WWW.GATENOTES.IN '
: YV

FLUID TIGCHANICE (8 mecks)

WWW.GATENOTES.IN

| |
— \l/ \L ‘
So i\/l d %‘%‘M o g an,

—

£luid.
ij i \/Vleaxamc/o

T
Tocd, Protsatics gw b@anamfwm

A otk com esdist eibhor i Solid, Liguid on e Gaseous
ghooke., The Uﬁt/u/id, ovd,  the gaseows g{-wg@) JGO@ cbhen & W codled
Dlgd Stode . The ool stake & Ghe {luid  ghuwke togethon aohlbit
ckifherent Sronockeratics berause of dherones i the woorge matt o
' WWW.GATENOTES.IN

Y\’\O\.OJJJ_/{A}"\. gbnackune .

. SY\ o 3@@“_ \)Ohk'\(‘ﬂe). a 10bd COMP?\/U&% ?.oﬁ\ae N ben oé TY\GLCU,\LQA

crd e atbuston bho e mdeads (Busve fpuen) G vy Lo,
g |

..

oig%)i*ml%e volurme .

\

In  Hhe  taree  given volume, a \iw& Crvrboira Mqhvg% LQM, |
'Y\o.().l) maleodes  and  bhe  cokesive be?tqu lo)@'b;\c WO_LQCMW 9 ‘

teaall  oed H\,e)xe{)m wv bhe Wu{ mard, the wolecider  will
: Oﬂ\-d' a \Aa\(u,»o(, DCQ%LGA H\@ i\\aPQ Olg .HE (’W@W\Qﬁl

be W motoom.
ARSA LA kW ¢ ortened -

gBK H»@ 3owr~&. 8\\/67\, vo\,qu_) GM Y Ttaans Ym&.\x va o, o{)
\-mohw% amd,  the macma forcao bl the moum@ L vory

Y\C(M ond. . bthe 8@5 voozakes one m Cordaraous Mamdom

i

h—gy\ C\N\i \,{-; OQLQ,P-;@& the ’{’OE'L Uos~ 0}) the Cowr{'mm% n RRTAN it Ca (Jlov ) ,




PHZO aks 400
C—je% the 5“)
P =FPRT
pT pPT
T P

WWW.GATENOTES.IN
(kﬁ [ )

= I\OL"3

— 1000 ,&/M‘?

PN = mRT
PZG\;‘- RT = PRT.

C;@L the U,cv,@,o{,b) Mo C:\’\Of"\ja, O_[) OKQ—M‘L% vant Pwm omd, —%e)w\?,
34.“8 goo  mowing with mach muemban, D03 ke W comodoned,
o O 'LnQOW\APWLMe 5O-5 Becarne \@\ the .LWL‘OWLB(QQ JP =0

- Zpeafic Weightt (Weight 9““"98), W

2
VUL -y o
0= Y= -(%)g
= ‘:o = Pg WWW.GATENOTES.IN
= w7

Firnensionad ge"\mm =
Firvcor i devaily dapends on 5

alsso Lute ol/uom“t’zﬁj
2. ,g)o wkuc, VOLMQ,

Yo

‘4>, hemee & W Mot caldeol M

(«)
(m¥/kg).

W are

,..g‘pe/u:bic; volume tenvyn  as

9\’1 2. ‘k&"\ - 3L\)eﬁr\

difoe vt volumes.

Mg gy o M gua
vrar e the 504);% anéj OCCW

WWW.GATENOTES.IN



4 . ,on/o;gac, gﬁxcw\»‘«%) S

Spuid = Doy of Aud g

@’m\b\,% OJD gk ‘g(MA(L( ;—

wlo dww?cz of st Hlsid.

%m e —> o,

D

—_— 1 S P 16'6
SHQD = 1 Ha

NOTE: ' 4 -
SShe tovn  Relative SB"&M»% A adrso  gomebiones MQQL wohem

Phe COTpanison P\ ’Y\OE. _M@. wonk o the Standaod %lu/\,d,

5. Bulk Wootulu\b o-z) {flm‘ﬁ&ﬁ (k) ofwi GOW\?A@M'\L;LU% (F)

k = 4P _ P-p ‘ . Prec.
dev) ‘L d
~N Vo =V ' T

v (V2 =V P 7 {
Q V| ) 7\': M —)\\f—
DS I B Y AR
- Vi =N Vo= V—dyv
h=p Pr= P+ al

g_l: u,‘: OLQ_IﬁLY\JLOL oA H’\/& | A O Lt O% \Y\U\JZYY\QYHTQ/L sz/»dwm Cdp)
Mqrounco( 4(9" the \’OL\““Y\Q"OJD SM \’ d«bc;\.a_cug/s % ann aM\OU/YCt—

AV .

k = Comnpnarsive gtnons

L

‘ - —oL\/
voluwmeknic gtnain, ) ‘ _ (

Jhe —ve 93“ appeans M the above eqn o wikh inowease o.é

_l)—;\gAAW\L, \JD’LuON‘Q/ decneases

S COW hg,sstb LLEE ('/;B)

fe w OLQ;k\.T\AOL as bthe 3%})666 bt vodraz OE FANPAN #‘R
wtho:\ﬁo a c:\owgf' of volsmne . omden the CLC)WOY\ o} exckennal

presgune Jbgﬂo%



Pdv —+ vdp = O Crovars ;v s com sbamt ) ;
-V = 3P
v p.

o comstant pressune  proces, OLP:— o
k =o.
g@l COY\QEOJY\"L—‘ '\)OLL&’YY\& PAOC’%) OL\/ =0

< = <0
gzoﬂbﬁ\wejwnc& Bulk YO dulus of: gluﬁd%)

._Pi/_ = G (@\wla(k@\i,ﬁic gous fo‘/u.&bcm)

Jen wothormal procem, T = corsbunt.
."n p\l - C,
o o{&g{)m’hﬁaﬂné on bobth gides,

R g

Pdv + vdp = O

--—d__\/____ = L
Vv P

_%)= ? > K=o




Adiabatic  bulk modulus of Elasticiy.

T

P\/X = C (acliabotic procert )

¥
, Y
PV dv —+ Vvidp =o0. Y —> cdiabotic inde
ey gy = —vidp = <o
N Gy.
YPdy — __dp CP —> 8pec, heok ot condb. PPy
v Cy—> o1 hzadk ab congt. voluar
o “d\/ — dp >(1_,
\ P Y-
k = dP = ¥p
ap
p X

ka,abl = Y?'ZXXR’ISO
(Uw)cb = N/'Yﬂzv

7% Aug,

1URSDAY 6. (\/%606'68'

/

it e

| l‘ﬁv.;‘

d=vxt SR MNP

o bhe -{‘LuiwL Pan\io(o. ARHS w o the " v"%-"u" :

'_{:OP Ploob@-, thovelded o dibamece = Vxdt .1 d.q "*' L' ‘
{_OVWO(B = VXd,L“ 77 ff>\/*>‘\/

Y Fxceok ~

‘i

do Loy, |

The o de_ i called, Rate o] Argudoo. def ermation




g?\Om LHBPO u+du g @

tomdo = du ok #
d d d
g S|
N 2 adh O\N\(jLM) 4o do & do.
u A
S de = d\kvd,b _*é B — O{‘LA_
O\& dt da' __>@

ji —> note  of theon 2hroin (Y ke of 8wtal oleform akclon,

(Aﬁ- %‘\JLOJI g&’l&) F T , nocke- Oﬁ 6UJLOJ\ di%)mmdlthh d@ /r

db
F o« do
dt
¢ = _F_ = (e F (Aﬁmmro% le\,—e& » conet.
A o -

T de T = Hoe
‘l It —®

AN "y W the P’IOPG’\{IWOLM% Corsavtt ancl L(ﬂ\OLU’Y\ asd
C',’c@[)/{)eam“‘»‘ o} @87\0\% Vvsc,osﬁa

Y= N4

a6
dt -

g{) glo%_ =1, then Y = 7.
L coefheaenst ohy Oahamc Mmﬂa » d—“’kﬁ\d ou He armmonnt o&
Fheon  tbrors Mp(rmwt to  produce wnit nagke o, Oﬁuﬂﬂ’& do ookt

Frob, A F, o& ]
S . B - Which -éLuioL Thow mene Mc@gﬁa?
"~P I‘ufo\ﬁ _j ”ﬂwﬂ B/ — ] ’ ’
7 w7
Mg < Mp




(=N = 1 du g
J 44
- %% ] = |Newkorls  Law of  Viscosity \
I he Jccmm %gk_ Mows  uwrits o% mrif — g _ {

‘ .
The o du_ o calhed  Welodly Grodient” {
aA
4 | S
x 4 u=o, o T =0, the juuid b colled an Heal Tl

Fhe { ldd Sedn  sokishies  Nawtors Laxo of Viecoity i callads

t Newbomian ”CJW‘L’
. "EM SNewsbomiom gb«li,o() < = A,L<ol(;{\§) |

N N N

68: @QJ’C"‘LO‘]g d}'&%cl? Lo ke L | |
Fha ‘l)wd/s Son does mot obet( Newobors Lo ol WC.MHVZ‘ -
b called WNow—neudtbomAasin. - ok - ¢

' l , R 73 /F) Ot », p
f . i\ A 06 \M)’Y\,—‘ \/VQ:LQ ko’Y\/iO:“' {) . A C(UU‘Q&( l\_&OL 8,2;/ LN
S AL BN d\a | |

(
, e o
53: Blood., ik ,o\aﬁ - | )
Q\M_ mka}@oml\\kp bekweer  ghoon &bners amd velo CP@ (jmdke’-‘(
. N N » ) : {
4o Non — Neowkoriom fluide 43 - A e
o : (
T o= A(% ) + B. X
g G >
. <
SDane. A —> low mu’lm\a ndore, ﬁﬁ,@ (
. | B —> low bg,'\qwiouh indenc, © . )
- ....4\‘\, n —> L\"\.clp./&; . = ' ‘Qa il g (d_&>
- | P T
é{) n= 1, A=4, B=0 = Yeen the. m™odok w1t i ed, - o3

| \Neao\;-om/mn rodel .

L~ o~ o~ o~ e~




QLCL/»O\,@- cottore O<6 | \/\fon — x/V@Lu Eoviiam ghld‘s :

1. Bilatant Jleid, . (Y1>1 , B :o) 7= A(%)
(Fhean  Bhickening (){,Mou) A
o 7
W g
\ N1 Q\"}
= A 0.&) du «
dy dy &\\deo
— |
Appanent Viswsiby (J"LQP[)) /%b:j__
& Mk
d | g
2.@2,@(*0(0 P\ou)'\ic %{MOL (h< 1, 8:0) \&5\6\0
( She an ﬂv'mmhg Llciols ) Qb@u@r"
Eg: Blood . |
3 ¥ | (o
Y

Birg harn Dot Jsd (=1, B¥o) A

é \'Z \ag‘c‘\-o
s ey
T= A (Q\L_A__ 4B 209
dé '

T
8 gODH\{)beQ,
Jon  brese fluids, corbobn oA 5‘@4 srons (%) | N @ﬂ)
W MCS/U\.LJLQQL ,%"1 the, O{,‘Q,{l&h\m»\a{'%on‘ dy

4 Jhiscotnople Flurdas.

o coibrain Mo \/\fewl—omm %w the MC’ML% dopenclo om {Fmg
C:H.\gg O C.CJ.AQA, SL\AQCOET\-OPW.C R /RL\QDFQ,C\TLC, \‘(AMO(/S

Jo ~ hiootropic {/@\Adfa L dedheosws wibh b,

fa: iip%\iok. - _ R
5. @%Q@P&%{L S| vy

XAE .
?\\,\@0\76
'y incneoses  with  tome . /
. .
Gyprarn. polutbom. - im Lo N

“Enopic

P
~thme.



. |
Jv on \/\lfew%oma%' ¢

—
C A Tine mo(T_P@n des

Tdeal solid .

Unite  of 4
(Z = 4,{’ {du
dtj)
‘l’L, = 'Z ) N/ma _ N
du s
)
1P“*° == L?_xs - k mszxs _ k
! EZ—— — 1000y
mS 100 cme
Cm xS

1 P(&S = kg _ 10 ?Qw‘se.”

.
! {

y ime de,Pe’h derrt )

¢
Rheo Ped:x'c. ¢

' (

¢

€

¢

(

(

C

- C

C

Pa—g ¢
(

¢

(

{‘\

Lo

|
i
i
{

N N N T N

i

|

TR T osie e

i
L .



2

X Kivemotic Viscosivky ('Y_)

.
e

Y= M
P
Mvits ¢ — k& N .
rMXs = ”‘/.s (SI)_
k [ ve?
é = (6-313)
gSL‘OkC
NV =5.6b >, m = 4765 ka
P = m 4765
- = = g .
y 5 6L 41.87 }8/,“3'
W =Py = 841.87x q.g) =826 KN/nd
G = € Pn :l SY41.€7 — 0.842
hao looo
Y = 0.012, poise-
L.D = 0-7—:9
Sp = e
PHQ_D
Pe = 078x1 =079 g/ced
X: L — m_zo,o|52
N Pe 7 o0aq ——= ° Fokes

-!.{,(Vz 5 sin (BTTU)

-
= 5x0 la-—s

(VOWWL £M lqw“o)x

I

O.5x5 x5T CcOS (5’“‘;( 0-05) '

— 27,76 N/[wT

{low),

1 wfs = 10" sboke.



7 = exi0' x TdN — O-8 x T x 0:350X200

60x0-002 GOX0.002

T = F. = F =466 076 x TTx0.35x1
— 1612:03 N

Q.4 - du ‘
o\&' ¢
{
I = F Mg SinO gﬁ . ¢
g il S |
, A. ]

. § ~ . {
= Pxv ngii\ﬂe : {_\_/_ __‘__b} ¢

A"U : A
' . (
[N S A__E#Q. r";_Siqg e - e e -____ . . (
(

0. 02 mrm.
—1 .
Q5 Yy = 6 poise = 6x10 FPa-s. 7?, | ;m »
y L )
(2 = JL)( %—. // V\/ ~ (
ddaﬁ -1 \ 1100 . (\
= J‘{.x M__ z_.: @_\ 4
H. 302#\ {
. N
_ 1O N. (
A , AL 17%30X!53X$00x;0“3 {
o —1 (
= 6X10 X VY )
0.02x (05
C
S V = 36.:33 mng L
R T [N, - e S {
R.6 d = 350 ™™ , N= 200 Yp™M, =€ poite = €x10  Pas. ¢
| (
P = 2ITNT )
. 4
60 : .

. : C
T= Fx¥r )
F o= 7= 4du C
da )

= 1466 N/”%&

C

T



0’ @

701“1,%9—)7 Fxy
= 1612.035X 035 _ 2€2.106
: 2.
P= 2TINT _ o7 200‘ .
e = T X 6:28‘2 9% _ 5908.4 w (07\ P= Fxv
= 5.908 kw whare v=Trdn
J T 6o

Por F be bthe otk gheon oo ackipg o the thin Pt

A

//L///Li"f

mMowimg:  woith \)doa)a > v’ ) I 2 "Q,.
8" Y E LR
F =F+F & a_F__:D, h &;__I_f’ —=>V
d Fo 7.
T : 25 V. Qﬁa) "’\:‘ ;
7‘:‘1{|de{ ZEL_ \ \\’\\\)\\ﬁ\
d% A . e
Fh = AXxwuy xY
J-
th\an\'a,
U= My du = T2
dd A.
B, = AXMz XV,
(h-9) .
F = F,+ F. = AvY. Hu + Mz > )
g hd)
ggn_ A F,
dFE =pb. .
da 4}
— Uz = 0.
g2 (h-y)*
h-y e S 9 | A
J My "\‘a' Mo




o5

v

3Nouid mok evry les  thom o2 equal * 4o

3

v, = 1000 e Vv, = 995 cw
{

R = 1 MN/YY\a P;_: Z'IV)N/mZ'
¢

k = Pz— Pl 2

Va —v, 1000 ~qq5 ) - .
IDOO s
{
¢

7. (\fa’pom (Phesswte,. :

it

. G)OMIIDLU\‘ o doed  witaimen SRk @ LLCLW'WL A {cud

‘2 \QO\!\P\.Y\B M QWV‘% Z‘PO\,EL cul'ocwe, H\,Q, l,\,ywwt KMBQ@.&% {;}\-ﬁ
tborponakone Ho noneasad, bhe vopoun  bubbles  wil sbouty 0By o

lacwos k\om Yhe U%\M‘OL &'w\{)w ond, ac):, wleckedl  tn e_wwf)z;]
The $50849u neoch,  okere He nNothe OL \Ke?\mq/{n—ow\ OZ) e

~

gpace. ,
P S

'-h.o,uo NEPCIUL bubbles el Le 2q uat to the Nhoobe °{) (olkqusi:va @% vepoLy
bulMtes ndo bhe Ucpumok sunf ace. Vendn o c@wcb&vcmx the Vap oy

P(\ouse_ w ot to be W Pr\'\cwe, eq/(am woith  bhe Gouid . {
Tha PNU\/ALU\Q. vxanbed bhe ¢
3 TPOUA EPen Hhe lguid
SMBQ& (VY Cmed £ \OLA‘IJOL*)K %550\9\(&- ) )
C
Ihe R Pwm °b wo‘m vapour ia loas bhon  gee
Vopo un prroune them ™Mo watern. & Presevst Am iH'W' la ke, ¢
- £
9% the Pw\'b’,ol waw_ o{) wWakt Vapoun %qu 4 W--’}
C
Nepous meswuz_ Hea  waten s Pz\uem%- o bhe lake, C

gr\, om@ .Uuwo(, k(ooo p’LOBLO-nA 0.7(7 Om@ »S‘e_c)o:on, the me&
Vapoun ’PMMUUUZ- ‘o oumol.(

(

bhe c,owbEa)a'OW\ ' _ : E (
j‘$ -bke. prReMane Nga_U\A bdow the Vop! 'oun MMQ Lhoosm, (“

voposn bubblat il o and oo il b coviad aloss  with ¢
0 LU boad, o Hhe, Wik M. Begiohnd e bh wilh boowb  awd h
% ;V f d [& ch e e % UND ¢

i moa‘dkov\'\a(‘ﬁg_ the Xw\{)cu:u, onrd Lhe cxo{xovyu colhedl the
l/l)l\,—\;‘\'f\z, Ac,'thT\ |

o



O C
& L

C OO0

o OC OO

AT
¢
e

H

(.

(o

A

Q. gm()&JCQ SGY\JBLOYL, /,0 &)
Jovwion  encertbed [a the {lu&ot oA bhe Bunfnce Co

called.  Bunfoce Forsiom | g
@OM\OLM & 'r‘nolQCAAJKL wr\,v'k;\'_\ W m""'\'f}-\, %Q,{a/ 'i -,_ v——a : ; -t Zh::

trweicha. bhe \Ml,uwo{, and i L Buono unded, _— ‘:_—~ -
Aoy o o Hhe o %‘ _ = _lF-h

ol t
eq/u.ak MO 06 ‘ _ A
(ﬁ TN w&co.:le A - Cilwsjg for‘mh L

*@'\d’ CLQ}O&NB vpom Fneb =0

%WZQ e woreiden ootk wacleoale  wWidn b ak the Sunbace, ib v
din  the jliene o abackive ore by B8 own moleads
ond. 'urw_gag ootz el atknackeve  fonce.

Jle  ohesive lbmcu one 67»&60@91 than  bhe  ad husive pree. anol
ni W acked by oo et do urnward. Vool {orce Az wulk as
the sunjace molecles  one alro 8%, 4o corssive {onces L@’H\f_
mglecohas RN Ler O bhe ok and “‘31‘*7 ol bthe mole cuhe .

. e cunfoce o bhe Uguid B weden dmwion s Thic temaion pon
vorrk hma)dm W Called, cg“-’\{w Ternion?

Urit3 g N/ (o T[.

%:_ o) d’ré fmall  needle  com loat
b) Glleckton  of dusk  porlides on the b‘ul,u/{o(, sundoee |
6. Bmall  binda com mb i bke ponds  {on Ob\&nk)ua, ko -
dy Fovmakion of lquid, dnoplets. -
NOTE: U lckymatn = O.0736 Npn ot 20c,

Coser 1+ L‘Lq(uui A %ﬂop\ef@i

Yok d = dhameken Oi, olnoP'l,q)c_-.
o = Xw’t)bm ‘orel on

P = prasune v oxcem o{) w‘?mwf%he( <5owje. mew\z)

| L OUnden '%Mubmm;,

 Prorsune '&97\& = wai)o&e, tension

p X %0\’- = o x Txd.

P=




coharive ﬁe’\c.Q,A XUJ\AW ‘e ion
waken

w  duxe +to
W terrpoakuone. S

.gtmlba,c:z “enpion
Ao eohed ok
P%M {93\ 5050(« Wf\h& o{) the C»LOU»GA,H\,QJ\JB. ﬁm mwa the

W oneose W NN

U@;OL' dnofdr  into  gplanical oo got ks edl

| Mevcuna

concave, olown

(¢} >90
nok we\:l:eﬂl, case

‘co\'\eswe > adhe SWC
¢

—> capillaniby
depvassion

—> capillariby vise 4
? Concave up

> 8<90
> wekted case :
- adhesive > cohasive

. y ’}\ s' , ’
- adhesive >cohesive = coheswve > adhesive

Fhe rise o fpth ofy the liquid
- \m\’awL —L—wbq, pohen T Y\rl-eftl?eci T a L«,q/u,\d,

1\(:059

Lvel Wwu & Mmoo

c&\bm vhe lowol 01) e lAq/waL ™ a,cm%mr\m

d !
ym{)w 'Eczrwstcm {oe = oov-a ofy Uguid, | I: >::;/
N e ‘b“wbe, AL - =

TTd xo cog® = ..ox %r—d,zxr)\:'_ |

I

-

FainY

"

S M M RN T

/ﬂ\



. = 49 cotox Td ” )

wWx TTd>
A l'\, = A9 cosQ oL Hu—cose
o wx d /?goL
. ‘41{ 0>90, CosO = —Ve, W becomer -ve CQC“FL\LW\Z) )
S ) - ’
s 4T, Y
O . «{)@91. the +odoer 06 Moo m aben , 4o owoid the conmectio
e Ao bhe > 6w W preloved. .
4 R pre,
S bt 0= O Ton mencnyyy 0 = 129
N o - b

h = 40

C Pad.
NoTe ;. Coplomiby i due o bodh  whariom & adhefion.

23

)\—:::"9 —3

(J . 5
: P:z. 4_1_9:__ — 4x0:.07 ngpa ‘""“0,‘2? kPa,
£ _ —2

\"};o d = oX10° =10 -, T =0.04 Nfm

' '

\-w .

: N .22,-0:—- — € x0.04 _ 2 N/

QO '

O

{0

‘J_

O , |
Q -

o

U a

{\) ﬁﬁéf L 1) L '




50 hegguhe meaﬁuhem(:mt

g”%e”“g”ﬁ\/ of (f)?\e,ssw\e,

The prarsune %mi%g@ - — -z

M evvaak -6@7\@, arcardreol, (a - &takic {LAMOL . §

por, Wit area.

anea..

