. LecTvee  # 32

L OED  FNEINEERING fTECHANICS T

t PT0RE  CIRRODILL Y BRI ED FLOLW EXRAI2PLES

l 5&7#/742/ (m:m#ﬂ/é 3
| Semre basic reles -
VAT 5a667r/rfa/v/éazd Ar<s or /2777
/s a/wa-y.s Corrtes JSecl ﬁm—r dawﬁsgfam
/O-CCHA o7,
P#2 : 5&/—&1-0?:%65: /U//azu Ar >7 o /7(4 s
a/way kaxﬂﬂj 6//05;:"0#?7 C‘awéo{
R23: Im Hre absewce of a'h7 Ccm-fzo/ S
am% P oSS é/ﬁ’ //md S /:?WPWQ// A‘ ?/?
g4 : /20&’#@/47 Varzied /Azu L1787 c,é//m«r.r
Serr face /;-oﬁ/f’s Grr e éﬁ r/-3 o SO-3

O N— A - —
2 h, — — S2.
S3

| ld <l o bk Steep : #5 o b ehy

—

[CES 7/20/75?'};'026 /}m < 54,,&(,-5/»,2,‘ cal/
A o suboclica //ldw FoE o possv‘é/e
cm/y rrousl @ lgdraclic jlmp.




il 3 et

i

Prelvmicic it Comsiclercle omrs
v

Amz/—zwj gew?  Clrarre/ /ﬁ. be wnde and Fecki -

| gulan  formeala€  becorre $Orple.

WNeorma/ Peptt
- % g )%
) K — 3
?25 ’h/fn\/%_."" é*/@’—‘i)

- Y s - ‘
| s7mee £ =p R N P Sy -

(/’7;} cal Peptt

Hr = Vb ~ 7/ for cukcal fleT fr=f

\/-b% |

(%)

£, = Speeific energy for bk, = h v 2'; =

B 4e 3
-;;}z_‘ ‘-‘é'f/é—=5/i¢

e

Hydlracdic furp Conailion

_ﬁ(mjuja/e = 2 /“/ +\//¢5//~ )
cw boere S
b = ko deptt ﬁ"”ﬁ‘%

é//ab‘/j’?ﬁ:?m G//mu.) przeesl e lya/frm/Z'c*a/

()

G

)



Lpper

Lake i

L

| THE TUWO -LRAE FROBLEIZ

£

ASsttrpleorss L

U/?/aer‘ (ke /ez/e// /7é , s %'X&’a’ il
[ oecoer [ake /€0&/, ’%, ;s vazea bl
Clhanne/ /s wrde /-fcéznjuéw"ph.rmafc‘c/

a/ (ano‘é?f?f S/of’é’ S‘;, cud Prorur ﬁabﬂf}ry’s ;'7’.
Chanme/ /s assuntead Lon'G , So el roreia /

d(’pfé carr be meacked (7 sros? Cas‘esj

7 Disclbarge froo d/&’ﬁtr‘ Loke mlo Channe!

K7 trao ﬁa?ﬂ Jake Lo pliawme! /5 o skasl Lrarsse.
;,.m a/ a c‘mz/m?xhj //m = ,_/_1,4{,” =0

2
# = é"‘%

.Z-p/ 4)/&/0(’ ’s qj/f’fﬁ N //m gees ﬁa-n—p selvrfirea

E (/'n /ﬂoée} A dt/o-em.rzzca/én ;‘/t'g'/ﬂ ” /Mj C"Aamne//_

| Floaw pmusl pass cerkca/ a/ Fawsilior /e



hod = EU lustng (3))

[ R R N A A A I/ Y ANC,

Bul is ;'/o,oe ! a/:?_f’,a S Ul dor F krrao T
,ﬁ;éwe Lawe (/Wma' .ﬁWcz/_aff/?%'. Aorsetrer v
l ? = ?c_ /&S&W}?? }/lﬂe/o “ s am—f’c// we brceve

s T > A slepe el SHF Y4

| 2 slpe 5 steep, by< b 3L, fhen
//m) PASSES _m/z:‘(‘c?/d?ﬁ’/é'% o ewlowce Fo clhar=
vef ocrrcY /0_/206&"05 a/mj e D2 ~—curive un’;’/

