
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.142000E+000.
.284000E+040.
.179306E+020.

144

.143000E+000.
.286000E+040.
.179323E+020.

145

.144000E+000.
.28B000E+040.
.1793139E+020.

146

.145000E+000Q.
.290000E+040.
.178313E+020.

147

.146000E+000.
.292000E+040.
.179303E+020.

148

.147C000E+C00.
.294000E+040.
.179304E+020.

149

.148000E+000.
.296000E+040.
.179316E+020.

150

.143000E+000.
.298000E+040.
.179321E+020.

151

.150000E+000.
.300000E+040.
.179310E+020.

152

.151000E+Q00.
.302000E+040.
.179311E+020.

153

.152000E+000.
.304000E+040.
.173318E+020.

154

.153000E+C00.
.306000E+040.
.179312E+020.

155

.154000E+000.
.308000E+040.
.179313E+020.

156
155000E+000.

.310000E+040.
.179315E+020.

157

.1560Q0E+000.
.312000E+040.
.179317E+020.

158

-157000E+00G.
.314000E+040.
.179312E+020.

159

.158000E+000.

100000E-020
142000E+000.
282961E-03

100000E-020.
14300CE+000.
305177E-03

100000E-020.
144000E+000.
292730E-03

100000E-020.
145000E+000.
129107E-02

100000E-020.
146000E+000.
112244E-02

100000E~020.
147000E+000.
468269E-03

100000E-020.
148000E+000.
427695E-03

100000E-020.
145000E+000.
264020E-03

100000E-020.
150000E+000
187927E-03

100000E-020.
151000E+000.
211317E-03

100000E-020.
152000E+000.
174000E-03

100000E-020.
153000QE+000.
171851E-03

100000E-020.
154000E+0Q00.
157037E-03

100000E-020.
155000E+000.
164085E-03

100000E-020.
156000E+000.
235443E-03

100000E-020.
157000E+000.
194213E-03

100000E-020.

.282961E-03

179939E+020.

305177E-03
179969E+020.

292730E~-03
175962E+020.

129107E-02
179956E+020.

112244E-02
179957E+020.

468269E-03
179948E+020.

427695E-03
179955E+020.

264020E-03
179970E+020.

187927E-03

.179950E+020.

211317E-03
179951E+020.

174000E~-03
175963E+020.

171851E-03
179954E+020.

157037E-03
179954E+020.

164085E-03
179957E+020.

235443E-03
179960E+020.

194213g-03
179951E+020.

171354E-03

179877E+02
179907E+02
179902E+02
179892E+02
179886E+02
179886E+02
175895E+02
179%07E+02
179887E+02
179888E+02
175901E+02
179892E+02
179891E+02
179895E+02
179897E+02

179888E+02
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.316000E+040.
.179316E+020.

. 159000E+000.
.318000E+040.
.179318E+020.

.160000E+000.
.320000E+040.
.179311E+020.

160

161

162

.161000E+000

.3220005+040.
.179313E+020.

163

.162000E+000

.324000E+040.
.179316E+020.

.163000E+000.
.326000E+040.
.206079E-03

164

.179319E+020

.164000E+000.
.164000E+000.

165

.328000E+040

.178316E+020.

.165000E+000.
.330000E+040.
.179313E+020.

.166000E+000.
.332000E+040.
.179315E+020.

.167000E+000.
.334000E+040.
.179319E+020.

.16B000E+000.
.336000E+040.
.179316E+020.

.169000E+000.
.338000E+040.
.179317E+020.

.170000E+000.
.340000E+040.
.179316E+020.

166

167

168

169

170

171

172

.171000E+000

.172000E+000.
344000E+040.
.179313E+020.

L3

.173000E+000.
.346000E+040.
.179314E+020.

.174000E+000.
.348000E+040.
.179321E+020.

173

174

175

158000E+000.
171354E-03

100000E-020.
159000E+0GO.
167141E-03

100000E-020.

160000E+000.

148606E-03

.100000E-020.

16100CE+0QD.
105972E-03

.100000E-020.
162000E+000.

180339E-03

100000E-020.

163000E+000.

100000E-020.
186378E-03

i00000E-020.
165000E+000.
151362E-03

100000E-020
166000E+000.
996606E-04

100000E-020.
167000E+000.
195437E-03

100000E-020.
168000E+000.
133G879E-03

100000E-020.
163000E+000.
759152E-04

100000E-020.
170000E+000.
930428E-04

.100000E-020.
.342000E+040.
L.179317E+020.

171G00E+000.
193965E-03

100000E-020.
172Q00E+000.
118336E-03

100000E-020.
173000E+000.
197574E-03

100000E-020.
174000E+000.
238241E-03

179958E+020.

167141E-03
179964E+020.

148606E-03
179952E+020.

105972E-03
179953E+020.

180339E-03
179958E+020.

206079E-03
179957E+020.

186378E-03
179961E+020.

151362E-03
179952E+020.

.996606E-04

178956E+020.

195437E-03
179960E+020.

133979%E-03
179953E+020.

759152E-04
179959E+020.

930428E~04
179954E+020.

193965E-03
179861E+020.

118336E-03
179352E+020.

197574E-03
179951E+020.

239241E-03
179962E+020.

179894E+02

179901E+0Q02

179888E+02

179891E+02

179896E+0G2

179896E+02

179897E+C2

179889E+C2

179893E+02

179898E+C2

179892E+02

179896E+02

179892E+02

179887E+02

179890E+02

179890E+02

1799002+02
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.185000E+000.100000E-020
.37C000E+040.185000E+000.
.179307E+020.325582E-03

.191000E+000.100000E-020

176

.175000E+000.100000E-020.
.350000E+040.175000E+000.
.179321E+020.252040E-03

177

.176000E+000.100000E~-020.
.352000E+040.176000E+000.
.179312E+020.329934E-03

178

.177000E+000.100000E-020.
.354000E+040.177000E+000.
.179312E+020.286998E-03

17¢

.178000E+000.100000E-020.
.356000E+040.17800Q00E+000.
.179316E+020.223715E-03

180

.179000E+Q000.100000E-020.
.358000E+040.179000E+Q00.
.179322E+020.207490E~-03

181

.180000E+000.100000E-020.
.360000E+040.180000E+004Q.
.179319E+020.268831E-03

182

.18100CE+000.100000E-020.
.362000E+040.181000E+000.
.179309E+020.291606E-03

183

.182000E+000.100000E-020.
.364000E+040.182000E+000.
.179321E+020.252561E~-03

184

.183000E+000.100000E-020.
.366000E+040.183000E+000.
.179325E+020.260538£-03

185

.184000E+000.100000E-020.
.368000E+040.184000E+000
.179315E+020.391215E-03

186

187

.186000E+000.100000E-020.
.372000E+040.186000E+000.
.179317E+020.311263E-03

188

.187000E+000.100000E-020.
.374000E+040.187000E+000.
.179328E+020.310420E-03

188

.188000E+000.100000E-020.
.376000E+040.188000E+000.
.179318E+020.253562E~03

190

.183000E+000.100000E-020.
.378000E+040.185000E+000.
.179313E+020.482330E-03

191

.190000E+00Q.100000E-020.
.380000E+040.190000E+000.
.178310E+020.329672E-03

192

252040E-03

179965E+020.

329934E-03.

179951E+020.

286998E-03

179952E+020.

223715E-03

179954E+020.

207490E-03

179962E+020.

268831E-03

179963E+020.

291606E-03

179939E+020.

252561E-03

173960E+020.

260538E-03

179970E+020.

391215E-03

.179958E+020.

.325582E-03
179941E+020.

311263E-03

179954E+020.

310420E-03

179969E+020.

253562E-03

179960E+020.

482330E-03

179952E+020.

329672E-03

1759949E+020.

.273332E-03

175901E+02
179887E+02
179889E+02
159893E+02
179%01E+02
179893E+02
179878E+02
179897E+02
179908E+C2
179893E+02
179879E+02
179892E+02
179909E+02
179897E+02
179887E+02

17988ZE+02
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.382000E+040.
.179318E+020.

193

.192000E+009.
.384000E+040.
.178325E+020.

194

.133000E+000.
.386000E+040.
.179319E+020.

195

.194000E+000.
.383000E+040.
.179309E+920.

196

.195000E+000.
.390000E+040.
.179319E+020.

197

.196000E+000.
.392000E+040.

0.179325E+020.
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.197000E+000.
.394000E+040.
.179309E+020.

189

.198000E+000.
.396000E+040.
.179309E+020.

200

.193000E+000.
.398000E+040.
.179326E+020.

201

.200000E+000.
.400000E+040.
.179321E+020

202

.201000E+000Q.
.402000E+040.
.179312E+020.

203

.202000E+000.
.404000E+040.
.179312E+020.

204

.203000E+000.
.406000E+040
.179313E+020.

205

.204000E+000.
.408000E+040.
.179320E+020

2086

.205000E+000.
.410000E+040.
.179319E+020.

207

.206000E+000.
.412000E+040.
.179318E+020.

208

.207000E+000.
.414000E+040.

0.179321E+020.

191000E+000.

273332E-03

100000E-G20.
192000E+000.

294144E-03

100000E-020.
193000E+000.

233077E-03

100000E-020.
124000E+000.

301593E-03

100000E-020.
195000E+000.

203576E-03

100000E-020.
196000E+000.

308808E-03

100000E-020.
197000E+000.

313461E-03

100000E-0290.
198000E+000.

320170E-03

100000E-020.
199000E+000.

286640E-03

100000E-020.
200000E+000.
.255343E-03

100000E-020.
201000E+000.

388560E-03

100000E-020.
202000E+000.

249412E-03

100000E-020,
.203000E+000.

337036E-03

100000E-020.
204000E+000.
.246543E-03

100000E-020

205000E+000.

200027E-0Q3

100000E-020,
206000E+000.

200858E-03

100000E-020.
.179971E+020.

207000E+000
623037E-03

294144E-03

233077E-03

179961E+020

301593E-03

203576E-03

308808E-03

179972E+020

313461E-03

320170E-03

286640E-03

255343E-03

388560E-03

249412E-03

337036E-03

246543E-03

.200027E-03

179959E+020

200858E-03

629037E-03

179955E+020.

179967E+020.

1799438+020,

179958E+020.

175948E+020.

179943E+020.

179963E+020.

179963E+020.

179954E+020.

179931E+020.

179956E+020.

179858E+020.

179955E+020.

179894E+02

179906E+02

.179898E+02

179880E+02

179896E+02

.179908E+02

179884E+02

179881E+02

179807E+02

179801£+02

173889E+02

179887E+02

179893E+02

179897E+02

.179887E+02

179882E+02

179905E+02
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.208000E+000.
.416000E+040.
.179305E+020.

210

.209000E+000.
.418000E+040.
.179311E+020.

211

.210000E+000.
.420000E+0490.
.179327E+020.

212

.211000E+000.
.422000E+040.
.179323E+020

213

.212000E+000.
.424000E+040.
.179310E+020.

214

.213000E+000.
.426000E+040.
.179311E+020.

215

.214000E+000.
.428000E+040.
.179317E+020.

216

.215000E+000
.430000E+040
.179321E+020.

217

.216000E+000.
.432000E+040.
.179319E+020.

218

.217000E+000.
.434000E+040.
.178311E+020.

219

.21B000E+C00.
.436000E+040.
.179316E+020.

220

.219000E+000Q.
.438000E+040.
.179317E+020.

221

.220000E+000.
.440000E+040
.179317E+020.

222

.221000E+000.
.442000E+040
.179315E+020.

223

.222000E+000.
.444000E+040.
0.179310E+020.

224

.223000E+008@.
.446000E+040
.1793178+020.

225

.224000E+000.

100000E-020.
208000E+000.

434586E-03

100000E-020.
.179943E+020.

2090G0E+000
340724E-03

100000E-020.
210000E+00CO.

399517E-03

100000E-020

211000E+000.
.237412E-03

100000E-020.
212000E+000.

302385E-03

100000E-020.
213000E+000.

228756E-03

100000E-020.
214000E+000.

171459E-03

.100000E-020.
.215000E+000.

204776E-03

100000E-020.
216000E+000.

110983E-03

100000E-020.
217000E+000.

131933E-03

100000E-020.
.179956E+020.

218000E+000
294574E-03

100000E-020.
219000E+000.

186366E-03

100000E-020.
.220000E+000.

198874E~-03

100000E-020.
.221000E+000.

218769E-03

100000E-020.
222000E+000.

210662E-03

100000E-020.
.223000E+000.

158522E-03

100000E-020.

434586E-03
179944E+020.

340724E-03

399517E-03
179970E+020.

.237412E-03

179967E+020.

302385E-03
179950E+020.

228756E-03
179951E+020.

171453E-03
179956E+020.

204776E-03
179960E+020.

110983E-03
179961E+020.

131933E-03
179950E+020.

294574E-03

186366E-03
179360E+020.

198874E-03
179958E+020.

218769E-03
179960E+020.

210662E-03
179950E+020.

158522E-03
179954E+020.

436647E-03

179873E+02

179882E+02

1799210E+02

179904E+02

179886E+02

179887E+02

179895E+02

179899E+02

179898E+02

179887E+02

179893E+02

179897E+02

179895E+02

179896E+02

179887E+02

179892E+02



0.448000E+040.
0.179323E+020.
226
0.225000E+000.
0.450000E+040,
0.179307E+020
227
0.226000E+000.
0.452000E+040.
0.179313E+020.
228
0.227000E+000.
0.454000E+040
0.173327E+020.
229
0.228000E+000.
0.456000E+040
0.179316E+020G.
230
0.229000E+00Q0.
0.458000E+040.
0.179308E+020
231
0.230000E+000.
0.460000E+040.
0.179315E+020.
232
0.231000E+000.
0.462000E+040.
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338

.336999E+000.
.674000E+040.
.179324E+020.

339

.337999E+000.
.676000E+040.
.179312E+02Q.

340

.338999E+000.
.678000E+040.
.179308E+020.

322999E+0400.
151986E-03

100000E-020.

.323999E+000.

126694E-03

10000CE-020.
324299E+000.
234169E-03

100000E~020.
325999E+000.
196217E-03

100000E-020.
326999E+000.
172836E-03

100000E-020.
327999%E+000.
176931E-03

.1000Q0E-020.

328999E+000.
152687E-03

100GOQE-020.

.329999E+000.

184402E-03

100000E-020.
330999E+000.
213611E-03

100000E-020.
331999E+000.
191413E-03

.100000E-020.

332999E+000.
207257E-03

160000E-020.

.333999E+000.

264929E-03

100000E-020.
334999E+000.
300643E-03

100000E-020.
335999E+000.
138679E-03

100000E-020.
33699%E+000.
329049E-03

100000E-020
337999E+000.
247695E-03

100000E-020.
338999E+000.
388714E-03

179953E+020.

126694E-03

179966E+020,

234169E-03

179961E+020.

196217E-03

179849E+020.

172836E-03

179949E+020,

176931E-03

179962E+020.

152687E-03

179961E+020.

184402E-03

179857E+020.

213611iE-03

179%46E+020.

191413E-03
179857E+020

207257E-03

179968E+020.

264929E-03

179960E+020.

300643E-03

179944E+020.

138679E~03

179857E+020.

329049E-03

179969E+020.

.24763%5E-03

179952E+020

388714E-03

179941E+020.

179890E+02

179904E+02

179898£+02

179886E+02

179888E+02

179900E+02

179899E+02

179892E+02

179883E+02

.179895E+02

179906E+02

179895E+02

179881E+02

179895E+02

179907E+02

.179889E+02

179879E+02
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341

.339999E+000.
.680000E+040.
.179324E+020.

342

.340999E+000.
. 682000E+040.
.179321E+020.

343

.341995%E+000.
.684000E+040.
.179313E+020.

344

.342999E+000.
.6B6OC0E+040.
.179314E+020

345

.343999E+000.
.688000E+040.
.178310E+020.

346

.34499%E+000.
.690000E+0C40.
.179318E+020.

347

.345993%E+000.
.692000E+040.
.179321E+020.

348

.34699%E+000.
.694000E+040.
.179314E+020.

349

.347999E+000.
. 69600Q0E+040.
.179303E+020.

350

.348999E+000
.698000E+040
.179322E+020.

351

.349999E+000.
. 700000E+040.
.1793235E+020.

352

.350993E+000.
.702000E+040
.179310E+020

353

.351993E+000.
. T04000E+040.
.179316E+020

354

.352999E+000.
.706000E+040,
.179319E+020.

355

. 353999E+000.
.70B000E+040.
.179308E+020.

356

.3549995E+000.
.710000E+040.
.179315E+020.

357

.355999E+000.

.100000E-020
.348999E+000.

100000E-020
33999%E+000.
271335E-03

100000E-020
340999E+000.
238508E-03

100000E-020.
341993E+000.
231979E-03

100000E-020.
342999E+000.

.275873E-03

100000E-020.
343999E+000.
247585E-03

100000E-020.
344899E+000.
199726E-03

10000CE-020.
3459939E+000.
176708E-03

100000E-020.
346999E+000.
358296E-03

100000E-020

347999E+000.
425477E-03

259931E-03
100000E-020.
349999E+000.
265176E-03

100000E-020.

.35099%E+000.
.214472E-03

100000E-020.
351999E+000.

.215295E-03

100000E-020.
352999E+000.
304645E-03

100000E-020.
353999E+000.
171529E-03

100G00E-020.
35499%9E+000.
155977E-03

100000E-020.

.271335E-03

179867E+020.

.238508E-03

179964E+020.

231979E-03
179951E+020,

275873E-03
179960E+020.

247585E-03
179950E+020.

199726E-03
179957E+020.

176708E-03
179965E+020.

358296E-03
179959E+020.

.425477E-03

179936E+020.

.259931E-03

179962E+020.

265176E-03
1799872E+020.

214472E-03
179943E+020.

215295E-03
179958E+020.

304645E-03
179968E+020.

171529E-03
179846E+020.

155977E-03
179957E+020.

195570E-03

1793805E+02

179801E+02

179888BE+02

179895E+02

179888E+02

1798%6E+02

179903E+02

179895E+G2

179875E+02

179900E+02

179910E+02

179881E+02

179894E+02

1793%03E+02

179884E+02

179894E+02
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.363998%E+000
.728000E+040.
.179317E+4020.

.712000E+040.
.179318E+020.

358

.356999E+000.
.714000E+040.
.178315E+020.

359

.357998%E+000.
.716000E+040.
.178317E+020.

360

.358999E+000.
.718000E+040.
.178319E+020

36l

.359999E+000.
. 720000E+040
-179310E+020.

362

.360999E+000.
.722000E+040.
.179311E+020.

363

.361999E+000,
. 724000E+040.
.179316E+020

364

.362999E+000.
.726000E+040.
-179324E+020.

3865

366

.36499%E+000.
. 730000E+040.
.179309E+020.

367

.365999E+000.
.732000E+040
.179309E+020.

368

.366999E+000.
.734000E+040.
.17931%E+020.

369

.367993%E+000.
.736000E+040.
.179320E+020.

370

.368999E+000.
.738000E+040.
.173316E+020,

371

.36%999E+000.
.740000E+040
-1758311E+020.

372

.370993%E+000.
-742000E+040.
.179318E+02Q.

373

.371999E+000.
.744000E+040.
.178321E+020.

355999E+000.

195570E-03

100000E-020.
356999E+000.

147155E-03

100000E-020.
357999E+000.

162840E-03

100000E-020.
358999E+000.
.209753E-03

100C00E~020.
.35899%E+000.

233479E-03

100000E-020.
360999E+000.

194325E~-03

100000E~020.
361999E+000.
.342882E-03

100000E-020
362999E+000
236009E-03

.100000E-020
363999E+000.

211935E-03

100000E-020.
.178950E+020.

364999E+000
320272E-03

100000E~-020.
.365999E+000.

240761E-03

100000E-020.
366999E+000.

219259QE-03

100000E-020.
367999E+000.

301050E-03

100000E-020.
368599E+000.

244076E-03

100000E~020.
.369993E+000.

192589E-03

100000E-020

370999E+000.

217200E-03

100000E-020.
371999E+000.

515690E-03

179961E+020.

147155E-03

179953E+020.

162840E-03
178956E+020.

209753E-03
175965E+020.

233479E-03
179952E+020

194325E-03
179950E+020.

342882E-03
179953E+020.

.236003%E-03
.179967E+020.

.211935E-03

179964E+020.

320272E-03

240761E-03
179948E+020.

219250E-03
179958E+020.

301050E-03
179962E+020.

244076E-03
179957E+020.

192589E-03
179949E+020.

.217200E-03

179961E+020.

515690E-03
179966E+02C.

179899E+02

L79892E+0C2

179893E+02

179300E+G2

.179888E+02

179887E+02

179893E+C2

179905E+02

179800E+C2

179886E+C2

179885E+02

179897E+02

179501E+02

179893E+02

179886E+02

179898E+02

179902E+02
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374

.3729%9E+000.100000E-020
.746000E+040.372999%2+000.
.179308E+020. 304079E-03

375

.373999E+000.100000E-020.
.748000E+040,373999E+000.
.1793309E+020.352923E~03

376

.374999E+000.100000E~020.
.750000E+040.374999E+000.
.179320E+020.254244E-03

M

.375999E+000.100000E-020
.752000E+040.375999E+000.
.179319E+020.216029E-03

378

.3769%%E+000.100000E-020.
.754000E+040.3769%9E+000
.179313E+020.196707E-03

379

.37799SE+000.100000E-020.
.756000E+040.377999E+000,
.179316E+020.148471E~-03

380

.378999E+000.100000E-020.
.758000E+040.378999E+000.
.178319E+020.212935E-03

381

.379999E+000.100000E-020.
.760000E+040.379999£+000.
.179311E+020.285744E-03

382

.380999E+000.100000E-020.
.762000E+040.380999E+000.
.179314E+020.248364E-03

383

.381999E+000.100000E-020
.764000E+040.381939E+000.
.179322E+020.244865E-03

384

.382999E+000.100000E-020.
.766000E+040.38299%E+000.
.179318E+020.292048E-03

385

.383999E+000. 100000E~-020.
.768000E+040.383999E+000.
.179306E+020.232728E-03

386

.384999E+000.100000E-020.
.770000E+040.384993E+000.
.179314E+020.190907E~03

387

.3859998+000. 100000E-020.
.772000E+040.385999E+000.
.179319E+020.211115E-03

388

.386999E+000.100000E~020.
. T74000E+040.386999E+000.
.179318E+020.250740E-03

389

.387999E+00Q. 100000E-020.
.776000E+040.387999E+000.
.179311E+020.211799E-03

390

.388999E+000.100000E-020.

.304079E-03
179951E+020.

352923E-03

1799%47E+020.

254244E-03

179965E+020.

.216028E~03

179959E+020.

196707E-03

.179951E+020.

148471E-03
179956E+020.

212555E-03
179963E+020.

2B85744E-03

179%48E+020.

248364E-03
179952E+020.

.244865E-03

179967E+4020.

292048E-03
179965E+020.

232728E-03
179945E+020.

190907E-03
179955E+020.

211115E-03
179962E+020.

250740E~-03
179961E+020,

211799E-03
179950E+020.

130449E-03

179888E+0Q2

179884E+02

179903E+C2

179898E+02

179888BE+C2

179893E+02

179900E+Cz

179886E+02

179889E+C2

179904E+02

179900E+G2

179881E+02

178892E+02

179201E+02

172899E+02

Y.E.I. NATPAZ
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.778000E+040.
.178314E+020.

391

.3899939E+000.
.780000E+040.
.1793139E+020,

392

.390999E+000.
.782000E+040.
.179318E+020.

393

.391998E+000.
.784000E+040
.179308E+020.

354

.382998E+000.
.786000E+040.
.179316E+020.

395

.393998E+000.
.788000E+040.
.179318E+020

3%e

.394998E+000.
. 790000E+040
.179316E+020.

397

.395998E+000.
. 792000E+040.
.179317E+020

398

.396998E+000.
.794000E+040
.179315E+020.

399

.397998E+000.
.796000E+040.
.179309E+020.

400

.39B8998E+000
. 798000E+040.
.179316E+020.

401

.399998E+000.
.800000E+040.
.179322E+020.

402

.400998E+000.
.802000E+040.
.179317E+020.

403

.401998E+000.
.804000E+040.
.179308E+020.

404

.402998E+000.
.806000E+040.
.179315E+020.

405

.403958E+000.
.BOBOOOE+Q40.
.179323E+02Q.

406

.404998E+000.
.B10000E+040.
-179318E+020

38899%E+000.
130449E-03

100000E-020.
388999E+000
219363E-03

100000E-020..
390993E+000.
350917E-03

100000E-020.

.391998E+000.

313509E-03

100000E-020
392998E+000.
236545E-03

100000E-020.
393928E+000.

.238896E-03

100000E-020.

.39499BE+000,

138618E-03

100C00E-020.
395998E+000.

.267601E-03

100000E-020.

.396998E+000.

405607E-03

10000QE~-020.
397998E+000.
34045SE-03

.100000E-020.

398998E+000.
213249E-03

100000E-020.
39599BE+000,
209664E-03

100000E-020.
400998E+000.
195288E-03

100C00E-020.
401998E+000.
204897E-03

100000E-020.
402998E+000.
180076E-03

100000E-020.
403998E+000.
187472E-03

100000E-020.
404398E+000.

.349019E-03

179952E+020.

219363E-03

.179961E+020.

350817E-03
179962E+020.

313909E-03
178945E+020.

.236545E-03

179960E+020.

238896E-03
179959E+020.

138618E-03
179957E+020.

267601E-03
17995%E+020.

405607E-03
179961E+020.

340455E-03
179946E+020.

213249E-03
179956E+020.

209664E-03
175962E+020.

195288E-03

179962E+020.

204897E-03
179947E+020.

180076E-03
179954E+020.

187472E-03
179965E+020.

34%019E-03
179964E+020.

179889E+02

173900E+02

179898E+(2

179883E+L2

179896E+02

179898E+02

179894E+02

1798935E+GZ

179897E+(2

179884E+Cz2

179885E+0C2

179901E+02

179898E+02

179883E+02

179891E+02

179904E+C2

179900E+C2
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407

.405998E+000. 100000E-020.
.812000E+040.4059%8E+000.
.179306E+020.300661E-03

408

.406998E+000.100000E-020.
.814000E+040.406998E+000.
.179316E+020.218129E-03

409

.407998E+000.100000E-020.
.816000E+040.407998E+000.
.179325E+020.264171E-03

410

.40899BE+000
.818000E+040
.179318E+020

411

.409998E+000
.B20000E+040
.178308E+020

412

.410998E+000
.822000E+040
.178314E+020

413

.411998E+000
.824000E+040
.179317E+020

414

.412998E+000
.826000E+040
.179319E+020

415

.413998E+000
.B28000E+040
.179310E+020

416

.414998E+000
.830000E+040
.179314E+020

417

.4159%8E+000
.832000E+040
.179323E+020

418

.416998E+000
.834000E+040
.179312E+020

419

.417998E+000
.836000E+040
.179308E+020

420

.418998E+000
.838000E+040
.175325E+020

421

-41999BE+000
.840000E+040
.179319E+020

422

.420998E+000Q
.842000E+040
.179309%E+020

423

.421998E+000

.10000QE-020

.408998E+000,

.232766E-03

.100000E~020

-409998E+000.

.293106E-03

.100000E-020.
.410998E+000.

.222276E-03

.100000E-020.
.411998E+000.

.177949E-03

. 100000E-020.
.412998BE+000.

.288611E-03

.100000E-020

.413998E+000.

.244328E-03

.100000E-020.
.179951E+020.

.414998E+000
.170601E-03

.100000E-020.
.415998E+000.

.315814E-03

.100000E-020.
-416998E+000.

.183114E-03

.100000E-020.
.417998E+000.

.453676E-03

.100000E-020.
.418998E+000.

.260915E-03

.100000E-020.
.419998E+000.

.244789E-03

.100000E-020.
.420998E+000.

.250708E-03

.100000E-020.

300661E-0Q3

179940E+020.

218129E-03

179955E+020.

264171E-03

179968E+020.

.232766E-03
179962E+020.

.293106E-03
179947E+020.

222276E-03

179955E+020.

177949E-03

179960E+020.

288611E-03

179962E+020.

.244328E-03
179951E+020.

1706C1E-03

315814E-03

179969E+020.

183114E-03

179955E+020.

4§53676E-03

179937E+020.

260915E-03

179973E+020.

244789E-03

179963E+020.

250705E-03
17994 7E+020

219982E-03

179877E+02

i79893E+02

179%06E+02

179899E+02

179883E+02

-

179891E+02

179898E+02

179899E+02

179888E+02

179889E+02

1793%06E+02

179891E+02

179877E+02

179910E+02

179900E+02

.179884E+02
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.844000E+040.
.179313E+020.

424

.422998E+000.
.846000E+040
.179324E+020.

425

.42399BE+000.
.84B000E+040.
.179322E+020.

426

.424998E+000.
.350000E+040.
.179307E+020.

427

.425998E+000.
.852000E+040.
.179308E+020

428

.426998E+000.
.854000E+040.
.179324E+020.

423

.4279%8E+000.
.856000E+040.
.179324E+020.

430

.428998E+000.
.858000E+040.
.179307E+4020.

431

.429998E+000.
.8600002+040.,
.179311E+020

432

.430998E+000.
.862000E+040.
.179322E+020.