Pramsone s COTNPRAME i

preas by wallt o bthe covskaimen)

notone, (Juad w sulgeckal 1o

OOW\,PW\A{.\IQ_ ,

N /N‘-( )

Jhe 'er\:emﬁ:é o, prermune iy | (

&  \ocakel on Mhns cnde, il Thoa U_

% ‘ ¢ .f ¢

Joo nadus (w0 T=0) @ve) Q—ve)“

| | (

Ui 2 g, N (Pa) \ (
mQ.

av |<pa) W)Pq) Gpa, ¢

Gy e o.%\ columm. o& N uiwgt (

&) 1 bon = 10° Pa. - (

ﬂi‘jPeS of /;Dhessur\e,s: C

1. \74‘bmc§5p(\x®“ic Pressune (po«:lrm) Z

ojcmo&é\\uuc, aln upen the Zungwczg VM‘&?

e

Y

e
Patra = 760 v o} Hy | | |
=10:83 ™ o} H20 L J L
>y g

S

Hy



T’ o

4 (st ) i WShich  abmoophenic prowuie taken an

_ : (o
pOS%m - pl—l& X 8?(")'\: —+ Pv @

- Rgxﬁxxa

= [3.6X |ooox9-@\x7eo><163 Pa

101. 306  kPa.

il

= ), 01395 bon.

~ 1.01825 bon Conducked % TORRICELL -

1 bon.

02

(OR)

Pokrn = PHZQ XG X thD

= 1000 X Q.81 XI(0.383.

= 101337 bon (ok ™sL)

2, @ckugﬂe, /pnc;ssum
gt defred. os bhe PR une re.asuned %7 bhe,

Aodkuom, g‘ﬁ the. rreosuned. prar une. Y l,gm Hhown, W%PMC‘
prosana, thon k& G&ULi,QW%Miwzc%mﬁe_PMmuhL@% o

»
rM o |
P ‘3

3. Al oluke g0 premune. —
o the prosune  acnbed,” %Q the  alssdlke e

%ocak Pectr hi ipg( I[Lo(clikmif:rtxh; MsL)
Locotten <msL) | - - - — —f - p -
—— . abs _ Potmn + Pa,

Pabs P = P,




Hydvostakic Laws

JL ok bhok  nake o{) L (A 06 Pran o

b e ué\\ic dow'nww\a(, duneckcon " 8‘%(1}(5:(_, Jsbuuo( "
equrak do bhe  fpedfie cob ol the flud .

BZ, ] '—' \.\J”@,(g% Q

(Undest equxhbm»um .

"PXO.UX —\—QH’%% o\z)dp\«w = 0. {
— wd Ak | -
dz.d:x@’%)' wdRAE V_ |
> %)
S | {
o = fa= Lo ¢
On Lvr‘cgmootion) - T .Lp—_-ce k
P = PaZ ~+ C
At z2=0, p=Pobwm .
P-"‘Pw%m =P8’L' \
@» Py = Pgz | C
@WUJ\LJ L
t%}‘ir somnee "W %wom , *}&Q Zl;?\{)opc‘g,) P—_—.pak ' g“"



c oo

COoCO0

Pas ch\’s Laww

: ; > , s
w
a. |
OSSN A S s o

A
éF:(%)w

Cyrsidon. O w@déa Q%o?ei ﬁlmot Qigm@*ﬂv,

Gynb‘xdsﬂ ey @{SU*\QY\JG 3 7

Pr x ol\njxi

Resowe the ’{)mm C‘"“SE/ ‘ 1\

FgXOioc_X 1

. — djonedkiom,

Sind

P-'x. xo\gm = Pz,xdlexw@@. # Pac,da_: Pzd,z

R X i
%O\DL- = ?zCAZ Shrd CoSO! -%@

Sino = d,| o - adz sind
dz da

@ buoW\M)
_ ' % P = Pz.
Lrwdarnly, @ ecornar,
o B \& - P&j = Pz,

S P = Py = PR

@&x@é(:ﬂ 9‘ — @)



[:DheSSu?w, TNocs unermertt Devices -

|

J/ | Mechamieal e3.
Mowomarns : Gy
- \I'" ; ¥

g**‘?\"” , @L%e}\pﬂ\ﬁa/{,.
{
N @iego ke {
b U~ tude A oM ke (
e) Qma\z luran  TRoo ek {
Gy Vernkicol  columm . ¢
G gnd.m'vwk col urmm . , ) (

- c/vlav\om@b@ﬂs"

{
Eﬁ\xwe ane  the dorices Whioh one wad ‘o oo o

{
bhe, pratune ok ong point B the pipe by balamcny e calur

af the {urd Gy be difhon et Kondl, of the {bud -
X gmelo, nMo\MOW\Q)’v‘U\A | ¢

e
&

S}\_ua one. Hhe o(oNLCQ w3 u'\ ‘,ovvboxr\é o Moo ’f»‘wb

ete e evd B wormedkal o e potnt Whene  bhe prasune g

{
i be e asuned ord the othdt end B gpen o bhe abmophare |

o) (ngomdt@?\. N (
PA::PB: %H+ Pa;kw] ¢

s Pa =Pg}—\ %%z Pmm)-

Fa

'ﬂ,e%omekoﬁ\. b woed, %e’l ™ eounemnernt

oh rnoden ake. ]DWW‘OA ﬁ
:Pbeg)ome)m?’— Ye o wok uvb%wt w@d\ r2gs LD T 0{3 (ﬁm’ prardunzs
Jnce. ame,b VIS To W ~&Q\m a %ﬂiﬂ- ZuJ\:eoucQ thd» Hw@ COE'(V\O?)PM .




O weoOo OO

“ © C

o
(-

A dokun Une X=X,

b) U-tube \/\%morm@bzh

LTXTT7Z
K—>
x &

=t v momom ctruc
PB + Prg"\w = Pza 2 adkm, - (G\Wa\%‘j e o e
) k P Gau-ge hos . é
Pn + Pla hy = «09_(9 2 + Pakrmo . Dressure oo o3 003 prass
P (0 highast chenat
P;\ = Pa_a"\p_“' 018\'1\ + Fabrn. Cab00 kﬁ ) )
Pn = Pq_g\\z - P1 8\'\1 5 80»86 /meowm,
P = Figh -
. y ego\ugcoi
g’k P‘\)P@ Comaing 0'\:\3 (PO) \&ecxassxﬁ%;s%}éﬁ‘{ifa
P ¢ B8 o
Pn = P X X ')\0‘ coPF Lt N, a o
" ) é sﬂ?ﬁi&‘i‘;\&fg‘gwﬂ
Jone
ho = P m ofy el W

Po x%

g% the FWW\L O{) ol 8\)\)@»\
PA:‘R\?\&.O x8xf\\.H20

n '%Q?\’YY\-A 0£ wI ok CQ].\.A.‘\"Y\’Y\’

B = hghe—fgh_p 8 o

o x 8 | P X 5 Puo Pieo

F‘um = S, ha —Sih, |

hg+ Sithi = Lhe +0O-

th_D =

"\4\ —\—S\R\ = S2ha

.ao\biz—- Sah, — 5\ﬂ ™ 0{) H.0

{A Yo | NZOA U YTE

DB h & ha. Hwo \)M)




= Porn+ @3 (hu-z;h)

o (Plghl_ Pighi) + (Pae .y "

%_J@:L v oluwmnes Q“L‘/‘*"Av

Axnh = axhe
NAh = oho
A

g‘nce a << A5 then A\'\ com be *\8&0%@[, )

Py = Pzg\’lz__ Pnaxn \ (aod%e)

B g'male Colurmm  FInctimed, VW lomomeken

v venticak

p ____@;35 | 'kaa\\{:

hy =1lsine.

Az ‘@ inveares,

gem“:ﬁ v"\‘% OLQ-U\LQA eh, '

= QQMQX'N'P@ = _!

SinD.

e ?QMLJRW’\Ja

o 1l = '

& °
3 y -'— = 2.

° 2

60 2G =115

qo 1

e

-

I e T s T S T N

i
L T e



P3b. (¥

NQ.2 S, = 0Og

tﬂ P.= szo Xg x‘\HZD

Hao

O _
'S = 1000X% 9.8\ x 80 Pa
£y

O Pod; il Pk ho

O =1000 X 9.8 X .21 X hy.
O
O PHzO :’Po'\\
O % ‘—\0 = 100 m
O
3

(R3. P= tooo + O~OO@(kj >
O dP _ P
O dz O |
O folP :JPg Az, P= Pgnh —> (mcomPressible Llui
, (P coms)

—_ 3
3 p. = % (looo—{—o.ooe,& )
O W0 kP = g 000 y 4 01008 55/2>
o " _ 5 ©
U y = QIOS o
O
O
Q@lq q)?\gjy_)m ok the (JoJUtDm = 0.QxloXx2 + 10x4 Yo =10
o = 58 kN/m Yoil = 10%0:9
O p=H
P AWg,
NDAY ‘ :
Cﬁ"sv DifFevential Monometer ;
O ' o w a dovice wed ‘o M™eabune bhe O(A‘%?J\G’Y\C&O%
O _ - L _
5 Presmunes blw M’Z two Pewf(l Hx@ ag e v the g“&?(z_ pipe
S S AGTe d»{)ﬁm@.—\t ri?g U eg
O Pn - Py -——CZ_
9




A dokum line  x—oc
Pn = PQ_

Pan + Pba(hl+06) = B +’Dl8"‘l ’f‘Pn-aOC

TPA —PB = ’Dl 81\2_’“ Psa\'w + Pzaoc"‘})lam

46 the poivlr A &B Le in bhe foame f\‘omg)mvbl - |
UM) k*\ol’\’\ l'\I =k2)

Pn — Pg :@Z’a)aou q

> ]"\A —}’\B = ()02— 701)836 ' ‘ .t

P
18_ {
= ]02. S R {
- y;
| ‘
Pu,0
~

h#\—'hB = (SZ—S" ot (
= ’/_)5\ |
ha —he = —%ﬁ"- “)oc ¢

L
' - ¢

%\Ac(,\'\ax\ae_ 06 o vernchleY\e)\:eZ)

VTN

LT “y (

h=—h = hA‘—lhB 'S monornebrc-Fluid. - (
—

,,"“‘G%;‘L.f—— oc) = 12.60c %\k, = 12.6% l ‘ (

. 1 , 2:.60c =M ‘

‘ - NSwup _ A ‘ L

¢




o o0 C

c C oo 00

C <

[
\

o
N

Inverted U—*:ube; Diffevortiol TJamprmeter UO W
At the dakuon linz, | .
X —
| » . :

h

R+ 0.ex10° xa.€ix 03l = R+ 0'€x103)<%@ixo‘|3+ 136 x,o3xq,@,)<o‘o®

Pa—Pa = q.26 KkPa

A Yhe dodkum hm)

Pv) —JoDOXALX0.09 = PN Y. (OODXO\'@KQ-IE""" O-OB) —_ O-83XlDOO)(q.gl'.
o 03

Po~Pu = 1127169 Po "

hw - hn = Pw —Py = — 1384 cm :
O'@Xlgxq'ﬁl |

-0
P> = 13.6x10 Xa:8] X0 +PG¢A

3.4 R
P =Pl =P = 13. bX10” X G- €1 XD |

Pp" = P_ +0O: %5><\03>( q.¢1 X0'b.

puo

= 1g.344 KPa.

hy = [8.344 X I _ p.om &

= 2.2
685 X X8|




—> Q—ladﬂos%a—l:ic gOhces o gu‘bmenaeo( égwrl{)aces.

’ C[h" pg\":l oL
Pressure. S
Prisew s ,Hz N
' , {’ P
2
2
{
, {
Total {Pvesswre (TP) ¢ ¢
AULOWermenon a zm{)ouze, eikhon e‘ftovp]vovw'\&. o cowd
A CUbt (M/:d,) < y
W COW\PX Qubmeﬁac_d, v the static {) bh Pr\a/aduu\-b {)M&. )
ki oma ol Lo ke Phl(,q, AANOAS the sm{)w 32\1 7:;6\,\/\*’&’)*\;% o_égpc ’
-bui. norb UnL’
AaAd UNe- N VWQ)@—OM w CAA}&QCL go
e e b K_
o \p«/\h 0;’) ‘\FO‘(UZ, (N). ¢
{
Cen{:‘(e of Prescuve (CP) C

# o Ye Pewrt at Sridh  Hoval pras we wxu

¢
<

Q[)C! X Ve
: a o{) sunjoce . ¢
Lo~ A > )
w3 wke of Ugudd, ¢

= —> dagamea of GG from {m-xmém C

| | C

TP = Pl\mw\e, X .ouuaa,, C

: ’ _ C

TP = wAxX & CP=x ¢

C

a




TN, N o~ ™~ oy 7
o CC o o0

C\\ (o
i H
s

o

o ©

-

L/ L.

L

w o

L " W

by Voitueal Son %) Lo

(PT\QJ\AUU\L *e’h&— ohx o olementol X b -
o o = |
= Vgoc. o¢ . N
T o e prosne foress ™y

ep: j P@'me A
= ,Da,J(bc{o:)oc_ {(bdrx)o(, = fivsk Aavec momqy}'\?‘}

'r\; = PB ASC = wWAX

"
“ oo ol the momonR
e eoreent  cansed %
Mowars conned by proreens fore actiog

ahoo uk Nk,\gg, KuJ\JDQ,cz, = g@’kw X OC‘

OB indini duxold {@nm 9 Qq/uual' 4o
Hhe nesuiAomt tenrttz, \/cwignom ce,_ﬂ'\eove
o olevmentol anea

(P x ) *2c

= Pa,.')(,.
-

;&h»:= Py (bdsx)>C
gmm OB KN j 8 ( ) )06 = Sec,ofn_clv onea,

='P3j(bo\x)oz (o =

bdoc. 2C.

mdhe

= % 1o
(POU\QAA@[ 64.50\.15 g kgomm i Li-
\, %{Io = Pa, (lc,, + Ax> —>0

7o

Ion © 8O,

| Py A% xh =P1
Pg/\fx,xk ——%(I—Gﬁ” P\O:»)‘ 9 Qix glo
T = ICx : P\OG = h:;-l_!?_
T . A

Ax Noe




AT
T = C.p tes below GC.6

h-x = la

I@ - XX -+ 1(,1 K IG\—?l‘Ol O%H\Q?UJ‘L{)Q/C& cu()owtw
ancly Pmiﬁé» Hmot;j\\ C: &

{

X

Ve dm@ the e BT Sl Syrmetrical U“S‘f“”"“mi‘ué_
(
{
*xNVolwme w{,_ prowen. = - (%,‘“ + %ka)xbﬂ. . (
:-‘l"%(h\iﬁ‘rzjvxbxl. g )
(

= =h + b
5 | z = &= hi +ha ) (

= \q\ -{— l’\z——-"’\ Z.

: {
£ Nolume  ob e PO - (Pghit+faha) x b xl. (
| (
= Py e xN-
896 )
i = whx = TP ¢
] -(-\{OLLLmQ’ 910 PWW\Q, ?MAYY\ = TP {\
NOTE ¢ : (
@ Volwme  of prars une Pmm Teproseniti the Jcolml pve,sgw,a C

@ EJLL cerbaoid ob the woluwme 0{) 5\\1’/ Pwm wilk be %M 4ot

the CevﬁNC»Oxa Bresgure’

st

TP X

1
€
>
R

cPp = E-}-IG'

-~



C oQCC

CCcCCCCeCo

« C

«

c) ghcj\kned ?U‘J\tq,ce,

Prarb ane %@7\& owbwg o
Aan ool onek = % QDd%)

' 9_—:.OC =D:Z)_,:
Sin < C

ﬂr

Y Y Gt |
'if%@wL“me \\»

@me) Jﬂgo\x) a.

— Pa,siﬂ@x Axc
: Ax ¢ = Papx
——Pésm9 X Ziab i,

yuuh’\ Ob ‘H"Z’
= P&Sma j G’d"c) o
= Pa's'\ne Toe
= %Siﬁ@ <IG.+ AGQ-) C= ie

Morvaent cans \/‘3 _ UQA%XOLT__e‘

rv—"
Garom (1) & @) o, ~ 1 A




cp = Igsive | {
A

¢
o £
) ges"t %or\kéOYT’Cal‘ ?unbouw) 0 =0, Q
h =% .
. {

o Don voticak sunfpce, 0= 98,
{

. =
{
£
Q.8 Tp= WAX - ¢
= 000XA4-€) X T yw4xt1 = BQQ;ZE_"N ¢
N (
' : ¢
Q,09. TP = whoe ' | | )
= (DDO X IOX A X -5 = 135 KN. 5
=TP <I<51 43T .
AJC ’ N
Sh P C.Gn fhom . Hrea.  |Ig ponatlel ¢
“p= __Q\e;_ +to bare . |
d‘.ﬁ . = l35(3><_?? 12 +I-5){'
| | 3 qxl-s /¢
d/s bxd bd™/12

_ 13sxe =270 knk
_——

K!. lt ==
Q.
N~
N
Qo
N
2H
9:9
NN NN TS

s b
' T W > bh 36
16 \’ |
e o (patb )b | L(aph| Stachds g C
A— b \ath )3 36 (atb)
I el o™ | o 7 ~




o’

WVOW YWY U W

0w Vv

«“ ©

-

R
N

0.

Wl W W WY W W W W

2 = 1.2 snbD

TP = WAX

= 850X 18I X0TSX2.4 % 1.2 SinbLo

— 15.598 kN

o= T Igsin® | N

D ZSme + 0 Tox 2.4 3/ x Sinbd .
©.75x2: 4 X1- ZSmBD

1.385 m

l

W) Comied Somfpee

AV
h ¢ Nt ha.
N/ -
’ . ® '
gﬁ 74 7 /T
M /
dA = Rdsl x1 - e fgha
Prarsurs {)enuz. cw{?t'ng, o °U'\ = P%lr\x dA - |
= fhxRd
h 5 X Rax ,]‘
SIind :—}F}{—' :
_h =Rsind___ I P

2, TP acﬁmé_ o dA = Pg,(Rano{) R det %~f§sﬁﬁ-oedq~
Q—l—omacmhd, covmpow\"f 0{) 'IP -—%Rs;n°kdpl Xcosq

me ol} q\OT"%OYYEOJ‘ Oo'vw{)eneﬁb f P&R S'z‘nOK CoSo(d;oL
‘ X=D.

= %szs‘nol cogog Ael
BCANSE '

2.

-

2,



= Pg@"‘)—&&- = WAX

1 _ ¢

U \ \ R : i

' ¢

,%h%om corponent of TP ackiy on the  cwwed funfece |
woilh be O&,\AWL 4o the tobal ])Moxm ao&\a o Yhe ?MJ obel. ¢

{

oo, 640 owowed dunfpce  ento ke verdical  plowe.

Vortead —ornpement of TP otfeng on dA = Pa’& sinct de .
@) rgnsmeax.

Z,w“ Q{) n arsticok (owmp ot \t@ orvbine.  fun {)w

"J Pﬁ’R Sind, A . | (
T2 | T
= P@R fSlhOL det . .' ’

»

Sin ©

L d |
j CTR x1) R
.'l "III {

It

A

i .
/ / : = ) X 'vo'\uwme, 06 \,&q/wxi. xsuppoh?bei \2 N
T : cuow ed Xmﬁw {

= wek O{D lA%uV\O(- Q&fzpe’vhd % vauéu, S’w
‘Moqb Qk@g, gm}\m .
q j
R = W O’B %MOL 8%{)%@('
A \ | \6/ ¢, CoOW @L gw%a,cé o - T
) - Wiy | PR = (
1 Nek Mopigertel feve = Fi—Ry (
= ?'<.DX P___ :'XDQ_ (
2 C

;2_ = YX _Pz____x‘l X D :\“8) ((

F,—Fo = 380 ¢
L )

C

C

AN A~ o~
‘



CCOoOOO

-
o~

C C C

A }

0
BUCypney
Y
fBuoéoW\(a gonce, - %‘12 A _.Pa ha A pg':l‘p? R /, P
:%A U’\')_—\‘h) : h)' ' ?"T"’

P AH = Py

9 6 bodg .} L W

:’Da Vetad, disploced. L "

C — et of) sk y T )zt .,
QA& {) displaced T, L0 U - - L L

PrhaA i’;

m"\Q’Y\QAJ“Q:);\/ oL ola‘eob‘ 3wbm0789,o(, Pax\ﬁa/\% On OOW\/Pl?/k‘@%’ it wil
_i)e_ 3._,.‘0.0%29[, 4o bthe Mek rsdbont veoricald Q,PW\OL %971& el

VS leom as tfgcwé ocﬂta ‘ée’\uz: A gg;\% ob ’Euoéongz
The  pornt ok Ohich bthe 6@?\@ oh buo oy adtt & hvowm o
@m’om o} BMKM\% (8). The Cordra oA wa OJY% bhe. conbuo. -

o% W \)o\um@ o} %mo{, MP\QL@L (\yoluomz Oé bo% LMWQGL)

“\

| f’fﬁVohmxe O& L’M’a 'W'_“MQM‘“’L = Ax’k

SN

,BLLOéQ’Y\ta %MC‘L = P\g V\ -+ Pzg\/z ,

\74\7 p=) bon, T=20+4273 =293 K.

b= PRT | . Al
s p — P — Jo© - ‘,1%‘ }mg e s '. ’; : :
_ RT  02€71%243 ._»——:_—% 4 " /,, ' —,  , .P‘l/

] A ]




Fg = uo@aqﬁ:
57 ince
ob.b?\o\u.ok wll be wruﬁbu)ce(i

‘:’jé\ {’toa/bmz, boou,u, : ‘
]' Fe = we/a\’\'t' Ol) LLO\}MQ\, OUAPL%LQOC

>PMeta centre. (M)
db i dekined as  bhe point

o{) LMWOL okmpw,—l- w% o{) b OLMPL}CQQL

oJD oL b \Hva ?maA/L,, W m%ﬂm)‘;m )Mgf\"_{r OA

adoouk w’\w;\\ e boAa ol Jcm,a, fﬁl
+o saol\oke - _
A Tt .6
X Metacerbnic queja%‘b (6m) ‘ )]
& o the dwstanc 4r\orm .
kot he: +p cevithe ol aj\owﬁ“a. ffmxma\ e
@ J}.naé%\,col ,TOG“E\'\DA. B
GM = 1., _ g6 N ___]’___ |
_ 4\3 |
IW% MOV“Q’TTE o, inenti.a. Qbouf V=Y axis . g
\M u@» ol W o oo rarmensed. . : J
oy e b AR T I
o A
N
N \
N
N
T,

Moot due to dig = dFg x 20 9%

= 708 O, do x Lx2x

:J]Da,-eoc.o\x_ Lx 25

o~ e~

s P S aa ~ ~ -~ ~

o



ey’

£

{
Ses”’

M N N N Y b N N

Toy —

Mo et coutsed L’a"

;>

G

= Pg,j?_ocl equ.
= %9J205 (L)
:%813&

o0 m?m'{?

o noXa. @ -top uq/wid, lonved.
é\«omae, 06 centne ‘% Lo g = Fe x BB,

= g x BOX6

— F
Byn = 1§ XI&
e O
KW
= Bo —Be = Iy& — BG
.V_

» Y

+top sunbace,
Lde > onea o{) gks

\f'g"olf\ =1

Fe= Py
-V——)v&.\mrw& 0%
i.m‘\"f\(’]\/SQQL bot

%@u@ ‘o (ﬂ\am‘jg o{) ceTtne. O& %uoamﬁca, fs wilhk nduce a MOy
Il reorment VA 0000»0\78 eq,uak "~ m%ﬁm):udu. %o the m™Momert

C,MQOL

% the  Jorces clFe .