/.7,, /5 reache /}éamc/ RSSLLe7ET _{Qf_‘?.'@*’mjé _
'/m*v‘%rs i é@,o,mf.m% =% B
W Zf dlope is vof steep r/zsﬂ/_@j’, 4, >/é,/?€; _</j -
E;_ana’ Aoes ol P2 ss z‘?ﬂuj/z__ %.Z'CC?/.O’P/"-‘?’Z’ a’

N enBawcete clhammnel Tow Fhe absarce (@sswunred
the  tronveentt ) of any Adozopstreams Ceor ;w// //m)
m(,(_sf /zr!é Worma,/ //md arf Hee éﬂ/ﬁm(cg_ [ e

H = %” , aad we bLraoe

i

——— P -

o
2 =
| A e T A

léa/ DiF? //m/ rs hwma/ w e 6?/5‘0 /rcza@//én,., (//J
I 2 0/

8/ s o s %%
o ARG . Sl A

7 A 25/5}: n* Zjh,," =25/7 »




§ 2
|oar

e et et et 8 T e R R L 4 i 48 o i s

Bubstle. Lo row GrES

an

4, = e (7)
=)

/70»«,» w/ucé ﬁ,, 'S ﬂeao’r‘/y éé/é?r'h'ea’ éjf /}éﬂaé‘m_
Wbt f,  Aveon we liave

9=q, = b = LHST (#)

(/&(57l ;o nera ke Swree | e /&/}?/ a/Lﬁﬂﬁij 1y
coanl to Clre ck z/ 5/0,06 F7 020 (S 12 ¢/ éy eco tuar -

/%; = /7/9 = ,,S% 2 // ﬁié)

i ﬁz:wg cmd:hmz'-;,;q:

%""5/@3 <7/

é’b(/& Heis /s aea //y Lo/ M(E’C!SJ‘&/? onrce we Rrau
Hral ? (S mrax treeltss g/m’ Geven .T/C'CJ%C,
£ e19g K,  whree Sl s ce ' le eal )? ?c

0147 O#’C"f" md(&m v v s ?""?c we ,Zé/meaélf
/é’ﬁcaa.) Sleal ?,, ?C bu? A, ‘>/9 J7ce
:z/?(//(m/ /5 auémréc*q/ le /77" 9/9//3){?,,/?: gﬁj
1 (9 72.) (A () < 1

[ﬁﬂ//y e blace C/m" ? '-‘?,, Fre WJﬁma’my
outical 0/(’/0?% %m' e pori [ S/ofe Cose /%owz )

f:'m ol (f‘?)//s | (%)



|
S7TEEL SLOPE PrROF/ICES

| ZF K = fower lake feve/ < 4 e e
oo flew is superovilical all e cony. ZF +eaches
o, Fronsly o SZ-prefee and svee B, <A or
W > L Fee [flow car nol tespord fo augliing
\Gapperirrg dnvnsbreaws, ie. F teveaires af b,
untl F Aisclrazses in a jelf—like [foshiiers info
Wor Adnocr lake.

S S —

THhe only weoy Hre floo g e Obrasrel /s

a//f’C/Q’CY éj_ Hrp Adoroprshéamr /f/é‘zu-(f") /C?/_é_- frve!
s st e clhannel [lao dererelror> b Corsres Seab =

Vet treal (dnvnsbheam confaol) Shsce promrral flrd
|/s ceached ana /s sepllencilical/, /the oxni toay
Ao ﬁ‘f—'_._/___ la a Swubezilical/ C//M_ e Plr Cleased

’S Phrvegh A HEORIINC TomR . [0 lrave a ley:

; 5’/””@“ ldc \/TCJ”"’P .ﬂ/e' 04",0:/%7 Q’Mf;)fam o7/ 7/}’7(

,///(J/n/p MZ(J/L ﬂ,c_ c‘m‘/},(j-aé /; p%@ Qfaj‘é(am Qéjo%

-

le. Greee 5_7 (4) 7% m_/’afaé a’rp/é/ Jo Hre
c/e/oazﬂf a/mj e 52-/&0%%:’ (>4, byt /7<é€)




e value sf s

V6 Shaon e shekh Ff any port afews (e Clrannel
.;iﬁf’ //mu Cae kam/o /zcow /s a/arﬁéam Sa,wfra?r/;'c‘c?/
e e Zo s rm/bjalé /S‘aéo'zc'i\f‘ca// Fep Vs ’727@-9,470/
Nfrore Hws becorrres a /OGSSf‘éf'A‘)% /S wberr Jle

Jrwer lake feoel Af_f /s e?c(a/ Zo /z’”' o 2%

r

/é =5 . ._/:/WJ\/Z/M/?S ﬂm ﬁ” A;A,? conf /asi‘

2 oy

éeﬁ-ﬁ- [ eveS cliawne) rents /mc'r (o ke

q%ﬁ' chq.mwe/ ana’ &Zémd_r /}’?A(b %,» [rer /Q«ée

} /_Vm-u/ C%f/r- /72 > /é’%fa’y' f%f’ /mc’r /aé-e /é’ae/
1| /s Seo /7/;95 Flral Hre /Z.aw )5 backed wp 2o
f%( .o/-:’f’p Cﬁzawr?e/f 7. €. /720‘%@ sla/ ar /z =/z
alt e a-u;f/fm Qe A G/o//m a S/-/f?o/'/e cp arls
[,%P clranmel. Sinrce Hre Aep #r /s >~ .>/éc

ﬂ(ou./

e O/Auw /s swberwlcal (mfc:)’ r%a//s w[cy ('t Car

/re/ wilial s GO 5 Horwvzshicans -/), bllrovs Hor
S7/- prefile’s ceptt Lias clecreasect Al +F teackes
oy R JSEp frbes place. As

l, rocieaces He's Jerp neopes /M&M ﬂﬁﬂ‘/m%f-r' bp

L e Cﬁahnc/, vl L 5“/-/”0[(% \/Zzs/ 117 AL QG PES

Zb ne@ch /é‘_ alt Hoe cobocrce /zm? e copper

| fake. Thrs oalee o//ﬁ =/é'/f.m sigrals a chawge
| e aa/o//m Corrcte Freres fror e apper (Fe acvc!
| Wrere fore G will mo [aiger be Qc Sarce Jhee
//azu ro (prser~ Casz ge/ Areors Lo % a X Jhe

\lclavne! enframce



1 2 (ary

1t

< /A < '.44/,&-», Flow ealers C’é’ﬁﬂkr_e/pagd;'wj
frrongl cvlical/ deﬁv%/ %9//:«:4/.5 an S2 —/»%Z('/e_:

1 sl r'/ maées* Qa JUM/G 4o _/_}’[\.‘._‘ _c%l(ya_fe af’ﬁvz#

e

g

auct proceeds a/my crr S/- profele wunt/ teachis
Hre lr2ser [ake. /s /7(/_ lrmcrEases {%p \/am/a%fnn:

closer Lo e tpper fabe anca for K ~H e FHer

| (S o [meper; a kymﬂa/(f\/&m/ 27 Hre _clecprel

| Sarce fle Sl-pacfle slanh al bt af Zer

. .__{6’;76?(456.