433

.431998E+000.
.864000E+040.
.179320E+020

434

.43299BE+000.
.B66000E+040,
.179311E+020.

435

.433998E+000.
.868000E+040.
-178311E+020

436

.434998E+000.
.870000E+040.
.179322E+020.

437

.435998E+000.
.872000E+040.
.173316E+020.

438

.436998E+000.
.874000E+040
.179312E+02Q.

439

.437998E+000.
.876000E+040.
.179319E+020.

421998E+000.
219982E-03

100000E-020.

.422998E+000.

179488E~03

100000E-020.

423998E+000.

342324E-03

100Q00E-020.
424998E+000.
293046E-03

100000E-020.
425998E+000.

.298243E-03

100000E-020.
426998E+000.
256685E-03

100000E-020.
427998BE+000.
276454E-03

100000E-020.
428998E+000.
238091E-03

100000E-020
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536997E+000.
170882E-03

179951E+020.

159297E-03
178952E+020.

132624E-03
179964E+020.

1363002-03
179962E+020

213279E-03
179955E+020.

198138E-03
179958E+020.

191482E~03
179934E+020,

2113B4E-03
179952E+020.

272450E-03
179952E+020.

265878E-03
179962E+020.

406695E-03
179969E+020.

284173E-03
179938E+020.

152404E-03
179956E+020.

297830E-03
179980E+020.

295862E-03
179947E+020.

208395E-03
179942E+020.

170882E-03
179964E+020.

179886E+02

179889E+402

179902E+02

.179899E+02

179891E+02

179894E+02

179892E+02

179890E+02

179891E+02

179901E+02

179904E+02

179875E+02

179894E+02

179917E+02

179883E+02

179879E+402

178902E+02
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539

.537997E+000.100000E-020
.107600E+050.537937E+000.
.179320E+020.217079E-03

540

.538997E+000.100000E-020.
.107800E+050.538997E+000.
.179316E+020.143722E-03

541

.539997E+0C0.100000E-020.
.108000E+030.538997E+000.
.179313E+020.166703E-03

542

.540997£+000.100000E-020.
.108200E+050.540397E+000.
.179314E+020.222248E-03

543

.541997E+000.100000E-020.
.108400E+050.541997E+000.
.179315E+020.285920E-03

544

.542997E+000.100000E~-020.
.108600E+050.542997E+000.
.179314E+020.211045E-03

545

.343997E+000.100000E~-020.
.108800E+050.543997E+000.
.179316E+4020.173381E-03

546

.544987E+000.100000E-020.
.109000E+050.544997E+000.
.179319E+020.220864E-03

547

.5459978+000.100000E~-020.
.109200E+050.545937E+000.
.179312E+020.181095E-03

548

.546997E+000.100000E-020.
.10%9400E+050.546997E+000.
.179311E+020.224865E-03

549

.547997E+000.100000E~-020.
.109600E+050.547997E+000.
.179325E+020.310797E-03

550

.548397E+000.100000E-020.
.109800E+050.548937E+000.
.179320E+020. 389095E-03

551

.549996E+000.100000E-020.
.11000C0E+050.549996E+000.
.179300E+020.368540E-03

552

.550996E+000.100000E-020.
.110200E+050.550996E+000.
.179315E+020.188654E-03

553

.551996E+000.100000E-020.
.110400E+050.551996E+000.
.179322E+020.250247E-03

554

.552996E+000.100000E~-020.
.110600E+050.552996E+000.
.179316E+020.22776%E-03

555

.553996E+000.100000E-020.

.217079E-03

179959E+020.

143722E-03
179959E+020.

166703E-03
179354E+020.

222248E-03
179957E+020

289920E-03
179958E+020.

211045E-03
179953E+020.

173381E-03
179957E+020.

220864E-03
179962E+020.

181095E-03
179953E+020.

224865E-03
179946E+020.

310797E-03
179969E+020.

389095E-03
179971E+020.

368540E-03
179935E+020.

188654E-03
179855E+020.

250247E-03
179963E+020.

227769E-03
179652E+020.

108589E-03

179898E+02

179896E+02

1798%0E+02

.179893E+02

179895E+02
179é91E+02
179896E+02
179899E+(2
1798%0E+C2
17988B4E+02
179906E+02
179905E+02
179870E+02
179892E+02

179307E+02

179891E+02
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.110800E+050,
.179316E+020.

556

.3543996E+000.
.111000E+050.
.179316E+020.

557

.555996E+000.
.111200E+050.
.179310E+020.

558

.356996E+000.
.111400E+050.
.179315E+020.

559

.357996E+000.
.111600E+050.
.179320E+020.

560

.558996E+000.
.1118Q0E+050.
.173317E+020.

561

.559996E+000.
.112000E+050.
.179315E+020.

562

.560996E+000.
.112200E+050.
.179312E+020.

563

.561996E+000.
.112400E+050.
.179313E+020.

564

.562996E+000.,
.112600E+050.
.179324E+020.

565

.563996E+000.
.112800E+050.
.179321E+020.

566

.564996E+000.
.113000E+050.
.178304E+0620.

567

.365996E+000.
.1132Q0E+050.
.179312E+020.

568

.566956E+000.
.113400E+050.
.179325E+020.

569

.567996E+000.
.113600E+050.
.179319E+020.

570

.568996E+000.
-113800E+050.
.179308E+02q.

571

.369956E+000.
.114000E+050.
.179313E+020.

553396E+000.
10858%E-03

1G0000E-020.
554996E+000.
281748E-03

100000E-020.
555996E+000.
191730E-03

100000E-020.
556996E+000.
141137E-03

100000E-020.
557996E+000.
136727E-03

100000E-020.
558996E+000.
920642E-04

1000Q00E-020.
559996E+000.
360014E~03

100000E-02G.
560996E+000.
248523E-03

100000E-020.
561996E+000.
297055E-03

100000E-020.
562996E+000.
268002E-03

100000E-020.
563996E+000.
333796E-03

100000E-020.
5649596E+000.
269821E-03

100000E-020.
565996E+000.
220762E-03

100000E-020.
566996E+000.
242692E-03

100000E-020.
567396E+000.
293828E-03

100000E-020.
568996E+000.
283203E-03

100000E-020.
569996E+000.
196421E-03

179958E+020.

28174BE-03
179961E+020.

191730E-03
179949E+020.

141137E-03
179956E+020.

136727E-03
179960E+020.

920642E-04
179959E+020.

360014E-03
179957E+020.

248523E-03
179952E+020.

297055E-03
179949E+020.

268002E-03
179264E+020.

333756E-03
179372E+020.

269821E-03
179%40E+020.

220762E-03
1799%51E+020

242692E-03
179968E+020.

293828E-03
179964E+020.

283203E-03
179945E+020.

196421E-03
179950E+020.

179895E+02

179896E+02

179886E+02

179899E+02

179897E+02

179893E+02

17988%E+02

179888E+02

179903E+02

179906E+02

179877E+02

.17%88BE+02

179907E+02

179901E+02

179882E+02

179888E+02



OO O (el e Nl [ Nl OO0 (=N =R OO O OO oao OO O oOoo OO O (=R el OO O OO

SO O

572

.570996E+000.
.114200E+050.
.179321E+020.

573

.571996E+000.
.114400E+050.
.179322E+020.

574

.57293%6E+000.
.114600E+050.
.179312E+020.

575

.5739%6E+00Q0.
.114800E+050.
.17930%E+020.

576

.574996E+000.
.1150C0E+050.
.179317E+020.

577

.575996E+000.
.115200E+050.
.179318E+020.

578

.576996E+000.
.115400E+050.
.179318E+020.

579

.377986E+000.
.115600E+050.
.179312E+02G.

580

.578996E+000.
.115800E+050.
.178313E+020.

581

.579996E+000.
.116000E+050.
.179319E+020.

582

.580996E+000.
.116200E+050.
.179320E+020.

583

.581996E+000.
.116400E+050.
.179314E+4020.

584

.582996E+000.
.1166Q0E+050,
.179315E+020.

585

.5839%6E+000.
.116800E+050.
.17%31CE+020.

586

.584996E+000.
-117000E+050.
.179313E+020.

587

.585996E+000.
.117200E+050.
.179320E+020.

588

.586996E+000.

100000E-~020.
570996E+000.

226432E-03

1C0000E-020.
571996E+000C.,

266311E-03

100000E-020

572996E+000.

2948%4E-03

100000E-020.
573896E+000.

218591E-03

100000E~020.
574996E+000.

194199E-03

100000E-020

575996E+000.

202470E-03

100000E-020.
576996E+000.

286410E-03

100000E-020.
577996E+000.

238248E-03

10000CGE-020.
578996E+00C0.

202197E-03

100000QE-020.
579596E+000.

194454E-03

100000E-020.
580996E+000.

130850E-03

1000C0E-020.
581996E+000.

172171E-03

100000E-020.
582996E+000.

406012E-03

100000E-020.
583996E+000.

276639E~-03

100000E-020.
584996E+000.

292437E-03

100000E~-020.
585996E+000.

292444E-03

100000E-020

226432E-03

179962E+020.

266311E-~03

175964E+020.

.294854E-03

179957E+020

218591E-03
179948E+020.

194199E~03

179960E+020.

.202470E-03

178857E+020.

286410E-03
179960E+020.

238248E-03
179954E+020.

202197E-03
179950E+020.

194454E-03
179959E+020.

130850E-03
179962E+020.

172171E-03
179937E+020.

406012E-03
179959E+020.

276639E~-03
179953E+020.

292437E-03
179952E+020.

252444E-03
179963E+020.

.222474E-03

179901E+02

179902E+02

.179B92E+02

179884E+C2
179898E+C2
179896E+02
179897E+C2
179880E+C2
179888E+02
179898E+02
17990CE+02
179893E+02
179894E+02
179$B9E+02
179890E+02

179902E+02
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.117400E+050.
.17931BE+020

589

.587996E+000.
.117600E+050.
.179311E+020.

530

.5388996E+000.
.117800E+050.
.179318E+020.

391

.589996E+000.
.11800CE+059.
.179317E+020.

592

.590996E+000.
.118200E+050
.179312E+020.

533

.591996E+000.
.118400E+050.
.17931%E+020

594

.592996E+0C00.
.118600E+050.
.179315E+020.

595

.593996E+000.
.118800E+050.
.179313E+020.

596

.594996E+000.
.118000E+050.
.179313E+020.

597

.585996E+000.
.119200E+050.
.179315E+020

598

.596996E+000.
.119400E+050.
.179320E+020

599

.597996E+000.
.119600E+050.
.179312E+020.

600

.598996E+000.
.119800E+050.
.179313E+020.

601

.599996E+000.
.120000E+050.
.179316E+020.

602

.600996E+000.
.120200E+050.
.179322E+020.

603

.601996E+000.
.120400E+050.
.179320E+020Q

604

.602996E+000.
.120600E+050.
.179304E+020.

586996E+000.
.222474E-03

100000E-020.

587996E+000.

163878E-03

100000E-020.
588996E+000.

364220E-03

100000E-020.

589996E+000.
260937E-03

100000E-020.

.5%0996E+000.

316730E-03

100000E-020.
391996E+000.

.221071E-03

100000E-~020.
592996E+000.
122%35E-03

100000E-020.
5939%6E+0Q00.
203220E-03

100000E-020.
594936E+Q00.
154712E~03

100000E-020.
595996E+000.
.230224E-03

100000E-020.

596996E+000.
.230466E-03

100000E-020.
597996E+000.
244608E-03

10000Q0E-020.
598996E+00Q0.
277676E-03

100000E-020.
599996E+000.
315083E-03

100000E-Q20.
600996E+000.
248214E-03

100000E-020.
601996E+000.

.318306E-03

100000E-020.
602996E+000.
307835E-03

179961E+020.

163878E-03
179948E+020.

364220E-03
179958E+020.

260937E-03
179960E+020.

316730E-03
17994 9E+020.

221071E-03
173964E+020.

122935E-03
175957E+020.

203220E-03
179955E+020.

154712E-03
179954E+020.

230224E-03
179956E+020.

230466E-03
179964E+020.

244608E-03
178954E+020.

277676E-03
179948E+020.

315083E-03
179956E+020.

248214E-03
179960E+020.

318306E-03
179971E+020.

307835E-03
179946E+020.

179898E+02

179885E+02

179895E+02

179897E+02

179888E+02

179300E+02

179895E+02

179881E+02

179881E+02

179893E+02

179902E+02

179891E+02

179887E+02

179894E+02

179889E+02

179306E+02

179881E+02
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605

. 603996E+C00.
.120800E+050.
.179308E+020.

606

.604996E+000.
.121000E+050.
.178326E+020.

607

.605996E+000,
.121200E+050.
L.179321E+020.

608

.606996E+000.
.121400E+050.
.179308E+020.

609

.807396E+000.
.121600E+050.
.179310E+020.

610

.608998E+000,
.121800E+0Q050
.179323E+020

611

. 609996E+000.
.122000E+050.
.179320E+020

612

.610996E+000.
.122200E+050.
.179311E+020.

613

.611996E+000.
.122400E+050.

0.179315E+020.
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614

.612996E+000.
.122600E+050.
.179315E+020.

615

.613996E+000.
.122800E+050.
.179310E+020

616

.614996E+000.
. 123000E+050.
.179317E+020.

617

.615996E+000.
.123200E+050.
.179321E+020

618

.616996E+000.
.1234006E+050.
.179316E+020.

619

.617996E+000.
.123600E+050.
.179310E+020.

620

.618996E+00G.
.123800E+050.
.179316E+029.

621

.619986E+000.

100000E~020.
603996E+000.
288894E-03

100000E-020.
6043996E+000.
265360E-03

100000E-020.
605996E+000.
267061E-03

100000E-020.
606996E+000.
295200E-03

100000E-020.
607996E+000.
271481E-03

100000E-020.

.608996E+000.
.28799BE-03

100000E-020.
609996E+000.

.224068E-03

100000E-020.
610996E+000.
172911E~-03

100000E-020.
611996E+000.
199689E-03

100000E-020.
612996E+000.
190949E-03

100000E-020.
613996E+000.

.236712E-03

100000E-020.
614996E+000.
232436E-03

100Q00E-020
615996E+000.

.210192E-03

100000E-020.
616996E+000.
245936E-03

100000E-020.
617596E+000.
216431E-03

100000E-020.
618996E+000.
134727E-03

1000G0E-020.

288B94E-03
175942E+020.

265360E-03
179971E+020.

267061E-03
179967E+020.

295200E-03
178946E+020.

271481E-03
179946E+020.

287998E-03
179965E+020.

224068E-03
179962E+020.

172911E~-03
179950E+020.

199689E-03
179958E+020.

190949E-03
173961E+020.

236712E-03
179947E+020.

232436E-03
179957E+020.

.210192E-03

179964E+020.

245936E-03
179958E+020.

216431E-03
179948E+020.

134727E-03
179957E+020.

174363E~03

1798B0E+02
179910E+02
179904E+02
179882E+02
1798B4E+02
179904E+02
179900E+02
179887E+02
179894E+C2
179897E+02
179885E+02
179896E+02
179902E+02
179894E+02
179885E+02

179895E+02
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.124000E+050.
.179318E+020.

622

.620996E+000.
.124200E+050.
.179318E+020.

623

.62139%6E+000.
.124400E+050.
.179309E+020.

624

.622996E+000.
.124600E+050.
.179316E+020.

625

.623996E+000.
.124800E+050.
.179322E+020.

626

.624996E+000.
.125000E+050.
.179318E+020.

627

.625936E+000.
.125200E+050.
.17830eE+020.

628

.626936E+000.
.125400E+050.
.179313E+020.

629

.627995E+000.
.125600E+050.
.179325E+020.

630

.628985E+000.
.125800E+050.
.179323E+020.

631

.629995E+000.
.126000E+050.
.179304E+020.

€32

.630995E+000.
.126200E+050.
.179305E+020.

633

.631995E+000.
.126400E+050.
.179326E+020.

634

.B32995E+000.
.126600E+050,
.179321E+020.

635

.633995E+000.
.126800E+050.
-179308E+020.

636

.634995E+000.
.127000E+050.
.179316E+024Q.

637

.635995E+000.
.127200E+050.
.179315E+020.

619996E+000.
174363E-03

100000E-020.
620996E+000.
245544E-03

100000E-020.
621996E+000.
234886E-03

100000E-020.
622996E+000.
131741E-03

10G000E-020.
©23996E+000.
188497E-03

100C0CE-020.
624996E+000.
258589E~-03

100000E-020.
625996E+000.
301423E-03

100000E-020.
626996E+000.
222335E-03

1000C0E-020
627995E+000.
241487E-03

100000E-020.
62899%5E+000.
453722E-03

1C0Q00E-020.
629995E+000.
401210E-03

100000E-020.
630995E+000.
38180BE-03

100000E-020.
631995E+000.
314600E-03

100000E-020.
632995E+0Q0.
165156E-03

100000E-020.
633995E+000.
143186E-03

100000E-020.
634995E+000.
249508E-03

100000E-020.
635995E+000.
207685E-03

179960E+020.

245544E-03
179963E+020.

23488B6E-03
179946E+020.

131741E-03
179954E+020.

188497E-03
178966E+020.

258589E-03
179961E+020.

301423E-03
179945E+020.

222335E-03
1799508+020.

.241487E-03

179965E+020.

453722E-03
179973E+020.

401210E-03
179945E+020.

381808E-03
179939E+020.

314600E-03
179970E+020.

165156E~03
179967E+020.

149186E-03
179943E+020,

249%508E-03
179959E+020.

207685E-03
179957E+020.

179898E+02
179899E+02
179884E+02
179892E+02
179904E+02
179897E+02
179881E+02
179888E+02
179904E+02
179909E+02
179880E+02
179877E+02
179909E+02
179905E+02
179880E+02
179895E+02

179895E+02
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638

.636995E+000.
.127400E+050.
.179314E+020.

639

.637995E+000.
.127600E+050.
.178321E+020.

640

.638995E+000.
.127800E+050.
.179319E+020.

L]

049l

.639995E+000,
.128000E+050.
.179313E+020.

642

.640995E+000.
.128200E+050.
.179308E+020.

643

.641995E+000.
.128400E+050.
.179316E+020.

644

.642995E+000.
.128600E+050.
.179326E+020.

645

.643995E+000.
.128800E+030.
.179308BE+020

646

.644995E+000.
.129000E+050.
.179311E+020.

647

.645995E+000.
-129200E+050.
.179324E+020.

648

.646995E+000.
.129400E+050.
0.179315E+020

649
6§47995E+000.

.129600E+050.
.179308E+020.

650

. 64B995E+000.
.129800E+050.
-179313E+020.

651

.649995E+000.
.130000E+050
-179319E+020.

652

. 850995E+000.
.130200E+050.
.179315E+020.

653

.651995E+00Q.
.130400E+050.
.179313E+020.

654

.652995E+000.

100000E-020.
636995E+000.

293593E-03

100000E-020.
637995E+000.

213273E-03

100000E-020.
638995E+000.

166300E-03

100000E-020.
639995E+000.

348731E-03

100000E-020.
640995E+000.

249495E-03

100000E-020.
641995E+000.

270814E-03

100060E~-020.
642995E+000.

267213E-03

100000E~-020.
643995E+000.
.237838E-03

100000E-020.
644995E+000.

183057E-03

100000E~020.
645935E+000.

309819%E-03

100000E-020.
646995E+000.
.288199E-03

100000E-020.
647995E+000.

273706E-03

100000E-020.
648995E+000.

235842E-03

100000E-020.
.649935E+000.

226361E-03

100000E-020.
650995E+000.

141828E-03

1000006E-020.
651995E+000.

131262E-03

100000E-020.

293593E-03

179950E+020.

213273E-03

179363E+020.

166300E-03

179%63E+020.

348731E-03

179957E+020.

249495E~-03

178947E+020.

270814E-03

179954E+020.

267213E-03

179974E+020.

237838E-03

179947E+020.

183057E-03

179945E+020.

309B19E-03

179972E+020.

288199E-03

179956E+020.

273706E-03

179951E+020.

235842E-03

179955E+020.

226361E-03

179960E+020.

141828E-03

179958E+020.

131262E-03

179951E+020.

290873E-03

179B88E+02
178500E+02
179899E+02
179893E+02
17988B4E+02
179893E+02
179912E+02
179884E+02
179883E+02
179909E+02
179893E+02
179887E+02
179893E+02
179898E+02
179895E+02

179889E+02
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.659995E+000.100000E-020
.132000E+050.653%995E+000.
.179314E+020.207973E~03

.663995E+000.100000E-020
.132800E+050.663995E+000.
.179311E+020.278916E-03

.130600E+050.652995E+000.
.179320E+020.290873E-03

655

.653995E+000.100000E-020.
.130800E+050.653995E+000.
.179311E+020.211795E-03

656

.654995E+000.100000E-020.
.131000E+050.654995E+000.
.179311E+020.221621E-03

657

.655995E+000.100000E-020.
.131200E+050.655995E+000.
.179321E+020.150966E-03

658

.656995E+000.100000E-020.
.131400E+050.656995E+000,
.179319E+020.246243£E-03

659

.657995E+000.10000CE~020.
.131600E+050.657995E+000.
.1793098+020.185536E-03

660

.658995E+000.100000E-020.
.131800E+050.658995E+000.
.179315E+020.303842E~03

661

662

.660995E+000.100000E~-020.
.132200E+050.660995E+000.
.179313E+020.316463E-03

663

.6618995E+000.100000E-020.
.132400E+050.661595E+000.
.179321E+020.209713E-03

664

.662995E+000.100000E-020.
.132600E+050.662935E+000.
.179319E+020.350013E-03

665

666

.664995E+000.100000E~-0Q20.
.133000E+050.664935E+000
.179315E+020.177792E-03

667

.665395E+000.100000E~020.
-133200E+050.665995E+000.
.17%315E+020.275718E~03

668

.666995E+000.100000E-020.
.133400E+050.666995E+000.
.179316E+020.181258E-03

669

.667995E+000.100000E-020.
.133600E+050.667395E+000.
-179314E+020.158067E-03

670

.668995E+000.100000E-020.
.133800E+050.668995E+000.
.179314E+020.162191E-03

179966E+020.

211795E-03
179952E+020.

221621E-03
175948E+020.

150966E-03
179865E+020.

246243E-03
179962E+020.

1855362-03
1793950E+020.

303842E-03
179957E+020.

.207973E-03

179956E+020.

316463E-03
179949E+020.

209713E-03
179964E+G20.

350013E-03
179963E+020.

.278916E-03

179948E+020.

177792E~03

.179958E+020.

275718E-03
1799538E+020.

181258E-03
179957E+020.

158067E-023
179956E+020.

162191E-03
179950E+020.

179302E+02

179889E+02

179886E+02

179902E+02

179899E+02

179887E+02

1798%4E+02

179894E+02

179888E+02

179901E+C2

179899E+02

1798B4E+02

179895E+02

179896E+02

17983%4E+02

179893E+02

179888E+02
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671

.668995E+000.
.134000E+050.
.179320E+020

672

.670995E+000.
.134200E+050.
.179320E+020

673

.671995E+000.
.134400E+050.
.179309E+020.

674

.6729935E+000.
.134600E+050.
.179311E+020.

675

.6739935E+000.
.134800E+050.
.179321E+020.

676

.674995E+000.
.135000E+050.
.179320E+020.

877

.675995E+000.
.135200E+050.
.179314E+020.

678

.676995E+000.
.135400E+050.
.173304E+020.

679

.677985E+000.
.135600E+050.
.178313E+020

680

. 678993E+000.
.135800E+050.
.179323E+020.

681

.672995E+000.
.136000E+050.
.179320E+020

682

. 680993E+000.
.136200E+050.
.179300E+020.

683

.6819935E+000.
.136400E+050.
.179313E+020.

684

.682995E+000.
.136600E+050.
.179326E+020.

6835

.683995E+000.
.136800E+050.
.179313E+020.

686

.684995E+00Q.
.137000E+050.
.179309E+020.

687

. 685995E+000

100000E-020.
669995E+000.

.157516E-03

100000E-020.
670995E+000.

.260069E-03

100000E-020.
671935E+000.
246557E-03

100000E-020.
672995E+000.
20013%E-03

100000E-020.
673995E+000.
204676E-03

100000E-020.
674995E+000.
157235E-03

100000E-020.
675993E+000.
297900E-03

10G00CE-020.
676995E+000
340581E-03

100000E-020.
677995E+000.

.301472E-03

100000E-020.
678995E+000.
324101E-03

100000E-020.
679955E+000.

.379227E-03

100000E-020.
680995E+000.
395190E-03

100000E-020.
681995E+000.
247961E-03

100000E-020.
682995E+000.
2765385E-03

100000E-020.
683995E+000.
144748E-03

100000E-020.
684 995E+000,
160977E-03

.100000E-020.

179944E+020

157516E-03
179962E+020.

260069E-03
179966E+020.

246557E-03
179950E+020.

200139E-03
179947E+020.

204676E-03
179965E+020

15723SE-03
178962E+020.

297900E-03
179961E+020.

340581E-03

.179942E+020.

301472E-03
1799439E+020.

324101E-03
179971E+020.

378227E-03
179970E+020.

395190E-03
179935E+020.

247961E-03
179953E+020.

276585E-03
179976E+020.

144748E-03
179953E+020.

160977E-03

144036E-03

175899E+02

179902E+02

179885E+02

179885E+02

.179903E+02

179901E+02

1798896E+02

179879E+02

179887E+02

178911E+02

179806E+02

179871E+02

179889E+02

179913E+02

179891E+02

.179882E+02
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.137200E+050.
.179321E+020.

688

.686995E+000.
.137400E+050.
.179320E+020.

689

.687995E+000.
.137600E+030.
.179310E+020.

620

.688995E+000.
.137800E+050.
.179313E+020.

691

.689995E+000.
.138000E+050.
.179321E+020.

692

.690995E+000.
.138200E+050.
.179318E+020.

693

.691995E+000.
.138400E+050.
.173307E+020.

694

.692995E+000.
.138600E+050.
.179317E+020.

695

0.693995E+000.

oo QO

OO

.138800E+050.
.179322E+020.

696

.694995E+000.
.139000E+050.
.179316E+020.

697

.695995E+000.
.139200E+050.

0.179309E+020.
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698

.696995E+000.
.139400E+050.
.178311E+020.

699

.697995E+000,
.139600E+050.
.179322E+020.

700

.698995E+000.
.139800E+050.
.179321E+020.

701

.6999385E+000.
.140000E+050.
.179312E+020.

702

. 70099S5E+000.
.140200E+050.
.179312E+02Q.

703

.701995E+000.
.140400E+050.
.179315E+020.

685995E+000.
144036E-03

100000E-020.
686995E+000.
227473E-03

1C0000E~-020.
687995E+000.
196436E-03

100Q000E-020.
688993E+000.
182730E-03

100000E-020.
689995E+000.
145866E-03

100000E-020.
690995E+000.
274630E-03

100000E~020.
691995E+000.
251652E-03

100000E~020
692995E+000.
130440E-03

100000E-020
693985E+000
260404E-03

100000E-020.
694995E+000.
251792E-03

100000E-020.
695995E+000.
262725E-03

100000E-020.
696995E+000.
179252E-03

100000E-020.
697995E+000.
227786E-03

100000E-020.
698995E+000.
145775E-03

100000E-020
699955E+000.
216222E-03

100000E-020.
700995E+000C,
150687E-03

100000E-020.
T01995E+000.
138814E-03

179963E+4020.

227473E-03
1795%66E+020.

196436E-03
179947E+020.

182730E-03
179950E+020.

145866E-03
179965E+020.

274630E-03
179963E+020.

251652E-03
179943E+020.

.130440E-03

179956E+020.

.260404E-03
.179967E+020.

251792E-03
179959E+020.

262725E-03
179952E+020.

179252E-03
179947E+020.

227786E-03
179963E+020.

145775E-03
179964E+020.

.216222E-03

179952E+020.

190687£-~03
179954E+020.

138814E-03
179956E+020.

179901E+02

179903E+02

179884E+02

179888E+02

179903E+02

179899E+02

179881E+02

179894E+02

179805E+02

179895E+02

179887E+02

179885E+02

179902E+02

179902E+02

179888E+02

179890E+02

179893E+02
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704

.702995E+000.100000E-020.
.140600E+050.702995E+000.
.179318E+020.219104E-03

705

.703995E+000.100000E-020.
.140800E+050.703995E+000.
.179322E+020.23%013%E-03

706

.704994E+000.100000E-020.
.141000E+C30.704994E+000.
.179312E+020.258531E-03

707

.705994E+000.100000E-020.
.141200E+050.705994E+000.
.179311E+020.240242E-03

708

.7069%4E+000.100000E-020.
.141400E+050.706994E+000.
.17%320E+020.186900E-03

709

.707994E+000.100000E-020.
.141600E+050.707994E+000.
.179320E+020.247911E-03

710

.708994E+0G0.100000E-020.
.141800E+050.7083994E+000.
.179312E+020.205344E-03

711

.709994E+000.100000E-020.
.142000E+050.709994E+000.
.179314E+020.139658E-03

712

. 710994E+000.100000E-020.
.142200E+050.7109%4E+000.
.179318E+020.175681E-03

713

.711994E+000.100000E-020.
.142400E+050.71199%94E+000.
.179317E+020.251899E-03

714

.712994E+000.100000E-020.
.142600E+050.712994E+000.
.179313E+020.199683E-03

715

.713994E+000.100000E-020.
.142800E+050.713994E+000.
.179320E+020.193026E-03

716

.714994E+000.100000E-020.
.143000E+050.714994E+000.
.179320E+020.273562E-03

717

.715984E+000.100000E-020.
.143200E+050.715994E+000.
.179306E+020.240494E-03

718

.716994E+000.100000E-020.
.143400E+050.716994E+000
.179313E+020.200100E-03

719

.717994E+00Q.100000E-020.
.143600E+050.717994E+0090.
.179325E+020.206758E-03

720

.718994E+000.100000E-020.