04 %UWCOLL boog_ og Cls  anea, A, Mg%“b H,dgm'c\—d [P

Lmr«\o.f\-b'zOL “bo o d&{)—H"I’\' W\o,l,‘,wol, 0& o(m\/b»)PamoLheaL

W +T

T

a
.

Adhen Fap=w, Yre O\HQL% w '()’\Q—Qﬁd ﬁ(OOdOW\a

= T8

:FB-——- W' -

(Ph—- Ps H)gPs

W>Fg, 0‘\6@5{7 will  gink .

4o Jc}\ﬂ, boHcom with a wa\g Sf@mbtom N HM, gw-?ﬂ

A

T
Hl

Fe>W, bhe Do will move upwoand, dinedtor

4o bthe peirk whone Fp=w




I *ttocubmwé bodies, T =0

= Ph— Fn =0 {
BRI h = &H | v h— depth o) bOde Lr'nmm;

Fant

o,

&\ 1’1 — R.D 06 3edioh X '\‘:O‘\TZLL '\w_zj')\_b_

RD of) —*QU.M,OL {
¢
P-46 (
o h" 6)%5) ¥ 2 = 1 ™ - ' ' &
v { {
Noluwme o} cuboe Zubmﬂ\@d umdan  wokeon = | xX(@x2) = 403 €
(
o h= o Lo = 2w , :
l.025
{
h_ _— o5 | -
H L A O
< Ynadkoon °h volurne wndon W\e)\o%. = 0.25
' €

‘4*@@3";6% S=36 , Spr=126 ) Sep =1 | ¢

ok YV o be the,  voluwme ol e golid, A Le the cfs  arnan oﬁ ¢

(.

Setiol, Ui, eborface )

~ H =10 ow D
FB =(FB)H9_0 +QFG’)H3,' '

(Fe)y = cocightt o womkon displacsd | ¢

= ng VH“-D, A (

= 1ooox&x Axh = 103\"‘} A C

>

(F-B>|_\a ,_-uo@a\'v"c OB ‘-\6 M?\QLQA, 136003)( {\x\v\g_ = |363 ].\1



At eqbm s

{ . W= FB :

-~ Ry o.\xo.\x¢.18 = 10gh + 3g (H=h).

0 7.6 = 10 hy + 136 (01— l’n)

;P; h\ = 4.76 cm

rrr

0 W, FgT, T1

C;* . w = F T = . ; - —~ — -. — -
| e+l = T=w-"rg. S

\N:ma = 12X =120 N

. -
O _ wb o {ed dimplaced, . -
0 |

= 0.§% 1000 X 10X Vboda

o V=M
- = 0.€%1000 X0 X 2 ¥ P-
O 2.4 x 1000

O = 40 WN-

”3 T = 120 — {40 = 8ON

O

L6 PCH@- = 0715 )8/"\3 N

@)

O Hek- N be the volurne o} the baldoon ..

O (F)gn = weight o bolloon with CHy+ weight” o} mam.
0 o

’ \ =, N + 7

O Pma Vb teng, X8X b 5o N . B

O 1025 x 9.8 \Ig = 075 xq.91 % Vb + 50 N. :

.

9 N = J50_ = isod

O

(U

O

Jokad bwoéom%( {)ehcz = 1000 8}“ -4-" 36, gh2 , 8y @



@ fgcpm‘»men"bcxt Method. .

' Newknal  Egudibiuen
(B coincder with 6)

¢
Yok W be the w@a"\rvb ob 6“050«(*‘ ¢
ol Wy be  bhe M;(j%%og Frnalk o%']wk. | _I {
| {
W X GGy = wji XX . ¢
WX G xbom® = WiROC | (
{
w60 = wixe

W o0 S (
(
= Goﬂd,l'f{ﬁons O-p g@whbmuw\ ) G ::66,(
: €351 ¢
) 0dRes G, h
o) Sulormerged F (
(

S ST 7777 7
(
: ) €
(1) —> Stokle fqux\‘bbmum )
@ —> Monskoble Equilils rnen. )
@ —> Newknol Gyuilibrinom. (
e Liokste & uilibinm, ¢
M (B w» abeve G). €
C
- C
- Uenstalsle -'gq’u,‘«l(b?‘iwcvn C
| ( B W bebw G) C
GG (\
:B C
C
¢

o

PEN

.



VR

Frolsle QWLLbWW\
(ﬁ‘O w abeve G)

Meristalsle gq/uiulamm
(h{) w below G)

\/V&@M/L Q’qw\bbmm =2 M coincides with G

fjmq@ POJ’L.LDOL o£ G&tL\A/abCO‘Y\, T = 277 T ; Gos moytl’oieh’o'?uo

VJX& %

. q,okv.w W? w' lood ed, vm‘bcml% o o shack, ce ﬁhk‘b@ wpuoand

Y Shom cas &g ) omwmg bdowo G e O, go w tthe
gohen Ade , She W inowsed , buk ¥ conmgt be  nowon e wqmg
oactons . (T

COM\AQ)\AZ Hhe “mt‘yﬂ’_ {) na ( \fG—i"))




Y Time Peﬂ'toot of Oscllation fon « A,Q(oo:Hn(ﬂ, bod(’”)

Restro nig wuple = Fox GA /“\"u
= WX GA
= WX GM x5O 1
= W x5 XO. ;
= WXGN)X(‘_B)
. FB
—ve %Can on dicadses , nesto m’wna, Oaupbu do,()\q_.o\/.\%

2
= mx K Xx .

2 2
at>

@mh—of\,i%' couplo, = Erckeorvnakl wwph_,
= M 2 de
X GYD XD I x K x &6
5 d—l%
ie —Q.@'x%xe
at* '\,;2

‘ B
" 03 wm\f% GQM“&'&?’DM .

(,‘\) —__—% 0O = C‘ “+0 - ), Q‘ =

L B (=
@ =2 0 = Cp S GW)@ x;ri

bka WELL

G™

k%

AN e

fant

7N

o~

~

o

Joln. ek Le o} -{ge’w

O(+LB

Folueom, © = {C\ cos |FOxP 1 C,sin (69g 4| =0
| A E kza_

i

Falla!

~

N

S,

7

.
/



C 0O

C C 0O 00

C <

i

et

7~
\

k—> nadiws of &y\mb&m
G —> rmeracentoue Wb




(¢

Aug,

gD KINGTRIICES

gn the Kinermotier 0-6 {lu},ct k\oua, e ﬁL\MOL é\\mqmgﬁgj
Lke \,QJ\DQEJQMAWD% oke are  tudhedl woibhoudk *frc&kdwg CYTtoi

torsidenodEon o) he o s M‘mz/ the_ rotrom .

Tl two wekhods La Nk the {lid flowo problens  combe |

anoluged, ane :
(H %O\ajxmmétcw\ 7‘9@—&'\\0&.
\%’\, thia ’V\'\O/bhoa(o 0

GOY\A'\,AS&\QGL %6?1 Ca‘m\‘a’”’a/ out  bhe 3{7&0(,3,,

Gb Eulevon M™Mabhod

{

¢

¢

ghbk,\/; muﬁxod o Pm\'s’t L oniddieo] g, %ﬁ

'IOU*uz, Pwﬂmg Hmoua\n 5»1& pout. O«% he St om M ohbod
foVowed Al the fuid flow pnoblams.

- gypes OF glow

(9(—)992-) (x’BJ 2-)
fs) P -+ y OV 0 — Mmﬁeﬂ\ﬂb
3% ey, oE Conmy

5 Q/Lmlbmm 2 Nom wrwb@’\m ‘{(Loub

’%\; =b _— Qkfwl)@’\m Cﬂow
N +0 _ Non bwdkg\m Ilxws .
GRS

3. Lerainon & Jonbudent {lowa.

I

L anminon , Jonbuhent -




A A A AR A ™ N W W

N ¢

72@8 ’Y\OLOL)/O Y'\‘U,\"Y\b@l) Re _ gr\@-\ﬁg\, %971(,@) Ff

Viscous {)@on) Fy.

Fi = mxa

=Tl Prdume veloo;
...b.

+irme

Il

PxQ xVe[oa:\@ = Pa

Fv = CZ-A
o\a' L
. 2, - : )
Re = PAV — _P\/L — P\OUbQ, = V0L Y:-‘—-DL
A4, VA Y Y —p*-
L .
“ ¥

Jor o plake 1 (flurd v akways o §o2)
Re < sx100 — %ah\b—\ah
Bx10° ¢ Re <10 —> gncms'drim
Re > 18 _— b wlert
I bthe pipe:

P

Re < 2000 —> Laminan
2000 < Re € 4000 ——> ﬂnm\s'ﬁfm
Re >4000 —> Jonbwkent:

3. eovanm‘nkte 3 &W\b’le Flow
| o = 0O —> 4hoo~m?mzmllrb&
dP +0 | —> eoyv\.PmM’Lue."
4. 1D, 20 & 3D  Houd.

w=+f(x), Vv=0,w=p —> 1D

W = —C(D(_.,y)b Vi —_-_-P(ocfg) , W=0 . —> 2D

w=-F(x4,2) s V= FEY52) , o w= oy, D> 3p

1S e



5- (Rojcaﬁowncut & gm\cﬂ?cc’dovwal Do us, “(:

@ 6 6 | — 5 Rotational ;

Sl d Pcu\ﬁc/bb notoke obout Bhan mom  cevitne, ¢

W\ __> ﬂmb"h‘fkﬁona/z,

— ‘Ef}j Pes o{_ Lines | )
(1) PDath ZLine, —> pockh. tnaced. ouk %j o {Lu.fw(, p .(m_u_ o ¢
C

~ C
Gy Fenearn \M’ﬁu—ﬁ gr_yw R gn wud bvne dnawon v the {40@0 Fredok
2 ué\\ ‘Y ot H‘\/(J/ <_Y)‘b‘ dnaon okt o !

. pm‘n’b’ hg,Pmovté dneckt orv o{) velog
- veckon at bhook  indbart of b,
C

o

7 [ Y . WY

N

NOTE: \ . (
® No low —~baka/s P\m amwr\\bk; aeocmblines )

®@ JNo two 3-)”\”\“\”\“ e m ° , C

/\o ..{J"’J' ‘

ﬁ.:dxt+o\33+dz|€ ¢

—> h A A C

NV = uVv + VvV + wk ¢

9 — 42| 5 Chuation of Foremm line

| C

WOhane WV, W O ve,\ocfg componerts Q/LOB’ 26,y 82 dineckiong
e | w bhe nosddomt  velo cﬁa' C

| ¢
¢



o Q

© 0O 0

L CCC 00O

—\|
e’

o ¢

Gy Stneakline | b &Y

4% » bhe loos o1 bhe Paﬂx troced out ba the.
~Lbuv'w(, Po]\holbb w(\\lg\\, q'\wva Pw»o&d, H\?\m@q\ ’H\c 8&@%
I he Pa}d\, +noced oOukb b(j the &\}Lh—mca ganes N~ -

Eq:
P
NOTE

@ g&’\ 8%@6 -{LDUO) -H-\,e_ POJH\‘LL‘Y\Q) S%RQQ.W\ULY\@,
el gbreok line arne  ldemtical.

Chirmen ey

=->f\falocﬂ8 & Hecelenation -
—? :_&‘1 _‘_’\_z) +T?ok wWwhene WV, w ane  the \Jej.oof%

Velo il -
Ve,dt@’\ COYY\/PO\"\U\"’('A Mo*a ¢, fj Kz ol/_‘m.ec,cJ

v Resudbont V@IOUK\'Z} "“Zﬂ"‘;'tudz?m vl = ‘\rJg—@-\lz-—‘r w

W = 'Q(OC)H) Z)—‘:) ! N = 'p (OC. ), 2, ‘b) s W= ‘P(x79> Z’.& <

o' _dineddovn , QL = du

04’600/{%&)0‘70“ Q'\D%

at
ox &l: 83 a—t,— ot
3w, ot
ot ot
Sl 0 = wduw 4 VIR L wilu +
dx 3&) Koz d >t

| g— local on
Grorid wx\ﬂ >y = u_a_a’v__ + \(%V + wig/__ temporal accelen
o Y z !

e 3y 52 ST
~ \\; }K._ convective accelenatio
_ N ¢
- Accodorakion veckon | Al ay J Cah

\)Qaaml:wie. OE m(,&baw’c M@(W\D\A’VOV\) lal = \raoc}.p af-f-qz?-

Total
o Accoenakion = convecbive + local.




Covrwe chive accl,

0:\\0«\36_ Og V(’/LOo&a

W bhe acwelernafion produced becorge of .

e e ¥ 3 &

wntr ’)\omae of fpoace. ( %— ow av. Jv

ioc.ok accly ‘b  the accelonation p/’\oo{mei bécouw;e c()»\omdﬁ Qé

\)GLOCA.B otk a\owge, 06 Kre ( & aw)

Sype of— 9101)0
g&eaota & ULWLI)@\W\—

2&@% 2 noﬂuuvt}fylm
fLLmL—eaoa & wrihorm.

tummé% 3, mon -umty™

—> Q'wc‘}\wla@ (®)

Q

'+..~..~

'\Int% 4 W{/S

| o
o 80 n‘\:inwljej fa\(wa:lio’ﬂ n 1-DT - /V%L

s e

Y moab =
+ime
11

Comnve ckive Local.
A)( X
—— %

X —
\/"
[

= volume of Jluid {Lo@maﬁ
Fime.. |

Q — /—\ )\\'\, _ A)( '\ICI.OCL% .
~+

@l) consenw okiom 06 ™ANS. |

b

(J\/Lo%:qiktow ke ))’_\ _ (mm -flo@) ‘hai:a.) oo ™

e -
—H\m&)
2-2

Py x Q4

| SB‘@M\?@ X Vo\-\*\”f\c) - dem'»\zj X volume
- Hme {1 , +time. 2-2

= FPax Q2.

P Ay N, = PoAs Py, ‘ SPEN Lv\ujrnpr.\swslblﬁ Plesiols

:P! = £

®

, 7 7™, ™, S e

/w\

e

NN S e

T R R T T R R T T SR

A=A



o e O 0 0

C oo

Q

(: 3

N
reg

C O C

C CC OO0

o C C

X% C)owk:'\nu’\{-w/ fclua%ion"um &Tdresiom Co— ondimate, Sﬂsbew?/ﬂ/@

» 1 N A A
oP 4 aﬂ Y VAR —5 | I/
ot 3¢ 3\3 dz | AY
—> 1
7" - — —
Mo {(‘low noAR ewh‘emma, cuh)»ng . 7‘;&[ Az
o —dinedion, = P(dgdz)u. .

. >
Mo {Cooo necke (Qaw‘ﬂﬁg alowg/ /

- . L L

c - doeckron = (d d,Z)u. -(-C d Ol. &« ch e 06 M okb
’ 7 (Pu 3d2) Hfow :}3:76 {)M chemOa

= o} ‘dac’

Mans {)/Low nate foned, — /.D(JL djdz _ @“O&‘de—F;S_b_(Puo(adzdx)“

e — — — —

= —a.-g;— (Pudydz) doc, —> @

Mors g(obo nate Itoned becase O-{ {low ’E’Ctkmfg/ Plnu a/(o«g,

) dine dTOYL —3 —_@_ P duoc dz:) , N @
: 2 (ran )
Mons  flow mode.  3tonedk becasse ol Jloeo Wﬂg; Pla,c_e. CL/LDY\%
| 2 dnedwon = ~§T§_(Pz&o¢dy) dz. —> 0
= -/
S]O‘EOLL RN thou() nare  &tond éi—chu %ic_i}) dx + a—%‘@”"i"iizﬁ

+ 2 (Px docd, )

elerment FQ)L untt Hryne — 9m

@\,\amae " YAONO 0{) __aT

=5 (P doc. dy.dz),
s L @

"[H(Pu) v LPv)+ t(PW)]d%’o\d.dz = 9P dxdy.dx



oF 4 —F—é—(Pu) +_§_(PV)+a(pW) - 5

ot Xk Xy ==

Jon skeady {lowo, |
2°f =0, i

ot é

doe ) ol a\\j ( V) + dZ ( ) o ‘

S';e?\ 3{7@&0{6 ) ‘L\’\oorr\? T\.QML\')LSL %Low,

Do aa 2z
du 4 Y L oW =0 é
2oC 3‘3 dZ
{
{
P-6l R {

2, vV o= 2t <\ ~9°_>2 : ?\\
2L {

? Yocak accelonakion, = dv__ u/J ; (

; | | (

. o
3. Co e ckbive ou,c,uhmofb@n = do = udu —i—%.{_ w ( (
o¢. dine cAToy

== | — Os \2
2X3< ,,6)x2x3x2<|—0,5 =
' 1e6 2x§
5 . .

~ m™ VA



-

© C 0O

& 00O

C O C 0

C

= 9
@Loo&'ﬁ A
0 &t FEN A
- 1 dQq
A 4%
=1 yonr= o mld
o‘ p—————
]
f ¢ ;,\
ok Vg be bhe ol velod O
o "?ow\aa“ el ou—‘lzzj j, Zon Vidy
‘\(r: be nadinl on ’Y\on\mq,(,\)e(od\a v ;
!eLVn.
VS = ‘C(g) n)‘{:‘) z/s
\n = (S n, %) o V= Ve

f]czméeﬂhw{, , Og = O\'VS

accelonafrom dE
= JVe Js 4+ Ve In + OVs 3k
ds gt dn ot ot ot A
Og = Vs « Vs 4+ W AVg 4+ OVe gm z"ceaDLCAJ 6‘00
as dIn ot AVe -5
ot

\/\(onmol o madioh eccdanakion dn = dVn
| Tk

= OVn s AV 8r\ av
—— 2 4 n +9¥n
5 It on -da'F

t\n = Vool VndWn_ o 3V | Jen steody {tou

ds P Tov AVn -5
ot
Ier L\:am%j {lowo,
s = Vs Vs 4 VadVs & an= Ve dVn 4 Vsnd¥n
" a5 oh o8 an. :



g'mcﬂ, thoe w Mo How  oonom gbrecomling , Yhen Y =0

Oc = Ve OVs & &n = \/g,a\’m
s . As {

ds = rde —>Q)
o do =3V  =de (4 fmald amdes) —> @ a

Vv
{
gnom @ & @ > ¢
..__—-_O\S - d\ln' — a__’——\,n (o" v :VS) i
s V. Ve
{
VS — A Vn {
Y ds. (
° QY\. = \Is ’ 5Vn (
{ As ¢
! - V_g. VS

v {
! {

; 2 '

; Y Y \
\\ ¢
\ . (
M ts:
NOTE ¢ : ¢
® Eja«\éewb'\a/( acclenabion W becawse o& C')'\o«-nae, h(\}-v\. i
OJO the ‘EWY\&&Y\’W)-L velo OL)G& : | (j ¢
® NMonmal o radial accelonakzon i becase. O() o €
| ¢ chonge i o
danvedkcom o{) bhe ‘b‘m\a@m‘ﬁﬂjv \’JDa}a
<
Vs l o '
7 — 3 V=Am ; Vs=V;3m[g (
(
An = \ g 2

As = Vs 8\15 — I3xd. = 1 mlsa'» ¢
s 3 €
o = Nairar = (37 = 2 w2 <

e



N
o/

\/u._‘.
ez

N
Yoz’

o O

55

O

)

N
C,y

i
-

C o0

¢ CC oo

-

as
J\L?wb 0S =Yde,
P
oo Q¢ = ¥g. Vs Ns 3 .
Iy v “5‘(3 Sinp)
- 33(!\&45 y 8 cog 45
3
=3 =1.5 m/ ,
2

> Velodly  Poteriital Jumction (§)

‘QQ_ r v = =99

=S W= % = —0
pe=-F(xy,2,8) = Sl ey w ag‘
g@’\ 8\7@0\0[6 VLY\WMMQ KLO\&%
Ow v oW _ =0 ( Conbinu wooki-on.
" + d +. e o m{a, eg )

B:)g ’55

3 (2% ) . B (-3 3 (_agg _
doc 330) + Y B‘d>+«a’z‘ bZ) °

_azis_ + 3¢ + 52@ — o |7 Laplace Equation
D 332 © 02% ' |

‘qjo 9‘) enduta %@7\, the su,ow, then Xo.tistle,b. %QPL_,CQ SL Sor.

. . N
/N - A

v

© Lineon g’\ov“.b/\aﬁfwh / Livnzan o@t’/lp’\mwtxoh,
A y N V :

S5
)

HAngudan  Beformation Pare Rotokion




‘o Aol = Qv .doc , d& ' J A {
D¢ 3 //\\\ l
dy_ S
doc oo & , //LH..&O(
s/ B S 3 Y
V49V, /
g@n gmdk %@lM; +3_;'C,A dx \\Z /\/// V+a.i"
N : A, ¢
tom dol = da. Ry S
E{S’L = OV )
o i
gbn\i\&f\%) (
dp _ —du . ¢
v ?8_ (~ve sygn ﬂ@PhQAeh‘{z bhe olerment P8 i
ottt n dockuiue  dinedon) |
v o (
P dt 38
Po‘k‘OJ@‘Oh oo wck Z —asncrn, {

wz = —‘2—00?4\ + W) |

=_1 (3v __2du v
2 9 a& , ‘ {

()
. 3 a& Do (
?( ddc 3 + 2 (
< a 3&83(— X
= o : = Wz = Wy = Wz =0 {
® d) twe \/e(ooi?%/ polre:hlx‘o\/b -kv» it |, bhe ¢
. ) n H\,e_ (%) ‘% 'L 2y A=
o Flows U brotatzoy
L j k (
. “ 5(‘ oz — (
w Vow [ (
Wz = 1| /3v du (
2(% dy (
Wy -__,"_;: dw 3w _ Cau ~§LV) ¢
¢ DZ 2 2z ¥ -
Whe = 1 /dw BV) - :
35 9z \ (



.-

[
e

et N

W;vwwvwwuvwvuvuiwwwwww_ﬁz\.f

> g—{—h_eam gb\.h ctiom (w)
'\{f == 4:(0(; 9)‘%)

V-—B’W : L*:*.._W_
Doc Yy

4
@ Srneom ﬁw«x.cﬁ'on, e st On%‘ 2-D How .
ge’\. 8[7:2,&1% \'“CD\"’\?T\QJA\,MQ, {LQ@)

24V —p
X3 3y

V¥ 9 (¥
2y + Bﬁ(Bx

....'ap_(\lf —+ BZW =0 = f”’ -Xodi&%t% cbr\‘ﬁ"r\,u.H;a equa

’ax,.aa 33.896
L (3 _du) _ i/as Sy
wz_7<ax 3\‘; _Z(T(L a(aw))
=_u,<al'ﬂvd +aﬁvl
=\ 2 ¥

H 'U[ aa}a' &‘t,,@ éﬁc\?la,ce_ equakion, then g‘fy _l___rp__ .
o Wz = O. % ‘{((OLO /u5 U\ho'&nl‘:xohal, (‘Y\O‘b’ 7\0'(70-7(7\-—01'\0,1)

oy 1 Conbonua v«@ - Loplace %um’oro‘n, Rotational ] Fronortodkic
gULT\ C&OY\. . f 5 o :
%L’L e
— ’ B e | —
o —
v\P' _ _L/ ~ordn A -ﬁ o
X L

Q = A xv iy




G {lowo _quma, place ou{,onaf Y-dinedton,

e wW=0 e e

dv = Vdx —>@

g-n.om (‘D 8‘@)
. s sl HQ = av

= - ¥
NOTE: g
®

. e pah wnvE wrddh .

i .

dogee = Py rlege @

e difghonence of Fregriudes o, the oo sbrsav fne



- b
s

7o,
a?

