| | ML

=Tors

35500

So lux"ﬁtm.s ‘}‘D Torbe }ea l ‘p/()c{)s

bi QQ}CU.\\’TG& a c& A L ,0 /
Q wple V\OV\\Mem- es — owrge | range o leng
COC?V\PP/QK\ boavxclarj C‘,(PDV\CJ [‘L\On < /Q ‘L Mmae 756,&_‘88

APP(\OQC\'\% p
R\I\c\\\j LTCJ —> f’\ol }Dr‘ac)[ka(

N%M eri ccvo

FM” D/‘r‘ec‘j NC{VWQPTC:~} .IMO&/“LJ\OVS
Or\‘\/ ch‘lfcal v /Ou) /Qe Aréu/ewce

“Reduced E?’Uo./‘t‘ons

EQ\} V\o‘cps averay :nc]
erg e @J ’7 Simiew /«.J—r\oﬁ

? ]\cijoa Lol lj clensi )’7, 1CL<MCJPW\ e #O”!S

@870,\"& lMOQé/Hj !

C\)l'\a_l a/o lue Mean bj MO?/G//HJ?




Mz

c—\q,g;ﬁ:u"-?ev\ OS‘ S?rnu ‘A..'L?ov\ APPNQQL\&S

\Torblalen + Flows }

\'chkrmtnt&\-'\c. / \ Predaleclisdrc

— L

\% "
l | SU‘\:%‘-': A | POm)f oL Porn

/0




=Jops

35500

Turbulence_ Mm:’e‘ﬁs ;
G'\O&\ . O\b\‘ou‘«\ a Compgl'al:‘onaﬂ(\j ‘ZYEQJ[& A /6 Se )L 030
eC{Uc\,\QOt\S ‘H‘“c\¥ O(CC(,xhale (j Ole.Sc,r-; Le, Q,\\O\r‘qc le,—;s l,‘c5

C Q \\—u.\—\:)u\\e.,\\- C 'Duo\s

14 t
W\ € ouN MOVV‘\Q,V\X'\&M

OT; 4 QT - _ 1 35 , 2 (2% _ 5o
WA - (R

( For Consd, S’, M)

Km; w /(94'/7 e oﬁ “ Wiean " }:)pa/,e/_ 'Zfe.S' cles:rué /Q_,
&C‘ C«)l\oﬁl OJBOLOL U"é{/’ :?

!

(‘VQ ‘ \ave /,0 Pl ror /'(‘ 10w /er e /')() @7 v a ll\or\ ‘LO
, . )
Q-S(,r.lt ! l, ] ]“3 ARS 1 \ @

Closure Pobl,.”
Closare Troblem

De)lﬁfh’\l\ﬂaj‘l\dr\ of 0/,-'/,{/.’ (Cmo/ other Jaréq/ence Corre/q)é/‘ms>

1< cx \I\q OJ\ l\(,;l‘ ! ‘l:(/xréo\.lehce, ao/e/m " /
o g Pert e B

-

(/\-)cm" S/:'em‘/ }ols ooﬁ )[/w;e, on Syoec;p?c Moo/e/s Jhél@qc{
bo'.\\ P‘\ese"‘x %ngm\ }Ae% Corpon M Jb\réu/ence MOJGJ,E




| | Ma

i

Fthqrv(e_.,\la) idea. JM\”Ouewce Moo/e,/lfy 070 @eyha/c/s Shress.: |

ﬁ) ‘lef /15'/901"#

T(/\r‘t) Iencg, Y‘es@\,ﬂs 26} ‘7qu”¢

= SSeaprng (/1 M’ ~/ Mean Vefoc

Cl conshant oF propfinalily the lebutecFor “eddy”

Vigcosily - |
o5 3E) -3k, B

Cowmam \»5
- 5-) J‘Qrm asseares ?."(//’(4 P /~<

m“l“e"“" driven  d; Ml rom }‘OmCe,.s_g

LOo\(S ‘ L Q
'SO \\’\QOw\ VV\OMM\.“ \QQCOW\e,& o ..
ou; F—f_&__"fs_ .»)u "“ké‘"
“;’_t—x Y, >%; Uy DX) \) 4—Y 7‘; | 2

Co obsoh Rm p
_ (543 k) 2 %(%%%ZQ

O » T 2T = -
>t VRN Ty ]

Bcal wlwal PR Vi ,?
Us physes of Af Corred ?