219104E-03

179956E+020.

290139E-03
179965E+020

258531E-03

179952E+020.

240242E-03

179%49E+020.

186900E-03

179959E+020.

247811E-03

179965E+020.

205344E-03

179950E+020.

139698E-03

179855E+020.

175681E-03

175960E+020.

251899E-03

179957E+020.

199683E-03

179948E+020.

153026E-03

179962E+020.

273562E-03

17896BE+020.

240494E-03

179944E+020.

200100E-03

.179947E+020.

206758E-03

179871E+020.

209767E-03

179895£+02

.179903E+02

179888E+02
179886E+02
179899E+02
179903E+02
1798862+02
179891E+02
1798982402
179895E+02
179887E+02
179900E+02
179904E+02
179881E+02
179896E+02

179908E+02
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721

0.719994E+000
0.
0.179311E+020

144000E+050

722

.7209924E+000
.144200E+050.
.179315E+020.

723

. 721994E+000.
.144400E+050.
.179317E+020.

724

. 722994E+000
.144600E+050.
.179317E+020.

725

718994E+Q00.179959E+020.

209767E-03

100000E-020.181881E-03

719994E+000.179951E+020.

181881E-03

100000E-020.128555E-03

720994E+000.179955E+020.

128555E-03

100000E-020.181753E-03

721994E+000.1759956E+020.

181753E-03

.100000E-020.150216E-03

. 723994E+000.
.144800E+050.
.179317E+020

726

722994E+000.179959E+020.

150216E-03
100000E-020.230493E-03

723594E+000.179358E+020.

.230493E-03

.724994E+000.
.145000E+050.
.179314E+020.

727

. 725994E+000.
.145200E+050.
.179311E+020

728

100000E-020.148284E-03

724994E+000.179958E+020.

148284E-03

100000E-020.257538E-03

725984E+000.17994SE+020.

.257538E-03

.726994E+000.
.145400E+050
0.179321E+020

729

100000E-020.266431E-03

726994E+000.179964E+020.

.266431E-03

.727994E+000.
.145600E+050.
.179317E+020

730

100000E-020.296434E-03

727%94E+000.179963E+020.

.296434E-03

.728994E+000.
.145800E+050.
.179309E+020

731

100000E-020.209679E-03

728994E+000.179944E+020.

.209679E-03

. 7299%4E+000.
.146000E+050.
.179315E+020.

732

730994E+000Q.
.146200E+050.
179320E+020.

733

.731994E+000
.146400E+050.
.179324E+020.

734

100000E-020.288568E-03

7239994E+000.179954E+020.

288568E-03

100000E-020.337698E-03

730994E+000.1739568E+020.

33769%98E-03

.100000E-020.323986E-03

.732994E+000.
.146600E+050.
.179314E+020.

735

.733994E+000.
.146800E+050
.179308E+02Q.

736

.733994E+000.179545E+020.

.734994E+000.
.147000E+050.
.179317E+020.

7319%4E+000.179964E+020.

3285986E-03

100000E-020.311555E-03

732%94E+000.179960E+020.

311555E-03
100C00E-020.288605E-03
288605E-03

100000E-020.235012E-03

734994E+000.179963E+020.

235012E-03

179896E+02

179887E+02

179892E+02

179895E+02

179886E+02

179894E+02

179895E+02

179887E+02

179901E+02

179500E+02

179882E+02

179892E+02

179898E+02

179202E+02

179895E+02

179880E+02

179900E+02
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737

.735994E+000,
.147200E+050.
.179318E+020.

738

.736994E+000.
.147400E+050.
.179317E+020.

738

.7379%4E+000.
.147600E+050
.179309E+020.

740

.7389%94E+000.
.147800E+050,
.179312E+020.

741

.739894E+000.
.148000E+050.
.179320E+020.

742

.740994E+000.
.148200E+050.
.179315E+020.

743

.74193%4E+000.
.148400E+050.
.179314E+020.

744

.742994E+000.
.148600E+050.
.179325E+020

745

. 743994E+000.
.148800E+050.
.179310E+020.

746

. 744994E+000.
.149000E+050.
.178308E+020.

747

. 745994E+000.
.149200E+050.
.178319E+020.

748

.74699%94E+000.
.149400E+050.
.173318E+020.

749

.7479594E+000.
.143600E+050.
.179313E+020.

750

.748994E+000.
.149800E+050.
.179317E+020.

100000E~020.192856E-03
735994E+000.179960E+020.
192856E-03

100000E-020.408871E-03
736994E+000.179961E+020.
408871E-03

100000E~020.333494E-03

.737994E+000.179952E+020.

333494E-03

100000E-020.258265E-03
738994E+000.179949E+020.
258265E~-03

100000E~020.243822E-03
739994E+000.179963E+020.
243822E-03

100000E~-020.192546E-03
7409%4E+000.179956E+020.
192546E-03

1000C0E-020.226250E-03
741994E+000.179946E+020.
226250E-03

100000E-020.298014E-03
742994E+000.179978E+020.

.298014E-03

100000E-020.197175E-03
743994E+000.179952E+020.
197175E-03

100000E-020.197840E-03
744994E+000.179945E+020.
197840E-03

100000E-020.132494E-03
745994E+000.179962E+020.
132494E-03

100000E-020.153859%E-03
746394E+000.179862E+020.
153859E-03

100000E-020.133946E-03
747994E+000.179949E+020.
133946E-03

100000E-020.154052E-03
748994E+000.179962E+020.
154052E-03

179898E+02

179897E+02

179888BE+0Q2

179887E+02

179902E+02

176893E+02

173885E+02

179912E+02

179888E+02

179882E+02

173300E+02

179899E+02

179888E+02

179889E+02

-2.972E-

TIM= 7.4%E-01 DT= 1.00E-03 ISTEP=14999 DMAX=

01 I= 11 K= 3
FLOW IN= 5.715E-02
04 \
RESID({ 1)= 1.220E-04
{ 4)= 0.000E+0C
RESID( S5)= 2.411E-04
( 8)= 0.000E+00

FLOW OUT= DSUM= 1.156E-

5.715E-02
RESID{ 2}= 1.048E-04 RESID( 3)= 1.965E-01 RESID

RESID( 6}= 4.746E+01 RESID{ 7)= 2.107E-04 RESID



TIM= 7.49E-01

01 I= 11
FLOW IN= 5.715%
04

DT= 1.00E-03 I
K= 3
E-02 FLOW OUT=

STEP=14999

5.715E-02

RESID( 1)= 1.23%9E-04 RESID( 2)= 8.83%E-05 RESID(
{ 4)= 0.000E+00
RESID({ 5)= 2.282E-04 RESID{ 6)= 4.746E+01 RESID{
{ 8)= 0.000E+00

TIM= 7.49E-01

01 I= 11
FLOW IN= 5.715%
04

DT= 1.00E-03
K= 3
E-02 FLOW QUT=

ISTEP=148959

5.715E-02

RESID{ 1)= 1.239E-04 RESID( 2)= 8.839E-05 RESID(
{ 4)= 0.000E+00
RESID{ 5)= 2.282E-04 RESID{ 6)= 4.746E+01 RESID(
{ 8)= 0.000E+00

L
LR

0
04

*
k4

5.

.000E+Q0
.800E+01
.800E+01
.BOOE+0O1
.800E+01
.800E+01
.800E+01
.BOOQE+01
.800E+01
.B00E+01
.800E+01
.800E+01
.800E+01
.B00E+01
.800E+01
.800E+01
.800E+0]
.800E+01

.800E+01

*
* -

K=
8

Y
7.600E-02
0.
7.200E-02
1.
7.000E-02
1.
6.800E-02
1
6.600E-02
1.
6.4008-02
1.
6.200E-02
1.
6.000E-02
1.
5.800E-02
1.
5.600E-02
1.
5.400E-02
1.
5.200E~02
1.
4.9%00E-02
1.
4.600E-02
1.
4.40QE-02
1
4.200E-02
1.
4.000E-02
1.
3.800E-02
1
3.600E-02
1.

.800E+01

.800E+01

.800E+01

-

0.000E+00
Q00E+Q0
1.800E+01
S800E+01
1.800E+01
§00E+01
1.800E+01

1.800E+01
BOOE+01
1.800E+01
800E+01
1.800E+01
S00E+01
1.800E+01
80CE+01
1.800E+01
80CE+01 1
1.800E+01
800E+01 1
1.800E+01
BOOE+0O1
1.800E+01
B00E+01L
1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01

1.800E+01
BOOE+01
1.800E+01
800E+01
1.800E+01

1.800E+01
800E+01

.500E-04

0.
1.
1.
1.
1.
1.
1.
1.
.800E+01
.8C0E+01
1.
1.
1.
1.
1.
1.
1.
1.

1.

1.500E-04

8
3

10

0.000E+00
0GOE+00Q
1.800E+01
800E+01 1
1.800E+01
800E+01
1.800E+01
BOOE+01 1
1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01

1.8C0E+01

1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01
800E+01 1
"1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01
800E+01 1
1.800E+01
800E+01
1.800E+0L
800E+01

0.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

1.

- W W

.5

0.000E+0Q0
QQ0E+00
1.800E+01
.800E+0C1 1
1.800E+01
BOOE+01 1
1.8005+01

.800E+01 1.

1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01
800E+01
1.800E+01
800E+01
1.8C00E+01
800E+01 1
1.800E+01
800E+01 1
1.800E+01
800E+01 1
1.8C0E+01
S00E+01
"1.800E+01
.800E+01L
1.8C0E+0%
800E+01
1.800E+0Q1
800E+01 1
1.800E+01
S00E+Q1 1
1.800E+01
.800E+01
1.800E+01
300E+01
1.800E+01
800E+01

0.

1.
1.
1.
1.

1.
1.

1.

1.
1.

1.

DMAKX=

DSUM=

-2.426E~

1.173E-

3)= 1.465E-01 RESID

7)= 2.375E-04 RESID

DMAX =

DSUM=

3)= 1.465E-01

7)= 2.375E-04

U VELOCITY

3.500E-04

.500E-04

5

0.000E+0Q0
000E+00
1.800E+01

.B00E+01

1.800E+01

.800E+01

1.800E+01
800E+01
1.800E+01
BOOE+Q1L
1.800E+01
BOOE+01
1.800E+01
300E+01
1,800E+01
800E+01
1.800E+01

.800E+01

1.800E+01

.800E+0Q1

1.800E+01

.800E+01

1.800E+01
800E+01
1.800E+401
800E+01
1.800E+01
800E+01
1.800E+01

.800E+01

1.800E+01

.800E+01

1.800E+01
800E+01

1.800E+01
800E+01

1.800E+01
800E+01

4

-2.426E~

1.173E-

RESID

RESID

.500E-

.000E+
.BOOE+
.800E+
.800E+
.B00E+
.800E+
.BOOE+
.BOOE+
.800E+
.800E+
.800E+
.800E+

.800E+

.800E+

.800E+

.800E+

.800E+

.BOOE+

.BOOE+



.246E-13 8.

6.000E-04

.201E-13 6.

4.000E-04

.725E-13 3.

2.C00E-C4

.832E-14 4

1.000E-04

.193E-16 5.

0.000E+QQ

.000E+00 0.

5
Y
7.600E-02

.C00E-10 1.

7.200E-02

.000E+00 O.

7.000E-02

.000E+00 O,

6.800E~02

.000E+00 0.

6.600E-02

.000E+00 0.

6.400E-02

.0Q0E+00 0.

6.200E-02

.DO00E+00 Q.

6.000E-02

.Q00E+00 O

5.800E-02

.000E+00 O

5.600E-02

.000E+00 0.

5.400E-02

.000E+00 O.

5.200E-02

.000E+00 Q.

4.900E-02

.0Q0E+00 0.

4.600E-02

.0Q0E+00 O.

4.400E-02

.Q00E+00 O

4.200E-02

.000E+00 0.

4.000E-02

.000E+00 O,

3.800E-02

.000E+00 O.

3.600E-02

.000E+00 0.

3.400E-02

.000E+00 O.

3.200E-02

.0Q0E+0CQ O

3.0008-02

.O000E+00 O.

2.800E-02

.000E+00 0.

2.600E-02

085E-13 3.

6.082E-18

135E-13 2.

1.343E-19
450E-13 1
1.307E-22

2.180E-29

.531E-12 O.

.549E-14 3.

050E-16 1.

0.000E+00

CO0E+00 0.

0.000E+Q0Q

.000E-04

0Q0E-10 1.

0.0G0E+00

000E+00 OC.

0.000E+00

000E+00 0.

0.000E+Q0

QQ0E+00 0.

0.000E+CC

00CE+00 O.

0.GOOE+QD

Q00E+00 O.

0.000E+Q0

QO0E+0Q0 0.

0.000E+00C
0.000E+00

0.000E+0C0O

.000E+00 O,

.000E+00 0.

Q0QE+00 O.

0.000E+00

000E+00 0.

0.0C0E+QC

000E+00 0.

0.000E+00
000E+00 O
0.000E+00

082E-12 QO
5.285E-15

413E-12 0.

2.071E-15

5.228E~17
454E-13 0.
1.182E-20
33%9E-14 0.
0.000E+0C
000E+00 0.

1.000E-04
8.

2
)

1.000E-10
000E-10 1
0.000E+00
QO0CGE+00 0.
0.000E+00
O000E+00 0.
0.000E+00
CO0E+00 0
G.00C0E+0Q0
Q00E+00 O
0.000E+00Q
QQ0E+00 0.
0.000E+00
00QE+00 O.
0.00QE+Q0Q
QO00E+00 O
0.000E+Q0Q
Q00E+00 0.
0.000E+00
Q000E+CC 0.
0.000E+00Q
QQ0E+00 ©
0.000E+00

CO00E+00 0.

0.000E+00

.000E+0Q0 O.

000E+00 0.

0.000E+00

0.C00E+0C

.000E+00 O,

000E+00 0.

0.000E+00

000E+00 0.

0.000E+00

000E+Q0 0.

0.000E+00

QO0E+00 0.

0.000E+00

000E+00 0.

0.000E+00

0.000E+00

.00GE+00 O.

000E+Q0 0.

0.000E+00

000E+00 O.

0.000E+0QO

0.000E+00
000E+00 O©.
0.0Q0E+00
000E+Q0 0.
¢.000E+0Q0

000E+00 0.

0.000E+00
000E+Q00 0.
0.000E+00
0UOE+C0 0.
0.000E+00
000E+00 0.
0.000E+00
000E+00 O.
0.000E+00
Q00E+00 O.
0.000E+00
Q00E+00 O,
0.000E+00
00QE+00 O.
0.000E+00Q

.000E+00

5.024E-14
000E+Q0
2.402E-14
000E+0OC
1.411E-15
Q00E+0Q0
2.202E-18
QO00QE+00Q
0.00CE+0Q
000E+09D

L ]
]
2.000E-04

0Q0E-04 9.

3
10

1.000E-10

.000E-10 1.

0.000E+00
000E+00 O
0.000E+00

000E+00 0.

0.000E+00Q

.Q00E+00 0.

0.000E+00

.000E+00 0.

0.0002Z+00
000E+00 O
0.000E+00
Q00E+0Q0 O
0.000E+00

.0GOE+00 0.

0.000E+00
0Q00E+00 O
0.000E+Q0
O00E+Q0 O
0.000E+00O

.000E+00 0.

0.0Q0E+Q0

000E+00 0.

0.000E+00

000E+00 O.

0.000E+00

000E+00 0.

0.000E+0Q

0Q0E+00 0.

0.00Q0E+00
Q00E+00 O
0.000E+00

000E+00 0.

0.000E+00

000E+Q0 0.

0.000E+00
OQ0E+00 O
0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00
000E+00 0O
0.000E+00

000E+00 0.

0.000E+00

1.064E-13
5.347E-14
3.982E-15%
1.09%E-17

0.000E+0Q0

PROPANE

3.000E-04
0GOE-04
4

1.000E-10
000E-10
0.000E+0G0O

.000E+00

0.000E+00
00CE+00
0.000E+00
00CE+0Q0
0.000E+00
000E+00
0.000E+G0O

.000E+00

0.C000E+00

.000E+00

0.000E+CO
0Q0E+00
0.000E+00

.000E+00

0.000E+QQ

.Q00E+00Q

0.000E+00
000E+00
0.000E+00
Q00E+0Q0
0.CO00E+00
000E+Q0
0.000E+0Q0
0Q00E+00
0.000E+0Q0
COOE+00
0.000E+00

.000E+Q0

0.000E+00
000E+00Q

0.000E+00
0CO0E+QQ

0.000E+00D

.000E+Q0

0.000E+0D
000E+00

0.000E+0Q0
0Q00E+00

0.000E+00

.000E+00

0.000E+00
00QE+00
0.000E+00

.617E-
. 232E-
.85%E-
.503E-

.000E+

.000E-

.000E-
.000E+
.000E+
.000E+
.OOOE;
.000E+
.0Q0E+
.000E+
.000E+
.000E+
.C00E+
. 000E+
.000E+
.000E+
. 000E+
.000E+
.000E+
.000E+
.00CE+
.000E+
.000E+
.Q00E+
.OD0E+

.000E+



.Q00E+00 0.

2.400E-02

.CO0E+00 0.

2.200E-02

LO000E+CD O

2.000E-02

.000E+C0 0.

1,950E-02

.000E+Q0 O

1.850E-02

.294E-02 5.

1.800E-02

L778E-02 7.

1.700B-02

.051e-01 1.

1.600E-02

.14%E-01 1.

1.500E-02

.215E-01 1.

1.400E-02

.283E-01 1.

1.300E-02

.360E-01 1.

1.200E-02

.448E-01 1.

1.100E-02

.561E-01 1.

1.000E-C2

.721E~01 1

9.000E-03

.910E-01 1.

8.000E~03

.138E-01 2.

6.700E-03

.490E-G1 2.

5.500E-03

.B37E-01 2.

4.500E-03

.208E-01 3.

3.700E-0C3

.187E-01 4.

3.100E-03

.2398-01 5.

2.600E-03

.34%E-01 6.

2.200E-03

.519%E-01 7.

1.900E-03

.670E-01 8.

1.700E-03

.433E-01 9.

1.500E-03

.887E-01 9.

1.400E-03

.971E-01 9.

1.200E-03

.997E-01 9.

1.000E-03

.000E+0C 9.

£€.000E-04

.000E+00 1.

6.000E-04

.000E+00 1.

4.000E-04

.000E+00 1

2.000E-04

000E+00 0.

0.000E+00
Q00E+00 O
0.000E+00

.Q00E+00 O.

0.CO00E+00

Q00E+00 0.

0.000E+00

.000E+00 0.

5.717E-02
209E-02 5
8.393E-02

§58E-02 7.

1.095E-01
041E-01 1
1.2228-01

141g-01 1.

1.306E-01

207E-01 1.

1.376E-01

274E-01 1.

1.449E-01

351E-01 1.

1.5318-01

440E-01 1.

1.632E-01
555E-01 1
1.780E-01

.717E-C1 1.

1.964E-01

907E-01 1.

2.173E-01

137E-01 2.

2.487E-01

491E-01 2.

2.810E-01

843E-01 2.

3.155E-01

222E-01 3.

3.607E-01
241E-01 4
4.391E-01

308E-01 5.

5.254E-01

432E-01 6.

€.240E~-01

593E-01 7.

8.118E-01
679E-01 8
9.964E-01

392E-01 9.

1.000E+00

871E~-01 9.

1.9000E+00Q

95%E-01 9.

1.000E+00

995E-01 9.

1.000E+00Q

999E-01 9.

1.000E+00
Q000E+00 1
1.000E+00Q
Q0CE+00 1
1.000E+0Q

.000E+00 1.

1.000E+00

COOE+00 0.

0.000E+00

.000E+00 0.

0.000E+00

000E+00 0.

0.C00E+00

000E+CO0 0.

0.000E+00

000E+00 O,

5.715E=-02

.126E-02 5.

8.386E-02

542E-02 0.

1.068E-01

.031E-01 1.

1.151E-01

131E-01 1.

1.214E-01

198E-01 1.

1.285E-C1

265E-01 1.

1.363E-C1
342E-01 1
1.445E-01

432E-01 1.

1.547E-01

.549E-01 1.

1.709E-01

712E-01 1.

1.85%7E~01

904E-01 1.

2.128E-01

135E-01 2.

2.487E~01

492E-01 2.

2.825E-01
849E-01 2
3.158E-01

236E-01 3.

3.960E-01

.2988~-01 4.

4.896E-01

375E-01 5.

5.852E-01

508E-01 &,

€.855E-01

655E-01 7.

8.545E-01

.687E~01 8.

9.974E-01

362E-01 9.

1.000E+00

B47E-01 9.

1.000E+00

946E-01 9.

1.000E+00

993E-01 9.

1.G00E+00

999E-01 9.

1.00CE+0O

.000E+00 1.

1.000E+00C

.000E+00 1.

1.000E+00

000E+00 1.

1.000E+0Q0

000E+C0 0.

0.0CO0E+00

00GE+00 O,

0.CO00E+CO

QCOE+00Q 0.

0.000E+Q0
0GOE+Q0 O
0.000E+0C
COQE+00 ©
5.557E-02

04eE-02 4.

8.153E-02

000E+00 7.

1.076E-01

021E-01 1.

1.171E-01

122E-01 1.

1.235E-01

18%E-01 1.

1.306E-01

255E-01 1.

1.383E-01

.332E-01 1.

1.466E-01

423E-01 1.

1.571E-01

542E-01 1.

1.730E-01

706E-01 1.

1.913-01

901E-01 1.

2.133E-01

133E-01 2.

2.487E-01

493E-01 2.

2.823E-01

.855E-01 2

3.171E-01

253E-01 3.

4.040E-01

358E-01 4.

5.028E-01

439E-01 5.

6.060E-01

577E-01 6.

7.186E-01
708E-01 7
8.625E~01
696E-01 8
9.702E=01

33%E-01 9.

9.979E-01

824E-01 9.

9,997E-01
932E-01 9
1.000E+00

9%0E-01 9.

1.000E+00

9%9E-01 3.

1.000E+00

Q00E+D0 1.

1.-000E+00

000E+0Q0 1.

1.000=+00
00CE+00 1
1.000E+00

00Q0E+00
0.000E+00

000E+00
0.000E+00

000E+00C
0.000E+Q0

.000E+00

0.000E+00

.000E+00

5.470E-02
970E-02
8.027E-02
324E-02
1.069E-01
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.000E+0Q0

0Q0E+00 3.

0.000E+0Q0

0QQE+00 7.

0.000E+00

000E+00 1.

0.000E+Q0

Q00E+00 2.

0.0C0E+0C

000E+Q0 5.

0.000E+0Q0

QCQE+00 6.

0.000E+00Q

.Q00E+00 B8

0.000E+00

CO0E+00 9.

0.000E+0Q

.Q00E+00 1.

0.000E+0Q0
Q00E+00 1
0.000E+CO
150E-03 1
0.000E+00

132E-02 2.

1.448E-02

413E-02 2.

1.713E-02

Q00E+00 3.

0.000E+0Q
QOOE+00 4
0.000E+00
O00E+00 4
0.000E+0Q

.000E+00 5.

0.000CE+0Q0

000E+00 6.

0.GOOE+00

CO0E+00 7.

1.015E-01

COOE+CO 9.

1.310E-01

622E-02 1.

1.547-01

.331E-02 1.

1,733E-01
585E-02 1
1.892E-01

049E-01 1.

0.000E+0CO
927E-09
0.000E+0Q
629E-08
0.0002+00
322E-07
0.000E+00
633E-07
0.000E+0Q

.566E-06

0.000E+00
083E-06
0.000E+00
574E-05
Q0.000E+0C
616E~05
0.000E+00
269E-04
0.000E+0QQ
230E-04
0.C00E+00
483E-04
0.000E+0Q
562E-03
0.0C0E+00
995E~-03
0.000E+0Q
430E-03
G.000E+GO
273E~-03
0.000E+00

.272E-03

0.000E+00
446E-03

0.000E+0D0
217E-02

0.000E+00

.541E~02

0.000E+00

.919E-02

0.000E+00
358E-02
1.555E-02
859E-02
1.841E-02
425E-02
0.000E+0CO

.041E-02

0.000E+00

.710E-02

0.000E+0Q0
457E-02
0.000E+00
313E=-02
0.000E+00
632E-02
§.557E-02
038E-02
1.233E-01
022E-01
1.4322-01
105E-01
1.580E-01

.164E-01

1.700E-01
209E-~-01

0.000E+Q0O
0.000E+00
0.C00E+0QQ
0.C000E+00
0.000E+QO
0.000E+00
0.Q00E+00
0.00QE+00
0.000E+00
0.000E+00
0.000E+00
0.00QE+00
0.000E+00
0.000E+00
0.000E+Q0
0.000E+00
0.COQE+00Q
0.COCE+0QD
0.000E+00
0.0COE+QQ
1.348E-02
1.834E-02
1.924E-02
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9.019E-02
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.000E+
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.000E+
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.376E-~

.459E-
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.424E-01
.463E-01
.487E-01
.508E~-01
.517E-01
.529E-01
.543E-01
.555E~01
.566E-01
.575E-01

.581E-01

.000E-04

2.200E-03
1.900E-03
1.700E~03
1.500E-03
1.400E-03
1.200E-03
1.000E-03
8.000E-04
6.000E~-04
4.000E-04
2.000E-04
1.000E-04
583E~01

0.Q00E+00
583E-01

K=

7
Y
7.600E~02

.Q00E+00 O
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.000E+00 0,
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1.
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1.
1.
1.
1.
1.
1.

1.

6.

2.288E~01
322E-01 1.
2.424E-01
362E-01 1.
2.514E-01
385E-01 1.
2.602E-01
406E-01 1.
2.645E-01
414E-01 1.
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420E-01 1
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2.946E-01
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0.000E+00
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000E+00 0.
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292E-01 1.
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Q00E+00 0.
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C.Q00E+00
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1.794E-01
243E-01
1.862E-01
265E-01
1.904E-01
279E-01
1.944E-01
292E-01
1.962E-01
297E-01
1.996E-01
308E-01
2.025E-01

.3178-01

2.050E-01
325E-01

2.070E-01
331E-01

2.085E-01

.335E-01

2.0323E-01
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3
10
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00CE+0C0 0.

0.000E+00
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1.685E-01
1.718E-01
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1.762E-01
1.786E-01
1.808E-01
1.826E-01
1.841E-01
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1.859E-01
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1.861E-01
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3.000E-04
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4

0.00QE+00
Q0CE+0QQ
0.000E+0Q0O
OQQE+Q0Q
0.000E+CO
0Q0E+00
0.000E+00

.000E+00

0.000E+00C
000E+0Q0
0.000E+00
Q00E+00
0.000E+00
000E+00
0.000E+00
000E+0Q0
0.000E+00
000E+00
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CQOE+Q0
0.000E+00
0C00E+00
0.000E+00
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0.000E+00
QQ0E+Q0

0.000E+0Q0
OQOE+00

0.000E+00

.000E+00

0.000E+0Q
Q00E+00

.522E-
.566E-
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. 708E-
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.000E+
.Q00E+
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3.400E-02
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3.200E-02

.000E+00 0.

3.000E-02

.000E+00 0.

2.800E-02

.000E+Q0 0.

2.600E-02

.000E+00 Q.

2.400E-02

.Q00E+00 0.

2.200E-02

.000E+00 O.

2.000E-02

.000E+0Q O.

1.350E-02

.000E+00 0.

1.850E-02

.Q00E+00 O.

1.800E-02

.000E+00C O.

1.70G0E-02

.000E+00 0.

1.600E-02

.000E+00 0.

1.500E-02

.Q00E+00 0.

1.400E-C2

.000E+0Q0 O.

1.300E-02

1.200E-02

.C00E+00Q0 0.

1.100E-02

.Q00E+00 0.

1.000E-02

.Q00E+00 0.

9.000E-03

.Q00E+0Q0 Q.

8.000E-03

.000E+00 0.

6.700E-03

.000E+00 0.

5.500E-03

.000E+0C O.

4.500E-03

.000E+00 O.

3.700E-03

.000E+00 Q.

3.100E-03

.00QE+00 0.

2.600E-03

2.200E-03

.000E+00 O.

1.200E-03

.Q00E+00 Q.

1.700E-03

.000E+00 O.

0.000E+00

000E+00 Q.

0.000E+00

000E+00 0.

0.000E+00

0COE+00 0.

0.000E+00

G00E+00 0.

0.000E+00

Q00E+00 Q.

0.000E+00

CO0E+CQO O.

0.000E+00

00CE+00 0.