Pl P
.‘\g.-v“ ('uw)

-

™
L
gt

09-

10,

i =332 3 ~
re x(lelo ) % 7.5X10 = ‘_Z_ X (O-Sx\os)z)( Vb’bocL (F\N‘ =

+ 20xi0” 4
e —

\,Hood = OMS

W:Oé—ﬂz'

V =AWV

a = \}O\oé- —}—atﬁ

%:u-gk_é_-}-\/@_&_ 4.@;38/ 3/

doc 83 /’52
= wdv 4 VIV
° doc ’&5,
_ -3y e d
W = —_— =
Zw 5
Dot
= 4o, |
%:23,24-21'0
= 4
5.
et e gt )
&= dcl +agj = Axi + 4y j
= >
N R
afx = 25t ;a@z -2 ??@') — 9
2 oE T
2
QY '33”- 83- B
2. 2
3¢ 3 — 4440 ¢
Yo M dy* %9?‘ +a¢ =0

P\?.\Jz)



2.

r; A N {\
N = (,LL+\/\)' = 3 4+ 45
Do M

2. 2.
¥ = £y .
e—y ‘—a —
3 o = “w ——3d +2(‘j
D oc V
2 _ —v. ¢
Yy
=> 3¢ - -2y
e
b = —yx +-JE*(\J) 0P _ —poc - £ly)
> ;
A e, ¢=0 >Hr o Y
—V = —20ct+ £ly).
$= —29=
V=2 +"F'(9
N ¢ ) = (f) = —2yx+ C. -
—_—P = —22¢ + 'pl(y) JZHT QO)D ))'(b: O>»
o _Cl (H) =0 A —ij): C o= O +C
- . Y ¢ = —Zoc» '

P

o~

™

N

fan

-

[ T G T e S S AN

.



Lines of Constarnt \/e\ocil;7 Po{;eyeogql Loncbon : 3% o)

¢ =c

¢ e -“’B&\j , ohd

Q0 = — Wdoc— \/obd_

Y =

doc V.,

 Blope ofy constaritr velowty  potertial ne s =L
: | £

Linee Of Constarit Strearm Jumotion:
Y = c.
dV =0
Fuk YV = F(=y)
Y = %qi—- dec + %%_ o{,a
O = NVdx — uda.
> N v
doc W |
e, slope ol ~'(__.onb3cajr\‘b stneanm. {M\Umm lore b %

Produce of doper = "Ex ¥
g P=C

L

S] l\L \A)’\JL 06 C»O’\’\'sba.h'b v ‘Q/lO (ﬁﬂd
: Pokehﬁak I ((p) omd Um__o, o,&
co natavits  Stneam {undtton ane

On)dwoggml 4o each UH\.;\

Dow nel -



Civculation & VOYtiQ‘\{;y:

Cineukation i dofined os Hhe {low of
the fnid, ouim«a o cloted, wwowe,
Modheraakically, & 'w dofired as bhe
lne. Tnbegral of the tomgertiol componart
of e ve\oa‘ea vedbon Faken @ound a

Aored. wowe.
GULCMLCUEL'OY\) T = f\/coso(, ds
¢
%
T\BBCD = wdx + Q*\- %o\oc,) d‘a' - )
u+ O _ §
Q 83 d)é) doc VOLB’ j:
—  udoc —+ \Jda/ + %—:\:c_— g obc,@ﬁ(—'l/\obc. "aé_‘ﬁ_ dx,o\éj-——ovd&‘ €
&
T;\BC._D = ’%\ch - SJ) dmud’a/ :
T 2 '
— — _’_bl—‘ =L r
% f\/orfhabd wis —~ '63) doe- oy _ v sa Z
choc X 9
il & )
| = 2 Wz ¢
- (\(or\ﬁxi% W kurice the Agtoton ¢
: C
: ¢
Vortex Flow - C

Eﬂu,{;(ow OAW{WW\,M&LO’H—QW@LF@%
& known av  Yorter Tlow., 7 ,{.
6’*() tonque b ragun ed, to nobate the. {W&W%— a €

caled.  FGoncad, Vontec Qow, J4 no donque w Mequined, bhen W w(
koo~ ox Free vorkex Flowo. ‘ (‘
«

{
~



5

, (po%oobmw@ oAb 06 ,UMAOL ~ a venti cal cajlixhob)._ ( gi}lw& \Jo}b(:eac%
.
Y e e e vode flow, Horgue —o
{\ | : gONLUUL = ke o c\cmae, oB owawtoﬁ MMormentuam,
£y = a ‘
O = (m Xxvxr)
N B levy) 5.
O ; ‘ .ot
3 ‘ v = C :__> \/.Afg
o
& ) |
(18, Fp = woight o{) ﬂWOL dusplowced] . ‘
PR % i J—
O w = Pr xa x Vg, 7\[——_‘
o P 0:Q Vv
™M = I Xgx0:'qQ \Ay
O gf J \
O | Qmw +ml) = 1000 X a.821x O.9 x My
o § xS
O | = 1000 X9 AX3.67
O @erem) “R
O = v = 1'835%@
o | | -
O oM Fp=Fe)w+ @)L S
o |
y Qmw‘}‘ YY\L)g =@F%3 x\/)w +.(P(;X3X\/))“
o /_/@‘674_ ”‘L)g/ ~ 1000X 4:€1X0.9 Yuw + 1000 Xa,¢) x vy
. _
O 366070 P
O X gq/%cﬁcio’n o{i motion Loy VOJI:beog Flows R _
; . | :
O (Undan  equilibriven, @%a%dv) A
O paln — <p+g_f_dv)o\A. + CF =0 |
v . GF = 3P dr da v 2
@ - T — O o T
O CF =y P An.dr xV <1<:\9 =
Bux T Ty 5@ _ dr




MONDAY
P = PN
DY Y

Ej)'v\/o equfOioﬂ MPmern“t& the ?r\mu\ne_ anwm ohtt. Aadius |

Alpe P - — |
>z s .

@ p=+lvz)

~ NL

dp = %P dr + 2P dz.
aY dZ

OLP N dr — %dz

_—

Y

A gqukod,"l()’ﬂ of motiomn  Hfor goncei Vo rtese Glow
e None V= Yw |

° — 2 2
2 ap = PXVXU) Ol‘(-—%dz
Y

2

Jor =fpudvar = [y

Po—H = (PU%_Y;>T — P%@z‘z‘:\)

= _E‘;__Q—— (’Yz_—sz) . % (Za?“Z\ )

i
t

€

= PamP = £ (Vi) —%(Zé-a)J vy

® g‘b we oo iden +wo POJ\JCLM wl’\k(}\ ore.  on ‘H’LQ. "_

BMBW). .

6 = £ (- - f ).




Vs
e

Faaad
o’

Rl
ek

i3
gt

{

@ QO 9

@

=y
'

Ve
L

Qe

C Qo000 QCC0

C CC

<<

C

4

G

p ot 1
Yy
N2 -

3

2 uOorweh

\%u-hdh v he

» on the andw, - 3%@

Zp — 4y = Y% W = Z3—-%

woith 3%&.&.0.7\‘@ oé LGV SVYU S, %7\9,0« &mbmw o&

%an,efk '\)OW <k‘\OL,Q 'LA PMOJL)OB«C

W



'gth Aug,

P’DONDI\‘/

DYNAMICS OF FLUD FLow

u./%iﬁ‘ {}e’\u, ac)k‘ima wupon the {M rrose o bhe o clinach _

A 8'we~n l,a; :

whoe T —> mows of the {)UAOL. ‘
O ——> accelenakton . o doedkon .

G ner fora & compriacs Sk llowig s

Pe = (Fp)a + Fo)e + B + Gl (Fe)o
Whene ng —> .&muz_ dare, Jcoae\cw/ﬂa.

o _%%m@ due o prest e

e —> {m@, due 4o Hunbulence.

= _%@»\w dure.  bo mgo&i,\*ﬂ.

P> Apne due o mwming
B e ot gpay s e 1
amiidonakiom T bhe JOLM,\OL rrotion \a ma\y,c/bmﬁ oML obher
oy Ther the rosubbing equakion of motton e called

“ Eulevs Eq/maﬁf\on of- WMotiom 7

@ Duuid g0t (Fv=0)
anvanwilﬂm (Fe=0).

mokakzonal (Fy=0) = speady & lamivar.

= tdeat flud

@ Ylud
@ Guod o

@ Cormdan o ca\)w\olmic.ak A bid element v PJ&E_dS;

rn OECON

SNt erce ackina or. {wo\“ Y ard
; — v dg (Pe=max) poln




(—

e’ !

A4

W N N N

s

h124

Pdl—\ — @+%};__ds)dp\—— WCose = ™ Xag ’5§

—ap X — .
FY ds . dn Pd a ~d8.8 cos9 = POLA'O(S. Qg .

Qs =dy
—_— J vV = £ Sy b
X (o
dv dv_.ds _ &
= =t - Y_.dt&
N E ol vl
s — V. dv 4 dv
as a-b ! . QD
e . o2 oN
é{ {low % ﬂ‘v‘@ﬁ% T L e T i ;-ggs@s _
ot ~ ofﬂ?\ete 1 ‘@ﬂz coﬂ'\?xe(/)
9}0
1 8% surd? pay 147
° — V. B 58, 9 as. 2 ho0
As v 7 b%‘: 5700
S. NG

-0 d —
| gg_ S. dp PaA. dsﬁcose = pdA ds . Va\;

*ap — chwe p\/av

__.ap
- 205, = pv v
g,
8P+ Pvay+ '0(30(.2 =O‘.
EULER'S EQUATION| 30 + vov ) S
OF ™OTION P Tgd= © / ds ieio(z -

coso = L Z
ds

X I./BHG,AQOLR’S__ E%ugﬁ_cm_ of ﬁghmom.“_h‘ L

@o;moubbm ogvi ol moktor 3 obtouinmed, ba/ mﬁgm
Shkw eqm.  of, ™ oo R

[+ fvav fgdz =0




I e Ot‘rva +wo Po'xﬁ‘b’o Q 50,

N

2
RN VWoo4oz = LS

Pg 29 Pg 25

-~ péin

Assump\:’\ons: P —> pressune head . (
('\) (-‘g\,\/\/\.da '\.)b bCkLaL pg« )
do Glond v uwnottomal: : i
L : v? nekic v velocity head
) ('_"n'x)SJLWC& A mc,ownwt&e,. 23 — k ¢ (v velbaty (
oTlom T ssesdy L et (o) viaion hoad
' (
E.0n Fom  ve Yhe Ben ol eq{uoﬁt‘oﬂ’\ ’\Q'F"‘QAQX‘% Qmaa’ (
al
o (
pon ek w@%ﬂﬁ; 06 the \{LAMOL
' {
PE = "™Mg*% KE = leVL {
. . Z_ A
PE /i b = ™32 KE funit b = 1Y «
rofr &
=;—_[,; = _\f__ {
' {
N ————d )
, S
Cach tonm oty
p+ PV 4 Paz =oc | - PR
5 J | energy per unit volume
Vﬁ_.v77"., G e e —e 7 —_—— - N e e gy —_ OF, ,,;‘%._tmdl,‘ R J—
Jhae ™M v » Kvmown s D)""‘“m‘C Press ure ¢
- 4
®© I o resh Jow’ | (
L+L+Z'=%+—f—\’§2 + 2o+ h (
5 3y 2
¢
go\r\e;r\e, }"L = '\'\Lcd LcW) |
¢
C



100 mmMm
d i
Pl \/|2 +ZI — PZ —_{_ \(22 + ZZ.
/S I
10+1 = P 2
s
ANy = An Vs
Vz = A\\/| — dlZX Vi — OI\QX \h
Ao Olaz OvOS1

P2 _ 11— 1oXt =—5 ™
9

z =22 (pipe © ’\.\oméon%ak) :
b
0

PP'Q -+ V‘Q - ,EE_, + Vs

3 g B 2

P\'—- Pz ! 22

pE 4 127+ B = 5407+ 0-203 40+ hi ( ZI=ZZ+2)

——

Sow w» rom o Jeckcom ok higho gy o Yhat ok

[DUQ@L Q,m@xga e ) Q{?‘OW\ Sy

‘o

——————
omm e —

S

2

3L G4
T
Z /| z,
= 4V,
2““/5\"—
fmls,
L+ W _c ' v, py
4 e
g _ S
e I
—‘—"/ 7
c |



%@pp\\caﬁmé DUC ﬁevmoun'ﬁs EOLU,OCHO’YL:

Venturimetbker

di @ wwed Fo messune e vobume Jlow nate

0_6 ‘gwot _@,ou_ywwg n a ]o\,)?e,
@

Thvoat

P, ¢ P

9\-‘\’ e gg*(\a‘lz, @ :Onveygiha < dl\)e\’giﬂ 2}_—04?\;\;;"&‘

&\r\o o \)aﬂcjj - i g | qo cavitatror
\\
ond, e ooouk }C SRl SRV S
S o owoid . N 4 9 B %
How  Fepanetion . (pipe & hongor
P=Pa = va—V?
| 2 2
H — VZ%V\ ; 1N - O{ibte’\@ﬂ"@.. ‘o{) Pmmw\e, heod. .
VERE v ng —>®
a,yVy = Qa2 Va2 ;
Qy @
o @ & O, : ' |
2 2,2 W
N, — Q2 Yz = 2 ‘
i el 8
\15 Q%—' QZZ Q_%l'\-
af {
{
o= gl al
. af.__ O\—IZZ'




“ o e

L LUl

-

-

L
S

5
Q_Hx = Q XAy \‘ 231’L (}W
I a|2__ QZZ

it =<——'—“’*—1‘>ac, . ushen momornainic A lwid A haonien tham Uqui
SL . .'5 " %DM‘-“ZS
= Q“ §[‘l_>x vohan  momornek e {Md U %"\"\UUL thom. Lwtwaf

SL %uf\h&
Qa. < Qb
Cookheciert of Hirdrerge, Ca = Ru
0 %
Qa = Co+ Qvh

= Qo = COL,OL\,OQ-J%K
{ar—az

Qa=Axh

| —bl'me Qa.
Cd = 0.9% } Hirne —> birne token A%—hcmk anea
S ‘o e h’ h_} raabe N "L‘Q"f’lk

2 Oyificermeter
- — Anea. at Vewa Corvitvacta

@ ¢
\Q/O (QC)
. ,_

\
/

oy‘\FiC.e_ \9\17[&2@

Oo —2 Oﬂ«t\op_ ared..

Ot ek 4w o remsune the volume i nake.

liCOL = O-62.

QQ = Cd,ai'ao.d%gk
N A’




20°" Aug,
VWEDNESDAY

3. Pitot Tube |
{}g W a denrice wpedl 4o mMeckwune. the veloutx

¢

J
O%) »Hvowo..
o o AT
2 .lt
_\_/j__,_l__ | = P2 +\/2 +;Z] A,h _
75 L i,‘,'i\____ﬁ_"
J ey = |
.—-‘:_)L . N —E—Z— . :._‘: .:.\:i_ = = j..‘I'JjL__ :__
% p S
6 2 - %mcﬂlon povt (V2 (
" i o O vearnunes the sjotgnajwo,
prassune o{.mgv%, ‘
v, = {agn |
¢
a. Pitot  Static Tube. 5
P\ + V\ = P?- -+ VZ L 2.: |
P(‘} > S T —l-Zz i
, %) Yol
\12 11 @ me_o LU J"UL
N PPy _ -x(ssm ._1> ‘ augbmehcg, of 84::1
2& P -
8 & Z%OJ'nOJbEDW\ pf\ﬂ
\I\z — 2.3 oC <§?m-—~— 1) . (
L
. (
° __ S (
T |
O/ch = Cy W ¢
(\[')(L = Cy \]2 ocf2m -—\" ‘\
J SL ) ¢

whone  (; —> coefpicient o{) Phot  tube

(Vo <)



Q

O

C C

O

CCCOCOLOov

Cv=1 Pm -
PPl _ (2 e o
g}
Vain = {2goc (g
.

o kglved

HO =

j2

= \lzgx 12 X6° (‘

P+ Punxgxsy + Poater Xﬂx%-

1.2 /1000

-1) — 13,99 mls

——r
o

P2+ Fain (CC‘FH)%-

P, —D, = (PHzC)—— m>3°°

}22;&__ = QPHQ\O ‘pooox)goc,
Pain 8 -
Podn % 9.
P?," Pl = ﬁ}ig__o__ o ,\) x
Pain = 9. Pain
2 \ .
— @ T O
| | N
- A1l e \\
)] |
Ut
R ‘ 2 o ’
P "r‘\éi"{_z‘:%—-—\—vz v T 7 7 e >
a0 g 9 =

574[250 V"—z"‘v‘l = (=D
E

P fg (zi-a) = Pt Rg(za—(E+a),
' -+ Pms%,-
PP = P:g sz—‘PLSOC,"‘* Pragoc ~ ’DCS “

%*Z(>" Po_ tz2) o (P ), 2
g P Pr |

5>
No — N

=

Sy
¥ \™

Tt



“hown ® @, «==x.

. Mavometon  neading@  ane indapemdart  of  inchinakion o

pipe. &y dapends 'OM@ on  fuse o{) ramo metnie  Fuk (=99
h =ha =hs

Pan = 1-2 kg/nd-
§
0 O (mot ai
_PE‘,’—--FVZ‘?— o+ 7 :%i+\£—+ ( Jiven) g
8 8 S L

E,wﬁ,\l%f = pwa\“w

2.

-3
Vo' = E_f_g_g_-_bg__z 2 X1D00 X25x)10 xq.&1

Piin 12 ——

8. Larnimar ( Visco us) Flow : | : | ‘ K

Re = fvp ¢ 2008 [~ . (
(o w
2 | Eo pipe flow) | {
hen T Re b when o flad has Wgh viacodly
Vi, Re ¢ = and {(low'ma ot lowo velocitieg, hen
| -{Louo becomas  lonmimon. (

(
¢
Po

P < Py
o o fJuMlg developed larminan {low, P,
| w= £&)

OP = corwbant L ] (
doc | )

w=-F(y). (




N
Cw‘

}

Ve
Y/

™~

e
A

¢ C

Lo
\

CCCOCO0O0COC

Txeme gy
i P ] I ()

I
/N

kl 6 — H%dx)"'z\j

Assumm F‘mm .

L gwua oLQAJe,LOP

gOTL(,Qb QC}UVY\?S oane. ;

2.
- p-TY

Z Q“L %Bo‘cdxj e

3+ . 2mv. dee

sz); = Y, A, = 0.

2
P Q)-{_a_a%dm)v%" Ux2r x dse = O

4;7@

Q)

2TY
 —

27TR

NN

6(4000-

2., ?WJB ovr\OL LL’Y\/L&@?\_’YYL (Q,’:Q)_

o _ _
T = T2RCnX
dx o —®
9)'\,60\5\ gbnors  voued LLreo ‘with Lo | Shear Stress
b oTL
o \%f% =0, T1=0. Distvibution
Y':P\, (= 7"“0\)( = “Cuo (u)&kk QL\,Q,OJ'L 247719)»6)‘
v = R—¥
dd = —d¥
CZ = J.Ldu, @
Ola_
= — dw
dv .
Inom O ¢ @.) _ *_
—yqdw = 9P . ¥
ar fojo e 2.



éfrec%mﬁma on both gides,

= o (a2
B ¢ AR
o '-
\74{7 Y_R) LA':D’
0 = 1 P (F)+ec.
= E@
- =L 2P ¢
ot QP (R-v*
Ty w

y‘\nc,cf‘/ \JGLO u?%

» '\/elocﬂﬁ st budotom A Pw\abouc,
® = % _

Q:

Jaa
o

o =<2TYY. dv) x w
=  2TF dr (_m -gDEC—(R Y))
R
— 27U
e = - [P (frva
0
= =T 23 (g vt )\
244 doc e 4 5
| _ - T /2P 4
= + R
Q gk\aocx) J

2
::'--"R

ap
gu \ox /.

2

TR

Nelocity distvibution
is  parabolic

f\\

A\

N

[
N . ) a T’
W vooves witth  zquong o{) Aadird

w, QV@ . veloc/H;y



M oy (o oz i ()

G

ki
? = |Ymox = 2.
3 w
I :
N Mavoc . \Jelbdegj Rk 0ccund  ak the ocoTtre W called, a4
3 ©) @
) ‘ Comtre Line Velodity’ (Umar) —bl—y
3 3 N i [ !
N e N _—‘:__1___ 9P \ 5~ - P S
D “ 8%(@0@) R l -
b > 2 | <
5 Jap = [8u% o h
P ! g
:) .
2 Po—P = T ML (oo ~o0r)
3 7
Y — —_
v/ P‘ — P = g.LLLA, | — 32 o |
2
3 Head low, hy = —P
) — Hotgen Poiseuille’ Bquetior
J hy =82 U, L —> |
g D=
B - _ e - .
Q.o\ ] = C] Umax = 115 mle ; A=40 mn~
3
3 QA = Axwn
) :lr_okzx(.s____f”w-imgfs:
) 4 2 joooo
J
J :
02, d=15em =0.15m 5 Pi—P2 = 1wo kPa. - L =10rm.
J .
b Tw = —"_aPSC_ . —Yg = 500:;:03 X 0.2 = 375 Pa




K
)

o4, T =

T

= 2><\03>( 3:05" =25 Pa

4_ _

.

o5 Q = 800 mrv’?/g ~ 800 X10 mss.r {
L=2m, D= 0.5x10" me, ﬁ:gz;___—_?_xltf Pec. ¢
2
T = Q — 800 X105 U .
TR T x &{05xi0°)2 o7 s -
N i
B4 \ ¢ /. {
. _ 2 ‘ ‘ {
— -3 ) ’
= (~o.s5xw > X107 .