0w, wow
ﬁ _So) \’\Du) 3rD c;le‘lefmma \){?

CéV\ ¢ e.\r s

5500

0]




| | My

Mode /41;13 eJJy v;scog,'er

EG[JL) oo /E’ch/ar Viscos: lj . QV\GLJO %\j _
}:;"Om f(ohélfc 7L'l\eorj; op aqss‘e& 2
mo la v:‘.éc;s ‘ l/ I'esSec /)[5 7[;'0/'/) fY?OMG“ L”" e""l‘q”jc,
C7lléfe 7lo | I/‘wo/e’cu/qr Cé//l‘.f/‘ﬂn K | A '

V~V, Le R -
L L~ hean dree e VA l)e’[wean Mo/esﬁw/ea
v SPeeJ of v /ec:,;/es -
Ex JemJ | iAeq : ‘l‘o J‘Mrgwjen‘)“ Mo L‘on.s‘: ”éo[c‘/»e@” eo//:eé cu«\J :
Qxcl\cmale_ w\omewxmm . Se So“j ' | '

v~ Veln
:”Mix,a-. len U\ :
CX\CL\"Q&‘%?S{FC. ge lac.'l\/ o‘p Jﬂu"Au/WCQ
Fist $ormeloted oy Bandl for shear layer

on ‘7 Mean Ve,loc;\[)( %an’ﬁevnl- VS %

Rondile  suggesk V=L, }i—fz

S A .

) Y‘e\e‘.\/es. \)t ‘\-o w‘ﬁf\c:wr\ \fe\o:.;‘\rkj %mel,%ﬂl ¢
G mbding /eij| Lo

& ‘ L\.,\ Y\e:eés lo \De, SP@GQ\%:&




] | N6

AP[ar‘oac\\ V\/)Oj‘L QSe,QJJ 'Z’l\:h 5Aea.—- /“‘13"‘.5
é\?::i& E ‘b-m ~/ cg <& ComslmA across
™M mra \Q\-Bex\s / o er
Eouv\c\o.r\j {Cuje,r - o‘,'pm()ere‘x\*]- \/alues Qgr Lm M

ATQC‘W&A ‘L r‘eg on s
H‘ola‘emé tonbh Eﬁlﬂ’(/ Viscos. \()/ - }’Vlo}eco_ (ar- \/z‘sc.os,’)’-j Av\cJOﬂa«s
Mo lece o V;sws,'Jy - elaslie collision (o fec ccles
V‘e“ﬂu\f\ 5f\CtP€.f
—~~ Meon ‘pl‘ee FZ’JLLI A*’jé CormPared

hao lece. /&r Sitey

7&#]_3,,.,'9”‘1 ?Jo[;‘es — f/pn\l re )Luh JLq,oe
GJQQ\.! 5732 s ‘lerac.)lm—\ Ileﬂy{LS S @

SLalke

So \S)wo‘,gu ‘ll"“ct\.i \/t ~ \/Z.M xS c[enhf ’['\W) (mml'

S Pl'\ys,‘cc_ﬁ,éj o’em\/el /aws

=Tors

35500

—



| | M7

=Joprs

oo dlo

IMPr‘ovemem‘]’S */19 M?X/V;j /€m7lzl» l’VloJéJ
Goc\ - odd  waore p\«ysrqs

72&1(@ ‘/-ar‘[)u/emce Pwpepijj j( - ’2, L{l./é//,/' 7[@
Jefme, \/

So\\/e ecfuq)l;om Qﬁr‘ }(, L\)e c/em\/ec/ e&"‘”‘e“—‘

Céu\ \be expres&»é as (See @Sea 7 m{‘ nojeg —
eCrUC‘_L}Oy\S zé )Lex‘; /'eac/,hj ‘]‘0 9:3'73