0.000E+00
000E+00
0.000E+Q0
C00E+0Q0

0.
o.

0.000E+00

000E+00 0.

0.000E+00Q
000E+00 O
0.000E+00

0Q0E+00 Q.

0.00CE+00

Q00E+00 0.

0.000E+00
000E+00 0
0.000E+00
000E+00 O
0.000E+00

QCO0E+CQ0 O.

0.00QE+00
QO0E+00 O
0.000E+00C

000E+00 0.

.000E+00

.000E+00

0.C00E+00 0.0C0E+QOQ

QQ0E+00 OQ.0COE+0C 0.

0.000E+00 0.000E+00
Q00E+00
0.000E+00 0.000E+00

000E+Q0 0.000E+00 O.

0.000E+00 0.00Q0E+0Q0
CO00E+00 0.00Q00E+0C 0.
0.000E+00 0.000E+00C
000E+Q0 0.000E+0Q0 0.
Q0.000E+00 0.000E+00
OC0E+00 0.0C0E+00 O
0.000E+00 0.C0QE+00
OO0E+00 O0.Q00E+0Q 0.
0.000E+00 (.000E+Q0
000E+00 0.000E+00 O.
0.000E+00 0.000E+00
Q00E+00 O.Q00E+00 O
0.000E+00 0.000E+00

0.000E+Q00 0.000E+Q0
0COE+00 O0.0Q0E+00 O.
0.0Q0E+00 0.0Q0E+00
00CE+00 0.000E+Q0 0.
0.000E+00 0.000E+00
QC0E+00 ©0.000E+00 O
0.000E+00 0.000E+00

0COE+00 0.000E+C0 OC.

0.000E+00 0.000E+Q0Q
000E+00 0.00QE+0Q0Q 0.
0.000E+C0 O0.QQ0E+00
O00E+0C0 0.000E+00 0.
0.000E+00 0.000E+00

0C0E+00 0.000E+0C 0.

0.000E+00 0.000E+00

000E+0Q 0.0C0E+00 O.

0.000E+00 0.000E+0QO0

000E+00C 0.00QE+00 0.

0.000E+00 O0.000E+(Q0
00CGE+00 0.0QQ0E+00 O,
0.000E+00 0.000E+00C

0.000E+00Q0 0.000E+00
0O0E+00 0.000E+00 0.
0.000E+00 0Q.000E+00
000E+0Q0 0.000E+00 O.
0.000E+C0 0.000E+00
000E+Q0 0.000E+00 0.

0.000E+00 O.

0.000E+00 0.

0.000E+00 0.

0.000E+00

00Q0E+00 0.

0.000E+00

.Q00E+00 0.

. 0.000E+00

Q00E+00 0.

0.000E+00

000E+00 0.

0.000E+00

.000E+00 0.

0.000E+00

.000E+00 O

0.000E+CD

Q00E+00 0.

0.000E+Q0

.000E+00 O

0.0C0E+QO
000E+QQ0 O
0.0COE+00Q

COCE+0QQ 0.

0.CO0E+QQ

Q0DE+00 0.

0.000E+Q0
Q0C0E+00 O
0.0G0E+CO

000E+00 0.

0.000E+00

Q00E+00 0.

0.000E+0Q0

.Q00E+00 O.

0.000E+00
000E+00 O
C.000E+CO

COOE+Q0 ©O.

0.000E+CO

.000E+CO0 O.

0.000E+0D
000E+00 O
0.000E+00
000E+00 O
0.000E+00

00QE+00 O©.

0.000E+0Q0

.000E+00 0.

0.000E+0Q0

00GE+00 0.

0.CO00E+QO

000E+00 O.

0.000E+00
000E+00 0
0.000E+00

00CE+00 0.

0.000E+00

Q0CE+00 0.

0.000E+00

000g+00 0.

0.000E+0Q0

Q00E+00 0.

0.000E+00

000E+Q00 0.

0.000E+00

000E+00 O.

0.000E+00
0GOE+0Q O
0.000E+0Q0Q

0O0OE+00 O.

0.000E+00
000E+00
0.000E+00C
COCE+00
0.000E+0Q0
000E+Q0
0.000E+CO
0Q00E+00
0.000E+00
000E+00
0.000E+00

.000E+0Q0

0.00CE+CO
000E+00
0.000E+Q0

.000E+00

0.000E+00

.000E+0G0

0.000E+00Q
0QQE+Q0C

0.000E+0Q0
0QQE+0C

0.000E+00

.Q00E+00Q

0.000E+00
Q0QE+00
0.0Q00E+0Q0
QOOQE+00Q
0.0Q0E+0Q0
QOO0E+00
0.000E+00

.000E+00

0.000E+00
0C0E+00

C.000E+00
COOQE+00Q

0.000E+00
.000E+00

0.000E+00

.000E+00

0.000E+00
COO0E+00
0.000E+00
000E+00
0.000E+00
Q000E+00
0.000E+00
0Q0E+00C
0.000E+Q0

.000E+0Q0

0.0C0E+0Q0
000E+00
0.000E+00
0CQOE+00Q
0.000E+Q0
000E+00
0.000E+00
000E+0Q0
0.000E+00
00Q0E+00
0.000E+00
000E+00
0.000E+Q0

.Q00E+0D0

0.00CE+0QC
0Q0E+0C

-000E+
.000E+
.000E+
.Q00E+
.000E+
.000E+
.O00E+
.000E+
.000E+
.000E+
.000E+
.000E+
.000E+
.000E+
.Q00E+
.000E+
.000E+
.000E+
.000E+
.000E+
.000E+
.000E+
.Q00E+
.000E+
.00QE+
.000E+
.Q00E+
.000E+
.000E+
.000E+
.000E+
.000E+

.000E+
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.000E+00 O

1.400E-03

.Q00E+00 0

1.200E-03

.000E+00Q O

1.000E-03

.000E+00 0@

8.000E-04

.000E+00 O

6.000E-04

.Q00E+00 ©

4.000E-04

.000E+00 O

2.000E~-04

.000E+C0 O

1.000E~-04

.000E+00 O

0.000E+Q0

.000E+00 O

X=

.500E-03 1

K=
17
Y
7.600E-02

.000E+00 O

7.200E-02

.Q00E+Q0 O

7.000E-02

.000E+0Q O

6.800E-02

.000E+0QC O

6.600E-02

.QO00E+00 O

6.400E-02

.000E+00 0

6.200E-02

.Q00E+00 0

6.000E-Q2

.000E+0C O

5.800E-02

.0Q00E+00 O

5.600E-02

.000E+0Q O

5.400E-02

.000E+00 O

5.200E-02

.Q00E+00 O

4.9%00E-02

.Q00E+00 O

4.600E-02

.000E+00 ©

4.400E-02

.000E+0Q O

4.200E-02

.00Q0E+Q0 O

4.000E-02

.000E+00 ©

3.800E-02

.J00E+Q0 O

3.600E-02

.Q00E+00 O

3.400E-02

.000E+QC O

3.200E-02

0.000QE+00

.000E+00 0.

Q.000E+00

.000E+00 0.

0.000E+00

.000E+00 O.

0.000E+00

.000E+00 0.

0.000E+00

.QOQE+00 0.

0.000E+COQ

.000E+00 O.

0.000E+00

.QQ0CE+00 0.

0.00Q0E+0C

.000E+00 0.

0.000E+00
.G00E+00 O
0.000E+00D
LOQ0E+00 O
1.000E-03

.600E-03 1.
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0.000E+00
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0.000E+00
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Q00E+00 0.
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CO00E+00 0.

0.000E+00

000E+00Q 0.

0.000E+00

000E+00 Q.

0.000E+00
000E+00 O
0.000E+00
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00GE+C0 O
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.569E-
.969E-
.569E-
.569E-
.569E-

.569E-



4.60Q0E-02

.569E-10 3.

4.400E-02

.569E-10 3.

4.200E-02

.569E-1C¢ 3.

4.000E-02

.56%E-10 3.

3.800E-02

.569E-10 3.

3.600E-02

.569E-10 3.

3.400E-02

.569E-10 3

3.200E-02

.569E-10 3.

3.000E-02

.569E-10 3.

2.800E-02

.569E-10¢ 3.

2.600E-02

.569E-10 3

2.400E-02

.146E-07 1.

2.200E-02

.430E-05 1.

2.000E-02

.396E-03 1.

1.850E-02

.528E-02 1

1.850E-02

.535E-07 2

1.800E-02

.B22E-05 3.

1.700E-02

.585E-03 3.

1.600E-02

.446E-02 1,

1.500E-02

.526E-02 2.

1.400E-02

.923E-02 2

1.300E-02

.745E-02 2.

1.200E-02

.401E-02 2.

1.100E-02

.228E-02 2.

1.000E~-02

.537E-02 2,

9.000E-03

.094E-02 3.

8.000E-03

.554E-02 3.

6.700E-03

.132E-02 3.

5.500E-03

.623E-02 1

4.500E-03

.223E-01 1

3.700E-03

.028E-01 1.

3.100E-03

.147E-02 8.

2.600E-03

.983E-02 5.

3.569E-10

569E-10 3.

3.569E-10

563%E-10 3.

3.563E-10
56%E-10 3
3.569E-10
569E-10 3
3.569E-10

569E-10 3.

3.569E-10

569E-10 3.

3.569E-10

.56%E-10 3.

3.569E-10

569E-10 3.

3.569E-10
569E-10 3
3.569E-10

569E-10 3.

3.569E-10

.569E-10 3

3.011E-08

412E-07 1.

5.19%E-06

673E-05 1.

7.024E-04

550E-03 1.

1.134E-02

.594E-02 1.

4.215E-07

L279E-07 1.

8.113E-05

956E-05 3.

4.907E-03

157E-03 2.

1.747E-02

343E-02 1.

2.719E-02
430E-02 2
3.045E-02

.836E-02 2

2.946E-02

643E-02 2.

2.746E-02

287E-02 2.

2.634E-02

117E-02 1.

2.862E-02
440E-02 2
3.425E-02

002E-02 2.

3.847E-02

474E-02 3.

3.237E-02

086E-02 3.

1.507E-02

:Bl8E-02 1.

1.248E-01

.219E-01 1.

1.072E-01
020E-01 1
8.612E-02

071E-02 8.

6.404E-02

920E-02 5.

3.569E-10
569E-10 3
3.569E-10

569E-10 3.

3.569E-10

.569E-10 3.

3.569E-10

.56%9E-10 3.

3.5658E-10
568E-10 3
3.56%E-10
569E~10 3
3.569E~10

56%9E-10 3.

3.56%E-10

569E-10 3.

3.569E-10

.569E-10 3.

3.56%E-10

569%9E-10 3.

3.569E~10

.56%E-10 3.

4.133E~-08

T18E-07 2.

6.620E-06

936E-05 2.

8.287E-04

710E-03 1.

1.222E-02

657E-02 1.

3.720E-07

985E-07 1.

7.665E-03

071E-03 2.

4.800E-03

7L4E-03 2.

1.722E-02

234E-02 1.

2.721E-02

.319E-02 2.

3.065E-02

.730E-02 2.

2.950E-02

526E-02 2.

2,712E-02

161E-02 2.

2.576E-02

998E-02 1.

2.824E-02

.336E-02 2,

3.378E-02

903E-02 2.

3.803E-02

387E-02 3.

3.232E-02

033E-02 2.

1.548E-02

605E-02 1.

1.242E-01

215-01 1.

1.062E-01

.013e-01 1

B8.506E-02
001E-02 7
6. 304E-02

862;—02 5.

3.569E-10
.569E-10 3

3.56%9E-10
569E-10 3
3.569E-10

56%E-10 3.

3.569E-10

568E-10 3.

3.56%E-10

.569E-10 3.

3.568E-10

.569E-10 3

3.569E-10
569E-10 3
3.56%=z-10

569E~-10 3.

3.56%92-10

569E-10 3.

3.569E-10

56%E-10 3.

3.569E-10
S69E-10 3
5.511E-08
068E-07 2
8.237E-06
222E-05 2
9.614E-04

873E-03 2.

1.305E-02
716E-02 1
3.3422-07

62BE-07 L.

7.082E-05

213E-05 1.

4.598E-03
274E-03 1
1.6782-0C2
120E-02 1
2.7022-02
195E-02 2
3.063E-02

609E-02 2.

2.831E-02

385E-02 2.

2.8659E-02

027e-02 1.

2.506E-02

875E-02 1.

2.771E-02

226E-02 2.

3.321E-02

799E-02 2.

3.752E-02

294g-~02 3.

3.219E~-02

972E-02 2.

1.581E-02

S83E-02 1.

1.237E-01

2118-01 1.

1.053E-01

.007E-01 1.

8.407E-02

.937E-02 7.

6.212E-02

809E-02 5.

3.569E-10

.569E-10

3.569E-10

.569E-10

3.569E-10
569E-10
3.5369E-10
569E-10
3.569%E-10
569E-10
3.563E-10

.569E-10

3.569E-10

.569E-10

3.569E-10
569E~-10
3.569E-10
S69E-10
3.569E-10
569E-10
3.569E-10

.569E-10

7.174E-08

.478E-07

1.006E-05

.540E-05

1.101E-03
047E-03
1.384E-02

.775E-02

3.039E-07
207E-07

6.401E-05
443E-05%

4.318E-03

.B53E-03

1.616E-02

.006E-02

2.663E-02

.059E-02

3.038E-02
477E-02
2.890E-02
252E-02
2.58%E-02
8B6E-02
2.424E-02
748E-02
2.704E~02
112E-02
3.254E-02
690E-02
3.694E-02
196E-02
3.199E-02
905E-02
1.604E-02
532E-02
1.232E-01
208E-01
1.044E=01
001lE-01
8.315E-02
877E-02
6.128BE-02
761lE-02

.569E-
.569E-
.569E~
.569E~
.S69E-
.569E-
.569E-
.569E-
.569E~
.569E-
.569E~
.147E~-
.208E-
.245E-
.458E~-
.779E~-
.642E-
.977E~
.537E~
.604E~
.991E-
.827E~
.503E-
.331E-
.B626E~
.178E-
.628E-
.169E-
.618E~-
. 228E~
.036E~
.228E-

.051E-
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2.200E-03

.006E-02 3

1.900E-03

.436E-02 2.

1.700E-03

.425E-02 1.

1.500E-03

.724E-03 5

1.400E-03

.155E-03 3

1.200E-03

.205E-04 8.

1.000E-03

.779E~-04 2.

8.000E-04

.410E-05 4

6.000E~-04

.079E-06 7.

4.000E-04

.098E-06 1.

2.000E-04

.014E-07 3.

1.000E-04

.756E-07 2

0.000E+00

.000E+Q0Q 0.

K=

.000E-03 3.

K=
27
Y
7.600E-02

.00CE+Q0 O

7.200E-02

.56%E-10 3.

7.000E-02

.368E-10 3.

6.800E-02

-569E-10 3.

6.600E-02

.569E-10 3.

6.400E-02

.569E-10 3.

6.200E-02

.369E-10 3.

6.000E-02

.56%E-10 3.

5.800E-02

.569E~10 3.

5.600E-02

.368E-10 3.

5.400E-02

.56%9E~-10" 3.

5.200E-02

.569E~10 3.

4.900E~02

.569E-10 3.

4.600E-02

.568E-10 3.

4.400E-02

.569E~10 3.

4,2008-02

.569E-10 3.

4.000E-02

.56%E-10 3.

3.800E-02

4.277E-02

.968E-02 3.

2.498E-02

427E-02 2.

1.343E-02
436E-02 1
4.189E-03

.978E-03 6.

1.870E-03

.383%E-03 3.

3.462E-04

291E-04 1.

5.425E-05

123E-04 2.

7.672E-06

.280E-05 5.

1.064E-086

999E-06 1.

2.091E-07

432E-06 1.

1.001E-07

852E-07 5.

7.496E-08

.259E-07 2.

0.000E+00
000E+00 O
2.000E-03

300E-03 3.

21
28

0.000E+00

.000E+0Q0 ©

3.569E-10

569E-10 3.

3.569E-10

569E-10 3.

3.569%E-10

569E-10 3.

3.569E-10

569E-10 3.

3.569E-10

56%9E-10 3.

3.568E-10

569E-10 3.

3.5689E-10

569E-10 3.

3.569E-10

569E-10 3.

3.569E-10

569E-10 3.

3.569%E-10

369E-10 3.

3.56%9E-10

569E-10 3.

3.569E-10

569%9E-10 3.

3.568E-10

369E-10 3.

3.569E-10

569E-10 3.

3.565%E-10

569E-10 3.

3.56%E-10

569E-10 3.

3.569E-10

4.209-02

933e-02 3.

2.483E-02

41%E-02 2.

1.365E-02

.447E-02 1

4.53%E-03

218E-~03 6.

2.139E-03

61BE-03 3.

4.294E-04

041E-03 1.

7.253E-03

498E-04 2.

1.098E-05

281E-05 &.

1.610E-0C&

031E-05 1.

2.846E-07

987E-06 2.

1.169E~-07

026E-07 6.

8.334E-08

846E-07 3.

0.000E+00Q

.000E+00 0.

2.200E~03

600E-03 3.

22
29

0.000E+00

.Q00E+00 0.

3.569E-10

56%E-1C 3.

3.56%E-10

569E-10 3.

3.569E-10

569E-10 3.

3.568E-10

569E-10 3.

3.569E-10

56%E-10 3.

3.569E-10

569E-10 3.

3.569%9E-10
569E-10 3
3.569E-10

569E-10 3.

3.569E~-10

569E-10 3.

3.569E-10

569E-10 3.

3.56%E-10

569E-10 3.

3.56%E-10

569E-10 3.

3.569E-10

569E-10 3.

3.569E-10

569E-10 3.

3.569E-10

S69E-10 3.

3.569E-10

569E-10 3.

3.569E-10

4.149E-02

8502E-02 3.

2.470E-02

413E-02 2.

1.383E-02

.458E~02 1.

4.B65E-03

447E-~03 6.

2.404E-03

841E-03 4.

5.192E-04

154E-03 1.

9.401E-05

902E-04 3.

1.519E-05

418E-05 7.

2.339E-06

308E-05 1.

4.020E-07

624E-06 3.

1.420E-07

61%9E-07 8.

1.001E-07

768E-07 4.

0.000E+00

000E+00 O.

2.400E-03

S00E-03 4.

23
30

0.00QE+Q0C

00QE+0Q O.

3.569E-10

569E-10 3.

3.569E~10

569E-10 3.

3.569E-10

569E-10 3.

3.56%9E-10

569E-10 3.

3.569E-10

56%9E-10 3.

3.56%E-1¢C

569E-10 3.

3.56%E-10

.569E-10 3.

3.56%9E-10

56%E-10 3.

3.569E-10

569E-10 3.

3.56%9E-10

569E-10 3.

3.5868%E-10

569E-10 3.

3.56%E-10

569E-10 3.

3.569E-~10

569E-10 3.

3.569E-10

569E-10 3.

3.569E-10

56%E-10 3.

3.568E-10

569E-10 3.

3.569E-10

4.096E-02
B74E-02
2.457E-02
407E-02
1.399E-02
468E~02
5.170E-03
665E-03
2.662E-03
057E-03
6.149E-04
270E-03
1.187E-04
334E-04
2.038E-05
698E-05
3.303E-06
636E-05
5.697E-07
404E-06
1.672E-07
632E-07
1.169E-07
T75E-07
0.000E+00
OCOE+0Q0
2.600E-03
200E-03
24

0.000E+0Q0
Q00E+GO
3.569%9E-10
56%E-10
3.569E-10
569E-10
3.569E-10
569E-10
3.569E-10
S69E-10
3.569E-10
569E-10
3.569E-190
569E-10
3.569E-10
569E-10
3.569E-10
569E-10
3.569E-10
569E~10
3.569E-10
563%E-10
3.569E-10
56%E-10
3.569E-10
569E-10
3.569E-10
569E-10
3.569E~10
569E-10
3.569E-10
563%E-10
3.569E-10
569E-10
3.569E~-10

.049E-
.446E-
-412E-
.458E-
.912E-
-156E-
L4675~
.665E~
.5386E-
.961E~-
.258E-
.504E~
-000E+

.8B00E-

25

.CO00E+
.569E-
.569E-~
.569E-
-569E-
.56%E~
.569E-
.365E-
.5698-
.569E-
.569E-
.569E-
.569E-
.569E-
.569E-
.569E-
.569E-

.569E-



.569E-10 3.

3.600E-02

.569E-10 3.

3.400E-02

.569E~10 3.

3.200E-02

.5369E-10 3

3.000E-02

.569E~-10 3.

2.800E-02

.569E-10 3.

2.600E-02

.209E-08 1.

2.400E-02

.115e-06 1

2.200E-02

.614E-05 9.

2.000E-02

.161E~-03 4

1.550E-02

.242E-02 2.

1.850E-02

.394E-06 1.

1.800E-02

.062E-05 1.

1.700E-02

.139E-01 2.

1.600E-02

.177E-02 1.

1.500E-02

.536E-02 2.

1.400E-02

.110E-02 3.

1.300E-02

.771E-02 2.

1.200E~-02

.378E-02 2.

1.100E-02

.431E-02 2.

1.000E-02

.020E-02 3.

9.000£-03

.812E-02 3.

8.000E-03

.527E-02 4.

6.700E-03

.369E-02 4.

5.500E-03

.762E-02 2.

4.500E-03

.182E-01 1.

3.700E-03

.553E-02 39,

3.100E-03

.440E-02 7.

2.60Q0E-03

.429E-02 5,

2.200E-03

.702E-02 3.

1.900E-03

.397E-02 2

1.7005~03

.5T9E-02 1.

1.500€E-03

.748E-03 9.

1.400E-03

S69E-10 3.

3.56%9E-10

56%E-10 3.

3.569E-10

569E-10 3.

3.569E-10

.569E-10 3.

3.569E-10

569E-10 3.

3.569E-10

569E-10 3.

6.443E-10
826E-08 2
3.023E-07

.476E-06 1.

2.944E-05

317E-05 1.

2.246E~03

.727E-03 5.

1.832E-02

J20E-02 2.

1.062E-06

847E-06 1.

1.508E-01

305E-04 1.

3.622E-03

932E-03 2.

1.565E-02
151E-02 2
2.908E-02

505E-02 2.

3.405E-02

100E-02 2.

3.121E-02

746E-02 2.

2.675E-02

381E-02 1.

2.514E-02

514E-02 2.

2.958E-02
148E~-02 2
3.616E-02

988E-02 3.

4.165E-02

746E-02 4.

3.828E-02
621E-02 4
2.261E-02

973E-02 2.

1.204E-01

165E-01 1.

9.952E-02

0328-02 9.

7.821E-02
371E-02 7
5.716E-02

380E-02 5.

3.849E-02

681E-02 3.

2.403E-02

.404E-02 2.

1.481E-02

606E-02 1.

6.970E-03

171E-03 &,

4.363E-03

569E-10 3.

3.569E-10

569E-10 3.

3.569E~10

569E-10 3.

3.569E-10

S69E-10 3.

3.569E-10

56%E-10 3.

3.569E-10

569E-10 3.

1.910E~08

.595E-08 3.

4.098E-07
892E-06 2
3.674E-05
112E-04 1
2.597E-03

285E-03 5.

1.931E-02

382E-02 2.

2.625E-06

257E-0& 1.

6.825E~05

Q49E-04 8.

4.311E-03

208E-01 1.

1.832E-02

.048E-01 6.

3.347E-02

053E-02 1.

3.900E-02

604E-02 2.

3.570E-02

257E-02 1.

3.097E-02

954E-02 1.

2.965E-02

176E-02 1.

3.463E-02

.813E-02 2.

4.163E-02
669E~02 3
4.751E-02

457E-02 4.

4.424E-02

.3%6E-02 4.

2.762E-02

802E-02 2.

1.198E-01

177E-01 1.

9.849E-02

428E-02 8.

7.721E-02

.315e-02 7.

5.63BE-02

340E-02 5.

3.806E-02

666E-02 3.

2.38%7E-02

413E-02 2.

1.501E-02

632E-02 1.

7.353E-03

570E-03 9.

4.747E-03

569E-10 3.

3.569E-10

S69E-10 3.

3.569E-10

569E-10 3.

3.569E-10

369E-10 3.

3.569E-10

569E-1C 3.

3.568%E-10

569E-10 3.

3.537E-08%

528E-08 4.

5.381E-07

.360E-06 2

4.481E-05

.301E-04 1.

2.956E-03

B31E-03 6.

2.01%E-02

433E-02 2.

1. 704E~06

C40E-06 9.

1.653E-01

735E-05 7.

2.884E-03
138E-01 2
1.525E-02

450E-02 2.

2.985E-02

642E-02 2.

3.542E-02

151E-02 1.

3.216E-02

799E-02 1.

2.767E-02

555E-02 1.

2.692E-02
851E-02 1
3.202E-02

494E-02 2.

3.9138-02

.364E-02 3.

4.538E-02

174E-02 3.

4.271E-02

169E-02 3.

2.651E-02

631E-02 2.

1.19%3E-0C1

156E-01 1.

9.746E-02

517E-02 9.

7.634E-02

271E-02 7.

5.572E-02

308E-02 5.

3.772E-02

§55E-02 3.

2.3393E-02
424E-02 2
1.520E-02

658E-02 1.

7.713E-03

948E-03 1.

5.109E-03

569E-10
3.569E-10
569E-10
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7.503E-03

.000E+00

3.605E-03
Q00CE+00
1.997E-03
000E+00
1.147E-03
0Q0E+00
5.734E-04
000E+00
3.491E-04
Q00E+00
1.832E-04
Q00E+00
1.806E-04

.000E+00

5.247E-04
0QCE+00
5.635E-04
000E+QQ
5.333E-04
000E+Q0
4.011E-04
000E+00
1.930E-04
Q00E+00
1.138E-05
000E+00
1.778E-08
000E+00
0.000E+00
Q00E+0Q0

2.000E-04
000E-04 9
-3
10

2.08%E-01
089E-01 2

4.074E-02
5.238E-02
1.996E-02
2.68%9E~-02
3.632E-02
1.245E-01

1.514E-01

1.778E-01

2.04%E-01
2.078E-01
3.381E-02
1.638E-02
8.992E-03
5.6818—03
3.268E-03
2.100E-03
1.158E-03
7.521E~-04
4.273E-04
4.215E-04
1.066E~-03
1.03948-03
1.007E-03
7.618E-04
3.850E-04
2.876E-05
7.%945E-08

0.000E+00

02

3.000E-04
.000E-04
4

2.089E-01
.089E-01

4.446E-
5.690E~-
2.169E-
2.966E-
1.078E~
1.306E-
1.568E-
1.80%E-
2.068E-
2.084E~
3.509E-
1.518E-
9.863E-
6.360E-
4.511E-
3.103E-
1.812E~
1.215E-
7.136E~
6.975E~
1.603E-
1.392E~
1.42%E~
1.070E-
5.484E-
4.571E~
1.669E-

0.000E+

4.000E-

2.089E-



7.200E~-02

.089E-01 2.

7.000E-02

.089E-01 2.

6.800E-02

.08%E-01 2

6.600E-02

.089E-01 2

6.400E-02

.088E-01 2.

6.200E-02

.089E-01 2

6.000E-C2

.089E-01 2.

5.800E-02

.089E-01 2

5.6008-02

.08%E-01 2.

5.400E-02

.08%E-01 2

5.200E-02

.089E-01 2

4.90Q0E-02

.089E-01 2.

4.600E-02

.089E-01 2.

4.400E-02

.08%E-01 2.

4.200E-02

.088%E-01 2.

4.000E-02

.C8%E-01 2.

3.B00E-02

.089E-01 2

3.600E-02

.0B9E-01 2.

3.400E-02

.089E-01 2.

3.200E-02

.089E-01 2.

3.000E-02

.089E-01 2.

2.800E-02

.089E-01 2.

2.600E-02

.089E-01 2.

2.400E-02

.08%E-01 2

2.200E-02

.089E-01 2.

2.000E-02

.087E-01 2.

1.850E-02

.034E-01 2.

1.850E-02

.978E-01 1.

1.800E~-02

.926E-01 1.

1.700E-02

.827E-01 1.

1.600E-02

.679E-0% 1.

1.500E-0G2

.575E-01 1

1.400E-02

.536E-01 1.

2.08%E-01

089E-01 2.

2.089E-01

0B9E-01 2.

2.089E-01

.089%E-01 2.

2.089E-01

.08%9E-01 2.

2.089E-01
089E-01 2
2.08%e-01

.089E-01 2,

2.08C%E-01

089E-01 2.

2.08%E-01

.089E~01 2

2.08%E-01

089%E-01 2.

2.089E-01

.083%E-01 2.

2.088E-01

.08%E-01 2.

2.08%E-01
089E-01 2
2.08%E-01

089E-01 2.

2.08%E-01

089%E-01 2.

2.089E-01

089%E-01 2.

2.089E-01

08%E-01 2.

2.089E-01

.089E-01 2.

2.089E-01

089E-01 2.

2.083E-01

089E-01 2.

2.08%E-01

089E-01 2.

2.083%E-01
08%E-01 2
2.08%E-01

08%E-01 2.

2.08%E-01

089E-01 2.

2.089E-01

.089E-01 2.

2.089%E-01

089E-01 2.

2.089E-01

086E~-01 2.

2.089E-01

023E-01 2.