W, ( ) /4 ( 2 X19 ) = LAGXIG® NS/mE ¢

, R
8x4.07 - {
e T S I
Ob. D:OZ.M,Q=O'] M (
2 {
Urax = - _-_-3*; 0n* X (
4\ Urmox - R®

2
oo " ap 5 o.;z W R—y2 (
4ag 92 (
(
_ —' 3P /2 2

- L ae (R (
= <© F_ o0.05%) = 0:75 m]s c
(

Ve



-~
Nip

e

~
rd

o Q

=
o’

s,
faal
Sorens?

o C’”\ e
St o’

™
s/

O

© QO C
< :

d = 0:025 m
Joc

w = 2.34 m/s

Yy = 0 01 P-&'LS(’, = 0.01 X\O_1 PaS.
Ad =0.0lm, = (Droml = 0,01 m™.
“hy = 32ywl
p@ D2
h R : -
L/]OOO. M‘A’__
P(ﬂ D*
. hL = 82x0.001X0:0]

1000 X A.§\ X 00\~

p4:
(h‘"% - D2 — __Q_LT(—’-
= a7y
O\L)z Dy* o
Q’\L)z = b O’\L)‘

B AP — oi2kgf/ o — 2BXAE

772 %}J/ml@

o

= 032 m
dz:dzl' 3 QQ: ‘3 La’—'l’l_i
hL - 32*{)(& XL
A
o
hL, = IZ@‘*‘LQL :%1’1[_0{1
Pg xTqu' d%




2. "‘L:Zn\,)L:‘lOMJ Re = 100, Q?—:qu
(< 2000)
Q = Ax W (d w corstort, Q1 ar W T)

\’IL:M p)%
2 .
9
h, « Q.

x’“...I — \’\LQ_
Qi oF3

2 = o

R 2 &

3. o= 002m Re = 1600 , hL =02 >Q:C?")Y=‘?
‘ (\awv\oum)
h = 3Ryl Re = PV d
L = o= A =
M.
Re = \[OL
b - 2uw Y
L P@D’-.

I

0.2 = 32x(Cxd |
Re 9 0\2,

. 2
0.2 = 32X w’

= &-\O\W\S "GL\ mls

¢l

Q = .T_;EDZxE = '—l;-x 0.0 X1y = /—!'Lix\o_‘q cumecs.

~5 |
¥ = ®d LARO-02 |, 75xi0 mls =1.15 %0 stokes
Re, 1600 | e e  sbokes

1 stoke = \O_l‘ W’%}S '

o~

P

Rt



-

G

. C C

cCCcCcC

C C

2> Ylow between Jwo Pandllel (Plcd;es,

Q) Both  Plakes  ane fwced,

\)),40)

VAV A S AR,
Comsidan urit  widdh of  plackes, @d)dx"
G NN\
Henees owfi*(\g t S dx (P*_E‘d%)da
1. pxay xi | R R
3
¢35 e
3. Txdoc x\

3y g) .
oo ey ard Wi

?xf}\(jx‘ — <P+83P ol;)c) Ayxy — “(xda x 1+ Q‘F

97T = 3P _
a(j _ 0o,
Ton o lominan, T =1
9 [y du 3
= 0P
B{j d&j) Ox.
Mo =dP
(A’(\jZ dac.
= Fw = _| 9P
g’ﬁ‘b’%ﬂahna an b(’)d” sidas,
duw = 1 9P y + Gy
BCLj u dnc
| 9P v+
= 2 4y, ,aOCa Qj 3 =

ota)o{oc -



!

= () tumw)

\}OO’\/.\.% w‘\‘-’d\l zall&m O% ‘zj) —H\,M%m \16100‘357 mbiﬂ{j{

?W\ @ L (‘
¢

pvS Pma/bohc K
-+

Q = JOLQ { :
o]

21{’ & R
¢
= = op 3
Q 12 24, 8%)47 L
(5& % = &
— oP
%V@oge uelodgj  _ leL(aOC L . ‘<6p e
t xq 124, \ 99¢ ¢ :
(
w ‘2%< > ' ¢
At 3_,_—\;—/2 , one . u@bd’@ Oecund, u= _—2% aoc)@"d UQ)
(
umoq — ——_’;__ BP \'ba \7417 ™ oo . \:@fLO-o&a,
8 M \ 2%/ du  _g )




O 1

9.~

—

5> Avg,
[ rsDAY
O

OO 0O0

CoO0CC OO0

> Kinef_t'\c EnergtY» - Corvectiom  Factor (x)

u:——l‘aP>JC \&3@

(2% 06

dp = — 12 YR, Joc

_tz =
2. 2 B
o{ _— . |2%u ' ‘

Pi—Pv = —42.:,2@ (oc%~DC'|)

E”‘Pz = Ruw k
%2

Hood lo , by = PP = 12y Wb
Pg - Pg %2

T 2

P" @80 kg/?; ¥ =T 4 X0 m/_s.
o= P = 6.512 XI5 | Pus.
4

g7 =4 _ 6 512 X110 | X 1000
o\y v
=0.65 Pa

lavninan Flow

X = KE 0‘6 JDL“W’L PO‘“)WJLQA ba'oeo( oM
acﬁwk U@LOCAtj |
baidl biclos ()oweot on -
KE o flusd. pon
- owenoge Vel;ou\3

¢ >1 \
__L— ™ 2 . 2
2 (”—F—)V =—‘?_« m v

KE}S L’OA@L om ackual 'V@loa% =

turbuwlertt Flow -

(,

| o

_ Q@{@

f (GReh



KE/g o% “BLAMOL Pmﬁd@% Loseol on f}NOJ‘LOﬁq. ve,LOc,LE, )

2

= - PQ. & .
_ 2 _ ¢
= 5 PATO %IDTTP\Q—CB
N = TP 7 (
/_Q_______’ = (*{;eﬂ Loarronoo {)\ow) )
_ it
- P - ws W ' )
{
- Momentum Covvection Factor (0( ) (

(‘F — PO MeYThuem /S QJD ‘BWDL ‘)M)O«r)\M bOLAQJV o G,c;\:ua/{. UQ;LO(

g

mOme:rT‘Gum{ O{) JBLMM:L onkicloa bowned. o™ awenage velo u‘g

‘\
= _%__. = 1.33 | X =2 {
' q; = 1.33 ¢

> FV\CJC\U“QL Head Loss v o Pipe,

\l\ VZ] (\l\—-\’?_) @ . @
— PQ. %—F | ‘ \
P 7Z /Z/ /%_ }Zy he P. ] o

F 1

X < ,
& L —>

he = P— Pa
£ P PP — @ o @
7 ‘ . 3 A A8 Mta
Lot F e Hw, 'thic)o'cono\k %m&) QV Va an A o
P Ac ‘. A — F =0 ) | Ac—> C/S anea..
: P\ - Pe_ = _F (;
Ac

s I QAOPMWG*\—Qo WLULQM Snouole olmm\z@L he r\oJLa)bcomLP,
F=L£avy ; n =175 4o 2
A = webed aneo = TTDL

T S N o W A S aa

q@mobcm'\ai, regitban@  pan unik  wetbeol  area PR Lonit velock
: ' - ¢

| 2 F = .p’ (T‘_DL) v& C

£ (P L)V 5 P-> poumet -

0



G

i
s’

S

A S T

O A A T

e

P—Po = B _ £ (L) 2 Y a3

Be
T/ O
— STV

D.
Grom @ & @,
he = Pi=Pe — 4Ly
Y S L
et £ £ cweffecient of friction.
p 2 -

h(; — 4FLVE
23D

44 =f 5 Inidkton {)owh‘on.

he = £ Lv > DARCY'S WEISHBACH
¢ _‘gé?)” EQUATION.

Hod loms o pipe flowshe = 820Vl )y oy gy

"Pgbz
he =k
FLV® 30 4 VL
29D Pg D>
£ = 64
P VD
vy
s 4 = 64
Re.
Coolpicientt of fpickion, £ = £ = _If_
h e,
Re.
o @oeflpcientt of dniction = 16 | .
(e




2%
T = "%, R =—(P=-P) g
o% - 2 Sp-0c, 2.

= (P — Pa R
L/ 2

(Woll - sheost  8brnems , 7, — (Pv—P?_)D’

4 L @
h@ = P\"PZ
Pﬂ,
Pn“Pa = ps\'\p =P8 .{2']_\/2
2gD.
= pPLLV? —s ®
2D
vgmm ® & @,
Tw =(P€LV?). D
" 2D 4L
= £~ P
g

& lw !«C\/
(Um_bs Oﬂ !Yw I_Q/’m- (<g m2~ =

= S%

k@/m

— M

PREEBESSEC N

S

. Tw \/* (,g}\gom \)e\od}‘ﬂj)

P
X - |F v
N 11

PN o

-~

s

T4

£

VY



[}
Nipgeot?

PN
i

TN
STy

)

P
g

/"a"‘
et

cCoCcCcoec

-

cC

»

]

C C

.

U< @y

=1 .
5.p= 08 ; M =1 Pdl.SQ =10 pqS)‘ D =0.05w; -V =2m/s

Re ,E_V_Q_ 0.Q X 1000 X2.X0:05
LL |D"1

Jrickion  packeor = 64 = 6h. ok

= 0.0§

ek
—_———

e e



2% Aug,
THURSDA\/
9, TURBULENT Pqu

(o h

A
W —> Owe)xoﬁe, \J@LOCJL%,
e b.&(}t‘ OJb.CO'Y\, (&) onextc o x— , {
velo CA;E N / u‘)l U H
w = w+uw [ - .:
u- Ay
'\:hme.—z

V’___),ELMUUULOL}U-CO'Y\ coW\POY\@-r\: o{)’\}@bcﬁ@ i a—meﬁom' {

—\;— n ’EUO'\MQW{T ouw) = Aw ) o {
TJoval sheon &brem £ %"{3“+YL “3. {

whne M —> eckd@ v{,bw’o'\’%} vt s VY O{kf)ktc,u)\?b 1O measone

/Pnouno\%\e, gmes\:eo{, ‘F( = P\L’\[’. —_ @-C’Z_\j'no[dﬂ.

L

= P TERVE

{
AN

1 — pJLo\mckHbQ/ WOWB Wg‘“\ Ww the distamce m™eosurned m

e mevvmok diseckion.  blwo the  Fuo Wﬁwt L’if ch}»Hw
one  wp ol '%)L”“’h Pw\’hw com (jm"‘? inbo  bho amathen €
\EM L%j‘m ord. thene W Mo o\\cm\da 06 mOmﬁ%m Q*Z {
,LL,MDL thc/(ga akon?( %Aoua done ckrom .

1 = kg 3 k—> vom Koywoan ConstarTs (— 0.4).

’, T = T.= PAN = Ple'<%%3‘)24

T = PxA(O‘L\g)Q'Q%_)L J

[ Vaaat P Pan) ~~ ~~ o~ o~

o




)

)

” P
p } Lw) C::)

: 44
o= @qwzcm 2 ut &
P dy
= o4y, d
\VP o 'oté,
— 0. duw
Yy 0413 d&.
= A = Nx éi_
o4 Y

- (\/e,loc'&% MMLWOT\ o he case 06 4+ oA Ghertt {bw A

, bgaY e Lo .
—J

- %admoiémamlc 6«.«\00%—% & @Ovuék 'XU\ gcgces

Tow evel & nobar\\ s@bau with
P)xc’\:m/uaimr\b (on Mau@wﬁu) ;

)¢

ceccecececod

¢ ©

r—

Ko

-3

xa,w‘(\cp\ 2 Ubbaoﬁ\' c()m‘:)
the  urbelumes

L ot —bauu:\f\

S I e &L}&Cj\

. JI\AMA (\\_/v/\/\M
Kk —> cwa .M'C%ﬂ'\t ol PT\O‘\SAMLO’Y\A. v

4’ —> larmimon 3\&/131,0162}\ hickners.

\
K
v

£> Kk —> smooth,
unL occun obove. ks Xub\%m o Funbuden o
the W\zjulw\i‘tic%- o, a WUMW v 0 6Tk

4’ < k —> nough sunfae A

T

,_k,_. <0:.25 3 _,k_f} Zrnooth '] . ' ' JLI_(
& ‘ _
K % 6 5 —> (RO\B,\'\.

4

0.25 < m‘g, 26, — Fnonsttion



—> Reymoldls Roughmess mumbaor .

¥
Ve k 3 —> Sooth
N
3< Vxk (70  —> TJnomeition
Y
Ny K S50 @ —> ’Rmtj'k
¥
P gﬂ.om J\[{;RW\MS@S facpmi,m@,‘;b
d = -6
Vx

w :2-5\&)(_17\3 + C

Urnox = 2-51‘\/;(_ ™R +c.

C = qux — 2.5 V*’l“ R
LL:‘QB\{*M3+ umo\xUZSv*}ﬂR
KL—ULYY\Q\X = 2.5 \/*)n(_ﬁ_)
Y x R
dmax—=W 55 log (&) ; logg = log 2
N 10
Xx ]03 b
- 10310 -
¢
PRANDOTLE | w
VELOGTY DEFECT | —— =% =5.75 103’ GL>J
EQuaTion’ V
.AB H’V& P.‘Pe bOUO’\OLOJ‘EjD Ai(:e,). ok 3,___0 ’\F Qx’ = N
' X x = IQJQN
W = 2-5'\{% ')'YL O +c. o . lY\QO = 2¢
o ok y -0 ; W = —00 . 0= Q,

P

e

e

™

~~

£



> CC OO0

C ,

CoOCOoOO0OO0

C

)

74\'73 0) W = —oD

L‘reoobgg

, W b@como,b 0.

0 = 2'5\,*’)7\ M"‘FC.

C =
w = 2.5
W
\/*
o
y =d°

107+

-2.5 \/% ')'Y\&’

Ve hoy = 28 Vy Iny

2 = 2.5 \n(_\j_
8)

= >15 logao 3
| NE

_— gmou{%\ P'»Pe.

“ — 57‘:)]03 ‘Lj
vE g <<’/m
= &75 los <le )

= 5.79% lO
NG
- 575 (00 (%

—> valid Fon both
Srmooth 8 ﬂo‘éﬂ’)‘ pipes .

)

M
V*

—

gtmmlankj «69% 7109&3')\/ Pb})@,b N 37':L

30

P w

\%

U = 5.75 log (- ,
* 1o<k>+gs

~+ }0310 (V*KH))

>:85+ 575 I0910 Yx Y

~—7 S O»O‘t")'l P'\Pes

—>Tough. Pipes

Above equakions  gives. the volue  of locad veloddy, w.,

M _ 45+ BS \03’D<'%—>

I roeom \Jeloo}% » &
> MR
V¥ N v*
smooth, ppe

rough.. pipe,



Vx

Q. Lhow Yhet ~6@1 o tonbulext {Low% n o pipe, the 7\03&00—6

Umnax O A W 133JE 41

e — & = 5.5 \o‘gw G%{.) + 3.75. W=V =cw&. \Jejloctjcgj.
Vo i

A SZR) U= Uvaox,

o) s '
UWwmoay —V 5.75%)4—3-‘75’ !_7_‘1"._- = |=—YV
(VALY 1o \R P 3
| ‘ U ::- P-‘: \/2
Umox =V = 875 | g
* .
v ., 7@ = P-p V2
. . &
— - <LOL.TTV\"T\OTL {&OUO)
V = V. .
o oo, Pvz
‘ ) 60@%%1/&’1’% OF = 27
Urnax | = 375 (€ Bricton £ Pve
v I
S Umox - 13307 +1 ; F— J(;T"'*C)"'“O“ ‘A"W’CCVL

v

Q.02. N =2 mfs, £=0-02

W ax = CQY\‘\'}\Q \A'\\L VCLOQ%

Eﬁyﬁ’i— ==<L33Jf’+ _\) = Q.ssx@ 4+ 1)

Uax = 2..376 '\m)g

o

o

o~

o

I N N T T e T

~

~

™™ l4n

i)

Vo



cC o

C o0

\/*:K_‘:g:v. \,\g@

Re = PVD = YD —
oy kX | ]
V- |
Y o3 -
d=nme¥ - 16x03 - goxig7m
0. 05bYV 0+ 05 6X10°

= QO. 062. ™M

| =100m, d=01 w , £ =002, h =10 m.

2.

D~ 1000X4a.1X10X0.]
L 4 \00 X 4.

= 0. 0245 kPQ,

700 = —C\/ZP 3 hL:‘CLVZ
| @ 2gd..

. 2.
29 X0-l

2
@ N = qv90665

(w = 0:02 Xq.306 X 1000 = 24,516 Pou = 0.024 ki
s _

k =015mm, 1= 4.9 N/m>, ¢ =001 Stoke

| =0.00 x5 ws.
V-X‘ = !7uo — !ig_- = 0,07 m/s
P 1000
‘ 7 ~3 :
Yx k  _  0.07x 015%0 0.5 3 < Vxk <70

¥ 0.0\ X104 = Y '
% +nomsition bo urd



o

b
= e ¥ _ ‘ —6
d - l_l__@(__\&z 0,166 ™.
V- 0. 07
l<1 — G.\5 — qu,
d’ O:1b b

0.25 <gl£_,< 6 ..—_—> AR o bowﬁ&and.

m 1 kols g
+ : {

P = 1000 i
{
Pg =T
P (
N 00O XO1 05
Re = PVD_ — 1000 X 1:6X0:05_ 36900 > 2000 =5 tunbudent
1{ 0. 001 ) ¢
fo= B4 4 = ex gt 236 = g.0187 ot
Re, 2000 @oooo) Vo ¢
H 0. 018¢ o ' 4
he = £LVT _ ®ad Tx 1 x1.42 ‘ .
2gD. = 0.049 m €
2X4,¢) x0.05
une dno o uvit lemgth = Poh
fpnowb P P d 3 € {
= 0,049 X (000 X1O = s
T l'_g_O,'_P‘*/“’” (

P

U he q}{\i_c:hom Acxck gL bke, cCone 06 \amn oL -{’(o w GLQFe:h ols ¢
on ?%j»noldk nurbon . ( £ = ¢
honess  wn  bhe cone o4 %—Lm\) ulmn e Kow, {gw)\xm\ hatont

do,Pe?r\&\b on %nohj&» nurben  onrd, g (\\uax\‘\f O{) %jt&iwﬁ%zg(
| C
gj@x grooth pPPpe * . e | ‘ )
. _p — 0-316 ( Re <‘05) ~(_\: 0!032-}-0 221 (10<R3<|8

(Re) 1_/4’ B (Re_) {

~




22 Asg | ' W @
FLOW THROUGH PIPES

— Head Loss

8
o (H /VZaJ'on loss
O Occurs  becowne o% cémdﬁ:on
8 h 2
| - fLV2 ) AR :
G
5 £ = %:: ( Lavrminon glow)
O L=
o ) CE:% Ve (Furbukextt {low ‘v #vnooth, pipe )
O ) |
O ib Mivon Losses.
3
o o) Soudden WP ansLOMN og pipe .
O) b Sudkden  cordknackion o{) Ppe
O o) Exit 06 the {)Luuo(, aéxo'w\ o PLPg
O ) dnlekr o} the %L“MOL"‘TO o pipe
O Q) r]DLP@ Lendl..
O _a ) O(&é%mc]oim n bhe PiP@uY\e'-
o _
) L due to  gudd LomM. -
o — Qead Loss e,'_ 8 e ecpamsion \ Fedd.\'e.s
O Hood, o due o vudden encparwion P “\\g‘f(? i
5 b becanse of forrnakton of edolies - | = \
) —— | A e — - ——
O he, -’—"(\Il_\/e.)?— _ I Vi P'7l _ Vjé
O g | | Qv '
0 = AN |
0 o |
O _L+yf_+/=£2,_+!i+7/§+‘m
O Ay 9. G D
K he = P\“'PZV 1 \/\—-\/22
Pﬂ 29,




Al < A = V| >Va, thaonn thore A auwelonastion, .

Frey = ™M Xa
= M x AV
BT
= MmoM_ x change o{) ve(.oa?a.

e

= PQ (Va=V) —Q P, —>{A,

Bt Frer = Py — P2Az + P (Aa-A)
Ejngm qﬂcpmme“r\"ﬁ sy P=P (inikal pnmume). -
S Frnes = Py — P Ap ﬁA?_—PIA]
= (P\”‘Pl) Az —> @
fq’mah%é @ & @3
(P-P) Ao = PA (va=ve).
P-P2 =\ PNz (Vm—\/‘&)*

% % 3.

.i ”1@ o\ Y2 Ve P R o

3 ”

= E_(Va-ﬁh) ~+ (VI_VZ)(V\‘*-VZ)

I =
= (Vn—Va 2
23 —

= V) — Vo \f|+\/a_2vz)
29 _

> Head lose due to Sudden Corbraction, -

@,_@ D oo ak vena comAnacdkcon

<4
N ,
¢

{

{

{

¢

{

{

{

{

(

(

(

Qlepd. (otd dae 4o Suolden cordrocon. : \I.‘

DR SR

becors e 0~6 oocpomhlm\ O‘&*KLW&OL {3’“’7*\- area, /

ak veno corkrocke 10 genalh  dharnekdnt




Lok Ve, — VQ;LOCL% o% {)bww(, ok Uenol Covtnogcta @

)'\c, = (Vc,—— \/a)a

29.

et O mvaC/th“) Ce = Vo
Coelhpcie \ v

Ac Ve = Q2 Ve

| @o@lfbeotevﬁr o} contracion, ¢ = % = V2

0o Ve
}\c, = v _\_/9_—1)2_
2ﬁ N2
he = (4 -
C ‘23 1>J
. . wen, Lh \4{) Ce w glven,
5% Ce W Mot 8 : M, 9 ‘

"‘c. a lli
BUUAU 23

o Qleod loss o the exd of Ppe.

C©

ANV, = Az N2 v : : -
Ao = o0 ; Va2 =0. Just \ikg eacpomsion..\
he = (\/_\/i
2
3
Aa Vo =0, ' —  YeserDiv
ho = ¥ T
6 =

23'

5 Qleod loss at The fnlet of Fhe pipe
g% Cc. w @U‘ﬁé "%;a,kc,“(\ LYT“TO C«:)’\'LZWLQJ‘LGU{IO’Y\—;

,_2\3

hood. letg due 1o gudden  cond macktom, he = 05\/2 L
Meod Lo o ek of pipa, hy = 0.5Y ‘ B



> Head loss due +o Pipe Bend.

hyp = kW
29,

k —> pipe bemd coelfeient (depenchs on ““Jh’m"{w)

— Comp Ou:(\d rPiPQ-

() Pipes tn  Senies

1o @
Arf-Y—-
;
e /7
Z
,\ — — EA AL
R T - SE O NS T

C’, Vi = V2 :O) ' |

2 o heo= z-2e

?u?\r \"L - moaﬂ

hu o= oW AT eve) Gy
23 29 di 29, 230\2
+ O. 5\'/32. 4+ R lavs® + Y5 = H

) 2943
E (hy) (he) Qh%Zj

’Logxﬂe, AaAr WS | the veloa’f% o{) thgL becornos 3270,

o,

o,

.