[P

o [1 T \,é_\—r’l\bg(EL.’u.’S
g’(iuiu; +”d;xd,({"\aui T Tox T I AT

resch
+ o
- ”iIMJI i—% ) mran; ekl
Flor el s 2
b & @y S I e ot forge

L.,




| | Mg

=Tops

35500

LR e ol Hhus %omeé u\s,7

C\w\(§ So \\/e— &)ec*quse_ (/uelve m J‘f‘DJucec[ O\c/c/f/[l\ar\qs

Un )(howms

(/"z' —ﬁl "le — row len (Sile i
(£ M) ‘ #f)«c/mm iﬂs

: oK
; oce’ as Cz_ SO & A(réu/enl 7[}'7,1 QC—JS
Meel t Ox; i qrace TR

( t\,paﬂw 63

MDJP—/ C}f.SSI‘chLo,\ %3

e - cgﬁl_— Fhis ;e /</7~L
V)eec/ 1liww sce | ‘// £NM ¢

)

S‘}:H N€€J 7’-'9 c/epme L. Not ‘Sxm‘cd\:\\ Cbr\nwA

( Production derm  closed \ - Wy %% (once L speci

—

H
\5€Co~usg U;'u“' ~ &\)T S.‘S

II.L
V. :C.k L

" D'\I 1, — DT
—U'n 575 = 2c. K L Sy -—-——%d

Sive pecnnelr

(.

o




| | M9

=Tors

25503

—76—00 - EyDCJL\Dh Moo/els

NeeJ to c)eﬁhé_ O (JSL’A’N\MG_ /eﬁai'lw SCcJe) L
Cavw c‘ewlerlv;me Q'varn Sc@’e th\\,s?s, Neec! 7[0 Use 'Lcwlme:

P(‘vper'lf.g,
A\\‘GC\A\.) \'\ave k‘ ﬂewe por{ Cain Qm. ,ey\j.“’\ ‘3¢.=JQ
Ceo

P
qu k %% (/‘)L\er‘c_ Z s Sorne P.-ope_w-\\’ O
C?u:m 'L L} represen L«.L\& 0‘0 '»[url)« ’ehcc_

oo Sowe F Sud ‘c\a}m

Sevev-m\ ?mnki\rles \’\ave \oecm pr,ﬁ&.ﬁ«’

‘Q’%?uﬁhc») ) /D)

diss.pa.lm\ r\a\fe., e

)(_{’O VV\OAe\
K-¢ W\oJe\

}( - 2 W\oge.\.' pr‘ok:«k\\/ W\Oéx CownwAaon l“ ﬁc?v ucbl—,‘ov\ M.QJ.QL.
L 7- e = /L

du; dui
Def"\\fa‘.\'?owr\ Og eiu‘t\_ SO g:e( a (lv "3—7—(:). 5_;-

9
T ke D.v%___\a(' « N. S.
0%

l)\Je Covnnpo 5e QV\\"‘: wAcen ¥ Q— \ug&uJu\g\

O\ve\rc\;se_ t\'\e \.J\u\ta H‘MQ—'

2.




M O

—_— \ D Du,. D l\
o é& _dvy 2 ( U 9P @
d - - -
;t 3\(\3 DK‘ \(J .‘J
\ 1 a .l
-V (w Ju; &
;\‘k ‘&d 7(4-

@ T(J\(\Dg.,\e,\-\\' x“f‘cu’\% M%‘ - P(‘ es Sure Q \\NL \—\.\‘\\-‘\ oS
@ n n - “'w\ew\«\' U M ML‘OVS
@ ®—@ —~et Pr'o&.\g.\»T on g? ‘A: s} P""\\ .