1.969E-01

9B0E-01 1.

1.813E-01

928E-01 1.

1.860E-01

825E-01 1.

1.833E-01

673E-01 1.

1.816E-01

.566E-01 1.

1.801E-01

S26E-01 1.

2.08%E-01

089E-01 2.

2.089E-01
08%E-C1 2
2.08%e-01

089E-01 2.

2.089E-01
089E-01 2
2.08%E~-01

.089E-01 2.

2.08%E~01
089E-01 2
2.089E-01

08%E-01 2.

2,083%E-01

.0BSE-01 2.

2.08%E-01

089%E-01 2.

2.089%E-01
089E-01 2
2.089E-01
089E-01 2
2.088E-01

.08%E-01 2.

2.083E-01
08%E-01 2
2.08%E-01

089E-01 2.

2.08%E-01

089E-01 Z.

2.089E-01

089E-01 2.

2.089E-01
08%E-01 2
2.089E-01

08%E-01 2.

2.08%E-01

089%E-01 2.

2.08%E-01

08%E-01 2.

2.08%E-01

.089E-01 2.

2.089E-01

08%E-01 2.

2.08%E-01

089E-01 2.

2.089E-01

08%E-01 2.

2.089E-01

089E-01 2.

2.089E-01

085E-01 2.

2.089E-01

013E-01 2.

1.969E-01

982E-01 1.

1.912E-01
$30E-01 2
1.801E-01
824E-01 1
1.629E-01
669E-01 1
1.523E-01
560E-01 1
1.48%E-01
S5I7E-01 1

2.089E-01

089%E-01 2.

2.089E-01

.089E-01 2.

2.089%E-01

08%E-01 2.

2.089E-01

.089E-01 2.

2.089E-01

C8%E-01 2.

2.089E-01

.089%E-01 2.

2.089E-01
089E-01 2
2.089%E-0C1

08%E-01 2.

2.089E-01

083%E-01 2z.

2.089E-01

.08%E-01 2.

2.08%E-01

.089E-01 2

2.089E-01

089%E-01 2.

2.08%E-01

.0B9E-01 2.

2.08%E-01

088E-01 2.

2.089%E-01
089E-01 2
2.089E-01

08%E-01 2.

2.088E-01

.0B9E-01 2.

2.089E-01

089E-01 2.

2.088E-01

089E-01 2.

2.089E-01
08%E-01 2
2.0895-01
08%E-01 2
2.089E-01

08%E~-01 2.

2.08%E-01

089E-01 2.

2.089E-01
089E-01 2
2.089%E-~-01

(08%E-01 2.

2.088E-01

084E-01 2.

2.072E-01

0G3E-01 1.

1.972E-01

983E-01 1.

1.918E-01

.396E~-06 1.

1.836E-01

.B24E-01 1.

1.700E-01

.667E-01 1.

1.603E-01

.353E-01 1.

1.572E-01

.510E-01 1.

2.089E-01
089%E-01
2.089E-01
08SE-01
2.089E-01
089E-01
2.08%E-01
089E-01
2.089E-01
089E-01
2.089%E-01
08%E-01
2.089E-01

.089E-01

2.089%E-01
089E-01
2.089E-01
089E-01
2.08%E-01
089E-01
2.08%E-01

.08%E-01

2.08%E-01
08%E-01
2.089E-01
08%E~01
2.089%E-01
0B9E-01
2.085%E-01

.089E-01

2.08%E-01
0838E-01
2.089E-01
08%E-01
2:089E-01
089E-01
2.089%E-01
089E~-01
2.089E-01

.089E-01

2.088E-01

.0B9E-01

2.089E-01
089E-01

2.089C-01
089E-01

2.089%E-01

.088E-01

2.089E-01
083E-01
2.088E-01
083E-01
2.058E-01
894E-01
1.874E-01
985E-01
1.921E-01
935E-01
1.833E-01
825E-01
1.693E-01
668E-01
1.594E-01
552E-01
1.560E-01
505E-01

.089E~
.089E-
.08%E-
.089E-~
.089E~
.083E-
.08%E-
.08%E-
.088E-
.089E~
.089E-
.08%E-
.08%E-
.083%E-
.089E-
.089E-
.089E-
.08%E-
.08%E-
.089E-
.089E~
.0BSE-
.089E-
.088E-
.08%E~-
.087E-
.046E~
.976E-
.923E-
.B30E-
.686E-
. 584E-

.548E-



1.300E-02

.525E-01 1.

1.200E-02

.502E-01 1.

1.100E-02

.469E-01 1.

1.000E~-02

.426E-01 1.

9.000E-03

.311E-01 1

8.000E-03

.214E-01 1.

6.700E-03

.226E-01 1.

5.5C0E-03

.366E-01 1.

4.500E-03

.407E-01 1.

3.700E-03

.545E-08 1

3.100E-03

.266E-08 1,

2.600E-03

.704E-09 9.

2.200E-03

.395E-09 6.

1.900E-03

.537E-09 3.

1.700E-03

.503E-09 1.

1.500E-03

.731E-10 3.

1.400E-03

.666E-11 1.

1.200E-03

.053E-12 1.

1.000E-03

.388E-13 1.

8.000E-04

.783E-14 1.

6.000E-04

.903E~15 1.

4.000E-04

.304E-15 3.

2.000E-04

.304E-15 2.

1.000E-04

.840E-18 2.

0.000E+00

.000E+C0 2

x=

.500E-03 1.

K=
17
b4

7.600E-02
.089E-01 2.

7.200E-02

.089E-01 2.

7.000E-02

.089E-01 2.

6.800E-02

.089E-01 2.

6.600E-02

.089E-01 2.

6.400E-02

1.786E-01

5153E-01 1.

1.769E-01

498E-01 1.

1.748E-01

470E-01 1.

1.717E-01

423E-01 1.

1.678E-01

.312E-01 1.

1.635E-01
216E-01 1
1.569E-01

224E-01 1.

1.502E-01

358E-01 1.

1.430E-01
402E-01 1
1.335E-01

.531E-08 1.

1.172E-01

247E-08 1.

9.912E-02

4B3E-09 3.

7.853E-02

398E-09 6.

3.930E-02

513E-09 3.

7.603E-04

616E-09 1.

0.000E+0Q0
438E-10 4
0.000E+00

095E-10 1.

0.000E+Q0

328E-11 1.

0.000E+00

420E-12 2.

0.000E+00

414E-13 2.

0.000E+00

495E-14 2.

0.000E+00

454E-15 5.

0.000E+00

304E-15 3.

0.000E+00
304E-15 2
0.000E+00Q

.490E-08 2.

1.000E-03

600E-03 1.

11
18

2.083%E~01

089E-01 2.

2.08%E-01

089E-01 2.

2.089E-01
089%9E-01 2
2.089e-01

089E-01 2.

2.089E-01
08%E-0L 2
2.089E-01

1.474E-01

507E-01 1.

1.426E-01
495E-01 1
1.365E-01
471E-01 1
1.32%E-01

421E-01 1.

1.180E-01
313E-01 1
1.071E-01

.218E-01 1.

1.103E-01

222E-01 1.

1.310E-01

350E-01 1.

1.410E-01

.397E-01 1

1.606E-08
516E-08 1
1.357E-08

230E-08 1.

1.103E-08

2B4E-09 9.

8.361E-09

234E-09 6.

3.863%E-09

489E-09 3.

7.021e-11

697E-09 1.

2.304E-15

.Q78E-10 4.

2.304E-15
448E-10 1
4,840E-18

990E-11 2.

2.304E-153

376E-12 3.

2.304E-15

621E-13 4.

4.840E-18

875E-14 5.

4.840E-18

753E-15 9.

2.304E-15

454E-15 3.

4.840E-18

.304E-15 3

0.C0CE+00

490E-08 3.

1.100E-03

700E-03 1.

12
19

2.082E-01
08%E-01 2
2.089E-01

089E-01 2.

2.089E-01

.089E~-01 2

2.089E-01

089E-01 2.

2.08B9E~01

.089E-01 2.

2.089E-01

1.562E-01
502E-01 1
1.525E-01

.495E-01 1.

1.474E-01

.475E-01 1.

1.446E-01
421E-01 1
1.308E-01

.316E-01 1.

1.202E-01

222E-01 1.

1.223E-01

220E-01 1.

1.386E-01

342E-01 1.

1.421E-C1

.392E-01 1.

1.584E-08

.500E-08 1.

1.322E-08

212E-08 1.

1.047E-08

0%9E-0C9 8.

7.480E-09

03%3E-09 5.

3.656E-09

467E-09 3.

7.921E-10

758E-09 1.

5.627E-11
671E-10 5
7.762E-12

.8158-10 2.

4.288E-13

787E-11 3.

2.530E-14
673E-12 5
3.454E-15

415E-13 6.

1.154E-15

174E-14 8.

1.154E-15
202E-15 1
1.154E-15

454E-15 4.

4.840E-18

.454E-15 3.

0.000E+00

735E-08 3.

1.200E-03

800E-03 1.

13
20

2.089E-01

.083E-01 2.

2.089E-01
08%E-01 2
2.08%E-01

.08%E-01 2.

2.08%E-01

08%E-01 2.

2.089E-01

0B9E-01 2.

2.089E-01

1.549E-01
.498E-01
1.516E-01
496E-01
1.472E-01
480E-01
1.438E-01

.423E-01

1.310E-01
320E-01
1.207E-01
225E-01
1.226E-01
219E-01
1.381E-01
334E-01
1.417E-01
718E~08
1.572E-08
484E-08
1.303E-08
196E-08
1.020E-08
331E-0¢
7.119E-06
970E-09
3.600E-09
445E-09
1.121E-09
B0O5E-09
1.279E-10

.227E-10

2.416E-11
189E-10
1.745E-12
709E-11
1.196E-13
.348E-12
1.035E-14
967E-13
1.154E~15
623E-14
1.154E-15

.265E-14

2.304E-15
603E-15

4.840E-18
454E-15

0.000E+0Q
735E-08

1.300E-03
900E-03

14

2.089E-01
08%E-01
2.089E-01
.089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.08%E-01

.536E-
.508E-
.470E-
.432E-
.310E~
.21184
.227E-
.374E-
.412E-
.558E~
.285E-
. 945E-~
.831E-
.564E-
.347E~
.024E-
. 769~
.231E-
.460E-
.875E~
. 304E-
.304E-
. 304E-
.840E-
.000E+

.400E-

15

.089E-
.089E-
.089E-
.089E-
.089E-

.089E-



.089E~01 2.

6.200E-02

.08%E-01 2

6.000E-02

.08%E~01 2

5.800E-02

.089E-01 2

5.600E-02

.08%E~-01 2.

5.400E-02

.089E-01 2.

5.200E-02

.08%E~01 2,

4.900E-02

.08SE-01 2

4,600E-02

.089E-01 2.

4.400E-02

.089%E-01 2.

4.200E-02

.089E-01 2.

4.000E-02

.089E-01 2.

3.800E-02

.089%E-01 2.

3.600E-02

.08%E-01 2

3.400E-02

.089%E-01 2.

3.200E-02

.089E-01 2.

3.000E-02

.089E-01 2.

2.800E-02

.088E-01 2.

2.600E-02

.U8%E-01 2.

2.400E-02

.089E-01 2.

2.200E-02

.088E-01 2.

2.000E-02

.076E-01 2

1.950E-02

.950E-01 1.

1.850E-02

.993E-01 1.

1.800E-02

.947E-01 1.

1.700E-02

.850E-01 1.

1.600E-02

.710E-01 1.

1.500E-0Q2

.581E-01 1.

1.400E-02

.526E-01 1.

1.300E-02

.530E~-01 1

1.200E-02

.548E-01 1.

1.100E-02

.541E-01 1

1.000E-02

.471E-01 %

9.000E-03

2.089E-01

.088E-01 2.

2.089E-01

.089E-01 2.

2.08%E-01

.089E-01 2.

2.089E-01
2.089E-01
2.089E-01

2.0839E-01

.089E-01 2.

2.08%E-01
2.089E-01
2.08%E-01
2.08%E-01
2.089E-01

2.089%E-01

.089E-01 2.

2.089E-01

2.089E-01
089E-01 2
2.089E-01
08%E-01 2
2.089E-01

2.089E-01
2.089E-01
2.089E-01

088E-01 2
2.082E-01

.075E-01 2.

1.986E-01
1.986E-01
1.937E-01
1.827E-01
1.670E-01
1.551E-01
1.503E-01

1.497E-01

.543E-01 1.

1.500E-01

1.486E-01

.555E~01 1.

1.427E-01

.483E-01 1.

1.324E-01

089E-01 2.

089E-01 2.
08SE-01 2.
08%E-01 2.

08SE-01 2.
089%E-01 2.
G89E-01 2.
089E-01 2.

089%E-01 2.

08%E-01 2.

08%E-01 2.
089E-01 2.

089E-01 2.

944E-01 1.
894E-01 1.
949E-01 1.
857E-01 1.
723E-01 1.
593E-01 1.

537E-01 1.

563E-01 1.

089E-01 2
2.089E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-01
089E-01 2
2.08%E-01

08%E-01 2.

2.089E-01

089E-01 2.

2.08%E-01

08%E-01 2,

2.089E-01

089E-01 2.

2.089E-01

C89E-01 2.

2.088E-01

089E-01 2.

2.08%E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-01

089E-01 2.

2.08%E-01

08SE-01 2.

2.08%E-01

089E-01 2.

2.089E-01

.089%E-01 2.

2.08%E-01

.089E~01 2.

2.089E-01
089E-01 2
2.08%E-01

089E-01 2.

2.088E-01

089E-01 2.

2.08%E-01

.088E-01 2

2.081lE-01

073E-01 2.

1.978E-01

338E-01 1.

1.988E-01
8995E-01 1
1.939E-01
351E-01 1
1.830E-01

863E-01 1.

1.674E-01

736E-01 1.

1.553E-01

607E-01 1.

1.502E-01

350E-01 1.

1.49%E-01

358E-01 1.

1.506E-01

5798-01 1.

1.493E-01

571E-01 1.

1.433E-01

496E-01 1.

1.331E-01

.089E-01 2.

2.08%E-01

08%E-01 2.

2.089%E-01

08%E-01 2.

2.089%e-01

.08%E-01 2

2.089E-01

089E-01 2.

2.089E-01

083E-01 2.

2.089E-01
0g%e-01 2
2.089E-01

089E-01 2.

2.0885E-01

089E-01 2.

2.089%E-01

089E-01 2.

2.089E-01

089e-01 2.

2.089E-01

089E-01 2.

2.089E-C1

089E-01 2.

2.089E-C1

089%E-01 2.

2.089E-01

089E-01 2.

2.089E-01
0B%E~-01 2
2.08%E-01

089E-01 2.

2.08%E-01L

.08%E-C1 2

2.08%E-01
089E-01 2
2.08%E-01

089E-01 2.

2.089E-01

.088E-01 2.

2.080E-01

G72e-01 2.

1.970E-01

933e-01 1.

1.989E-01

.997E-01 1.

1.%41E-01

.8953E-01 1.

1.834E-01

g§70E-01 1.

1.681E-01
749E-01 1
1.557E-01
622E-01 1
1.505E-01
563E-01 1
1.503E-01

574E-01 1.

1.513E-01

596E-01 1.

1.504E-01

586E-01 1.

1.440E-01
510E-01 1
1.338E-01

08%E-01
2.089E-01

089E-01
2.089E-01

089E-01
2.089E-01

.089E-01

2.089E~-01
089E-01

2.089E-01
08%E-01

2.089E-01

.08%E-01

2.0892-01
089E-01
2.08%9E-01
083E-01
2.08%E-01
088E-01
2.089E-01
08%E-01
2.089E-01
08%E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.08%E-01
089E-01
2.089E-01

.089E-01

2.08%E-01
089E-01
2.089E-01

.08%E-01

2.083E-01

.089E-01

2.08%E-01
083%E-01
2.089E-01
088E-01
2.079E-01
070E-C1
1.963E-01
928E-01
1.991E-01
998E-01
1.943E-01
955E-01
1.83%E-01
876E-01
1.68%9E-01

.763E-01

1.563E-01

.638E-01

1.508E-01

.581E-01

1.510E-01
591E-01
1.523E-01
613E-01
1.515E-01
603E-01
1.449E-01

.525E-01

1.346E-01

.089E~-
.08%E-
.089E-
.08%E-
.08%E-
.089E-
.0B83E-
.0B9E-
.089E~-
.089E-~
.089E-~
.0BSE-
.0B9E-
.089E-~-
.089E~
.089E-
.089E-
.08%E-
.089E-
.088E-
.077E-
.956E-
.992E-
. 945E-
.844E-
. 699E-
.571E~
.516E-
.519E~-
.535E~-
.527E-
.459E-

.356E-



[

2
2
2
2
2
2
2
2
2

2

.367E-01 1.

8.000E-03

.266E-01 1.

6.700E-03

.232E-01 1.

5.500E-03

.310E-01 1.

4.500E~03

.677E-08 L.

3.700E-03

.409E-08 1,

3.100E-03
.117E-08 1
2.600E-03

.202E-09 B.

2.200E-03

.492E-09 5.

1.900E-03

.340E-09 3.

1.700E-03

.354E-09 1.

1.500E-03

.847E-10 8.

1.400E-03
.325E-10 4
1.200E-03

.125E-10 1.

1.000E-03

.439e-11 2.

8.000E-04

.666E-12 5,

6.000E-04

.254E-13 1.

4.000E-04

.426E-13 1,

2.000E-04

.334E-14 4.

1.000E-04
.610E-14 2
0.000E+00

.743E-07 2.

X=

.000E-03 3.

K=
27
Y
7.600E-02

.089%e-01 2.

7.200E-02

.08%E-01 2.

7.000E-02

.08%E-01 2.

6.800E-02

.08%E-01 2.

6.600E-02

.089E-01 2.

6.400E-02
.089E-01 2
6.200E-02
.089E-01 2
6.000E-02

.0BY9E-01, 2.

5.800E-02

.089E-01 2.

5.600E-02

.089E-01 2.

378E-01 1
1.230E-01

276E-01 1.

1.21%E-01

237E-01 1.

1.328E-01

309E-01 1.

1.710E-08

671E-08 1.

1.470E-08

399E-08 1.

1.181E-08

.106E-CE 1.

8.780E-09
116E-09 8
5.863E-09

440E-09 5.

3.424E-09
328E-09 3
1.842E-09

969E-09 1.

5.744E-10

195E-10 8.

2.563E-10

.647E-10 4.

4.746E-11

274E-10 1.

7.430E-12

910E-11 3.

1.044E-12

860E-12 7.

1.380E-13

089E-12 1.

2.070E-14

966E-13 2.

5.753E~-15

484E-14 6.

2.304E-15

.300E-14 3.

2.490E-08

4S0E-07 3.

2.000E-03

300E-03 3.

21
28

2.089E-01

08%E-01 2.

2.089E-01

G8%E-0L 2.

2.089E-01
08%E-01 2
2.089E-01
08%E-01 2
2.089E-01

08%E-01 2.

2.088E-01

.0B9E-01 2.

2.08%E-01

.089E-01 2.

2.089E-01

08%e-01 2.

2.089E-01

089E-01 2.

2.089E-01

08%E-01 2.

.390E-01 1.

1.235E-01

2B7E-01 1.

1.220E-01
243E-01 1
1.322E~01

310E-01 1.

1.703E-08
666E-08 1
1.456E-08

389E-08 1.

1.166E-08

087E-08 1.

8.642E-09

.037E-09 7.

5.771E-09
392E-09 5.
3.405E-09

.317E-09 3.

1.871E-09

8842-0% 1.

6.223E-10

5258-10 8.

2.933E-10

960E-10 5.

5.886E~11
426E-10 1.
9.935E-12

423E-11 3.

1.498E-12

232E-12 8.

2.127E-13

406E-12 1.

3.104E-14

644E-13 3.

8.052E-15

0%4E-14 8.

3.454E-15

104E-14 4.

3.735E-08

36lE-07 4.

2.200E-03
600E-03 3.
22
29

2.082%E-01
089E~01 2.
" 2.08%9E-01
08%E-Q1 2.
2.089E-01

.089%E-01 2.

2.08%9E-01

.089E-01 2.

2.089E-01
089E-01 2.
2.089E-01
089E-01 2.
2.089E-01
089E-01 2.
2.089E-01
089E-01 2.
2.089£-01
089E-01 2.
2.089E-01
089E-01 2.

403E-01 1.

1.242E-01

298E-01 1.

1.221E-01

.251E-01 1.

1.317E-01

312E-01 1.

1.696E-08

.661E-08 1.

1.444E-08

381E-08 1.

1.153E-08

0g8geE-08 1.

8.516E-05

964E-09 7.

5.689E-029

350E-09 5.

3.386E-09

308E-09 3.

1.896E-09

999E-09 2.

6.670E-10

838E-10 B9.

3.295E-10

266E-10 5.

7.1182-11
583E-10 1
1.288E-11

977E-11 4.

2.074E-12
792E-12 1
3.127E~13
785E~-12 2
4.714E-14

518E-13 4.

1.150E-14

278E-14 1.

5.733E-15

36%E-14 5.

6.2252-~-08
731E-07 &
2.400E-03

S00E-03 4.

23
30

2.089E-01

089E-01 2.

2.089E-01
089E-01 2
2.089E-01
089E-01 2
2.089-01

089E-01 2.

2.089E-01
089E-01 2
2.088E-01

088%E-01 2.

2.089E-01

08%E-01L 2.

2.089E-01

088E-01 2.

2.08%E-0%

089E-01 2.

2.089E-01

089E-01 2.

4178-01
1.249E-01
310E-01
1.224E-01
259E-01
1.314E-01
314E-01
1.690E~08
656E-08
1.431E-08
372E-08
1.140E-08
080E-08
8.401E-09
898E-09
5.616E-09
311E-09
3.369E-09
300E-09
1.918£-09
013E-09
7.087E-10
138E-10
3.649E-10
561E-10
8.429E-11

.741E-10

1.627E-11
570E-11
2.786E-12

.055E-11

4.449E-13

.235E~-12

7.013E-14
587E~13
1.495E-14
104E-13
8.052E-15
T49E-14
8.714E-08

.225E-07

2.600E-03
200E-03
24

2.08%E-01
089E-01
2.08%E-01

.089%E-01

2.08%9E-01

.089E-01

2.08%E-01
089e-01
2.08%E-01

.08%E8-01

2.08%E-01
0BSE-01
2.08%E-01
08%E-01
2.089E-01
08%9E-01
2.08%E-01
08%E-01
2.089E-01
089E-01

.257E~-
.227E-
.311E-
. 683E-~
.420E-
.128E-
. 296E-
.551E-
.354E8~-
.936E-
“479E-
. 992E-
.809E-
.011E-
.645E-
.139E-
.012E-
.300E-
.265E-
.369E~

.800E-

25

.089E-
.089E-
.089E-
.089E-
.089E-
.089E-
.089E-
.089E~
.089E-

.089E-



N

[\

2
2
2
2
2
2
2
2
1
2
1
5

1

1
1
1
1
1
1
1
i
1
1

1

5.400E-02
.08%E~01 2
5.200E-02
.08%E-01 2
4.900E-02

.08%E-01 2,

4.600E~-02

.08%E-01 2.

4.400B-02

.089E-01 2.

4.200E-02

.089E-01 2.

4.000E-02

.08%9E-01 2.

3.800E-02

.088E~-01 2.

3.600E-02

.088%E-01 2.

3.400E-02

.089E-01 2.

3.200E-02

.08%E-01 2.

3.000E-02
.08SE~-01 2
2.800E-02
.089E-01 2
2.600E-02

.089E-01 2.

2.400E~-02

.089%E-01 2.

2.200E-02

.088E-01 2.

2.000E-02

.0531E-01 2.

1.950E~02

.885E-01 1.

1.850E-02
.00%E-01 2
1.800E-02

.973E-01 1.

1.700E-02

.072E-06 1.

1.600E-02

.775E-01 1.

1.500E-02

.622E-01 1.

1.400E~-02

.553E-01 1.

1.300E-02

.577E-01 1.

1.200E-02

.603E-01 1.

1.100E-02

.572E-01 1.

1.000E-02

.466E-01 1.

$.000E-03

.330E-01 1.

8.000E-03

.195E-01 1.

6.700E-03

.116E-01L 1.

5.500E-03

.181E-01 1.

4.500E-03

.620E-08 1.

2.08%E-01

.089E-01 2

2.089E-01

.089%9E-01 2.

2.089E-01

089E-01 2.

2.089E-01

089E-01 2.

2.085e-01

08%E-01 2.

2.089E-01
089E-01 2
Z.085E-01

08%E-01 Z.

2.088E-01

089%E-01 2.

2.089%E-01
08%E-01 2
2.089%9E-01

089E-01 2.

2.089E-01
08%e-01 2
2.089E-01

.088E-01 2.

2.089E-01

.089E~-01 2

2.08%9E-01

0BSE-01 2.

2.088E-01

08SE-01 2.

2.088E-01
088E-01 2
2.068E-01
046E-01 2
1.822E-01

878E-01 1.

1.293%E-01

.011E-01 2.

8.23%0E-06
977E-01 1
1.861E-01

897E-01 6.

1.711E-01

785E-01 2.

1.556E-01

634E-01 1.

1.481E-01

564E-01 1.

1.507E-01

590E-01 1.

1.537E-01

614E-01 1.

1.528E-01

574E-01 1.

1.441E-01

463E-01 1.

1.323E-01

321E-01 1.

1.210-01

180E-01 1.

1.160E-01

035e-01 1.

1.236E-01
159E-01 1
1.651E-08

557E-08 1.

2.089E-01

.0B9E-01 2.

2.089E-01

089E-01 2.

2.089E-01
C89E-01 2
2.08%E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-01

.0B9E-01 2

2.089E-01
C89E-01 2
2.089E-01

099%E-01 2.

2.08%E-01

.08%E-01 2.

2.089E-01
089E-01 2
2.089E-01

.08%E-01 2

2.089E-01

089E-01 2.

2.089E-01

.0B9E-01 2.

2.089E-01
089E-01 2
2.089E-01
089E-01 2
2.088E-01

.088E-01 2.

2.065E-01

.041E-01 2.

1.913E-01

873e-01 1.

2.001E-01

014E-01 2.

1.95%E-01

.982E-01 1.

1.860E-01
811E-06 2
1.650E~01

7%1E-06 1.

1.519E-01

€87E-01 1.

1.448E-01
622E-01 1
1.468E-01

64BE-01 1.

1.501E-01

667E-01 1.

1.489E-01

620E-01 1.

1.395E-01
S507E-01 1
1.271E-01

363E-01 1.

1.152E-01

218E-01 1.

1.098E-01

125E-01 1.

1,180E-01

.181E-01 1.

1.642E-08
614E-08 1

2.089E-01
089E-01 2
2.089%E-01
089E-01 2
2.089E-01

.089E-01 2.

2.089E-01

08%E-01 2.

2.089E-01
¢89E-01 2
2.089E-01

.089E-01 2.

2.089E-C1

.089E-01 2.

2.089E-01

089E-01 2.

2.089E-01
089E~-01 2
2.089E-01

.089E-01 2.

2,089E-01

.089E-01 2.

2.08%E-01

089E-01 2.

2.08%E-01
089E-C1 2
2.089E-01

.089E-C1 2

2.085%E-01

.08%E-01 2.

2.088E-01

087E-01 2.

2.062E-01
036E-01 2
1.906E-01

868E-01 1.

2.003E-01

0l16E-01 2.

4.476E-03

986E-01 1.

1.878E-01

.168E-07 1.

1.725E-01
612E-09 4
1.561E~-01

736E-01 2,

1.491E-01

.676E~01 1.

1.511E-01

702E-01 1.

1.541E-01
717E-01 1
1.524E-01
663E-01 1
1.428E-01

.548E-01 1.

1.303E-01

403E-01 1.

1.1792-01
256E-01 1
1.118E-01
155E-01 1
1.192E-01

202E-01 1.

1.635E-08

.482E-08 1.

2.0839E-01

.089E-01

2.089E-01

.(}89E-01

2.08%E~-01
0B9E-01

2.089E-01
089E-01

2.089E-01

.089E-01

2.089E-01
088%E-01
2.08%E-0C1
089E-01
2.089E-01
0B9E-01
2.089E-01

.089E-01

2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
08%E-01
2.089E-01

.089E-01

2.08%E-01

.089E-01

2.089E-01
083E-01

2.088E-01
087E-01

2.058E-01

.031E-01

1.899E-01
865E-01
2.005E-01
01%E-01
1.967E-01
990E-Q1
3.866E-06
391E-02
1.755E-01

.610E-06

1.600E-01
488E-086
1.532E-01
725E-01
1.553E-01
752E-01
1.581E-01

.761E-01

1.55%E-01

.703E-01

1.461E-01
58%E-01

1.333E-01
442E-01

1.206E-01

.293E-01

1.137E-01

.186E-01

1.204E-01
223E-01

1.629E-08
613E-08

.089E-
.089E-
.089E-
.0B9E-
.0B9E-
.089E-
.089E-
.08SE-~-
.089E-
.089E-
.089E-
.089E-
.089E-
.089E~
.089E-
.088E-
.055E-
.B92E-
.007E-
.970E-
. 786E-
. 782E-
.639E~-
.573E~-
.594E~
.619E~-
.592E-
.493E-
.364E-
.233E-
.158E-
.218E-

.622E-



.089%9E-01 2

4.200E-02

.089E-01 2.