™

~

~

o ~ ~ N

~

~



[
e

W/

LA i e L ™ W 2 " s I

ANy \aw

s

Neglect  all. miron losses, ‘ g W

H= Al w By ) Al Ve
23d1 nga 230(3

GO (Ptpes (iNg} @anoﬂ,(d

7y "?‘”"; T )

Z
o > — 7 7 7 A P
hLl = h L2
g~E we  Corwidan YY\%G’\ (o > oGO
. _ e
AR >
_Cl 1\ v \2 — "CQ_ '12_ Vaz 0\9‘99 ?:\ﬂ::’ﬁ!gg%ef’
—_— — 1eie
d‘ \6‘6 rg‘,@ﬁ\l— ce T
3 29 d2 o S
< L0 (02
¢8512%" B 91O
? @0‘0&\6.

- gq/ut\/aleﬂ% q)ipe

gt » the pPipe o} W\i()@nm diatrneton chdr hap]acu
o oow\/Pouw\cL P\'«Pe quch ot i allouss  the e dboo’\\wzﬁe_
amde %t yegirboi v bhe  qavne I\MO( (024 .

Ve equivalent pipe .

~

@kog% omnd  deveomnda ‘I\Q@U&M N ool - To onvoid YHhak




*Q-Lo,aot lose  n Comf)owv\&_ PLPO‘
Apome A= H= H=F

HAsbucne Lhak Gﬂw\’ C’JJLV\’% PL\DQ_ chvo howe , .

Qlood. loa W bhe CDWPOumo(/ pipe
h\_ = “F:)\\/\2

280\1 23o\q_ ’ Qﬂds

Q = AN, = Az Vo = AzVg.

AL g Tt
A

1662
T g4

LNy =

he = Fhix6e* N

2 .
€l x16@” | flLxier?
2§)(T\2—xok|5 + T xleq

29X TxdS 29 TPx dg¥ "
Let b — Lexa’ch O equiv alevt pipc,
le = 1;+\a + 3.
do —> diarmeton % %WVM@"T\: PW“F”

2.

20N eglu,'walev\‘\: PLPQ”’}\L :fple 16@

%\0'»_ \ore
29 T X a2

Q“L)eoL = Q“ '—>Com.}>.

L£lo 16 Q" 16$®2<L+L+Ls
29 TF A5 29 \AF dS g5 )
DUPUITS o 1 . 1
EQUATION. { a5 as 40 a5

Ol/i:ﬂ."f“ﬂ@)ﬁ??\., d,e .

o

PN

o~

oo

P -

o~ ™ £

P

A A A



= = 200 ¢ 2000 = leminan

P-116 |
Qm Y:O-L\)S'EO)«’/: d= 8 cm.
- R, = 2000 (lavmanon)
2000 = Px Um X d,
o | vy
E | 2000 = Y XEXIG-
3 0.4 x5 4
£ w = V=1 m/g
’\ A mox = o = 2 mlg
{}Q'O’L, ¥ =gordfs, d= Lo, @ = 32001 el
O y= Q _ 82001 _ 200 cwls
- A T %
U 4
- R, = Pva _ 20oxi0 “x gx10
M 8 x 1o 4
U
i .
@03  hu = FLVT = h oo @1
- . 290L ds -
J
; 5
9 (bug (-2kn)®
Q.04 ol 1 Lo le = L+l
U o (0:1)° (0:2)%
U
O de = 11.42 cm
9}
3Q-05 oo a  paralel {low,
O (h), = ()
- L \/,ll' — Ll Vo>
(2 i 28 d‘ 23 0(2
- fiLaf - fale gf
C 29 di° 29 d 5%

~
o
S




%ive,n Ly =l ; & =A2 ; +H = A4tz

ax L x @ ‘FQXL_\_’(_Qz_l
2gd\*° 29 d 55
&)2: i
@2 4 .
Q1 :Q2 =112
o h, = LLq°
28 as
QF « df
G\ _ (20L g 3
&) -G
TN NEY
Qe =——
. do = 2 di.
B
he = Q/\— Vz)z
2
)
A\v\/‘ =5 Az_\/g.
df Vi = do Va
Vo = [dy )2_
d2
= Ni_
4.
he = <\I — N \%
- - _l—) = )ﬂi(l_l?—
2;3 424 <
"\e_ 1\%
NE ( Al &

~~

o~

f‘\



—_ %wmoderﬁc "Pip@ ﬁCO‘h fpipes n /ana”el.

Q = Q( + Q&
é{) the b0 PiP% TMowo  Same Oucwvx@‘:@?l,

:% Q1 — QAa 8\ QZ = Q/Q
Q\L)eq = Q‘L)pmm@l’-

M _ Plxiex (Q/2)%
2_3 _'TZ.X d@s 29 xTrZ XG\SA

& @ .

de® Ay oA

1/
de :@)5 Xd,.
NOTE ! ,
‘CH) " pips o}, @Lual dametIl ane Covmedked |n panall
Y |
de — T Sd,

d = de . 30 _ 2274 cm
nﬁls : 22/5
a%QSC’Y*f\'

"*?Owev Tnansmigsion “Hwoué)\, ’D)"Peg

Powen, = Wonk dome
Tine.

= Yonce xob‘w?\.ammeh%

giﬁﬁ'\eﬂ

= waﬂ% XH _ wox volume x H
= Hme

Jirea

[ Y

EeRC




Powson at inlet of  pipe = P@H L
x@t (\’\g Le the %U:CE\O'Y\OJL heool. Lo i \I —:—i—;-_i Q_\_hé ¢
- pipe | — - H—_’—;ﬂ

T Tl
Q‘J'QQA, oluowtab’le, et outdet O% PLP@ - H-H{: e —

Powoen ok ouAlet ol) plpe = %Q(H—%#)A

aﬁx'tnwmmim = B oen ot outlst

EJ(S‘L:,LOK\% o{) pow (Powm A
= Pg @ (H-he)
Pag@H-

® Condibion 6@?1 MWMum PCocoon b lom,

r\Dowo)‘L at oublek o} plpe = %Q(H_%@.)«
= e T Fxv (H- £y )
9 R 4?va< 2D )
— P Tre (nv — F£LVe
Pﬂj{fD( 29 D )
gBT\— O O YU PDUQ@>
aP =0
AV
H — 341-\/2 = O
290
H-3hg =0
- H = 3he
| he = H
N ¢ 2
- . h o
5{@@0,«\(@ 06 ™ ooc ’Powm 'bncuuswm;efn = 11— %_. 1 3

= 66.66/

Ve i N

oo,

N

o~ e

r~ m ™ £ fa Ve Faia®

(“‘\

.
/



\\é@ H= 99 m. g\\ @
l’lp = %L = 33 m., (*ﬁﬁ’l ™ooC , 'Powm)

3 Soc Pousan tnorwmitbed. = 'Dg Q (H—he ).

o =1df x 1(a9-33),
O ~ G6OXI0 W
PAASAL
G
'
{.}09. Q = 100 wé/s, H =75 m .
@ . _ — _
’ Powen JG7U3V\’\/“’Y“)°h€QL - PSQH ,
O = 746 W
| ~ 10* x100% 5 1 hp =46
O
) = 15 ><\c>\Z kw.
G = 75)(;()3)( 1+ 34 h’P
O = 106576 hp
(3
O
(10, @=o01 s, H=10m, hE=5w.
O e : be M)
O = 1d'xo01xw0 =10 kW'Q’pobooﬁn ?\ﬂf\/wﬁ/eﬂL o pwrnp o 6 )
O Ry = Pg@ H-he). |
O =1fx0ol x5 =5 kw‘- (’powo_?x 1\_2:[/01/\.@ +o o\/m;,omb{i\;a&o,

Q Jotal rPowm mo\/m@L (73 pUrrp = PgQ(\r\L—(—H)..‘
| = 0% 0.1 (5+19

O

Q Rtk
O

V1 he o — 5.

2 d .

L} h1 — das = <dl/2) = ,.._I__—

G h?— 0\45' di 32

U L‘Z = 32 h\



—%(PoUoszh Tnangmission m'\houxék ﬂoﬁgile’

Pockm- o)

A

Pookr ’Yg
5> —_ 7 2. (
B R = BT e -0
8 : 23 F‘I
H =« + he B
, 2
e L
= £Lv? |
T2 b
Moo= Vv £Ly
29 290
AV = oV
N = Qv
A
lo = Ke o} ¢
Powoon b Oultel o} MOBBE H}?ﬂed
= L ¥av®

Powwen ab nlet o)) h%gt@
Q e A\/ = QN

woherne

= | 3
= Pav

Pan-n).

= Pga.v\'z

23_

N e

N

P

N

.

e

R N S NN

~



@

o

%
o

;o
N—

J

w W W W W W W W W

e

/pouom ot inlet O() p'xPQ - %QH g&l @

:%Ow.\—%~
'Y(/ = ‘pown ot outtet ob ho@?{b‘
F[;owoh ok nlek O{) P"Pe
— S
PR AV
PS Q,UXH' 23H
= \fz — 1
YL 2g H 2
9 I + fLa
DAZ

/Pouooh ok Ouﬁlb ojg “%h = —lﬁ_’ r.quv

P(x\f \fa

M|~

= —]2_——Pa,U %9 (H—“’l@)_

- | )
._?: POLU 23 <H‘“ '(:?i-g\[;
= Pa ej <HU——-1CL<L 03)
24D A>
g@-‘_ M. POwQ?L)

dP _ o
AV
2gD A%
£fLV? 3 =0
2.31)
H = 3hg
he = M
(S 3



Sa {
|29 9D Az

{

a2 _ 2fL ¢

o D )

{

Vaiia

Py

|

\%
2o T ]
i
+
ol
—

DS =5 2'@ l—d’q—.
()"
2L

-> Jotual gﬂe?\&y %L‘ﬁe (TeEL) & %ydhqullc ghaohe”n‘b «;g:';i

OHGL W Yhe lowus oéo\M Po'ﬁ‘t&
whOR | witlh  be ot aived % ‘*:akmg i
Yhe p»%mekmc'\«wdxs (,_5+z)

e

N

2a LQ—'Y\ T !
ke dovedkiomn o} Hoeo, ‘ ’
: | i
Za ,
OTEL W Yhe locus o%) ald Pmn"& > ¥ / (

Dide will be  obtoined l@ %mkug/ the
'E,‘OEOJ- emaaf (.08 "\',55_—1—2) o./(ow\g the LQ,’\'\& Q_b ppe  im *7#\12

C

Fanecromn- Q,A {LOLQ | c

. . . 2 )
oTEL & HGL ore upmoabei [’{ kinedie heod. (—\%—) ¢
' -

| < ¢

\%L\(pum INCyea ses (

Pvesaww:) : L

MGt (a3 AT, PR). i_\




CC OO0 OOOo -

oy
4

C O Q

-y e
—

The Pmm ok the bt
point L lost S akrnosphartic, pr.
amd 2 bhe Uguid il be
Lramslennsdl  povn  the nesowon

4o Lha,  Ruresenit P ot becowse

Lot Po{v\“b

L 7\24},\/02,0[- 'h,wzh E;;LA'Y\, 2:5 ™m

o{) odsso\urke meum %eh w oA,

P&+V2+z\ S/P},/Z,‘.\la?“
P 2 - + %z
I 7 43

N -

SLLSW Mhe M(ﬂpd 2S5 TN the  w aken w\,u,(tjefc colUecked, d!{F\, Lk

Yne mhm\m\ji olg tow,

ﬂ)\fb mew, at the Swmnat P% Cq,’vyhok ba No\u,uui to

- Woten .Qr[“mme’n'mﬁ

@@{rw\d&v\é ‘E99‘C9~= pres e fee,

m X V-0 _ PA»
T

vaokudhﬂe,x Y = PP\

T IP:PL\/‘

T

S A
Ve\out{ogv\d’ Vo;l_ve,

~

WW% \

[ L

>§r\¢owx? hU%L})LQ, \%lbuo

I >‘R£3L0L "P"‘Pe

T | T>tme +taken 1o Mdm. velocitg:



a When J@‘rxe PLPe, ¥ m(ﬂw( omd. ‘H}W’vd w CO’W\TPML(Y(Q)
 Low KE o wwkon = gnoin oy shoned.

J—m(\/“‘())z‘ = P2 {

2
——xAxL
, 2 K {X‘B’low’\ eméa\
LpPaLvt = AL = o2
2 K 2E AVO %Y’
2 2,
K = Pl

. : {
= K

P (
(

= k oo = k’

P= v ??XK (’P E%)

p= VK "
Oy | {
=vdpx Pz (
= Pvec, &
(
¢
(
(
-«
(
C
(



6. MOMENTUM EQUATION

—-—>]Y~npac,b of Jets.

oo = ™Mmxan.

= mx dy

“ ¢ VY W
., o
[

|

!

|

|

|

|

|

|

|

|

L
- Stwee

D S < SR S U S P U R S N S R W R R N ™ R

R = 4 {mv) = MomenTun EquATION

‘ou_JVGt' ,.6371& — ?oot@ 0‘6 C:\nbo?j@ 06 VY\OWCLH";‘qm_
‘ = d,(YY\V) —=> I‘W'IPL»JSQ Mo meytturm .Eq,u.ccﬁ'
1wau|se. & T - '
RN
\,
:’»E”,:‘i
P N
F N
—F = —hme, (%’Lﬂa} ve\ooﬁa — gm‘ho\:l. ve loa:\a)
= o (S(thut Ueloc,da guﬂal/ ualOu,iB)
—\;—Lm

E— et fincl the force oswn
‘ \,aJdue Jov on the 9‘?3&“%“5’*’?0

@ ’qoﬂ& eacer'ved. L’a the deﬁ:’ on Lhe ,g%ahofngr\a g]lo& ? 6“

O TR TR
o be onea ofy mogla : . —6}———:§
o m&dvbé jok mormal to bhe ploke.; N
s \{| 7/Z+ \/2 *ﬁ7<muorne, thene ane. =
no letzed oven the
N -—\12_——-Y P\/&{‘>




F : E@ (1eidral veloety — fimet «,@u,ce@)

= PCLV (\!—‘0) (gcﬂak v@LOoaj c.o'n'\fonaﬁ
. . nonmalk k0 the 8 be

] Fe=F o

F = PCK\/ Fy =0 3@1 )

| : » e e Job W 300,
00 H‘\‘G’/ P\o:k,e, LU N &aﬁm\ojf\a,) L,Jg‘fmk, Ao lra, de, %q_h

{

e —e Fonce  encated pb*\/:} | H\e Ci% Ona'%k%# Z%O_Lﬁomj\ﬁf
Inclined.  plate. |

gﬂn@ W{bed, l‘a d@k hoﬂ'fﬁo\/t

"{70 H\.Q P‘l.ake, F’Y\, p—_ rY\CLM (LY\.L \lelO"‘ )
‘%UW\Q: *\na/( veou{a)

Fn = PCL\/ (\/sine~0)

| qo-
2,
‘Fr\ = Pav SI“QJ ' By =
Foe =Fn simD. = Pa?® siPe | ; = Fsing
fy=Fncose
Fy = Fr c080 = Pav®sin® cosO o

Jhe vok oo ackimg pxattel ® the plate Lo,
Fne\r = MXAQ .

= o (ko ve loaly — finel veloads) (

= PQ VosO — (PQ,_V'»— PQQV) {
Q cose = & "Q?_ fé@ o A \'\/ {
- @+ Q= —@ -

| Q = B D2 <
: _, N/ Neose N ¢

Q AN

Qy = - (1+cose) V, @2 :

VA

7/ N

4
AN

Qe : _@é_ (1—-cose) ' . ¢

—

‘
AN

{



Q.02

e
-

Ny
\°vnﬂ;

VGDNESDP\Y

—

Vo=

Vv ZTOW))S , &= B ene =5xno‘

Mogriude o dma, F= Pav?

K oy

PAvE

_,L‘ 2
1000 X 10 "x 10.

10N

Bwls , A=10 ' m

£ = %:;J\\/b_z_ (mfﬁzout velod‘\?j _{tr\al, \J@LOCX%)'

= PR (v— (V).

= 2 Pav® = 2x|ooomo~“x25

= O N.

—_—

= 2Q a=5 e

Yy

Ex150 Y x10 = 2x%2:5X 15 %\,

N, = (0 m™ls

q 2
= 1000 X § X110 10
=50 N

. Fonce . esc obed Lg the d@b on the waeot vamne

e

Vang -
(|_) gqﬂ: S%Ml(,wg ’th’, \/ame/ at 'f)‘)\e, cev\—tne,&
VC.OSQ
Foe = Pav (v— Gveose) )
o>

Fe = Pav? (i+ coso)

Fy = Pav (o — Vsine) = Pon® Sin0.
Stqn Indrcates »6@7\02_ oncodrted, mvm‘bu:m\la fw Mm‘/



_\%/_D_ = Yoree X quo-plammgn—t—.
S .

= Honce x Ve,LOoi)@-

ge?l Yhe %‘LOCGQL va’r\,z,-)ve\odﬂz‘j Oé vone A 8_@10’

WD w 3900,

v VEInO

. z

i g@_b gbruk es —ta”r\(j@r\ﬁo&b, ‘ek/[ e

- v COse .

e = P (vcose — (*VCOSQ) . {
= Pg (vcoso + veose)

= 9 PaN"cose. (

vsing ‘

Vv
Fy = Pav (Veim® — veino) =0 T {
N

_ Vcoso (

¥ MOVING  VANES. ’
@ Flat Ventical /Plod:e.

{

Lok W Le Hhe velool\?j o} ‘the vare, N {

gv\ bhis  cowe , the ok gbrikes the o ¢

d =y __:; ,

plake  woibh nolakk ve. wetodﬁa of (V-w).

Fa = Pa (v-w) [(\/~u)~o] ' (
= Pa (v—w)®

Fe = Pa (\/~U»)2

WD = Fax.nw = Pa. (v—= w)? x .
S

L | o " %'k,br\ K b V]

Mo oh At sibing the vares

= PaN

Foo = qu[(\/~u) —-Oj = Pav(v—u)




>

C C O

oo Q

(.

o~

2. gv\c/bh'ne/o( Pl ce.

Frn = Po (v—w) L&-Wsimo— o]

Frn = Pa (v—w)?sime.
| Foo = Fnsimo. = PCL(\/“‘L*)ZS"“QB‘
Hy = Facoso = FPa(v-w)ZsimO . ' v VSO
N
3. Curved /Ptm paost
V.
e = Pa (v-w) [G-w — (G-weeso) ] e

Foc = Po_ (\)——b&)z (1 4+ Cos 9)

S
= Pa-w) (1+cwee) w
—  wp/s
i Ke/s
KE/¢ Ob dejb :—%—< )V = Pa,\fs

oM = Po (v—w)* (1+cose)u

L P&\/3

= 2 (v-w)?(+cose)un

Tor  the wmom. efficeny, dn_ _o
_ ’ dw '

Aw v3

_CL_<2(H—COSB) (\I——U&)zu,> -0

(V_.Ugig_ a(v—wWux— = O,

—_ — 2\ = 0.

Nl




0S.

06,

O+.

as.

09.

geﬂ Lhe nmax , Yhe blade 'velo(,ﬁa vl be one. Hhuind,

o d@* ve/locf@-

V=20 ms, u=10mfs, a=001m , P=1000kg/nd

F= Pa Q\/—u)“ ) 20"455 _lg"‘f.s
= 1000x0.01 (20-10)" = 1000 N
wWo ;/Powm = Fu = 1000%x10 = 10 Kw
S
_ {
F= Pa (\J—\-LA)Z {
= 4000 XO:0l X (20_‘_‘0)1:'qu0 N \V/ L« i

20m(s” lomfs

— 0.2%I0 T V= 1x10%mfs
- ~6 2
o= 0.07TXi0  m
AV = a¥

- ~2 —b
O-2X\0Hxl0 = 0.07 X\0 x V-

N = 22867 m[g

F = Pav?® =1000X 0.07X10 °x (2.3'5‘7)2
= 5,742 xi0 Ny )
tkgf=q.er

~5 N ‘

= 5.827x10° kgf ¢
vV =20 m/s, w=5 mfs . §
_ _ L
F, = pa@_u)l © Fa = Pav(v-w ¢
Py = Po(v—uw)®x . o= Pav (v—u)wsum ¢
P Palv-wWikuw V-4 _ 20-5 _ 15 _ ong )
2 NV 20%® 20 = S

Pav (v —~w)



>

c O ©

©C QOO0

C o

¢ O OO0

"

-

N
4

(

TN,

G=1.2 ; Rocket (/)no?wlsio*n -

Je2 3 (000X

. ‘PQ, hx@)‘q'ﬂxl'z =ma

M = fuel + osdidet . PaLE

\l/D o Doba s utsicdent .

135,
g , R/2 Q.
Velo ey of d"wh o the T ] 20%\% . .
- - " |
nozzle = _i{ | C() |
) fs
= (ﬁ%@_)/z IS

2 x5

9&*&3@\%& UQJ'OC"‘-%J ol aroen end A = Yw f

= 012)(? = 1‘6 M(S

ﬂa,“a@,\—h@ ue/loohkd ofy onm ord, B= 0:3X¢ = 2.4 wq.

Mpohoke  velouly of sxowken ot emd R = 10416 = 1.6 ms
A2 olucke. «,@Looda wt end B =10—2.4 =T.6 wm|s.

a ’U'nSymmgt\-f‘Lcal Curved. chve and +the dl@& S—E\—Ckin(%
."bo\hgexr\ﬁcd\y ab- one  end, and leaves —Eq“ge""'ﬁm\\)q

(Sexies oF Vanes )i o
V2




Yy, —> ak’ﬁbl,uabe \ze,locﬁa 06 dd;
Y, —2 velo C’&;j Ol) {’luuo : {
Yot —2 \’QL o C&\a OZ) u\)r\\knt ' .

X —> hosgll o/vjlﬁ« _ . {
o —> mlet blade amal@. : ¢

b —> Octhok  blosle arvee
w —» Aade vel»od&a at ol =YW
Ly —> \yleda \)Ol.OCA,)(a ok ouﬁg/b- = Yo w

WD — /_POUJQ)\ == Q_‘n‘N T =T
S 60 ¢
—r = _i (’YY\\/ T\) = M__ 'XVG/[DCA‘.’%X"LGOL?W:‘ .‘ 4 )
' ot gecond, , ¢
C
San/uL = %ake Of c’,\«.amae, 06 vomert o} momertm. {
Moenerts DB normentuom IS o inlet = PaNi Vuor X ¥
¢

SMoynert o} rromertuwmfs ks outber = — PaV, Vo XYoo

‘.
(3avme v oo will

gom\(w,’ = PaVi Yor vy = (= Pa v, VwaYe) be ‘t‘bﬁfw\a ou;
= PQV1 s
wb = T xwW C
S ,
= PaV, Vet X Yixw + Payl Vw2 %XY2 X w ¢
| i C
= PaN, Vun x4 + FaN, N2 XUz
WDH = Pa.\h (Vum U+ Ve MZ)
S , .

W_P_ = faVvy (Nun +\{'uo?\.).u.,.

® 4 B =90, then Nuwz =0

Vi

S o



e
Se

|
S

C O OO

C

.
"

C G C

® g4 B>a0,

V__%—D——- = PG.V|_ (Vuoq '—sz):u,.