@ D’\:as%,,.}“,ﬁ 0& e!:ss;P_}\m
® “ n '
D Lessrion L des ‘\‘»;’“’*\




[ l My

=Tops

Lowbld

LoX‘s o& (,{hc:/o,seJ ‘;'CPM-57 I’)OC&) o/D we éY‘ee\f"?

LOIS O‘E ’terms 7LD h’)oc/e{

MOS‘I Peop/e, ']'?"ea‘l’ e7oal7~oy~, as em/bfr‘ic:g/ “-%
don\‘) aHtméo" ‘l’o YhoJe, Glewla} ,ec) \De\”\&v“\or OQ GCLC,\'\ Xrerw\

e shet with Hhe Lol
D_i- - ;gr‘oal(&clfon + ‘Tl:UfL)o\,em‘L Tmmspm—'}' +c];-5$,,Pc\
Dt

pr*oa’uclwh'; ~ Ke pr‘ooluclvbn *t—\
N~ —_/

——

DFOAM(,.\*“OV\ = C’/‘"—EZ S';‘ Q}:\.v
2

- Qe XK ST,
%

b




Mz

_{—(;lr l)cu lev! 4’ 7Ll"qm 5’,9or-ll z

Com b,he Pfessum g Ve /OC.' \L} ‘p uc iua‘)‘o‘f\s

Du oy’ dy
?Bx rol 353 +\}2x (u“ 2% >»<'\

L d

—v‘\x

!

oc\lﬁ<~

Dx;

DT”,EQ..L!W\ a‘s\? JT&S;‘P&,LTM\

Ne/-t ”8% = Qe -

See uJeL mle& ‘p?v‘ Cm\:-“w-As

Moo Yo delersame 2
DECC-*] -'-“3 . %ﬁé ' LwL“N\M « Ck;wceaua*s\

. z
28 =-Cz¢£

——

v ¥
!

- £

|

N
2y

HO‘N\Q cswums S\fA.A‘-\ ‘wk\&cc

&V_t 33 %_..I’% = £ /(.C. P(bJuoL‘m = a‘?ss:ng‘m\
1)
Ced¥ S DT = Coo B
is. ,\') ’5&%; = 22 ’<

C.OMMQ“\S on e’d‘ﬂ’%\\ \Q\:\) 3&‘&5
596 /

9 = & 3mJi0~ L ""‘ew\s Fo«-"\'

k usei <’-o JJermu,g Cze,

Q:,,. JQ,L IS on

Ceond




| | M

=Tops

35500

)(‘ « W\cule/l

As A\scussen\ Qo\r\:gr om\) meeml\/ oC "',\e )an,)
%fkhtﬁ Comn be used Yo decive o
\emfg\« scela . OF coarse e Yeguire- sé,.,}e_. physic
gignificance oF 2 Hed relades 4o hurbulence.

%L&L"j tl\e em-).‘e\d- QC’?UC\)LF&V\ h’)oo/el toas o
K- MOOI&,) o/esc:r-llaeJ bj /(o)vwojom\/

e Sic POS lu/obit'c‘ Fc)eq
VT R ,Dor’por ‘/‘fov\a) ’]'U /<

}_))_E has c’:Meh.SFons aoo 'l'