4.000E-02

.0B9E-01 2

3.800E-02

.089E-01 2.

3.600E-02

.089%E-01 2.

3.400E-02

.089E-01 2.

3.200E-02

.08%E-01 2

3.000E-02

.089E-01 2.

2.8B00E-02

.089E-01 2.

2.600E-02

.089E-01 2.

2.400E-02

.089E-01 2.

2.200E-02

.086E-01 2

2.000E-02

.999E-01 1.

1.950E-02

.B58E-01 1

1.850E-02

.034E-01 2.

1.800E-02

.013E-01 2.

1.700E-02

.723E-02 1.

1.600E-02

.687E-04 4

1.500E-02

.357E-03 2.

1.400E-02

.902E-06 1.

1.300E-02

.573E-03 1.

1.20CE-02

.743E-08 5.

1.100E-02

.011E-06 7.

1.000E-02

.743E-01 1.

9.000E-03

.5398E-01 1.

8.000E~03

.437E-01 1.

6.700E-03

.298E~-01 1.

5.500E-03

.287E-01 1.

4.500E-03

.639E-08 1.

3.700E-03

.277E-08 1.

3.100E-03

.773E-09 9.

2.6005-03

.138E-08% 7.

2.200E-03

.016E-0% 5.

1.900E-03

.088E-01 2

2.089E-01
08%E-01 .2
2,089E-01

.089E-01 2.

2.08%E-01
089E-01 2
2.08%E-01
083%E-01 2
2.089E-01

0BSE-01 2.

2.08%E-01

.089E-01 2.

2.089E-01
089%E-01 2
2.089E-01

0B9E-01 2.

2.089E-01

089E-01 2.

2.08%E-01

089E-01 2.

2.087E-01

.08SE-01 2.

2.026E-01

994E-01 1.

1.862E-01

.861E-01 1.

2.021E-01

037E-01 2.

1.993E-01
018E-01 2
1.938E-01

968E-01 1.

1.885E-01

.354E-02 7.

1.814E-01

§82E-02 1.

1.770E-01
957E-02 1
1.796E-01

296E-02 2.

1.801E-01

212E-04 1.

1.740E-0C1

S7BE-09 &.

1.627E-01

786E-01 1.

1.480E-01

656E-01 1.

1.330E-01

503E-01 1.

1.218E-01

358E-01 1.

1.246E-01

327E-01 1.

1.614E-08

649E-08 1.

1.279E-08

214E-08 1.

9.876E-09

778E-09 9,

7.213E-09

142E-09 7.

4,994E-09

034E-0% 5.

3.356E-09

.0B9E-01 2.

2.088E-01

.0B9E-~01 2

2.089E-01
089E-01 2
2.089E-01

.089E-01 2.

2.089E-01

.0B9E-01 2.

2.088E-01

08%E-01 2.

2.089E-01
089%E-01 2
2.089E-01

.089E-01 2.

2.08B9E-01

0B9E~01 2,

2.089E-01L

089E-01 2.

2.089E-01

088E-01 2.

2.087E-01

085E-01 2.

2.021E-01

9%0E-01 1.

1.859E-01
864E-01 1
2.023E-01
040E-01 2
1.996E-01

.022E-01 2.

1.58%E-02

974E-01 1.

9.689E-04

759E-03 6.

4.276E-06
489E-04 4
3.199E-06

.367E-03 3.

1.814E-01

121g-02 3.

1.819E-01

274E~02 2.

1.7502-01

292E-086 3.

1.631E-01

827E-01 1.

1.478E-01

714E-01 1.

1.323E~-01

571E-01 1.

1.207E-01

420E-01 1.

1.234E-01

369E-01 1.

1.616E-08
639E-08 1
1.237E-08

284E-08 1.

9.843E-09

7853E-09 9.

7.189E-09

146E-09 7.

4.991E-09
050E-09 5
3.376E-09

08%E~-C1 2
2.089E~01

.08%E-01 2.

2.089E-01

.08%E-01 2.

2.08%E-01
2.08%E-01
089E-01 2
2.089E-01

2.089E-01

.0B9E-01 2.

2.089E-01
089E-01 2
2.089E-01
2.08%E-01
2.089%9E-01
2.087E-01
2.015E-01

1.858E-01

.868E-01 1.

2.026E-01

.042E-01 2.

2.000E-01
026E-01 2

3.445E-02°
$83E-01 1.

5.447E-03

5.485E-06

.716E-02 5.

1.801E-01
783E-02 2
1.614E-09
1.847E-01
1.771E-01
642E-03 4
1.650E-01
1.494E-01
1.334E-01
1.213E-01
1.235E-01

1.619E-08

.670E-08 1.

1.274E-08
288E-08 1
9.810E-09

7.166E-09
4.991E-09

.067E-09 5
3.401E-09

089E-01 2.

08%E-01 2.

089E-01 2.
089%E~-01 2.
08§E-01 2.
08SE-01 2.

986E-01 1.

029E-02 6.

013e-02 1.

103E-02 9.

861E-01 1.
767E-01 1.
638E-01 1.
483E-01 1.

413E-01 1,

797E-09 9.

151E-09 7.

.089E-01

2.089%E~-01
08%E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01

.089E-Q1

2.089E-01
08%E-01

2.089E-01
08%E-01

2.08%E-01

.08%E-01

2.08%E-01
08%E-01
2.089E-01
089%E-01
2.089E-01
088E-01
2.086E-01
085E-01
2.010E-01
983E-01
1.858E-01
871E-01
2.029E-01
045E-01
2.005E-01

.029E-01

6.216E-04
$92E-01
1.226E-04
974E-02
6.904E-03
306E-02
8.441E-04

.055E-03

1.860E-01
415E-02

1.880E-01
305E-08

1.809E-01

.708E-07

1.694E-01
888E-01
1.542E-01
813E-01
1.383E-01
700E-01
1.2578-01
347E-01
1.266E-01
459-01
1.624E-08
681E-08
1.112E-08

.293E-08

9.788E-09
820E-09

7.150E-09
164E-09

4.994E-09

.086E-09

3.426E-09

.089E-
.089E-
.089E-
.089E-
-089E-
.089E~
.089E-
.0B9E-
.08%E-
.089E-
.086E-
-005E-
.B58E-
.031E-
.009E~
.948E-
.41CE-
.483E-
.663E-
.051E-
.054E-
.826E-
.T14E-
.563E-
.402E-
.268E-
.272E-
.631E-
.275E~
.776E~
.140E-
.001lE-

.455E-



16

3.700E-03

.310E-08 1.

3.100E-03

.020E~-08 1.

2.600E-03

.443E-09 7.

2.200E-03

.075E-09 5.

1.900E-03

.286E-09 3.

1.700E-03

.165E~09 2

1.500E-03

.199E-09 1.

1.400E-03

.447E-10 9.

1.200E-03

.686E-10 4.

1.000E-03

.412E-10 1.

8.000E-04

.852E-11 6.

6.000E-04

.549%E-11 2.

4.000E-04

.823E~-12 7

2.000E-04

.687E-12 2.

1.000E-04

.076E-12 1.

0.000E+Q0

.165E-05 1.

A=

.500E-03 7

K=
37
Y
7.60CE~02

.08%E-01 2.

7.200E-0Q2

.088E-01 2.

7.000E-02

.089E-01 2.

6.800E-02

.08%E-01 2.

6.600E-02

.08%E-01 2.

6.400E-02

.08%E-01 2.

6.200E~02

.08%E-01 2

6.000E-02

.08%E-01 2.

5.800E-02

.08%e-01 2

5.600E~-0D2

.088E-01 2.

5.400E-02

.089E-01 2.

5.200E~02

.089E-01 2

4.900B-02

.089E-01 2.

4.600E-02

.088E-01 2.

4,400E-02

1.364E-08

Q36E-08 1.

1.072E-08
011E-08 1

7.837E-09
375E-09% 7.

5.276E-09

046E-09 5.

3.294E-09

296E-09 3.

2.030E-09

.202E-09 2.

9.555E-10

257E-09 1.

5.982E-10

040E-10 9.

1.883E-10

158E-10 4.

5.340E-11

696E-10 1.

1.363E-11

250E-11 7.

3.078E-12

148E-11 2.

6.737E~13

.236E-12 1.

1.702E-13

734E-12 4.

8.853E-14

B27E-12 2.

9.586E-07

978E-05 3.

4.500E-03

.000E-03 7

31
38

2.089E-01

089E-01 2.

2.089E-01
08%e-01 2
2.089E-01

089%E-01 2.

2.083E-01

089E-01 2.

2.089E-0C1
089%E-01 2
2.08%E-01
089E-01 2
2.08%E-01

.08%E-01 2.

2.089E-01
089E-01 2
2.089E-01

.089E-01 2

2.089%E-01

089%e-01 2.

2.085E-01
08%E-~-01 2
2.08%E-01

.089E-01 2.

2.089E-01

(089E-01 2.

2.089%E-01

0895-01 2.

2.083E-01

1.350E-08
293E-08 8
1.058E-08

.003E-08 8.

7.729E-09
321E-09 7
5.21BE-08%

025E-09 5.

3.286E-09

309E-09 3.

2.058E-09
238E-09 2
1.008E-09
312E-09 1
6.508E-10

602E-10 1.

2.309e-10
620E-10 5
6.961E-11
990E-10 2
1.8558~11

793E-11 9.

4.548E-12
858E-11 3
1.083E-12
030E-11 1
2.955E-13

162E-12 6.

1.587E-13

892E-12 4.

1.718E-06

132E-05 4.

4.800E-03

.500E-03 8

32
39

2.089E-01

089%E-01 2.

2.08%E-01

.089E-01 2.

2.089E-01

089E-01 2.

2.089E-01
089E-01 2
2.0B%E-01

.089E-01 2

2.089E-01

.089E~-01 2.

2.089E-01
089E-01 2
2.089E-01

.089E-01 2.

2.089E-01

.089E-01 2

2.089%-01

089E-01 2.

2.08%E-01

.089E-01 2.

2.08%E-01

0B%E-01 2.

2.08%9E-01

083%E-01 2.

2.08%E-01

089E-01 2.

2.089E-01

1.334E-08

.293E-0% 1.

1.047E-08

968BE-09 9.

7.639E-09

.278E-08 7.

5.171E-09

011E-09 5.

3.281E-09

323E-09 3.

2.084E-09

L273E-09 2.

1.037E-08

.364E-09 1.

7.005E-10

014E-09% 1.

2.636E-10

.077E-10 5,

8.496E-11

.293E-10 2.

2.429%9E-11

469%9E-11 1.

6.402E-12

.677E~-11 4.

1.642E-12

.407E-11 1.

4.771E-13

031e-12 B.

2.702E-13

328E-12 6.

2.926E-06

687E-05 6.

5.200E-03

.000E-03 8.

33
40

2.089E-01

089E-01 2.

2.089E-01

089E~-01 2.

2.089E-01

089E-C1 2.

2.08%E-01

.089E-01 2.

2.08%E-01

.089E-01 2.

2.089E-01

089E-01 2.

2.089E-01

.08%E-01 2.

2.08%E-01

089E-01 2.

2.089E-01

.08%E-01 2,

2.089E-01

08%E-01 2.

2.089E-01
083%E-01
2.089E-01

089E-01 2.

2.089%E-01

08%E-01 2.

2.08%E-01

089e-01 2.

2.0892-01

2.

1.327E-08
282E-08
1.036E-08
917E-09
7.564E-09
242E-09
5.132E-09
Q01E-09
3.280E-09
339E-09
2.110E-089
307E-09
1.104E-0%
413E-09
7.474E-10
066E-09
2.962E-10
527E-10
1.013E-10
600E-10
3.084E-11
126E-10
8.672E-12
603E-11
2.374E-12
860E-11
7.323E-13
404E-12
4.311E-13
206E-12
4.668E-06
T20E-05
5.600E-03
500E-03
34

2.089E-01
0898-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01
089E-01
2.089E-01

L247E-
.028E~
.499E-
.100E-
.2B1E~-
.135E-
.148E-
.921E-
.2B6E-
.185E-
.818E-
.138E-
.304E-
.077E-
.587E~
.133E-

. 000E-~

35

.089E-
.089E~
.089E-
.089E-
.089E-
.089E~
.089E~-
.089E-
.089E~
.089E~
.089E-
.089E~
.0B9E-
.089E-

.088E-



3.400E-02

2.089E-01 2.
3.200E-02 -
2.089E-01 2.

3.000E-02

2.083E-01 2.

2.800E-02

2.089E-01 2.

2.600E-02

2.0892E-01 2.

2.400E-02

2.088E-01 2

2.200E-02

2.077E-01 2

2.000E-02

1.898E-01 2.

1.950E-02

1.%70E-01 1.

1.850E-02

1.89%9E-01 1.

1.800E~-02

1.860E-01 1.

1.700E-02

1.783E-01 1.

1.600E-02

1.704E-01 1.

1.500E-02

1.612E-01 1.

1.400E-02

1.994E-01 1

1.300E-02

1.963E-01 1

1.200E-02

1.943E-01 1.

1.100E-02

1.924E-C1 1.

1.000E-02

6.083E~02 7.

$.000E-03

.641E-02 2

§.000E-03

1.539E-06 3.

6.700E-03

1.545E-01 1.

5.500E-03

1.519E-01 1

4.500E-03

1.533E-01 1.

3.700E-03

1.424E-01 1.

3.100E-03

1.506E-08 1.

2.600E-03

1.205E-08 1.

2.200E-03

9.761E-09 1.

1.900E-03

8.186E-09 1.

1.700E-03

7.229E-09 1.

1.500E-03

6.358E-09 9.

1.400E-03

5.%62E-09 8.

1.200E-03

5.252E-09 8

2.089E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-01
08%E-01 2
2.089E-01
089E-01 2
2.089E~-01
088E-01 2
2.088E-01

.086E-01 2

2.084E-01

.073E-01 2

1.980E-01

009E-01 2.

1.876E-01

987E-01 1.

2.047E-01

934E-01 1.

2.033E-01

905E-01 1.

2.000E-01

844E-01 1.

1.871E-01

777E-01 1.

6.528E-02

696E-01 1.

5.395E-02

.586E-0L 1.

4.485E-02

.972E-01 1.

3.482E-02

§28E-01 1.

1.889E-02

867E-01 1.

1.907E-01

027E-02 8.

1.846E-01

.799E-02 4.

1.751E-01

438E-06 6.

1.605E-01

484E-01 1.

1.503E~01

.317E-01 1.

1.693E~08

585E-01 1.

1.300E-08

523E-01 1.

9.857E-09

723E-08 1.

7.183E-09

4598-08 1.

5.107E-09

254E-08 1.

3.660E-09

108E-08 1.

2.792E-09

016E-08 1.

2.032E-09
298E-09 1
1.711E-08%

899E-09 1.

1.171E-09

.1T74E-09 1.

2.089E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-01

.089E-01 2.

2.083%E-01

.08%E-01 2.

2.08%E-01

.088E-01 2.

2.088E-01

.085E-01 2

2.084E-C1

.068E-01 2

1.977E-01
012E-01 2
1.880E-01

993E-01 1.

2.050E-01

947E~-01 1.

2.038E-01

921E-01 1.

2.013E-01

865E-01 1.

1.3%95E-01

800E-01 1.

1.975E-01
719E-01 1
2.076E-G2

613E-01 1.

1.971E-01
981E-01 1
1.967E-01

926E-01 1.

1.955E-01
B63E-OL 1
1.917E-01

338E-02 9.

1.863E-01

887E-02 6.

1.787E-01

670E-03 2.

1.654E-01

763E-01 1.

1.542E-01

638E-01 1.

1.705E-08

626E-01 1.

8.338E-09

598E-01 1.

9.932E-09

518E-01 1.

7.233E-09
434E-01 1
5.137E-069

620E-08 1.

3.694E-09

460E-08 1.

2.834E-09

3eiE-08 1.

2.083E-09

.268E-08 1.

1.764E~08

225E-08 1.

1.225E-09

144E-08 1.

2.089E-01

089E-01 2.

2.08%E-01

089E-01 2.

2.08%E-01

089E-01 2.

2.08%E-01
08BE-01 2
2.089E-01
088E-01 2
2.088E-01

.083E-01 2.

2.083E-01

.065E-01 2

1.970E-01

.013E-01 2.

1.850E-01
996E-01 1
1.617E-01

955E-01 1.

2.044E-01

931E-01 1.

2.013E-01

879E-01 1.

1.953E-01

817E-01 1.

1.881E-01

.740E-01 1.

7.016E-02

640E-01 1.

4.911E-02

.977E-01 1.

2.620E-03

919E-01 1.

3.218E-02

.855E-01 1.

5.727E-06

362E-02 9.

1.839E-01

le7E-02 6.

1.670E-01

S38E-02 3.

1.439E-01

928E-06 4.

1.368E-01

610E-01 1.

1.720E-08

§22E-01 1.

1.325E-08

652E-01 1.

1.010E-08

607E-01 1.

7.451E-09

.542E-01 1.

5.410E-0%

485E-01 1.

3.995E-09

438E-01 1.

3.145%E-0%9

708E-08 1.

2.405E-09

613E-08 1.

2.083E-09
567E-08 1
1.533E~-09

483E-08 1.

2.089E-01
089E~-01
2.089E-01
089E-01
2.085%E-01
08S8E-01
2.08%E-01

.088E-01

2.089E-01

.0B7E-01

2.088E-01
081E-01
2.082E-01

.060E-01

1.972E-01
011E-01
1.915E-01

.995E~-01

1.740E-01
955E-01
1.643E-01
933E-01
2.035E-01
881E-01
2.002E-01
820E-01
1.963E-01
743E-01
1.928E-01
646E-01
1.916E-01
965E-01
1.959E-01
904E-0C1
1.978E-01
823E-01
2.8%0E-02
809E-02
1.906E-01
90BE-02
1.784E-01
581E-02
1.547E-01
135E-06
1.464E-01
567E-01
1.447E-01
642E-01
1.508E-08
683E~01
1.142E-08
658E-01
8.457E~09
608E-01
6.257E~09
561E-01
4.771E-09
523E-01
3.890E-09
498E-01
3.110E-09
471E-01
2.768E-09

.458E-01

2.175E-09
432E-01

.089E-
.089E-
.089E-
.089E-
.089E-
.0B8E~
.080E-
. 984E-
. 945E-
.837E-
.180E~
.667E~
.560E-
.004E-
.873E-
.947E-
.955E-
.978E~-
.906E-
. 905E-
.728E-
.49%E-
.485E-
.504E-
.627E-~
.267E-
. 734E-
.533E-
.030E-
.126E-
.313E-
. 949E-

.306E-



.490E-09 3.

1.700E-03

.559E-09 2.

1.500E~03

.749E-09 1.

1.400E-03

.415e~-09 1.

1.200E-03

.773E-10 9.

1.000E-03

.126E-10 5.

8.000E-04

.863E-10 3.

6.000E-04

.553E-10 1.

4.000E-04

.517E-11 1.

2.000E-04

.191E-11 &,

1.000E-04

.40BE-11 5.

0.000E+00

.774E-04 6.

X=

.000E~-02 4.

K=
47
Y
7.600E-02

.08%E-01 2.

7.200E-02

.089%E-01 2

7.000E-02

.089E-01 2

6.800E-02

.08%E-01 2.

6.600E-02

.08%E-01 2.

6.400E-02

.089%E-01 2.

6.200E-02

.08%E-01 2.

6.000E-0Q2

.089E-01 2.

5.800E-02

.089E-01 2.

5.600E-02

.089E-01 2.

5.400E-02

.089%9E-01 2.

5.200E-02

.0B9E-0Q1 2

4.9%900E-02

.089E-01 2

4.600E-02

.089E-01 2.

4.400E-02

.089E-01 2.

4.200E-02

.089E-01 2.

4.000E-02

.089E-0L 2.

3.8Q0CE-02

.089E-01 2.

3.600E-02

.08%E-01 2.

.089E-01 2

.088E-01 2

526E-09 3.
2.341E-09
610E~-09 2
1.460E-09
811E-09 1
1.115E-09
478E-09 1.
5.867E-10
388E-10 9.
2.912E-10
658E-10 6.
1.3i6E-10
269E~-10 3
5.634E-11
846E-10 2.
2.39%0E-11
C58E~10 1.
1.133E-11
723E-11 8.
8.577E~-12
807E-11 7.
9.288E-05
289%E-04 8
9.000E-03
000E-02 5.
41
48

2.089E-01
089E-01 2.
2.089E-01

.089E-01 2.

2.089E-01

2.089E-01
08%E-01 2.
2.089E-01
089E-01 2.
2.089E-01
08%E-01 2.
2.089E-01
089%e-01 2.
2.089E-01
089E-01 2.
2.089E-01
08%E-01 2.
2.089E-01
0gsE-01 2.
2.089E-01
082E-01 2.
2.089E-01

2.08%E-01

.08%eE-01 2.

2.089E-01
089E-01 2.
2.089E-01
0gseE-01 2.
2.089E-01
089E-01 2.
2.089E-01
08%E-01 2.
2.089E-01
089g-01 2.
2.089E-01

08%E-01 2.

560E-09 3.

2.379E-0S

.658E-09 2.

1.513E-09

.869E-09 1.

1.170E-09
540E-09 1
6.465E-10
989E-10 1
3.279E-10

195E-10 6.

1.551E-10

.B83E-10 4.

6.972E-11

155e-10 2.

3.119E-11

284E-10 1.

1.558E-11

473E~-11 1.

1.210E-11

426E-11 9,

1.310E-04

.041E-04 1

9.500E-03

500E-02 6.

42
49

2.08%E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-01

.089E~-01 2

2.08%E-01

089E-01 2.

2.08%E-01

089E-01 2.

2.08%9E-01

083E-01 2.

2.083%E-01

089E-01 2.

2.089E-01

089E-01 2.

2.08%E-01

089E-01 2.

2.08%E-01

089E-01 2.

2.089E-01
089E-01 2
2.089E-01

.089E-01 2

2.089E-01
089E-01 2
2.089E-01

089E-01 2.

2.089E-01

082E-Q01 2.

2.089E-01

089E-01 2.

2.089%E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-01
089£-01 2

593e-02 3
2.421E-08%
704E-09 2
1.571E8-08
925E-09 1
1.230E-09

.599E-09 1

7.018E-10

.058E-09 1

3.700E-10
706E-10 7
1.832E-10
104E-10 4
8.669E-11
480E~10 2
4.098E~11
531E-10 1
2.161E-11
044E-10 1
1.722E-11
265E-11 1
1.865E~04

.Q03E-03 1

1.000E-02
0Q0E~02 7
43
50

2.089E-01
08%E-01 2
2.089E-01
085E-01 2
2.08%E-01

.089E-01 2

2.089E-01
089E-01 2
2.08%E-01
089E-01 2
2.08%E-01
089E-01 2
2.08%E-01L
089E-01 2
2.089E-01
089E-01 2
2.08%E-01
089E-01 2
2.089E-01
089E-01 2
2.088E-01

.089E-01 2

2.089E-01

.08%E-01 2

2.089E-01

.089E-01 2

2.08%E-01
08%E-01 2
2.08%E-01
083%E-01 2
2.0B28E-01
089E-01 2
2.089E-01
089E-0% 2
2.089E-01
089E-01 2
2.08%E-01

.089E-01 2

.627E-09
2.463E-09
.749E-09
1.626E-09
. 979E-09
1.287E-09
.656E-09
7.555E-10
.115E-0%
4,.122E-10
.223E-10
2.126E-10
.530E-10
1.052E-10
.819E-10
5.225E-11
.7197E-10
2.891E-11
.262E-10
2.354E-11
.132E-10
2.549E-04
.226E-03
1.500E-02
.500E-02
44

2.089E-01
.089E-01
2.089E-C1
.08SE-01
2.089E-01
.089E-01
2.089E-01
.08%E-01
2.089%E-01
.089E-01
2.089E-01
.089%E-01
2.089E-01
.0B9E~01
2.089E-01
.089E-01
2.0892E-01
.089E-01
2.089E-01
.089E-01
2.08%E-01
.089E-01
2.08%E-01
.08%E-01
2.08%E-01
.08%E-01
2.08%E-01
.089E-01
2.083%E-01
.08%E-01
Z2.08%E-01
.088%E-01
2.08%E-01
.089E-01
2.089E-01
.08%E-01
2.089E-01
.089E-01

.508E-
-686E-
. 348E-
.141E-
.595E-
.469E-
.278E~
.677E~
.875%E~
.227E-
.495E-

.000E-

45

.089%E~
.089E-
.089E-
.08%E-
.089E-
.083%E-
.0B9E~
.089E-
.089%E~
.08%E-
.089E-
.089E-
.083%E-~
.089E-
.089E-
.089E-
.089E-
.08%E-

.089E~



1.

1.

1.

778E-01 1
1.467E-01

781E-01 1.

1.467E-01
781E-01 1

.791E-01

.809E-01

1.574E-01
808E-01
1.574E-01

1.

1.

1.

809E-01
1.651E-01

809E-01
1.651E-01

809E-01

[ IR L N JUR TS U UL U NS N DU L DR R R L JUN R N I PR

01 1.757E-01
2 1.000E-04
01 1.758E-01
1 0.000E+00
01 1.758E-01
{({RELATIVE)
0 X=
04 5.000E-04
0 K=
6 7
1 Y
59 7.600E-02
00 .Q00E+00 0.
58 7.200E-02
00 .Q000E+00 O.
57 7.00CE~0Q2
01 .798E+01 1
56 6.800E-02
Q1 L79BE+01 1
55 §.600E-02
01 LJ98E+401 1
54 6.400E-02
01 .T98E+01 1.
53 6.200E~-02
01 .798E+01 1.
52 6.000E-02
01 .798E+01 1.
51 5.800E-02
01 L79BE+01 1
50 5.600E-02
01 .79BE+01 1
49 5.400E-02
01 .79BE+01 1.
48 5.200E-02
01 .798E+01 1.
47 4.900E-02
01 .798E+01 1.
46 4.600E-02
01 .798E+01 1.
45 4.400E-02
01 .798E+01 1
44 4.200E-02
o1 L788E+01 1
43 4.000E-02
01 L798E+01 1.
42 3.800E-02
01 L798E+01 1
41 3.600E-02
01 .79BE+01 1.
40 3.400E-02
01 L798E+01 1.
39 3.200E-02
01 .798E+01 1.
38 3.000E-02
01 .798E+01 1.
37 2.800E-02
01 .798E+01 1.
36 2.600E-02
01 .798E+01 1.
35 2.400E-02
01 .798E+01 1.
34 2.200E-02
01 .799E+01 1.

2.000E-02

6.

W W WPk K kLR h

0.000E+Q0
000E-04 7
1
8

0.000E+00

00Q0E+00 0.

0.000E+00
000E+0C 0
0.000E+CO

.798E+01 1

0.000E+00

.798E+01 1.

0.000E+00

.798E+01 1.

0.000E+Q0O

798E+01 1.

0.000E+00

798E+01 1.

0.000E+00
798E+01 1
0.000E+00

.798E+01 1

0.000E+00

.798E+01 1

0.000E+00

798E+01 1.

0.000E+00

798E+01 1.

0.000E+00

T798E+01 1.

0.000E+Q0

798E+01 1.

0.000E+00

.798E+01 1

0.000E+0Q0

.798E+01 1.

0.000E+00

798E+01 1.

0.000E+00

.798E+01 1

0.000E+00

798E+01 1.

0.000E+00

798E+01 1.

0.000E+00

798E+01 1.

0.000E+Q0

798E+01 1.

0.000E+00
798E+01 1
0.000E+00

T98E+01 1.

0.000E+00

798E+01 1.

0.000E+00Q
799E+01 1
0.000E+00

.000E-04

1.000E-04

2
9

0.000E+00

GO00E+00 O.

0.000E+0Q

.000E+00 0.

0.000E+00

.798E+01 1.

0.000E+00
798E+01 1
0.000E+GO

798E+01 1.

0.000E+09

798E+01 1.

0.000E+00

798E+01 1.

0.000E+00

.798E+01 1

0.000E+00

.798E+01 1

0.000E+00

.798E+01 1.

0.000E+00
798E+01 1
C.000E+00Q

798E+01 1.

C.000E+00
798E+01 1
0.000E+00C

798E+01 1.

0.000E+00

.798E+01 1.

0.000E+00

798E+01 1.

0.000E+00

798E+01 1.

0.000E+Q0

.798E+01 1

0.000E+00

798E+01 1.

0.000E+00

798E+01 1.

0.000E+00Q

7%8E+01 1.

0.000E+00

798E+01 1.

0.000E+00

.798E+01 1.

0.000E+00

79BE+01 1.

0.000E+0Q0

798E+01 1.

0.0CO0E+0Q

.800E+01 1.

0.000E+00

8.

2.000E-04

Q00E-04 9.

3
10

0.000E+00

000E+00 ©O.

0.000E+00

000E+00 0.

1.798E+01

798E+01 1.

1.798E+01

.798E+01 1.

1.798E+01
798E+01 1
1.798E+C01
798E+01 1
1.798E+01

T98E+01 1.

1.798E+01

.798E+01 1.