V*—Vég»- = fay, (ch W, Vuozua)

WD/s

wt. of {luid
S pa\/( Xg

= ’DO‘VI (Ve u + Vwa Uz)

— Voo W, = Vouz, Uz
—_— * 7=
I

= Vu,’n LL\

e (%7,»‘ an cis S]uhb‘me,)



11. TURBOMACHINERY

Junbine : ’)'\ao(hcwdlc M&%‘ rto mechanical

£

Q,Y\thg; ¢

£
A

Faia

HO I_
{

{

’ ¢
A7 7 )
| g

Rp = Po.\ll (\lw\u1 =+ Vuu/Lu‘a)' s WP = PS QH. Z
@\/V]ec}\OVYV‘kCOJL Q/MSA\CLC'\% 3 nr‘r\. = SP J Sp—> 31\0\.{7(7 POLD@L ¢
C

o M — SP

Ovanall  eWAG Mo = S ¢
' C

w9 RP - WP C

-

(/—'\

-



by @
— Pelton Wheel .

Junbine Mme (ke leﬁ)

— Eren
ag Reackton. (KE & prersune. )

| Zreed
L Qeack. |
Polbon wheel © the  low ?P%OL s Mgw" heod boon ée;r\jrka/(,.

,'mema ‘unlsome.

Ywi
K=tk Vo
S
Y
U = Up = WU, WRRE AV,
=3 POL\A (Vuol +VYuwa ) w

Vun = V4
Vwz - = Vy, cos¢ — Up
g,b bleds: W Qnoo’ok, Ghemn,
\’\fz; Vey = Yi— W,
Ywe = (V, ~u,),c0596 .5w,l

\_’_\L’Ll: Pavy (Ni+ (Vx—\&)cossf’ —) w.

= pa,\/‘[(\-{—cbsd)) v —w 1+ Cosgb)j%.

WD =" Pav; (vi-w) (1+cosp)u
< M




% blede W ’\\W\'é frickiom

R

Ve, = kx W o k—> blade fpriction  coelfecient

YR = fav (- w) (1+ keosd) w

N = wWb/s Pavi (v —w) (1 +wsd)w

KE/s
_12__ Por V‘3.

S.;]e,\_ Yot M > a"L =0 ;
dw

(M—w )1+ wly =

Ny =2w
u = W
2.

g@’l'. N AR %{dﬂ“(@) blade gpeod A @L“’d’ ‘o M

of g vlosty
1. V= CV>\‘23H

2.  Blade 8peed aakio, P = \I*EL__—_
29 H.

3. ég&; 7\OJEXO, m. = D/d' 3 D—> ddarm eken 06 (_Or}'\le‘gjt
A~ diarm eken 06 gt

4. JYB:O{) buckats, z — 154+ D

= 15 +~ 0.5 m .

- _(Rao{{a[ Flow - Twrbtnés. _
» Jrnwand Jlow (p=ao0)
b Ouk woand. %llow , N

/Radzt% erdkov
&~
74""’”“”‘@ leanes .

(¢}

=96
Vr2=Ve

oo

o~

AT

o~

e T S VA

—
i



___?\7430;‘@[ Jlow jbnl:fmes
& @) @no'POJu@l — Modes ﬁwc,e,o(, dn the b,

S by cka,PLNW — MGM{,—QL{LL voncd 1o Yhe ’\hq/()

. . 2.

0 Q=T (bs— o) \e. -
@Yy

Y T = 1545 ~Nwm

Txw = 15415
X ABEX 2T X600 — 1po0 kw
60

!

o9 YI,O = 0% ; Q= 50 Wé[s/' H=75m

WP = P3 @H.

t

1000 X IOXS0OX 7+5. =

O o |
Sp = Yp x Wb -
= O.€X 1000 XIDX50 X115 = 3J0ovo kw '

= 4000 HP-

O g = U

{} \l' 23 H.

© Vi = ¢y {agn.

U_ <4"h Cy =1 V|‘:: ‘%BH J V\%Q@%\AO\L V®L°Qxd3|
O fb = bucket 3})&9(/ ©Y odle XPQ,Q;OL -

O hon neicak veloedy o e(ei?

O '

S b= 2=

B o = 0.ub J%:m = 44074 wls



Yuw = 4\0\74(“\

Yy 2T N = o744
60

N o= 40.744 %60

2:25 X7r

> Speci-ﬁc Speed (Ns)

b b the speed of) the tunbing wWhich 'w iderdical,

= 345,84 Ypm

—e——
——

Vv Z\N\?@; Wlodle ‘m*@r\”) Cj@mdc?ka\)t O\L“N\eﬁ-\blO"\b) 6@%@ O?QM?T; ohe
1‘«'{7 UO‘\L{,

o advaak bwbine  buk
Ok ob/u@\o?ﬁ uonict Pow&

Ng =

NJ P

b 54

DX U o 4B
N N
DXt H_

wonk.  wndea wun'd  hoad

s P o kw

i

N

~

A’-\-

.
{0

o~



(

N
'

<

c Qo

w/

©CCCC

C o C

—_—

!/

\
-

C

1 =  kxi
Ns?
=, Ng™ =K
s p o= NEx W2
| —
N NS — NW
H5/4‘.
N | Jupe of Tunbine
g to 30 Plbon w%eeL wo TR 514‘“8/1[. doQ){i
30 to 55 Pelborn wheel with two &L "mMonae dg,“tz .
55 to 250 Trnomcw  Junbone,
2950 +to €80 (P‘nope,\\v\. o 7404‘910(,%

P= 81 mw = 2.1 x10° -

Ns = NP _ 540 {8100 = 5HOXA0 _ 900
WS4 3\5’4‘ 243 =

55 < Ng 4250 => Tnomcis Junbime

Dm—> diameken 06 model,

. | by J
oo = Pm =L =P 2
4- Keake Dp 2 by Dp > dlamekon of probotpe
H, =2Dm, Nj =500 rpm . ?ﬁ =C.
H
D = Pane 5 2% =P ol SN, oo
o Iz~ N D % —

W



= Unit Quamtities.

TJo Covnp one the P@Beﬂmowxco, o{) -‘%wﬂfm%) the ‘head'UU be ,
reduced tO  umit olwoodxa ond, the COM%pcmoUméj, zpuA, Mc’\\omgf ]
powen ana caMed.  wnik eLuLC\'WV\ bt e <§§x the  Boreg XCaQ, o% mbw\_& -

(@) . Wik Ipeed, Nu., | |
w oL N o W <bk=1TDN)

60

N ot (.
N = k{y.
CWhent n =1, N=Nu

CNuw =k

NLL = N

T

@(\Am% c@inc’\\cmj@,) Q.

| QX XV
Qo v XK

Q = kW

g‘ﬂ H=1 ™, QZ@M’

@ Unt  Poworn (Pu) _' .
| -P='P‘5QH: -
PxQ@H
Po 7. HHP
. p=rkn*

g-ﬂ H=Twm, P:P\A,

Pt

[

Pu =P
Hé2




-

o © <

O QO

)
»

C a%akfo%%;

= 7/,%
N

0} &
10. BOUNDARY LAYER THEORY

Whemwen o Mok {rid  {louxt past the ol olieck
ome ob the fluicd molecedes wil adhow to the Snlpcs of
oo ld  amd bk%) w il porssess the, UQJ«OCA'S as  Hot- of the.
sud . This W krouwm  as ‘Y\O—S\'\P condition”, f{% the sslid olzjeoff
thom veloody o) lad panbides  Fich ene on b
o fose Vawe  FONO uelnolg- Thase wdeades will netond the

ke cuhes Which,  one oM the  omo bhon LOEﬂQ?LamO( Hhorefou

{lid
oy gredient will ke plos e nomnow i
la S denowaverse  dunedkrom a4 //vv\owy\ al the
k()jQ/\—

"Bovmola‘(y LOY@X? In the bowﬁc&p\d Lﬁm’ the V@/[Oﬁ\fj w W Vet
doon gone ‘0 Yhe me srneooe V@Lou@/.
1. {gouﬁ’dﬂj\ar \"i“a

Ok the \'@Locﬁgj wilk \;ME},

on T hickmess (d)

donaciom  drov the funfpee
"‘b% 5},‘“0 4n the 0.99 )(xwwé 011‘ 67\&& £recm VeLouﬂg.

Q. Q‘CSPWWG,MJC »gl\i(k’he,gs (%)
G i the dmane \E) whidh  bhe  solid olget has

ove. W the, tnamnvense domckion 6 that  bhorne s o

horge due to the foneakion of

-%D .
compq,mq)o‘com \6531 lose of v

bo wm,l;ua lc%jcm

Ueco

 —

| 4
*___ - w T '
7= -2 dl’/ < AT
o , B

3. Mormevbuom Jgff\ickmz. (9 )
_ Qu B o
o= (-8 )w.
(a3

AN AN




4 gﬂqngd 9()\,&,}0'\@55 (J**)

- d -
-

—
L{C\. mxy\oj\ / | 3

Bound ‘ {
. e 3 —{/— " (
— T |
A /"' > > >t
Leo”a;;? x&wnm | Tnomaibron | Jonb wlent (
gore | gore | gore (,
I’ — laomiman %w\)\ﬂaﬂﬁ\ {
Jor a PW (Re) = 5 X100 | {
Re = Puwse ;o> dtomce fuom luading
Y edge apbo Whiek laminoi.
%om erciita: {
53@ o L anrinas ue,\/odﬁ\?j I)ﬂOtLLQ,) W — 38 NNy {
, Ues ? 253 tL
C
o onturn e kvers (9). /
d“ ‘ ' L9
— e W C
f T Q REVEN )"‘3- : C
j_ C
= -3y 4 ¥ )
J < E < 2 243 ) J- )
S, €
3 ¢
<2 d Jz + T—%ﬁ? o ) ohy
RS : qcfé N
= éﬂg,f;ol__J+§_J_i~_ C
4 2 to & 28 )
< L
= 31 g ¢
280

|

~



6b

® @ouw\ ckovg Concduictsores

N/

e =0 ot yad
4y

Gy At <=0 , d=o N -‘
S
Qi) AY Y=o > W =0 g
(j'l\,) \7[\‘17 BZJ > U =Uep
N kA% = Cg ]y ,C_i_'._\’.(:__. =0 A
) Y v
. - e M= Sy 3 el
q Joo o Lo veoddy  proge U 24 T3’ e

N eknars.
G)’BOW"\‘L L“-Z]Q% +
Gl gheon O:Jém on the funlpce of P\ﬂj&»

o _ 3o

Pu‘,%*’a’o;—

(o = P‘-kj . 98
. <.

=Pus 2 ( 89 J)

I\ 280

c’(o = puwz 361_/ __.BCY _ @
280 Ox.

To = M dw

I

o\&.
3
A (uy, (3 Y~
JLLoLQj (w(zd” 2‘53))'3:0.

= MM 26:{._%«;—)929
T =34Y%o — @
2d
Fom O 8 B,
éﬂ‘z‘%}ﬁ_: P“‘;& —82%63).
. 40 1, d = 9.5 = w‘i‘_o-x*&, oc:SJ_l,%c.




A ¢ =0, J=0;

J =_4.6qiux, _ aeu] X > = dedx
P oo Puamdc I Rem.

@ = \do‘@ ' (
@ B A distomc %({lom Lsz,acliﬂa edge in oeowes

| | (DC T); '\"‘L\'OCL)@ é?\aoueﬁéc Aacne ased (%—\L)
RN NN NN ' .

@ 6 g‘\b@\%%)?: L({}j_;{&g_ \74& O(_/P:

X

N

. g g d oz @ TV

e % Narved )

¢ i, i 41

Yon Kormoan Momervbum equection ; (

U _ e )
Pkkooz BDC,

{

Joxl = 4 _ d2 ‘
\IDC\ \ii)C.z,

70 x _} N

\]C)C, N

an

Blasius equcﬂ,—ioﬂ s JL

orn \
\IRex » . ¢

<

C

ov Uy = 120 mfc 5 Xy 2? : (‘ .
Uoo = 60 mjs, oy = 126 pm. z:
'QRo.)U = 5x0 = Pusx ‘ o B C

u. ¢

= U < 2. : o .

L), 22 = 60 _ X = o, =125 s «

NI 20 es =



6>

{ &>
3 TRex JRea
3
‘{} d' f— J—R‘e—:l
O T :
O} = 256 = lo b
(OO —
{‘; . a—
O g _EJ.L__ _ = (-'- ch(\BZ %z)n Loorvyincm, boumotww (_o,\,j
o 3. (=
{} 2 \lDC,
O 7 o+
{j o© = i g
O o4 q .
O oc =_0 &m
G
{\}5 lo ot L
_ Noc |
O CYD’)L = dxe — \430\ o
O (&) \E o -
O
6. = 159 S U= Ky U
§) " 3 .
O d
Q 6 = f._u_ 1— U
' - d
™ Um Y
> (-
O = -5y l.5
- L5y
O j d (1 3 )"L\‘j
0
O d
=[5y _ 25,5 y*
O J< d d“&?j_ ) dy
O
O — 1«5 — 25 J — "\__i___ . .
TJ 3 o 2 g Auestion wm?ﬂ}
Q il
O “lo _ 09
pus  ox

o




0+

PN

= Vo

o

Ve

AT

m ™ N £

Pt



-
-

00

&

o

£~
MY

-
o’

CCoo00C0O0Co

310 .

—> (\BO\AY\CLW\.& %a&tjaﬂ /%pono&tofn, P2.¢ B
. P\
A ‘o B —> ho wpmwkx—m\,
Eto ¢ —%&P@xw’m—m Fokes le N <N
: . <
R —> poont of teponodston . § |
l\
9P <p
996
ou_
o >0
Re) = Puw L
Ee : = o = 400000
0.15x10
. o\o{x%%%
= ! e P:’L’ S
d abal 7.33 ™m aesﬂ%%“éﬂ‘f
———— [ 3 BT\
e A g
{Re), o9 ﬁi‘o&cﬁ .
S8 oty o
BT 38 [0021007
. > \}J&Oﬁx\e'q
Shacon  sbrems ot raocldde 0-6 P\ayte,:
Velo oy profle i Unzon = ub; = ky
d.
T o 1
dJ.
Ky — JZ _ ]LXLQ_
P dy NEY
JL/Z Z__/2 — “_‘__
dL N L iz
dLIQ_ = 71.33 = 5.1€83 vm.. - ¢
2 o
: P
L= mdr = 0"SXl5qX"'226K_§__ = 1.1034 xuo_q'
_ ay :
Tjp _ AL
L Itf2
. L B _,
Ty, = \.osqul‘x‘*‘l:_@.i_ = 1,56 X [D

5.183




©CCoOO0COCo

O 0O

0

°9
OPEN CHANNEL FLow

-—>Open Channel Flow Vs, fpipel.f:low,

OPG’YL Chorvmel g[zouo; //—)'Lpe glou&
1. q:@r\ +to coh*nesp’\\ene 1. Prorsunes o bhen H\AMS,OJ-LQ
(premune W 8@}0) (W\oa be -+ve on -ve) -
Q. gLOuO o{) open o\r\mf\’hel Ad 2. (Ptpe U,oc,o OCCUns ‘B‘UW\ . '}\
3ﬂm>camm.> te , o Mgh bvel total Nead o low: opay e
o low lovel | I+ m‘“a' be %‘OM low lovel +o

3. W aten Zunbace 'w Hhe HGL, hak lavel o q“al\buuel o lbw loa
TEL O} open Snanmel \A above |3 4y cose o} pipes, hel maﬁb{i
HOL, with an ondimocte of cmesp—{ f .. the pipe Une o1 bebw +
OY\O\.LYIB, velo o‘daa heodl pipe Une. %: Sa}g\»oh.‘

0&3 Ak udion b Loémﬁ&c_ 4 '\fel,oat:—j st nlouton Y“ag/ Le
qubobﬁ& (Law\)wmm) o alvowt
5. Shapa cam be 8ervi donaudon, mubm««\aum (tunbulent)

4 . Velo

—\:naPe%e’w\aL, Wa*“{aﬁ 5: %W»ku‘a/ dneuda,  Cfg

- ® o@%meop’\\&mc presune EV HN{)G’IM o +Hhe / B’Uu-\é

JA(OGOT\.OQY\J o Pancaks Louw promdune o Wil b g Lineckin
LY

ok & peint I abyseona. C% shacoy SEnong o,n%

o Uy a ghrons element w - Bl\m"“n
‘_A_'Y\/‘- M'\(Y\_ Pmmzj
A % | | B
P‘ =P, = p

q =0 . hg
Rodian of Mahn cnclesx :\\@—fz)?mz

-

. —— = O '

o the Mo emcb—.%?\ weilovm  prows ure. ot A poih b o poivt

on  bhe norvmal,  1bren tass -




A ,&\u ZMBQ&, VY Su@eoked%@ wwlbep'\’“’\ oabrneaprhr\,}cf PRamuIL.

(U ifyorm Pf\vwbwua s ?G’%LMQ—

B (s Wit

R
Z( 25 I
_li- )T o hn — —
9 \7,\\3\\\ TEL
z - HGL
0-053,. “+to
O '2_53 \/'\'Yaﬂx
a fvee ~ \)0\\)5
SuyFace)

Cunnevst meken b used o |
‘\/e,\ou)&j distrub ukcor. o}y opem choorm el %LDL,O w  basic

{

mda Y theaon sbress g 2970,

Diorvone  irwide  the Aé‘;\\on from |
A —=>R W 'Y\Qéﬁdb‘-\)& ' ‘
B— A, pressune w Poclb

c = Fon a pipe o w, PIRM Ln2d othe>

Jou corwbant  depbh o} {loco,
P\ :Pz :"Pa*f‘\— . - (
zZ, > 2 ( a)wm%ayb‘conal. %)Luuo)

\I| :\h_ o

RGL = plegomet nic lime, !
= (B re = Z Une. |
(53"’ 7 lne = e

TEL of Open chanmnel, flow R
3 4.

Q = A Vay |

& ‘
Vowc,) = Vo, 2y + Vs, 2y (9_ P’c measurem et
) ve)omhes)

¢
5

i
meabune. velocities Tm Open cheonnel £,
- (

{

usdouherl . AU tunbuleit  {lows Mowe 109(cm;,ﬂwmc velo cda (

st brution. (o Y 7 )

® o

— Moax Velo c{\:y
" Corrtour {




1 > e
T) (\,,) N

»

=
et

-

o oD

% Reasons  For Velocky mot Maximum at Fee Swfae. DO
Q) Wodkt  Cuonertty. (w'xﬂo{z é@nc%)

(Y meace Feraion 1 o
Gty Boumol oma Irickkon - E e | TJ:[ Y
av) 04'8\925\7 natio. ( éj/b) : 3 b =

- \4"\, B\\wuow CW\OW\T\@JLA ) w hane. prec/\: Moo w)
™ adC. velo ak\z! PO{.YTt LUies cf.?b lesd depth Q&Lm "&m Xw%m
W?M 4o that o{) oLu_PoJ\. Nnavned, with Yoo aopack 7\0}&‘0 |

9t gn . XY A
g4 ¢ _ (A notch is
1 . used to 'm'erxswv
- : the copacity of

( soils ) (rock ) ' bove \'mle.s)

Sovmd Cnadon Jeddtomt W vsst ecomommical,
- Goww‘)wuzot 4o o bhen seckioma %M% S
e, 2oyt — donede. has loost Pe)u'vm'ekvl,

. cgeb of) 'umva w bthe loost 66& e —onuaka

g-,\\owm el gedbrova.

_%(Pr'\,sw\od?“ﬁ 3 Non Prismatic Channels |

g% a C:\’\OJY\'V\’@{' %QA arne, 6310P@, gO(‘YY\Q, Z)A%Q, y 2avne Z’)\'O‘PQ
he. u«\é&v o} Shaormel 5 then  th calded, Procs v ockie
PWML with  antificiod (lined) camals.

oM

6"\0\:\'\"(\0{,0‘» g% one- -
g»\ov?e,) S\QPQ,S%Q. ok maa, c)«cmjz akt oh% 5@,(;&0’;\4 gM a
J\fm,meo)dc, c,'\'\oorw\ei* €q1— Nakunok o1 wnlined, comoly. -

—s Classification of Open Chommel  Flow

Gy Steady 9low.
g% the Veloé,ﬁa O{) tlow W comstant ok o
Reckpn ok oM Bmar , & W called, 8{—90@16 How,
@ hon sbeady  {loo, duchange (= AV) % ol const wnk tma

ok cxgi,\:erh go ckcom, & é@_ =0
_ ot

3C\Je’h |




9n open c}\amhtz/ba)o{ap‘ﬂx'cé v oot 'v,se’l SJG@L% élow b

'QP@Q Shannels , 313

-x (U:Y\/Sbeadﬁ %1 lo (V)

=0,

9y  #o.

—_—_—

ot

g—% means  the OLO‘PH\, Oz) %LOL»O) Yre '\)el,DQ,E Md«d\“cw\w:jg Cll\g/tj@

a&nom Liyne 4o tvee ob a ai,vem gecttoyt.

UL) Ui forem Jlow
/&4_{ [ (e R a g VARV C/L()C’L% ot oA de ckcoms

wen  SGme SO ol ed. mw{{)e’\m \UDL,Q

ok 83__/
D oV =0
oS
;. deph of -{)Low. (VS w\'\/b'\;‘aﬁ\r ot oll geckromy
-6@71, (AX\/\LB@\W\ \EID L3y s a&i =0
I

ok

i
Al

{

{

OJD an Open oh oy

ot 6iv¢;¥\ E‘U-Yh.el

\74.3 OU‘PHV VS ocyy\,@b-an‘lrka\/{/(, %bb.t‘o’\'\d)ww%@ 8(/0'1‘2)6\.66 C&

?QJ\QUZ/L " o C)\C(Y\"ﬂel l)o:HSD'W\ .

{

{

{

(¢

dn ULWLQ\W\ %Lou‘) TEL; HGL amd Lo acker 8L,u1{)owce one Po.nou‘\,lz

“+o Shavr ol bottovn

—
— ——
—_—

So 5 chammel bedl #lope

Sy A wakon snjpee 3lope

/‘//

Sp — Enongy- tlope .
€ (miya‘:@\ gn'udoto’n Vi, ZLOP@.)

Gor weihom 4o o oo

o——.

—_

S¢ (— — TEL

words Torigontal: T
Sw HGL

/50

® M%Mm Jb{oua VY Pembhb . wide heo{m%wtm c()\o«vme,[.g._

1
{
{

{



@ O 0

e o Qe

@ O O

o QO

0 00 00

OO0

\_J

- L O

—> COYldH:iOY\ Lor Undovym  Flow.
gG’L eth brovum, b
afw *6691(94 OuLOfYa the 3)/0]30, N

%N\A’“ﬁ 10@\&, , Fp = covpenent 0{3 mm‘ﬂ%‘b of Puad, masolned,
| in the dunection ob choomel bobkorm.

’Ruis’oev\a,‘ horee, Fr = due o bc"“‘d‘”‘a” Priction .