S o 7uam L)ly Lu:‘“\ J:Mehs,‘ans oﬂ {hme Coan

Ee used ‘I'D ole‘lermme Vr ;) VT” ){/_E = K

'/'L

[:)l ‘éﬂr\qe scklg on (.)I’\FC_L, o’fSSi/Jc.‘L‘an c‘Q K.e. Occurs

— Se,"‘ l)\/ }Drodoer-"l'l\e.s @'Q /ar‘je SCQ%

HO /Moﬁa rov ()8 D""\GJ W as CJ/SS e }‘o‘cr\i\;Per ni l }(M ealfb
‘e.lf\er%ﬁ , alk

mﬂ\e}’rqnspor‘l' €7qu‘m\ 'Por N L\as &hﬂ/er‘(jong Q

60 %ec\r \'\ TS\'D\N) Og C;eve 'OP Men'l'




| el

“=Tops

Sonldo

}:‘CS* a" ‘EDF‘,"" ’:)x }(o/h’lo orav /‘:747-
P VAN d 5t A 1970
(ilcoxet al 705 g05, 904
Spe*e;wae el o0 90 -
Pe"‘b €I~-a‘f-ﬂ 90 .)I'

(’\)";li e7l)alion i) 4€v'm5 ovC bQSic p)‘»y‘sl‘c@v.ﬂ Processes
90V€rnmj ho liah Fa% ‘p/uiap.‘

COr\vec,L“om

chSS,‘PcJ-?om

Pr"oa,ucli‘of\

‘}Mrbu /e-/)‘} ‘)ran:yﬁor’/’ [é,' sper s n‘on\
A{po‘usmm

BQ a~ @L‘D— = "‘_2— zl s 2_(4: OCJuCLOYj
ST NS T R A Sy )
— Q" cﬁ:ss;,;al;m

A ._& (v QCO\ Mc/ecular A-‘pﬁ—cs,‘m\
DX& DX -

3 .-Q- <C3V+ Q_&g—> ‘}‘M"Lo\}enl' 7"”‘4n5,’30,~+
OX; DX;

A\SO) " kml‘\(’ Q"\e‘“‘a\) 37()0;1?0'\3 c}Or\?L l\ave E §0V Mus‘)'
model
& = C4q Rw
é YY\b\er A&\QXW\W\L Cerc?uen\»s.

-Xh \,31\00\/ Pk y‘l«) Mec‘g]’ ‘Hnese, e O’elef""mﬁj




u i
(8]
o]

O e

/('Z‘ K-eo C'u““gerev\ces i

Bcunc’ar\) Conc’[LTOY\S - Coan CV‘L)[)L‘G#J L/ SPeCiC&} W
oM SOIFGJ Sarf&te_s

<~ ¢o

apnpecHS 7lo e be/“/er reSuU )@r qu
\bow/\AeA ﬁﬁo 3 *

WS,

Rackiccdudy for raugh woell @lonss




M e

Sowe Ge.y\ea-c\,\ Covmmments o *\\“\5‘.

BQSFC io’ec\_' pravz.Je c’escrip"‘?on oQ Alcc-us.\u_ e e
OQ \"'\"'\3\\\QV\QQ. in ‘l:rms c)C eJJ\/ \/IScos:'él

A5S‘am¢ ec‘o'\/ ViscoS: )ly -~ LV
US@ J‘Hrbu/ehte, quaml;lfes 40 o’e}erm,‘ne L)
(k-2 , K —w\)

e Ne vioe

Der“}ve Oor o/evFSe.. 'J"’ahsporﬂ[ GZUQ l}on% 70:»/

7%2#; l; res > ASSecame
Medel nclosed —Ferms

IDe,Jermme oeDQic.evJs by COMPQFi.San Cod
e)ijr‘;mevx S :

Are, Pl\ysics mo \égd COf‘fEcj‘?
lohen 7

ﬁéw a 6 o l’ O ﬁp 0% nAe L‘O"’.s ﬁf
€S tivatineg Yy ¢
j <

Cc\\—\ tue 3&) o\t’Ot.»w\o\ !'“\es.; OtSSaM,o )L\oms?

/QGCQ, H exa c*’ @?ua )L"an :
;"er—f_' ~._\,B— >_ ~atu! b'.
S AL 3"3(%% *Wu‘j

C)ky f)o?“ Olet*TV& J’I”Qnspar}’ G7UQ)["‘0{) 700r uilu\’_/

T

14

& }
- TR T AT TNy