1.798E+01

.798E+01 1.

1.798E+01

798E+01 1.

1.798E+01

.79BE+01 1

1.798E+C1

79BE+01 1.

1.798E+01

.798E+01 1.

1.7%8E+01
798E+01 1
1.798E+01

798E+01 1.

1.798E+01

798E+01 1.

1.798E+01
TJO98E+01 1
1.798E+01

.798E+01 1

1.798E+01

798E+01 1.

1.798E+01

798E+01 1.

1.798E+01

T798E+01 1.

1.798E+01

797E+01 1.

1.798E+01
797E+01 1
1.798E+01
798E+01 1
1.79BE+01

798E+01 1.

1.798E+01

BOOE+01 1.

1.803E+01

1.700E-01

1.700E-01

P PRESSURE

[ e R TS e e

3.000E-04
000E-04
4

0.000E+00
Q00E+00
0.000E+00
Q000E+00
1.798E+01
798E+01
1.798BE+0Q1L
T98E+01
1.798BE+01

L798E+01

1.798E+01

. 798E+01

1.798E+01
798E+01.
1.798E+01
798E+01L
1.798E+01
T98E+01
1.798E+01
798E+01
1.798E+01

.798E+01

1.798E+01
798E+01

1.798E+01
798E+01

1.798E+01

.798E+01
1.798E+01

T98E+01
1.798E+01

798E+01
1.798E+01

.T98E+01

1.798E+01

. 798E+01

1.798E+01
798E+01
1.798E+01
798E+01
1.798E+01
T97E+01
1.798E+01
797E+01
1.798E+01

.797E+01

1.798E401

. 798E+01

1.798E+01
798E+01

1.798E+01
800E+01

1.805E+01

1

1

&

4

. 132E-

.732E-~

. 000E-

5

.000E+
.C00E+
. 798E+
.798E+
.798E+
.79BE+
. 798E+
.798E+
.798E+
.T98E+
.798E+
.798E+
. 798E+
. 798E+
. 798E+
.798E+
.798E+
. 798E+
. 79BE+
. T98E+
. 798E+
.798E+
.798E+
.T98E+
. 798E+
. 799E+

.806E+ .



.072E-01 2.

2.400E-02

.050E-01 2

.011E-01 2.
.945E-01 1.
.922E-01 1.

.866E-01 1.

2.200E-02
2.000E-02
1.950E-02
1.850E-02

1.800E-02

.832E-01 1

.755E-01 1.

.540E-01 1.
.824E-01 1.
.748BE-01 1.
.083E-01 1.
.532E-02 8.
.172E-02 6.
.908E-02 4.

.302E-02 1.

1.700E-02

1.600E-02

659E-01 1.

1.500E-02
1.400E-02
1.300E-02
1.200E-02
1.100E-02
1.000E-02
9.000E-03
8.000E-03

&.700E-03

.744E-06 ¢4

.431E-01 6.
.636E-01 1.
.670E-01 1.
.702E-01 1.
.716E-01 1.
.729E-01 1.
.744E-01 1.
.751E-01 1.
.757E-01. 1.
.756E-01 1.
.737E-01 1.
.735E-01 1.
.736E-01 1.

.740E-01 1.

5.500E-03
4.500E-03
3.700E-03
3.100E-03
2.600E-03
2.200E-03
1.900E-03
1.700E-03
1.500E-03
1.400E-03
1.200E-03
1.000E-03
8.000E-04
6.000E-04

4.000E-04

.748E-01 1

2.000E-04

2.078E-01

.045E-01. 2.

2.055E~-01
2.007E-01
1.991E-01
1.952E-01

1.929E-01

.814E-01 1.

1.877E-01
1.814E-01
1.735E-01
1.636E-01
1.943E-01
1.873E-01
1.796E-01
9.595E-02
6.6635E-02
03%2E-02 ¢
3.411E-02

4.182E-06

.822E-06 6.

1.633E-01
1.684E-01
1.701E-01
1.683E-01
1.646E-01
1.610E-01
1.582E-01
1.564E-01
1.545E-01
1.536E-01
1.51%E-01
1.504E-01
1.492E-01
1.481E-01

1.473E-01

.761E-01 1.

1.468E-01

069E-01 2.

004E-01 1.
933E-01 1.
909E-01 1.

849eE-01 1.

732E-01 1.
632E-01 1.
846E-01 1.
770E-01 1.
689E-01 1.
C40E-01 1.
399E-02 8.

182E-02 6.

757E-02 2.

373E-07 2.
432E-01 1.
549E-01 1.
621E-01 1.
661E-01 1.
692E-01 1.
726E~-01 1.
743E-01 1.
75%E-01 1,
75%E-01 L.
732E-01 1.
733E-01 1,
737E-01 1.

747E-01 1.

063E-01 2.

2.072E-01

G40E-01 2.

2.046E-01

S95E-01 2.

1.996E-01

919E-01 2.

1.97%E-01

8§92E-01 2,

1.937E-01

830E-01 2.

1.913E~-01

793E-01 2.

1.856E-01

708E-01 2.

1.787E-01
606E-01 2
1.700E-01

T55E-01 2.

1.589E-01

681E-01 2.

1.878E-01

611E-01 2.

1.7%0E-01

038E-01 2.

1.093E-01
592B-02 2
8.443E-02

650E-02 1.

5.465E-02

.747E-02 1.

2.316E-02

757E-02 1.

3.204E-086

527E-06 1.

1.555E-01

668E-06 1.

1.675E-01

175E-0G1 L.

1.706E-01

249E-01 1.

1.704E-01

331E-01 1.

1.684E-01

393E-01 1.

1.662E-01

464E-01 1.

1.645E~01

550E-01 1.

1.634E-01

6058-01 1.

1.622E-01

662E-01 1.

1.6168-01

669E-01 1.

1.605E-01

6l5E-01 1.

1.596E-01

629E-01 1.

1.588E-01
652E-01 1
1.582E-01
685E-01 1
1.578E-01
730E-01 1
1.575E-01

087E-01
2.066E-01
085E-01
2.037E-01
082E-01
1.983E-01
077E-01
1.965E-01
075E-01
1.920E-01
071E-01
1.894E-01
069E-01
1.833E-01
063E-01
1.757E-01
.056E-01
1.661E-01
049E-01
1.539E-01
039E-01
1.847E-01
029E-01
1.757g-01
017E-01
1.015£-01
.004E-01
7.629E-02
990E-01
4.851E-02
975E-01
1.837E-02
957E-01
3.204E-06
929E~01
1.547E-01
900E-01
1.663E-01
875E~01
1.709E-01
858E-01
1.720E-01
845E-01
1.712E-01
836E-01
1.701E-01
829E-01
1.694E-01
824E-01
1.687E-01
821E-01
1.681E-01
819E-01
1.677E-01
818E-01
1.666E-01
815E-01
1.659E-01
814E-01
1.655E-01
.812E-01
1.652E-01
.811E-01
1.651E-01
.810E-01
1.651E-01

2.060E-01
2.027E-01
1.96%E-~01
1.94%E-01
1.500E-01
1.871E-01
1.803E-01
1.719E-01
1.614E-01
1.879E-01
1.811E-01
1.719E-01
9.574E-~02
7.118E-02
4,.537E-02
1.695E-02
3.548E-06
1.536E-01
1.669E-01
1.713E-01
1.72%E-01
1.728E-01
1.725g-01
1.724E-01
1.722E-01
1.719E-01
1.716E-01
1.704E-01
1.699E-01
1.696E-01
1.696E-01
1.698E-01

1.700E-01

.055E~
.019E-
-957E-
.935E-
.8B2E~
.850E~
LITTE~
.685E-
.573E-
.862E-
. 784E-
.110E-
.016E-
.B624E-
.216E~-
.502E-
.6B6E~
.330E-
.691E-
.717E~-
.7133E-
.735E-
. 737E~-
.742E-
.743E-
.74 3E~
.T41E-
.727E-
.124E-
.723E-
.T24E~
.72BE~-

.132E-



1.000E-03

.662E-09 7

8.000E-04

.190E-0% 7

6.000E-04

.B32E-09 .

4.000E-04

.579E-09 6.

2.000E-04

.433E-09 6

1.000E-04

.397E-09 6.

0.000E+00

.480E-02 6.

X=

.450E-01 1.

K=
57

Y.
7.600E-02

.089E-01 2.

7.200E-02

.089E-01 2.

7.000E-02

.088E-01 2.

6.800E-02

.088%E-01 2

6.600E-02

.088E-01 2

6.400E-02

.089E~-01 2.

6.200E-02

.089E-01 2.

6.000E-02

.089E-01 2.

5.800E-02

.08%E-01 2.

5.600E-02

.089E~01 2.

5.400E-02

.089E-01 2.

5.200E-02

.08%E~-01 2.

4.900E-02

.08%E-01 2.

4.600E-02

.089E-01 2.

4,400E-02

.08%E-01 2.

4.200E-02

.08%E-01 2.

4.000E-02

.08%E-01 2,

3.800E-02

.08%E-01 2.

3.600E-Q2

.089E-01 2.

3.400E-02

.088E-01 2.

3.200E-02

.088E-01 2

3.000E-02

.086E-01 2

2.800E-02

.082E-01 2.

2.8600E-02

7.731E-10

.555%E-09 1.

4.962E-10

.048E-09 1.

3.170E-10

659E-09 S,

2.080E-10

3B2E-09 9.

1.500E~-10

.219E-09 3.

1.360E-10

178E-09 9.

1.472E-03
023E-02 8
8.000E-02

550E-01 1.

51
58

2.089E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-C1
089E-01 2
2.089E-01

.089E-01 2.

2.089%E-01

.0B9E-01 2.

2.08%E-01

089E-01 2.

2.089E-01
089E-01 2
2.089E-01
089E-01 2
2.089E-01

089E-01 2.

2.089E-01

089E-01 2.

2.089E-01

089E~-01 2.

2.088E-01

08%9E-01 2.

2.089E-01

08%E-01 2.

2.089%E-01
08%E-01 2
2.089E-01

08%E-01 2.

2.089E-01

08%E-01 2.

2.089E-01

08%E-01 2.

Z2.089E-01

08%E-01 2.

2.08%E-01
088E-01 2
2.089E-01
088E-01 2
2.089E-01

.088E-01 2.

2.088E-01

.086E-~01 2.

2.088E-01

080E-01 2.

2.086E-01

8.232E-10
076E-08 1
5.401E-10
G19E-08 1
3.531E-10

759E-09 1.

2.379E-10

451E-09 1.

1.758E-10

268E-09 1.

1.608E-10

223E-09 1.

1.741E-03

.538E-02 1.

9,500E-02

630E-01 1.

52
59

2.089E-01
089E-01 2
2.089E-01

C89E-01 2.

2.089E-01

.089E-01 2.

2.089E-01
089E-Q01 2
2.08%E-01
089E-01 2
2.089E-01

089E-01 2.

2.089E-01

.08%E-01 2.

2.089E-01

.089E-01 2

2.083E-01
089%E-01 2
2.089E-01

089E-01 2.

2.088E-01

089E-01 2.

2.089E-01
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000E+0C 0.
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1.747E+01
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4.355E+01
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1.400E-02

L21T7E+01 1
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1.727E+01
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.476E+01 0.
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.360E+00 0.
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.000E+00 O
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1.743E+01
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1.739E+01
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1.728E+01
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1.722E+01
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1.714E+01

.Q00E+00 ©O.
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1.696E+01
Q0DE+0Q0 - 0.
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1.438E+01
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1.331E+01

1.210E+01
0Q0CE+00 0.
1.067E+01

.000E+00 Q.
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8.784E+0Q0
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1.679E+01
000E+00Q
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1.564E+0C1
O00E+00
1.52%5+01
Q00E+00
1.447E+01
Q00QE+0QG
1.356E+01

.000E+0Q0

1.264E+01
Q00E+00C
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0.CO0E+00

699E-03 1.
714E-03 1.
703E-03 1.
695E-03 1.
691E-03 1.
689E-03 1.
688E-03 1.
688E~03 1.
688E-03 1.
687E-03 1.
687E-03 1.
619E-03 1.
533E-03 1.
526E-03 1.
597E-03 1.
548E-03 1.
633E-04 8.
498E-04 8.

461E-04 . 8.

927E-04 8.
119E-04 9.
153E-04 3.

168E-04 5.

1.790E-05

497E-03 1.

1.790E-05

496E-03 1.

1.790E-05

.496E-03 1.

1.790E-05

.485E-03 1.

1.790E-05

494E-03 1.

1.790E~05

493E-03 1.

1.7908-05

493E-03 1.

1.79CE-05

507E-03 1.

1.790E-053

700E-03 1.

1.790E-05

714E-03 1.

1.7%0E-05

703E-03 1.

1.790E-05

6953E-03 1.

1.790E-05

690E-03 1.

1.790E-05

689E-03 1.

1.790E-03

688E-03 1.

1.790E-05

€88E-03 1.

1.790E-05

688E-03 1.

1.790E-05

687E-03 1.

1.7%0E-03

687E~03 1.

1.73%0E-05

620E-03 1.

1.73%0E-05

535E-03 1.

1.790E-05

525E-03 1.

1.7%0E-05

392E-03 1.

1.790E-05

546E~-03 8.

1.730E-05

622E-04 8.

1.790E-05

492E-04 8.

1.7%0E-05

462E-04 8,

1.790E-05

535E-04 8.

1.790E-05

.713E-04 8.

1.730E-05

916E-04 8.

1.790E-05

107E-04 9.

1.7%0E-05

146E-04 9.

1.790E-05

166E~-04 9.

1.497E-03
497E-03 1
1.487E-03
496E-03 1
1.496E-03
4953E-03 1
1.495E-03
495E-03 1
1.495E-03
494E-03 1
1.494E-03
493E-03 1
1.493E-03
493E-03 1
1.491E-03

512E-03 1.

1.576E-03

700E-03 1.

1.710E-03

715E-03 1.

1.706E-03
697E-03 1
1.697E-03

695E-03 1.

1.691E-03

690E-03 1.

1.689E-03

689E-03 1.

1.689E-03

688E-03 1.

1.68%E-03

688E-03 1.

1.688E-03

688E-03 1.

1.687E-03

687E-03 1.

1.687E-03

687E-03 1.

1.620E-03

622E-03 1.

1.523g-03

537E-03 1.

1.5262-03

524E-03 1.

1.609E-03
588E-03 1
1.552E-03

BO6E-04 8.

8.675E-04

611E-04 8.

8.528E-04

487E-04 8.

B.466E-04

463E~04 8.

8.493E-04

542E-04 B.

8.699E-04

715E-04 8.

9.056E-04

908E-04 8.

9.175E-04

096E-04 9.

9.173E-04

139E-04 9.

9.174E-04

164E-04 9.

1.497E-03
.497E-03
1.497E-03
.496E-03
1.496E-03
.495E~-03
1.495E-03
.495E-03.
1.495E-03
.454E-03
1.494E-C3
.493E-03
1.493E-03
.483E-03
1.483E-03
51BE-03
1.643E-03
701E-03
1.711E-03
715E-03
1.704E-03
.702E-C3
1.696E-03
695E-03
1.691E-03
690E-03
1.689E-03
689E-03
1.689E-03
688E-03
1.688E-03
688E-03
1.688E-03
688E-03
1.687E-03
687E-03
1.687E-03
687E~-03
1.621E-03
625E-03
1.527£-03
540E-03
1.528E~-03
523E-03
1.607E-03
.584E-03
1.551E-03
797E-04
8.665E-04
602E-04
8.519E~-04
482E~-04
§.463E-04
464E-04
8.504E-04
547E-04
8.704E-04
717E-04
9.001E-04
902E-04
9.161E-04
0B&E-04
9,170E~-04
132E-04
9.173E-04
162E-04

LA97E-
.496E~-
.496E-
.495E-
.494E-
.494E~
.493E-~
.495E-
.69BE-
.712E-
.704E~-
.B696E~
. 691E~
. 689E~
.689E~-
. 688E-
.688E~
.BB7E-
.687E~
.620E~
.5289E-
.529E~
.604E-
.550E-~
.655E~
.511E-
.462E-
.513E-
.707E~-
.965E-
.147E-
.165E~

.171E~-



7

1.000E-03

.169E-04 9.

8.000E-04

.167E-04 9.

6.000E-04

.164E-04 9.

4.000E-04

.162E-04 3.

2.000E-04

.158E-04 9.

1.000E-04

.153E-04 9.

0.0C0E+00C

.153E-04 9.

A=

.500E-03 1.

K=
17
Y
7.600E-02

.000E+00 0.

7.200E-02

.790E-05 1

7.000E-02

.505E-03 1.

6.800E-02

.505E-03 1

6.600E-02

.504E-03 1.

6.400E~-02

.504E-03 1.

6.200E-02

.504E-03 1,

6.000E-02

.303E-03 1.

5.800E-02

.503E-03 1.

5.600E-02

.502E-03 1.

5.400E-0C2

.502E~-03 1.

5.200E-02

.504E-03 1.

4.900E-02

.506E-03 1

4.600E-02

.503E-03 1.

4.400E-02

.499E-03 1.

4.200E-02

.498BE-03 1.

4.000E-02

.498E-03 1.

3.800E-02

.4%7E-03 1.

3.600E-02

.497E-03 1.

3.400E~02

.496E~-03 1

3.200E-02

.495E-03 1

3.000E-02

.495E-03 1

2.800E-02

.494E-03 1

2.600E-02

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00C
1.000E-03

11
18

0.000E+00

1.730E-05

.790E-05 1.

1.506E-03

1.505E-03

.505E-03 1.

1.505E-03
1.504E-03
1.504E-03
503E-03 1
1.504E-03
1.503E-03
1.503E-03
1.502E-03
1.505E-03

1.507E-03

.506E-03 1.

1.503E-03
1.499E-03
1.499E-03
1.498E-03
1.498E-03
1,497E-03

1.497E-03

.496E-03 1.

1.496E-03
.495E-03 1
1.495E-03
.495E-03 1
1.455E-03
.494E-03 1
1.494E-03

168E-04 9.
166E-04 9.
164E-04 9.
161E-04 9,
157E-04 9.
153E-04 9.
153E-04 9.

600E-03 1.

000E+00 0.

S05E-03 1.

504E-03 1.

504E-03 1.

503E-03 1.
303E-03 1.
502E-03 1.
502E-03 1.

504B-03 1.

502E-03 1.
49%E-03 1.
498E-03 1.
498E~03 1.
497E-03 1.

497E~03 1.

1.790E-05
1.790E-05
1.790E-05
1.790E-05
1.790E~-05
1.790E-05
1.790E-05
1.100E-03
700E-03 1

12

19
0.000E+00
1.790E-05
1.506E-03
1.505E-03
1.505E-03
1.504E-03

1.504E-03

.503E-03 1.

1.503E-03

1.503E-03
502E-03 1
1.502E-03
502E-03 1
1.502E-03

1.505E-03
1.506E-03

1.503E-03
502E-03 1
1.499E-03
499E-03 1
1.499E-03
498E-03 1
1.498E-03
498E-03 1
1.498E-03
497E-03 1
1.497E-03
497E-03 1
1.496E-03
496E-03 1

1.496E-03.
.495E-03 1.

.495E-03 1
1.455E-03
.495E-03 1
1.495E-03
.494E-03 1
1.494E-03

167E-04 9.
165E-04 9.
163E-04 9.
161E-04 9.
157E-04 9.
153E-04 9.

153E-04 2.

000E+0G O.
750E~053 1.
505E-03 1.
505E-03 1.
504E-03 1.

504E-03 1.

S03E-03 1.

501E-03 1.

S04E-03 1.

S06E-03 1.

9.172E~04
9.170E-04
9.167E-04
9.164E-04
9.160E-04
9.153E-04
9.153E-04

1.200E-03

.800E-03 1.

13
2C

0.000E+00
000E+00 O
1. 790E-05
1.506E-03
S0SE-03 1
1.505E-23
1.50SE-03
1.504E-03
1.504E-03
1.503E-03

1.503E-303

.502E-03 1.

1.502E-03

.502E-03 1.

1.502E-03
1.504E-03
1.506E-03
1.503E-03

.502E-03 1
1.493%E-03

.499E-03 1.

1.493E-03

.498E-03 1.

1.498E-03

.498E-03 1.

1.498E-03
.497E-03
1.497E-03

.496E-03 1.

1.496E-03

.496E-03 1.

1.496E-03

1.495E-03

.495E-03 1.

1.494E-03

.494E-03 1.

1.494E-03

166E-04 9.
165E-04 9.
162E-04 9.
160E-04 5.
157E-04 S.
153E-04 S.

153E-04 3.

790E-05 1.

505E-03 1.
504E-03 1.
504E-03 1.
SO03E-03 1.

503E-03 1.

SQlE-03 1.
504E-03 1.

506E-03 1.

1.

9.171E-04
165E-04
9.169E-04
164E-04
9,.166E~04
162E-04
9.163E-04
160E-04
9.159E-04
157E-04
9.153E-04
153E-04
9.153E-04
153E-04
1.300E-03
9500E-03
14

0.000E+00

.000E+00

1.790E-05
790E-05
1.506E-03

.505E-03

1.505E-03
505E-03
1.505E-03
504E-03
1.504E-03
504E-03
1.504E-03
503E-03
1.503E-03
S03E-03
1.563E-03
502E-03
1.502E-~03
502E-03
1.502E-03
501E-03
1.504E~03
504E-03
1.506E-03
506E~03
1.503E-03

.502E-03

1.499E-03
49%E-03
1.499E-03
498E-03
1.498E-03
498E-03
1.498E-03
437E-03
1.4%7E-03
436E-03
1.496E~03
486E-03
1.4%6E-03
435E-03
1.495E~-03
483E-03
1.4%4E-03
494E-03

1.494E-03

[t}

O W

.170E~
.168E~
.165E~
.162E-
.158E-
.153E-
.153E-

.400E-

15

.Q00E+
. 790E-
.50SE-
. 505E-
.505E-
. 504E-
.504E-~
.503E-
.503E-
.502E-
.502E-
.504E-
.506E-~
.503E-
.499E~
.499E-~
.498E-
. 497E-
.497E-
. 496E-~
. 496E-
.495E-
L 494E-

.484E-



1.850E-02

.731E-03 1.

1.800E-02

.729E-03 1.

1.700E-02

.402E-03 1.

1.600E~02

.703E-03 1

1.500E-02

.696E-03 1.

1.400E-02

.694E-03 1.

1.300E-02

.694E-03 1.

1.200E-02

.694E-03 1.

1.100E-02

.693E-03 1

1.000E-02

.6391E-03 1.

9.000E-03

.654E-03 1.

8.000E-03

.531E-03 1.

6.700E-03

.452E-03 1

5.500E-03

.484E-03 1

4.500E-03

.704E-04 8.

3.700E-03

.520E-04 8.

3.100E-03

.467E-04 8.

2.600E-03

.504E-04 8

2.200E-03

.614E-04 8.

1.300E-03

.7159E-04 8.

1.700E~-03

.891E-04 8.

1.500E-03

.003E-04 9.

1.400E-03

.040E-04 9.

1.200E-03

.108E-04 9.

1.000E-03

.140E-04 9.

8.000E-04

.154E-04 9.

€.000E-04

.157E-04 9.

4.000E-04

.157E-04 9.

2.000E-04

.156E-04 9

1.000E-04

.153E~04 9.

0.000E+00

.153E-04 9.

A=

.5008-03 7.

K=
37

.704E-03 1

1.719E-03
738E-03 1.
1.703E-03

734E-03 1.

1.702E-03
700E-03 1.
1.694E-03

1.691E-03
698E-03 1
1.688E~03
696E-03 1.
1.688E-03
696E-03 1.
1.68%E-03
696E-03 1.
1.689E-03

.694E-03 1.

1.688E~03

692E-03 1.

1.634E-03
634E-03 1.
1.532E-03
524E-03 1.
1.480E-03

.439E-03 1.

1.522E-03

.470E-03 1.

8.729E-04

706£-04 8.

8.538E-04
537E-04 8
8.464E-04

469E-04 8.

8.485E-04

.510E-04 8.

8.588E-04
622E-04 8.
8.739E-04

767E2-04 8.

8.882E-04
898E-04 8.
9.020E-04

003E-04 8.

9.067E-04
036E-04 9.
9.131E-04
103E-04 9.
9.154E-04

137E-04 8.

9.159E-04

152E-04 8.

9.159E-04

157E-04 9.

9.158E-04

157e-04 9.

9.156E-04

.156E-04 9.

9.153E-04

153E-04 9.

9.153E-04

153E-04 9.

4.500E-03

000E-03 7.

31
38

1.725E-03

737E-03 1.

1.721E-03

735E-03 1.

1.706E-03
381E-03 1
1.696E-03

.431E-03 1.

1.692E~03

.700E-03 1.

1.690E-03

697E-03 1.

1.690E-03
697E-03 1
1.690E-03

697E-03 1.

1.680E-03

635E-03 1.

1.689E~03

693E-03 1.

1.596E-03

690E-03 1.

1.481E-023
S56E-03 1
1.436E-03

462E-03 1.

1.483E~-03

486E-03 1.

8.723E~-04

700E-04 B.

8.533E-04

.516E-04 8.

8.465E-04

469E-04 8.

8§.491E-04
513E-04 8
8.597E-04

625E-04 8.

8.748E-04

768E-04 8.

8.891E-04

895E-04 8.

5.021E-04

996E-04 8.

9.064E-04

029E-04 9.

9.128E-04

096E-04 9.

$.152E-04

132E-04 9.

9.159E-04

149E-04 9.

9.160E-04

155E-04 9.

9.158E-04

157E-04 9.

9.156E-04

155E-04 5.

9.153E-04

152E-04 9.

9.153E-04

152E-04 9.

4.800E-03
500E-03 8
32
3%

1.724E-03

734E-03 1.

1.433E-03

737E~03 1.

1.706E-03

.422E-03 1.

1.697E-03

710E-03 1.

1.693E-03
700E-03 1
1.691E-03

699E-03 1.

1.691E~-03

.698E~03 1.

1.691E-03

699E-03 1.

1.691E-03

696E-03 1.

1.689E-03

693E-03 1.

1.623E-03

691E-03 1.

1.513E-C3

.589E-03 1.

1.450E-C3

486E-03 1.

1.491E-03
502E-03 1
8.716E-04

709E-04 8.

8.530E-04

547E-04 8.

8.465E-04

470E-04 8.

8.494E-04

.515E-04 &8

8.601E-04

626E-04 8.

8.751E-04

767E-04 8.

8.890E-04

8%0E-04 8.

5.016E-04

988E-04 8.

9.057E-04

021E-04 9.

9.123E-04

089E-04 9.

9.149E-04

127E-04 9.

9.158E-04

146E-04 9.

3.159E-04

154E-04 9.

9.158E-04

156E-04 9.

9.156E-04

155E-04 9.

8.153E-04

152E-04 9.

9.153E-04

152E-04 9.

5.200E-03

.000E-03 8.

33
40

1.724E-03
731E-03
1.726E-03
737E-03
1.417E-03
421E-03
1.698E-03
408E-03
1.693E-03

.435E-03

1.692E-03
699E-03
1.692E-03
701E-03
1.692E-03
701E-03
1.691E-03
698E~-03
1.690E-03
694E~-03
1.650E-03
691E-G3
1.535E-03
623E-03
1.466E-03
512E-0Q03
1.501E-03

.518E-03

8.711E-04
701E-04
8.525E-04
514E-04
8.465E-04
470E-04
8.497E-04

.516E-04

8.604E-04
627E-04
8.752E-04
765E-04
8.888E-04
885E-04
9.010E-04
980E-04
2.050E-04
013E-04
9.117E-04
081E-04
9.146E-04
122E-04
5.156E-04
143E-04
9.158E-04
152E~04 °
9.158E-04
155E-04
§.156E-04
154E-04
9.153E-04
152E-04
9.153E-04
152E~04
5.600E-03
500E~-03

34

.123E-
.724E-
. 704E-
.700E~-
.694E~
.692E-
. 692E-
.692E-
.691E-
.680E-
.676E-
.557E~
.482E-
.510E-
.707E-
.533E-
.465E~-
.499E-
.607E~-
.752E-
.885E-
.003E-~
.044E-
.112E-
.143E-
.155E-
.158BE-
.157E-
.156E-
.153E~
.153E-

.000E-

35



.156E-04 9.

1.000E-04

.153E-04 9.

0.0CCE+00

.153E-04 9.

X=

.000E-03 3.

K=
27
Y
7.600E-02

.000E+00 0.

7.200E-02

.790E-05 1

7.000E-02

.521E-03 1.

6.800E-02

.520E-03 1.

6.600E-02

.519E~03 1.

6.400E-02

.51%9E-03 1.

6.200E-02

.318E-03 1.

6.000E-02

.517E-03 1.

5.800E-02

.516E-03 1

5.600E-02

.516E-03 1.

5.400E-02

.515E~03 1.

5.200E-02

.51%E-03 1.

4.900E-02

.522E-03 1.

4.600E-02

.516E-03 1.

4.40Q0E-02

.511E-03 1.

4.200E-02

.510E-03 1.

4.000E-02

.509E-03 1.

3.800E-02

.508E-03 1

3.600E-02

.507E-03 1.

3.400E-02

.506E-03 1.

3.200E-02

.505E-03 1.