/Vafé’ W/’f’” /é =H) frwe e Jloo s saboalical
a/mdj Jﬁe’ ..-en}'-z'/—c /fM?'% a/ 2~ Chan”e/ egcepf
-:\ Hﬁf?f af %ﬂ en/?aﬂce w/ﬂy/e // s ha/"ﬂ‘ C?/“ C/):frca/

' Thus ang funtter jncrease in K, wnl! pake Fhre

'_;//M Sabor'lecal coergulcere juclucting tght ars

” the twliance lo Hre chacwrel

W 4 P e, QFG. o LG, bul
i /'/ is ot rermal flow as o the case of

1 a m"/d S/OP'hj chanwel/ Wéﬂ/ o we a/a

| T

5 - ki

?1-1 : /% /60 2\?/70.2' o

5/&'// Vrolds  roite é_é = oeptt o f S@/c/gﬁ;anhs/
ﬁ andad wce é”ﬂd ﬂfai’ /% >3"2/72 Thws e Caer laf'cé
la valwe of 4, scch Fral

ly <7 < 4



ﬁ,—;dv&m’ Fle's /10 e Conpesponctiveg e lue of

/s oblaired. -
Wit Flis valee of ? a e J'é?ﬂé'ﬁﬁ ﬁam /éo

Hoe Swoface profle i Jlr Clhawwne/ ((S7/-pefil)

Oan be calculaleot! oot Foe calwe of S obluired

al Hre Oeclflns of e cleorme/ inlo Fhe [ovor [ake

veesl be- e [Jevel! i Fle jfake LA
Obmk‘/zﬁs‘(yl A o= /I{, Zoettens /l bo 1o A e
il e C"éamﬂ;e/, 7 e =0, and e (nuer Joke
wll pe of a . level e%a/ L Heal of Hre u/o/pa-/aée
Thws 17, com < H, < 2, £, 2 C]?G < t? <0 and
24 < hct

[/L O SloPE  PROF/ICES

g=0

. S S ¥ 1 AN
“““““““ - '_C",;;" e —

~ rm/ '
L Y

\ .
’%’7 \
S % T — 7
.. 5= ‘\‘

T e,
e N ——

RN T,

s == SN |
: - R e+~ lyz.

ﬂ/scfim§e and Ma};wz?/ dfpv% X?E€ Q1LCs7
6‘7 (7) aﬂﬁ’fé’)/ arof /?,? ;s bt /'mmea’z'a,(ﬂ@ a*

S’/fﬂﬁfl of clirene! @ /s mﬂxwréu}@fa’ é//?{?"/
/’n/la/ifhc’é’ﬁ/ 67 [m&//&(‘m\s ;‘W?/as*{?a’ éﬁ e




-

4 /oww ,/aée (//o‘u) /S .S‘-czé(/zr'Z‘g’d?/ bn >_/éc So #re re
/5 dmﬂfzzfam corr ool ./)_

| */ﬂ/a < /2 L Flnd s alracor dorvrr it chamme/ frorrs
ﬁh /o @Z:‘Cca/de/o% ar e WMW/ZM
%P clecrime! Lo e [ower jake. (Foree o fflozs
s o brink') follnos an MZ-profile srce

| Chanrel /s asscmed (g erough fo tenchs [7 .
Ve Sl LA, P FAro b5 Arawrn dect Fheesh ar
o || S MZ-pff_O/t/c b poeel tvel in lower lake |
Wb S A, Fleo s backesppints. e clannel.

teets ) al (aver labe ara /f, upslan; Bur
wher H = £l o, Fhe [(moer (ke feve/ /s so iyt
L Heal f, is el reached cwnbl right af Hoe

i eulraerce from Foe cpper [ake. 94, SU bolds
4 SH g o P~ = Aeplly o enbrace > 4, . Disctrazse
| chaneges (| Soleckeore is as for Steep chacwe!/ whes
1 H, > .Lﬁg,,,, , le

f% A Z = ! K@_.{/?a < /"/o)

ot Zﬁﬁ

(2]

S ——

\|Pick fy  get @ Wit s 9 _ond skapfireg frowz
Wb, Swiace pacfile /5 compa RO ana oApth a |
culflos P [nver(ake et (aud ceppres) B >4 om.
When b= Hy G<0 ora Frewr 5 po [leo be e
Hre /aéfs - W(f :m/ﬂff /s poadrenrr bt W},y»{eﬁe_