3.000E-02

.504E-03 1.
2.800E-02
.503E-03 1.

2.600E-02

.502E-03 1.

2.400E-02

.301E-03 1.

2.200E-02

.504E-03 1.

2.000E-02

.690E-03 1

1.950E-02

.719E-03 1.

156E-04 9.

9.153E-04

153E-04 9.

9.153E-04

153E-04 9.

2.000E-03

300E-03 3.

21
28

0.000E+00

OQO0E+00 0.

1.790E-05

.790E-05 1.

1.511E-03

525E-03 1.

1.511E-03

524E-03 1.

1.510E-03

523E-03 1.

1.510E-03

522E-03 1.

1.50%E-03

522E-03 1.

1.509E-03

521E-03 1.

1.508E-03

.520E-03 1.

1.507E-03

51%E-03 1.

1.507E-03

518E-03 1.

1.510E-03

523E-03 1.

1.512-03

526E-03 1.

1.508E-03

520E-03 1.

1.504E-03

514E8-03 1.

1.503E-03

513E-03 1.

1.502E-03

512E-03 1.

1.502E-03

.511E-03 1.

1.501E-03
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8.471E-04

485E-04 8.

8.518E-04
540E-04 8
8.628E-04

652E-04 8.

8.763E-04

.777E-04 8.

8.879E-04

875E~-04 8.

8.973E-04

945E-04 8.

9.006E-04

970E-04 8.

9.074E-04

032E-04 9.

9.116E-04

077E-04 9.

9.139E-04

10%E-04 9.

9.150E-04

12%e-04 9.

9.154E-04

140E-04 9.

9.154E-04

144E-04 9.

9.151E-04

142E-04 9.

9.151E-04

142E-04 9.

9.000E-03

.000E-02 5.

41
48

0.000E+00

000E+0Q 0.

1.790E-05
790E-05 1
1.535E-03

745E-03 2.

1.5338-03

151e-03 2.

431E-03 1
1.425E-03
S507E-03 1.
1.698E-03
584E-03 1
1.707E-03
445E-03 1.
1.702E-03
T23E-03 1
1.697E-03
713E-03 1
1.693E-03
704E-03 1
1.657E-03
695E-03 1.
1.533E-03
696E-03 1.
1.528E-03
629E-03 1.
8.705E-04
754E-04 8
8.523E-04
526E-04 8
8.474E-04
486E~-04 8.
8.522E-04

.540E-04 8.

8.633E-04
651E-04 8.
8.768E-04
773E-04 8
8.882E~04
867E~04 8.
8.971E-04
935E-04 8.
9.001E-04
960E-04 8.
9.069E-04
023E-04 9.
9.111E-04
068E-04 O
9.136E-04
101E-04 9.
9.148E-04
123E-04 9.
9.153E-04
135E-04 9.
9.153E-04
140E-04 9.
9.151E-04
139E-04 9.
9.151E-04

139E-04 9.

%.500E-03
500E-02 6.
42
49

0.000E+0Q
000E+00 O.
1.790E-05

.790E-05 1.

1.535E-03
795E-03 2.
1.533E-03
214E-03 2.

.5B7E-03 1.

1.7072-03

432E-03 1.

1.418E-03

.513E-03 1.

1.7072-03

488E-03 1.

1.705E-03

.70%E-03 1.

1.6992-03

.718E-03 1.

1.694E-03

.708E~-03 1.

1,.6732-03

702E-03 1.

1.541E-03

698E-03 1.

1.531%-03

654E-03 1.

8.710=2~04

.765E~-04 B

8.516E-04

.529E-04 8.

8.4772-04

486E-04 8.

B.5272-04

540E-C4¢ 8.

8.640Z-04

650E-04 8.

8.774=-04

.769E-04 8.

8.886=-04
B39E-0<4 8
B.968z-34

925E-04 8.

B8.8972-04

951E-C¢ 8.

9.063=-04

014E-04 3.

9.106E-04

.080E-04 9.

9.1322-04

C94E-04 9.

9.145E-04

117E-04 9.

9.151E-04

131E-04 9.

9.152E-04

137E-04 S.

9.150E-04

135e-04 9.

9.150E-~04

135E-04 9.

1.090E-02

CO0QE-02 7.

43
50

0.000E+00Q

COOE+00 0.

1.730E-05

790E-05 1.

1.618E-03

931E-C3 3.

1.608z-03

327E-03 2.

486E-03
1.396E-03
546E-03
1.697E-03
547£-03
1.707E-03
T21E-03
1.707E-03
725E-03
1.700E-03
725E-03
1.6585E-03
713E-03
1.693E-03
706£-03
1.577E~03
T00E~-03
1.554E~-03
673E-03
8.716E-04

.780E-04

8.531E-04
533E-04
B.478E~-04
487E-04
8.529E-04
540E-04
8.641E-04
64BE-04
8.772E-04
T64E-04
8.880E-04

.852E-04

8.961E-04
916E-04
8.989E-04
942E-04
9.055E-04
005E-04
9.099%E-04
051E-04
9.127E-04
087E-04
9.142E-04
111E-04
9.14%E-04
126E-04
9.151E~-04
133E-04
9.148E-04
131E-04
9.148E-04
131E-04
1.500E-02
500E-02
44

0.000E+00
000E+QO
1.790E-05
790E-05
1.701E-03
027E-03
1.654E-03
416E-03

.408E-
.390E-
.402E-
.711E~
.703E-
.697E-
. 694E-~
.589E~
.560E-
.723E-
.519E-
.481E-
.534E-
.646E-
.776E-
.882E-
. 957~
. 984E-
.048E-
.092E-
.121E-
.138E~-
.146E-
.148E-
.147E-
.147E-

.000E-
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.000E+
.T790E~-
.885E-

.720E-



6.600E-02

1.739E-03 1.

6.400E-02

1.707E-03 1.

6.200E-02

1.698E~-03 1.

6.000E-02

1.693E-03 1.

5.800E-02

1.68%E-03 1.

5.600E-02

1.684E-03 1.

5.400E-02

1.681E-03 1.

5.200E-02

1.703E-03 1.

4.3%00E-02

1.720E-03 1

4.600E-02

1.688E~03 1.

4.400E-02

1.657E-03 1.

4.200E-02

1.651E-03 1.

4.000E-02

1.646E-03 1.

3.800E-02

1.641E-03 1.

3.600E-02

1.636E-03 1.

3.400E-02

1.631E-03 1.

3.200E-02

1.626E-03 1.

3.000E-02

1.621E-03 1.

2.B00E-02

1.617e-03 1.

2.600E-02

1.614E-03 1.

2.400E-02

1.6248-03 1.

2.200E-02

1.743E-03 1

2.000E-02

2.072E-03 2.

1.950E-02

2.056E-03 2.

1.830E-02

2.188E-03 2.

1.800E~02

2.226E-03 2.

1.700E-02

2.318E-03 2

1.600E-02

2.231E-03 2.

1.500E-02

2.084E-03 2.

1.400E-02

2.208E-03 2.

1.300E-02

2.133E-03 2

1.200E-02

2.11%e-03 2.

1.100E-02

2.1258-03 2.

1.532E-03
861E-03 1
1.531E-03

754E-03 1.

1.530E-03

T24E-03 1.

1.529E-03

7T13E-03 1.

1.528E-03

708E-03 1.

1.527E-03

7038-03 1.

1.526E-03

699E-03 1.

1.531E-03

723E-03 1.

1.536E-03

.7T42E-03 1

1.528E-03

708E-03 1,

1.520E-03

674E-03 1.

1.51%E-03

667E-03 1.

1.518E-03

661E-03 1.

1.517g-03

656E-03 1.

1.515E-03

651E-03 1.

1.514E-03

645E-03 1.

1.513E-03

641E-03 1.

1.511g-03

636E-03 1.

1.510E-03

632E-03 1.

1.508E-03

632E-03 1.

1.508E-03

657E-03 1.

1.530E-03

.821E-03 1.

1.738E-03

087E-02 2.

1.748E-03

061E-03 1.

1.693E-03
180E-03 2
1.702E-03
228E~-03 2
1.751E-03

.369E-03 2.

1.736E-03

325E-03 2.

1.675E-03

201E-03 2Z.

1.618E-03

056E-03 2.

1.582E-03

.235E-03 2.

1.717E-03

151E-03 2.

1.744E~03

084E-03 1.

1.532E~-03

.892E-03 1.

1.531E-03
749E-03 1
1.530E-03

700E-03 1.

1.529E-03

685E-03 1.

1.528E-03

679E-03 1.

1.527E-C3
874E-03 1
1.526E-03
671E-03 1
1.531E-03

©92E-03 1.

1.535E-03

.708E-03 1.

1.528E-03
678E-03 1
1.520E-03

649E-03 1.

1.519E-03

643E-03 1.

1.518E-03

638E-03 1.

1.516E-03
633E-03 1
1.515E-03

628E-03 1.

1.514E-03

624E-03 1.

1.512E-03

620E-03 1.

1.511E-03
616E-03 1
1.510E-03

614E-03 1.

1.508E-03

617E-03 1.

1.508E-03

635E-03 1.

1.531E-03
827E-03 1
1.738E-03

021E-03 1.

1.747E-03

979E-03 1.

1.686E-03

.054E-03 2

1.696E-03

.087E-03 2.

1.748E-03
193E-03 2
1.746E-03

167E-03 2.

1.736E-03

0%6E-03 2.

1.721E-03

006E-03 1.

1.610E-03
140E-03 2
1.596E-03

037E-03 2.

1.771E-03

977E-03 1.

1.605E-03
966E-03 2
1.602E-03

.781E-03 1

1.600E-03
708E-03 1
1.598E-03
684E-03 1
1.595E-03
675E-03 1
1.593E-03

.B670E-03 1

1.591E-C3

.667E-03 1

1.603E-03
687E-03 1
1.613E-03
703E-03 1
1.595E-03

.674E-03 1

1.577E-03
645E-03 1
1.574E-03
639E-03 1
1.572E-03
634E-03 1
1.569E-03

.629E-03 1

1.566E~-03
625E-03 1
1.563E-03
621E-03 1
1.5602-03
617E-03 1
1.5562-03

.613E-03 1

1.553£-03
612E-03 1
1.550E-03
620E-03 1
1.548E-03
670E-03 1
1.584E-03

.B45E-03 1

1.836E-03
990E-03 1
1.864E-03
946E-03 1
1.870E-03

.003E-03 1

1.833E-03
029E-03 1
1.987E-03

.122E-03 2

1.882E-03
1128~-03 2
1.722E-03
070E-03 2
1.714E-03
999E-03 1
1.522E-03

.103e-03 2

1.616E-03
003E-03 1
1.551E-03
946E-03 1

1.647E-03
.032E-03
1.643E-03
.817E-03
1.640E-03
.719E-03
1.637E-03
.684E-03
1.634E-03
.671E-03
1.630E-03
.666E-03
1.628E-03
.662E-03
1.644E-03
.682E-03
1.657E-03
.698E-03
1.633E-03
.669E-03
1.610E-03
.641E-03
1.606E-03
.635E-03
1.602E-03
.630E-03
1.598E-03
.626E-03
1.594E-03
.621E-03
1.5%0E-03
.617E~-03
1.586E-03
.613E-03
1.582E-03
.610E-03
1.578E-03
.611E-03
1.574E-03
.625E~03
1.573E-03
.689E-03
1.626E-03
.868E-03
1.932E-03
.968E-03
1.959E-03
.924E-03
2.042E-03
. 969%9E-03
2.021E-03
.990E~-03
2.215E-03
.073E-03
2.076E-03
.071E-03
1.984E-03
.044E-03
1.933E-03
.979E-03
1.926E-03
.061E-03
2.011E-03
.969E-03
2.163E-03
.902E-03

.685E-
.677E~
.673E-
. 669E-
. 665E-
.661E-
.658E-
.677E-
.693E~
.664E-~
.637E~
.631E~
.627E-
.622E~
.618E-
.613E-
. 609E-
. 604E-
. 600E-
.596E~-
.598E-
. 676E-
.020E-
.030E-
.163E-
.1B4E-
.154E-
.013E~-
.180E-
.079E~-
.034E~
.081E-

.225E-



1.000E-02

.732E-03 1.

9.000E~03

.513E-03 1.

8.000E-03

.584E-03 1.

6.700E~-03

. 924E-03 1.

5.500E-03

.893E-03 1

4.500E-03

.911E-03 1.

3.700E-03

.879E-03 1.

3.100E-0C3

.482E-04 9,

2.600E-03

.299E-04 9.

2.200E-03

.187E-04 9.

1.900E-03

.102E-04 8.

1.700E-03

.024E-04 8.

1.500E-03

.927E-04 8.

1.400E-03

.900E-04 8.

1.200E-03

.914E-04 8.

1.000E-03

.866E~-04 8

8.000E-04

.828E-04 8.

6.000E-04

.801E-04 8.

4.000E-04

.779E-04 8.

2.000E-04

.750E-04 8.

1.000E-04

.703E-04 B.

0.000E+CO

.703E-04 8

¥=

.450E-01 1.

K=
57
Y
7.600E-02

.Q00E+00 0.

7.200E-02

.790E-05 1.

7.000E~02

.397E-03 3.

6.800E-02

.185E-03 2.

6.600E-02

.36%E-03 2.

6.400E-02

.077E-03 2

6.200E-02

.879E-03 1.

6.000E-02

.754E-03 1

5.800E-02

1.736E-03
773E-03 1
1.722E-03

1.712E-03
474E-03 1
1.703E-03

1.683E-03

.918E-03 1.

B8.797E-04
8.540E-04
8975E-03 1
8.430E-04
8.540E-04
B.646E-04
8.760E-04
8.844E-04
8.907E-04
8.933E-04
8.996E-04

B10E-04 8
9.043E-04

.740E~-04 8.

9.079E-04
9.105E-04
649E-04 B8
9.121E-04
9.128E-04
9.127E-04

9.127E-04

.526E-04 8.

8.000E-02

51
58

0.0Q0E+0Q0
CO00E+00 O
1.790E-05
3.096E-03
2.484E-03
2.0%08-03

365E-03 1
1.854E-03

.0B5E-03 1.

1.735E-03

1.686E-03
.764E-03 1
1.669E-03

554E-03 1.

934E-03 2.

976E~-03 1.

771E-04 1.
650E-04 1.
431E-04 9.
154E-04 9.
992E-04 9.
B60E-04 8.

821E-04 8.

688E-04 8.

616E-04 8.

S580E-04 8.

526E-04 8.

550E-01 1.

790E-05 1.
360E-03 1.

765E-03 1.

891E~-03 1.

1.756E-03

.764E-03 1.

1.735E-03

1.719E-03

.459E-03 1.

1.708E-03
1.682E-03
8.819%E-04

884E-03 1
8.588E-04

.891E~-03 1.

8.499E-04
8.544E-04
B8.644E-04
8.755E-04
8.837E-04
8.899E-04
8.925E-04¢

8.987E-04

.B29E~-04 8.

9.034E-04
9.072E-04

9.098E-04

.593E-04 8.

9.115E-04
9.123E-04
9.122E-04
9.122E-04
9.500E-02

52
59

0.000E+00

.000E+00 O.

1.790E-05
3.732E-03
2.912E-03

564E-03 0
2.370E-03

.538E-03 0.

2.030E-03
1.838E-03

1.748E-03

.498E-03 0.

1.713E-03

657E-03 1.

065E-03 1.

912E-03 1.

873E-03 1.
871E-03 1.
403E-04 1.
224E-04 1.
134E-04 9.
967E-04 9.

831E-04 8.

725E-04 8.

653E-04 8.

548E-04 8.
506E-04 8.
454E-04 B.
454E-04 8.

650E-01 1.

7%0E-05 0.

602E-03 O,

520e-03 0.

507E-0G3 0.

1.426E-03
T66E-03 1
1.850E-03
724E-03 1
1.783E-03

542g-03 1.

1.744£-03

491E-03 1.

1.676E-03
880E-03 1
9.017E-04

.B47E-03 1.

B.664E-04

859E-03 1.

8.636E-04

855E-03 1.

8.736E-04

836E-03 1.

8.892E-04

796E-03 1.

9.020E-04

767E-03 1.

9.089E-04¢

249E-04 1.

9.06%E~-04

066E-04 1.

9.050E-04

981E-04 1.

9.069E-04

919E-04 1.

9.069E-04

BOBE-04 1.

9.079E-04

726E-04 8.

9.090£-04
661E-04 &
9.098E-04
602E-04 8
9.089E-04

54%E-04 8.

9.089E-04

492E-04 8.

9.089E-04

492E-04 8.

1.100E~01
750E-01
53

0.000E+00
0Q0E+00
1.790E-05
000E+00
3.926E-03
Q00E+00
3.073E-03

.000E+00

2.496E-03
Q00E+00Q
2.11%E-03
000E+00
1.890E-03
QQCE+00
1.770E-03
000E+00
1.718E-03

1.556E-03

.74%E-03

2.013E-03

.742E-03

1.916E-03
575E-03

1.812E-03
446E-03

1.786E~-03

.851E-03

1.710E-03
B843E-03
8.906E-04
844E-03
8.820E-04
844E-03
8.830E-04
815E-03
9.088E-04
772E-03
9.178BE-04
723E-03
9.199E-04
685E-03
9.130E-04
653E-03
9.098E-04
646E-03
9.106E-04
652E-03
9.073E-04
642E-03
9.058E-04
980E-04
9.053E-04

.881E-04

9.049E-04

.802E-04

9.039E-04
735E-04
9.014E-04
670E~-04
9.014E-04
670E-04
1.250E-0C1

54

C.0C0E+00
1.790E-05
3.73%E-03
2.981E-03
2.462E-03
2.112E-03
1.889E-03
1.762E-03

1.701E-03

1.663E-
1.432E-
1.946E~
1.844E~-
1.832E-
1.819E-
9.194E-
9.064E-
9.110E-
9.1%4E-
9.199E-
9.162E-
9.070E-
9.039%E-
9.052E~
9.006E-
8.977E-
8.958E-
8.944E~
8.922E-
8.884E-
8.884E~
1.350E-

55

C.000E+
1.790E-
3.445E-
2.806E-
2.368E-
2.065E-
1.864E~-
1.743E-

1.681E-



.686E-03 1

5.600E-02

.655E-03 1.

5.400E-02

.643E-03 1.

5.200E-02

.656E-03 1.

4.300E-02

.66%E-03 1.

4.600E-02

.643E-03 1.

4.400E-02

.619E-03 1.

4.200E-02

.613E-03 1.

4.000E-02

.60B8E-03 1.

3.800E-02

.605E-03 1.

3.600E-02

.602E-03 1.

3.400E-02

.600E-03 1.

3.200E-02

.602E-03 1.

3.000E-02

.613E-03 1.

2.800E-02

.648E-03 1.

2.600E-02

.726E-03 1.

2.400E-02

.B65E-03 1.

2.200E-02

.926E-03 1.

2.000E-02

.89%E-03 1.

1.950E-02

.852E-03 1

1.850E-02

.B55E-03 1.

1.800E-02

.853E-03 1.

1.700E-02

.871E-03 1

1.600E-02

.851E-03 1.

1.500E-0Q2

.828E-03 1.

1.400E-02

.890E-03 1.

1.300E-02

.855E-03 1.

1.200E-02

.138E-03 1

1.100E-02

.730E-03 1.

1.000E-02

.684E-03 1.

9.000E-03

.575E-03 1.

8.000E-03

.45%E-03 1.

6.700E-03

.444E-03 1.

5.500E~-03

.691E-03 1

1.662E-03

656E-03 1.

1.658E-03

641E-03 1.

1.677E-03
653E-03 1
1.693E-03

665E-03 1.

1.665E-03

640E-03 1.

1.637E-03
616E-03 1
1.631E-03

6l1E-03 1.

1.626E-03
606E~-03 1
1.622E-03

602E-03 1.

1.618E-03

599E-03 1.

1.614E-03
598E-03 1
1.610E-03

601E-03 1.

1.608E-03

616E-03 1.

1.611E-03

655E-03 1.

1.632E-03

73%9E-03 1.

1.709E-03

878E-03 1.

1.88%E-03

S16E-03 1.

1.3850E-03

884E-03 1.

1.%07E-03

.83%E-03 1.

1.944E-03

840E-03 1.

1.961E-03
8388-03 1
2.033E-03

.857E-03 1.

2.032E~03

841E-03 1.

2.007E-03

888E-03 1.

1.946E-03

847E-03 1.

2.011E-03

821E-03 1.

1.92%E-03

.730E-03 1

1.882E-03

723E~03 1.

1.744E-03

679E-03 1.

1.727E-03

579E-03 1.

1.570E-03
474E-03 1
1.448E-03
425E-03 1
1.881E-03

.492E-03 0

1.700E-03

4S0E-03 O.

1.694E-03

488E-03 0.

1.716E-03

.488E-03 0.

1.735E-03

490E-03 0.

1.701E-03

48BE-03 0.

1.668E-03

.486E-03 OC.

1.661E-03

486E-03 0.

1.655E-03

.486E-03 0.

1.650E-03
485E-03 0
1.645E-03

486E-03 0.

1.640E-03

.487E-03 0.

1.637E-03

493E-03 0.

1.636E-03

507E-03 0.

1.646E-03

S40E-03 0.

1.684E-03

608E-03 0.

1.790E-03

698E-03 0.

1.992E-03

701E-03 ©.

2.008E-03

698E-03 0.

1.954E-03

695E-03 0.

1.5994E-03

6958-03 0.

2.010E-03

.6%4E-03 0.

2.086E-03

695E-03 0.

2.072E-03

694E-03 0.

2.026E-03

695E-03 Q.

1.958E-03
€94E-03 O
2.041E-03

693E-03 0.

1.950E-03

.688E-03 0.

1.770E-03

687E-03 0.

1.761E-03

675E-03 0.

1.681E-03

582E-03 0.

1.541E-03

.494E-03 0.

1.477E-03

.381E-03 0.

1.950E-03

.000E+00

1.697E-03
000E+0Q0
1.689E-03
Q00E+00Q
1.710E-0C3
0QO0E+00
1.728E-03
CO00E+Q0
1.695E-03
COQE+CO
1.663E-C3
Q00E+00
1.656E-03
0QOE+Q0
1.650E=-03
COOE+0O0
1.645E-03

.Q0O0E+0Q0

1.640E-03
000E+00Q
1.636E-03
Q00E+00
1.634E-03
000E+0Q0
1.637E~03
GO0E+00
1.654E-03
000E+00
1.708E-03
Q00E+0Q0
1.831E~-03
Q00CE+00
1.998E-03
QOQ0E+00
2.002E-03
000E+CO
1.944E~03
000E+0Q
1.874E-03
QQ0E+00
1.983E-03
COOE+00
2.040E-03
Q00E+00
2.016E~-03
000E+00
1.%69E~-03
Q00E+00
1.912E-03

.O00E+00Q

2.015E-03
00QE+Q0
1.940E=-03
0QQE+00Q
1.765E-03
Q000E+00
1.754E-03
000E+00
1.647E-03
OCOE+00
1.514E-03
COQE+00
1.473E-03
000E+00
1.915%E-03

.677E-03
.667E-03
.685E-03
.700E-03
.671E~-03
.643E-03
.637E-03
.631E-03
.627E-03
.622E-03
.61%E-03
.618E-03
.625E-03
.649E-03
.713E-03
.843E-03
.370E-C3
.961E-03
.907E-03
.924E-03
. 927E-03
.967E-03
.946E-03
.910E-03
.95%1E-03
.933E-03
.883E-03
. 747E-03
.738E-03
.620E-03
.495E-03
.459E-03

.872E-03

.655E~-
.645E-
.660E~
.673E~
.B47E-
.622E-
.617E-
.612E~
.608E-~
.B604E-
.602E-
.602E~
.611E-
.640E-~
.710E-
.844E-
. 934E-
.815E-
.867E-
.B75E-
.874E~
.899E~
.B79E-
.854E-
. 923E~
.B72E-
.T42E-
. 734E-
.713E-
.595E~-
.476E-
.450E~

.831E-



.00CE+0Q
.000E+00
.067E-10

.067E-10

1.300E~-02

.565E-01 8.

1.200E-02

.902E-01 2.

1.100E-02

.S534E-01 2

1.000E-02

.119E-01 2.

9.000E-03

.903e-01 1.

8.000E-03

.693E-01 1.

6.700E-03

.617E-01 1.

5.500E-0C3

.929E-01 1.

4.500E-03

.004E+00 9.

3.700E-03

L027E+00 9.

3.100E-03

.047E+00 1

2.600E-03

.058E+00 1.

2.2008-03

.Q67E+00 1.

1.900E-03

.076E+00 1.

1.700E-03

.081E+00 1.

1.500E-03

.085E+00 1.

1.400E-03

.0BSE+00 1

1.200E-03

.076E+00 1.

1.000E-03

075E+00 1.

8.000E-04

LO7T7E+00 1

6.000E-04

.079E+00 1.

4.000E-04

.084E+00 1.

2.000E-04

.08B9E+00 1

1.000E-04

.089E+0C 1.

0.000E+00

.089%E+00 1.

L
*

7
Y
7.600E-02
7.200E-02
7.000E-02

6.800E-02

0.
0.
1.

1.

1.041E+00
C46E-01 7
S.700E-01

.310E-01 1.

862E-01 2.

9.238E-01

.510E-01 2

2.720E-01

.544E-01 1.

1212-01 2.

2.204E-01

917E-01 1.

1.862E-01
730E-C01 1
1.613E-01

.810E-01 1.

607E-01 1.

1.001E+00

645E-01 1.

1.041E+00

283E-01 7.

1.065E+00

619E-01 4,

1.068E+00

1.061E+00Q

,O002E+00 » 8,

025E+00 8.

1.052E+00

043E+00 9.

1.046E+00

062E+00 9.

1.041E+00
Q072E+00 9
1.036E+0Q0

.950E-01 1.

080E+00 1.

1.034E+00

.081E+0C 1

1.030E+0Q0
068E+00 1
1.026E+00

.028E+00 1.

.001E+00 1.

069E+00 1.

1.023E+00

1.020E+00

.072E400 1.

C77E+00 1.

1.018E+00

085E+00 1.

1.017E+00

1.017E+00
095E+00 1
1.017E+00

.094E+00 1.
.102E+00 1.

095E+00 1.

Q0.000E+00
Q00E+00 O
0.000E+00

.000E+00 0.

000E+00 0.

0.000E+00

067E-10 1.

0.000E+00
067E-10 1

.067E-10

9.705E~01

8.853E-01

859E-01 1.

2.954E-01

2.518E-01

203E-01 1.

2.027E-01

970E-01 1.

1.774E-01

1.622E-01

502E-01 1.

9.808E-01

627E-01 1.

1.034E+00

628E-01 1.

1.061E+0G0

050E-01 1.

1.070E+00

496E-01 1.

1.068E+00

836E-01 1.

1.064E+00

211E-01 1.

1.061E+0C

664E-01 1.

1.058E+00

1.G55E+00

024E+00 1.

1.054E+00
1.051E+CO

1.049E+00

GO9E+00 1.

1.047E+00

021E+00 1.

1.043E+00

038E+00 1.

1.044E+00

061E+00 1.

1.044E+00

093E+00 1.

1.044E+00

1.044E+00

102E+0C0 1.

0.000E+00

0.0Q0E+GO
000E+00
0.000E+00
067E-10
0.000E+00

0.

1.

1.

9.393E-01
157E+00
8.730E-01
154E+00
2.818g-01
151E+00
2.375E-01
147E+00
1.978E-01
143E+00
1.736E-01
1392E+00
1.622E-01
132E+00
9.555E-01
125E+Q0C
1.025E+00
118E+00
1.057E+00
114E+00
1.070E+CO
111E+00
1.072E+00
1039E+00
1.072E+00
107E+Q0
1.072E+00
106E+00
1.071E<+00
105E+CQ
1.06%E<0Q
104E+0G0
1.06%z+00
104E+00
1.065E+00
104E+00
1.063E+00
103E+00
1,062E+00
103E+00
1.062E+00
102E+Q0
1.062E+00
1L02E+00
1.063E+00
102E+00
1.063E+00
102E+00
1.063E+00
102E+00Q

0.000E+0Q
Q00E+00 O
0.000E+00
Q0CE+00 O
1.067E-10
067E-10 1
1.067E-10
067E-10 1

9.017E-01
8.535E-01
2.717E-01
2.285E-01
1.953E-01
1.725E-01
9.480E-01
1.024E+00
1.054E+00
1.068E+0QC
1.073E+00
1.07SE+00
1.078E+00
1.078E+00
1.C78E+00
1.078E+00
1.073E+00
1.072E+00
1.071E+00
1.072E+00
1.073E+00
1.075E+00
1.07SE+00

1.075E+00

D DENSITY

3.000E~-04
.000E-04
4

0.000E+00
.000E+00
0.000E+00
.000E+00
1.067E~10
.067E=-10
1.067E-10C
L067E~10

.805E-
. 985E-
.619E-
.198E~-
.927E~
.T09E-
.h17E-
.436E-
.033E+
.053E+
.066E+
.072E+
.076E+
.080E+
.082E+
.084E+
.083E+
.077E+
.076E+
.076E+
.078E+
.0BOE+
.083E+
.083E+

.083E+

.000E~

.000E+
.000E+
.067E-

.067E-
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