-> Ters Fela%eol, ‘o Uh’hccym ‘Qow;

3& — ’Y\()TL'YY\CAL dQ,P'H‘\:

@ep’ﬁr» LonPo-thmeg to  umt fprvn oo = Yo .
S — vonmok alope...
31/0?@ UDWPWOU‘Y‘& ‘o Lmrv‘»@’\m Atlnw) = Sn .
Rn = Mnonen ok mo\\w&je‘
40 WM Satze *LDUZ) = Qn.

Brin Negpge  OTNAPET Ol"”‘g

ge,\' U;W;,b@nn« SLQUQ, SO,: Sr\,

Mn = Yo
RS Nor  urihornm Flow o
o @-QPH\' CA‘Q’“CT% <g1()'m Sedboon o [ evlsaal
dg ___'1= 0 _ | ' |
o Non ’Mw%e*\mwgtow |
. l ' 4 A AT
" /
w A l Rorpid /Sudden
Grodualiy tfgf.? Fowo oo Flows
: (RYF)




/Bacl{uuo:/‘G@l Cwwe W Backwatbter Curve.
67\Muw\% vanied, Flow.
Q—}eaol dae ‘o vel,p CAE 046 @Pphocwrl\,
dnonmll ¢ gu‘"‘fP <4t e/:mﬁmp\z
o g;:[)d\}\\% variel low.
5 Qpalo;a\\a/ Voried Ylow (SYF) * _
oed, e Ao Hme & U callad Spokially Noriad Flow .

Ll

2 km

porit

gr\ ipa)dab% varied. {lo_uoj Yhe “bhpw mma"ﬂﬁe  dbhon .

o5 fpmaodinac Ob bw‘ﬁo)cfon w@ in b\\"’f field.
3‘1]{”“‘}{ ouk  w aken qk\o‘w\ chkt@\ﬂﬂ'\'t owtle®  w oo, W&’m

- C]‘\O\T\’Y\ el GQQMQ—%\,\/ "

N
~1

, \,\L T
g = depth of {lew i
= W Eb:).\b-;':/?— <o d-lo»f)e& PG’\Y\-t
S S_jOP i Ak o} {low
= widkh o} e Fwnfoce

p = oekked Par\kmo)c@l, , :
— sold boun darg in conmbeck with fluid., «

«<

P = wokked onex.

=c|s areo O} filow o B '
. _ 7 '
R =2 {\'\str\wc, WQOK‘M , = q‘&dhog,uﬁc ™ME N @(Q'P—’H\' ‘

wetbed onea — A {

PSR

il




1. (pe C%aﬂéu,\ah - C’]‘\O\)Y\T\,@ls

A= 58 \_ tv_ '_— i]Ig
P= b+2d | l;____\_____ﬁa /

R“—'“-».f\__::bld

P b+25
Qn Cose 0{) wide m\:wﬂ&ulm &\mfme,u, N <<< b. <f(j M\Jm‘l
R = b&) = Y T= b
D= A ~= \35 :3‘ Rs\d\\j

® % 3t cak ’W\(L&ﬁr\fw\é‘ o{) qgobxaulic @ef'\d” = \74\’@1%99, OLQP‘H» '
gt coomot Le o\.P{;\/LeQL ™  bhe case of dos'ma/ gl\q,P@ od
 hammels.

Pavaboli ¢

e 2
D= 39

o TY'Lom(iu&anz Chornels

6 —> sove vorkex aggle,
> gide tlope

gop UJ’L'CLH\’) T .= 2 m&
\74_7'\24(1, A = —%—)( va:j X,l“j :
. - m(j,)_

2.

s, A = Y +toan® .

NVeAked. PQT\)DMQ)CQ?I,P: 21,
=(2 et )y -
=2y {1+ v
- P o= Q-j \ﬁ:‘ta’nig

R T



Y‘ﬂ&z

P 23\"\:’\;\5 2.J 14m2
dnowlic depth = A - ™Y =Y
% T 2ma _2__—

%dﬁ\cux)\ic, c:Lo,pH\ o)) -Entma\e w 0\7'\0{51{3@“0(“‘% 0{).3042— glope |

Anea » A= sz AT:2MH
P= 2yi2 AA:myz-:s’%:ame
R = 32 y » P: 23 I]+m2
242 T 20F = ™My
2J1+m2
2 2

3. 'TYaPezoioLc& Chavrrels .

T = b+ ’bm(j

A = \03 4 mtj?-
A= (b+muly

P= b+ 2yfitwme

R= A = (brmy)y
P
b+ 2y N
p= A - (b+wmyy
T
b+ Q.YY\J )
qtkSep%,
TUESDAY

4 Ci\}culav Chonmels

l

2 vsind

It

A = Seckon oanea OACB — c

Areo. of s OB




T 2T —> TV

2 .
o A el Y &6 — _'2_)§ 2?6‘\")8 X YcoS6 .

. . 2/ .
_ ?(e_s\nzza) = v (29-52‘\«129)

2
= %—-(26 -—sm2@)

P: 2y8 = db

R=A = d(20-sin20)
P 8. d®

R= d(20-sin20)

g6 .

O = % _ L (20 —sin20) _ d(20-sin20)

0dy the once & ekl full, (0= 1)

2

Mekked, Gned, A = T‘;
etted P@\:‘m(’k@?P: TTr

. . _ v _d

q}ao\ncwuhc, nadims, R = _%_ = = -

T = 2vysnb
A = _g;\i(z@._ sinze)

R = d(20-¢in20)
20

D= d(zo—sm20)
gSIinO

3 ©



® Cinahon & hammed 7\L»\'Y'\’h/'\'va/ *ALLM,

2
A = Ty —:>R _y i
2
P = 21ty T
D ™" — oo (mob de{gi*\ep()
@)
NOTE :
Froudsr mumbor = ngﬁb‘.ax.{on@ - V

—_—

@ﬁwrﬁa ~éonca, Jg—D

f}ﬁbad;— Inoudes mueaben amd Thenc (\gdﬂwc daPH\, D o

.
AN

§
AN

OLQJG\Y\AQL Jon ahm*:qﬁrom 1540@ o‘n(aﬂ Corendan C’,\\mmq% Tbuhmg

~d AL ot 67\a~1-\n/’croma/t glo@;‘b)c W prewne low, Uonca
D mot obz%n\qi %9?& owhon  Shemmn 2. M’“”\/t"a/ thU,

O Porirmeten OE @U/LP,gQ —  oTT \l.@
| , 2

o X 1:) one g@v&—~d/x,‘u~, O%) @WP&Q

o meqck) cls ﬂ'\cuPz c(,\r\maaal, A av QWPX@ rose YY\%Q?L{
oo wice that of minon . Gladate the porartage

Shagge  In %ﬁd\xwho naddu
Re = A EY Re,b'—", A
PC; ‘Pe.
Re P - 27 J0b2+ 400 /3708 b=2a. -
Re. P, 2 = a.a34 b

27Ty,

¢

S

€

(

.



v’

N
o’

i
L

o

T
&z—w’

L

%%uwiﬁes area, rarmoind  he gavve 'befbd\c o,

2.

T ab = TIr

2 T o = Ty
= ¥
2
..o RC qlq3L‘ Q_. —
= ————— = [.1g
Re nTixd2Za

Re = 03944 Rc.

6A, c}\amaé’, " W\édb\o\ubkc Noad. b : i0'5>5 "o (\J/)

X Dnoude’s Numens(Fr)
o< 3 Lo onidicak 9\0@
F =1 : eﬁ'\i\icc& ﬂlow

Fe >1 3 gwpon o rodical Glow
- geﬂ 7\-»2.:3% am C% ulOD» c:\\cm'hel N

D=y
o FY =

V — AV
JBD ]35~
®© Jgn  oubleal Flow,

F—\‘: FYc, =1

ot __\_/_C.___ = 1

1930
© o  gubulical flow, F <1

V
{9y

Aspume YV = coratonmt,
Ly >Y, , bhen B«
glou}a Lo 8?\200“\7!2)1 C.L;z,p%h ong, A subcn?dcw(f

. MNe
tYNPadS)



Hrsume (Lj-: constartt ,
s V < Ve ::> “L’homt:(ujl \ALOUJ

¢ 2
%Y\LQJ wacnﬁicwt —()Locoé QN _ﬂi}o"\f\qlukl gtom.

© o Supern ribicad ‘Q,OLO)
Fr >1
Y <Y
V> Ve
Qloma, 2upen onbical  Aloo occuns ak hallow dupthe’ 94

I
AN
6_,
AN

,
AN

Ao monat O T 3=COMJ‘75 V>V . A Vave, zmpanméﬁmi q%ouor‘i

¢ ‘
Cone adwt called Tornnenrak Houss?,

e

Y%
oL {{./OUJ wo 7 v | |
Me.ok CLQP'UW medt  amother e s
(1YY )
flow nee dagh T tham
e ’\\oc(\h(‘/{f
— Jon "!;71\,%8%0&\ ¢ |
F o= Y _
9D
= \/\ri 3 D—_-—}:L
— Gon  pan abolic chasemel.
D= 2y
3.
= VN {3
=y

coL,

e
AN

{

N

o~ L N

-

~



i
‘e’

e
Sons

¥ @

_ o Cinendan Choovmel 5

G.) ? uy\m}\y\a, r\’\ Ou\;h

C:\'\ ow\'nQ;\ 5

— Jon tropegoidal

gD |

Q = 10 s .
Find  whethor How oibiead
g ol ovticad ot Supehvd\icai.

6
V= Q _ )
N 10 _o.iose ™/

= A4 -‘;M

NERR. &3

o the {,low w  suboitical.,




~> Reyvwold’s Nuwmber (Re)

Ro = Inotdia {)onoa,

Vs cons Jonce

Re = PvL
Y

gr\ case og open o,}\om‘v\e,b) L :/\ZJOUIOLMMG nad s

R@ = PVR
o {
Tou cineadon pipe, Ro = Py (d= 4R) _i
: ] ¢
Jor won—Gnwlon BEes Ro = Py 4R sﬁ
Y. .
/u/(a e ond lows e ‘o -ﬁwo&ov\ o Fanbulerd .klouo ,.
R N W
2gd. 2q GR) (

Q. H goe of) mmﬂa,%.) otQM\,)gj P Ho wos H\iobﬁ% a

rackarguilon duck o qrm x2m. §B Re L 9 Anume vl
Re = Pvd _ Pv@ERr) ¢

* " SAMNAN Y :

y ¢

R = A - 4x2 = 2 , 2. .2 !

P 2(4+2) 3. \\\\\q\\\\ <




@

Q C

@O

C O

o C

laieaN

3
E4

Q

3

C o0

C C CC

SR

QOO0 ©

—> Classfication of Open Charvels  baged on Ry 3/% ®)

Re < b5oo 1 Loawuinan

500 < Rp < 2000 Foornitio ol

Re > 2000 ; Yonbalent

%:Boumdcuy Shear Stress of Open Choarmels.

rere  § > wIt Ok@mafj'

So—> ook botto™ XLOPQ‘
0

~ - A :(b +m2j)g b+ Ixg)y =32 P
1
} /A p= b+ 23\1!‘}'\"‘)2 — 44 oxy T
= 4 >} |

=15.3] .
R—‘—" _A.,z_" _gi - 2,68
P 15131 . :
7"‘“5 = YRSo = d810 x2.08 x_l_ — 20.5 N/m*
1000

2 . 3
‘Preg-{:on Tube w bthe dovice wned fon n\a,omwuv\a/ GOmoLcuaj,,
gheon  ghroms.
- WUniform Floww Formulae :
() Chezys formula

Vo= CARS Clined = 5
whote ¢ —> Chegys  comsbamt Colind = 40

(C> Mwmﬁ Brnoothnesd . : ‘
. %:LY\QDL cornols ’\'\OA}C /LQM %"d(ki‘(jy\/p Y R

Vired > Vanlined ,
uonlined canala. AL Ve ¢, C T\QPMAQ:YW

2reo oth oovacmd <o

J¢ "o othnans wn «&m}c .



‘74—7\7\0”32 wu LhULQ,CL.b-\% @nm' 06 C

1, goor\OL 2. ?ow'LO{QX- 3. ghcwejl

0 <3 <1< 4
Csea < CY\,VQJL»

v Dimersional {ermula Fon ‘e

I R TdL¥

NOTE &

() N)ormrx‘nng s Fo ymula.

l/
. B2
\/ b R S 5

n— J‘/lo\mmgh Mfg (9598 c,ogg{)eaeﬁc :

Vo 1
™
Mowrmings ™ repraetite 1o "
2f3 2,
— ’/
NV L /T L=

' -~
Birmensional Jbsﬂ\mwla, : [P 3 T

-* \/W.e,m"\fb o{) \./Vlo.’n’ni’\rg’é, gonmu/{q,;

a) gt .‘\.b a Z'WNP\Q, 697whu./[q“
b) A3 oot of the Oharmels  ane

‘Q[_)%)QJ'\;\V\’\G\’QCQL 8'«‘-‘??0% CON’Y\?OO\Q&, 1o othen ()MMO&, ;

W NaONL  OcCun ate.

\;/\(o'r\ — OL,'gw\o;Y\o‘\O"ﬁoJL &m \’“M@ \Lel C

£ B
[
.
= <
i3

e
1

Tunbulerit, i hou

L

Y

S

~

o T e T N S S

e,

~

7y

M

M S M

' NV S u N S S VY i T e

e




ccoceoccCcooo

(m-
A

(.-.
e

Q.

in mawuje. .

- @y

D
W2

Q = AV
X Y. R2/3 (roaonrang g ~6®7‘t\~\u¢qj )
Q Ay y eyt
= q %y
Q = YR (Chegge {pr ude)
ot Yl
Q « \33/2
% an okﬁP“H‘» .06 a, C’:\\af\rﬂ‘\él, \hcﬁa@bop La 20%, )°/° bn e oo
= 8]5/3
925/3"
5/3 ( ) Q 2)5/3
9.k
'S/g, 2.“356}1 %359/"

afb =

x Relation bl

Ov€33 BY,

¢ ¢

C\nezy s ¢ & 'I‘Omrm&v\é’s n

3‘—...

2L |
clrs = LR 5/2"'




Q.

G codeukating vokue of n, instead of mm% dep m

~ alme o{) " (VN

n = (dso)’%
21

!
Ernon % (1000) L
Ly,

A

1000

Ny, = R1\6 A48

' ernon :(’%-lb ">)<1oo = 216 Y
_.1 4

(v NMeyerhoff's  Modified Formula.

17
N = (quj 6
26

Dap - gize below  which ao0°k Pan{:‘\o\uy- one {\'mcm.

—> Coﬁ\leyowwc,e, of a Charmel.
Q = Kkls
N ok woen maé be ‘the Aelmuﬁq,,uor\\dﬁw?\ chaag Y
L/Vlovnw'nnéii) . G} = Kis
ke K caMled Govvu%_c’m& 06 c%cxﬁhgk_.

.74‘@07\0\/1'\'\3, »‘kt) m"m"‘\)“‘é& "Q@LW‘ wlev, -.
| o 2la
Q- A LRRE
K = AKE
n

A

=

A

PN

L arn sk

(ot mtutay



00 e o0

"
-

CCCoCoO0O0OCOO0

C

e
‘\. -

% Relotion  blw C%egg’s C, /Vlcm““/'m&’z n.o & %@5
Branoge £

he = £Lv7 _ £Lv?

> %o\va@\k@\\y E€Fficievt Channels
ghom A ormmon Mmans PMPQ,Q;&\,@_)(L C”\'\CU‘(\T\LL A

sk 4o be W&(b\w&ca\% elkiuent (76 v 6’&/@ Tw:,vac, wa\wx?

QR = AV

Q K VY ,IJD A w constont

X (RS

Q IR J 'L’f) C W corwtarit & S W wnestar

QXA

WS
. P P -
4l cammel ik B Le Spnandically  eficionts, | &

Tow N MC}\&“JQJ oy TN

akune 0%) bokﬁ“‘km‘@‘ amdl W\aﬁ%gcuhol 610Pe,.

o 8\,\)(7,’\\ onea 5 M



Q.

(1) /pecbomap& ar  Charmel.

A = By ‘_ I“
P = B+2éj :‘%+2(‘j. & 2 =
G wvion c woekted P@wi\me)cro?l,
ar _,
Ay =
—A o = O

e By=2f > |B = 2y

W iclAh ol o M_c)calvﬁu/too’\ horrel S . Frsg %MC

b=s =3y,

Yo = 2.5

(v TY\ahgu\av Section

O = 45
fide slope, ™M =1

3 ,\ﬁ» LoNtT & i onglad W Yhe
At's] | @lzﬂ 3 eﬂbé; {R Y )
ekt .Jcmm\du*, n o P Y

Y T S O 0 T 2 W o S S e N o T é ., o s e

(b TY&-'P@ zowdal Section

Condiion 1! Amume ™M = covet I{ Lﬁ
v Y= voraalle m

A =Q3+ *‘@)3
p : b+25\{1+m2

N T e R T S o Y S



ey S/ S A T4 \ "3 Yayin e N

S

%<€”'_m5 Y m) =0

b+ 2M5>: lﬁm

SOP ordth = 2 xind@ned side

R o= Y
Condition 2: . ((variedsle)

Yy (Ccorutawt).

P

YN

Q

= 0.

m =

!
V3o

4 comine o top wAMh as omgin, amd dapth of How o
nadius, U o sewi—dnde o dnaon, d Wil doudh all the

3 fides tamgertialhy & means am effident bropegeidal
Qeckion, Wb f\\“l‘h C% A 7&3 whoow e aé?oh_

vy

Comdition 11 Son Tese
y =08\ d.
R =o0-3 d.

Cixculan Chaxmel ’?w’nn"wa /Pavﬁa\\y‘

nvelo cﬁé ~

condution 21 e mane Q,

Y= 093d

R= 0.29 d,



_;»q—‘ydhcum\ié, Cf)jclﬁiciehi,y V5. gC,OT»O’mJ\C C?'\owme,ls

Gydnoutic effiiengy . 2elatel to dudare camping
copaciffy Cro the mone) of & giuen thape o dannel
. @L%m@% S’l\apab o{) ”o aoroneda moﬁ Thove  Zoyre ¢

‘he Le’o‘b Q[) Qm‘\ﬁw&]bco’)'\ econonf

onea ofy s+ Buk  comardanry <

ol be decided amora NIV JVPN gkw%.g)% P'Wmm of f

NGO ub g\xa\'gu one GA foUousi— ' (
Doved— ORI L Sha?o,gjmw ¢ @cwbo\ndle,= 9”“”‘{;1@). .

Jrovn Sre ooove, Y™ — Onauhoeon 8%@};1, e bhe most %&%‘?—W%

Bhage . (Boktzlging ’»\Zganmuc el ey chso ) Z

3t Sept, | (

¢
N

The erongy  poL unit seoluvne we'@/\n‘b o} avetern wrtt chammel

ATURDAY —}lS’PGCi'FiC Emnexgy :

,@_&Dﬁ s O(’Q*U"YV\ A CaUeaL XPQ,CL‘BLC gﬁ’\.ehcjg' {
E=y+ ¥ » R

J C

Unit: ™M ¢

C hannel

%Spechcic, Enevgy velecions  blw bottom.

Earaw avs

C
Two Sections of o Chermel. ol ¢
€

1: Choanmnel botorn nwe () ']WW\P ) foufv\?

Case - v -
tn Yhe duneckiom o} ‘I)LDUO @) ® -

_ C

@‘Q,@PGJ\ H‘ye Q}\O.T\’T\Q;L bO{*’OT‘ﬁ) ™R ) t A /. 7,
the gpecific @YY o _ :All C
: X § E .
Q—l—e’ﬂ& E1 > B2 @ Eq E, @ ¢

E, = Eo+AZ. (»h%ha&hé he)



Q

G,

cccoc

Cose 2: Chranrel bottom ob\oPg
£, >E,

By = k2o — L2,

Case, 3: Q’\'\oonv\el bottom qﬂon‘goﬂ‘bad‘
E, = E2 (heglzoﬁva h;)

Jhe Two olikbe)\eﬂ\-k A@m Po%»[{(a,
ck@’L e sonne gpm@c e/v\maa/ (E) ouu:,
hed, Atarnoke Depths.

E\:EZ'—-‘; 3"_‘_&,’\_2-‘:32_%_ N2
9 9

s (1 35) = o
\

@) %c’camgut\oox G\r\con’nel -

77//®/i” A/Z:LN: T 777
E| ©) =

=Y, F= v
‘193 ' 3Y.

9 (‘ + B ) - Y% 1+ va)
2 2

NO’TE':

]
8\ \ Hll
v ‘/ = — /]i
@ @) lonigor
V2_2
2992

Gl equucdofoﬁ shodl be used \16 alboron atke, aLQPJOM o, e tione

b) E]mamﬁukan hoornel .
CR= vz 5=




—> Spec‘\-Fic; Ew\o,\rgy qu\/e,.

IN

{
K—"—'»PPQ"- L\MB {
{
Yp b — — — — — SUBCRW\%CSW {
3 ‘ ¢
Vg | | :
AL —ca {_.

Ye ) | ! SéPERCRlT\cN.
WOl T T an e wer & (
: 4—50' !l l{ ((O ey B mb (
Ec=Emin - E :
_ ’ _ )
"ngBLC’ Q,’Y\.Ua'a/ cowe W dnawom v a Pmﬂc‘mj.kah O{.MC:\‘\,Q)}?Q" (
é‘/{) M&‘wae’ C’\Aaméeb QPQA“GLC Q’“’U\ﬁb/ curne c}\ané ¢
A e ™ Tave  mamber o Fpect < it J& cwrwes (
O\Q’P@“dkﬂa upovL Yhe ohA\.c:\r\OJSe, FINTIN '\Wﬂr\ag& Qé,\om feoson o €
Fo 0O . ' C

. Crical {/tom | w H\z {Uaco COT\MDPO'Y\dAT\ﬁ ‘o whiih gPQC%\C
enangy L mAMnAM C

— blw the, ¢CDL omd the lowdn hmb,y<yg.‘-)4@m& oL

w C

EUP@I w\ical ﬂ.%jim\,- %m\m\\@ Hm CDL.  amd, Uppan 'L,;fﬁb;‘y>yci

»
I

Monce W ¢ gub ouibical Agw“\

C _ de oy abhon  E rvrone Yharne  Evin (eetn zpe,uguc, e%)) N,
difjprart  cdopthe  ane powible (yr & ya).
Y, Cowpm o ﬂu{)mmmL o Y5 COAfLMpono(c to mbm&;cac,
{tows. | ‘ o )
— Pl kwe  powlde dopths (Y By) rrasponding gue gpeaific eng
Gro, called, Abtennade. dopths :

P

~ Uppon limb i a&ﬁmﬁqﬁm to  spexi ‘Lu»-f line. oV %:akmw emang(,
Vo2 4
C .
(.



O

I
Yonn’

C C ©

Ve
[

=3<1+ v
2\93
E o ¥
3 2\98
As ">‘>O;—E£—'-—>'\
J 3

dv  rmeans “wppon .b‘m\b oh wwe VN Méfh\jtb.gc@ +o 4e L e, (Ptﬂrﬁ .
; e & .
_ Dowen Urnb wid b= -a%m
Az Yy 0 the XP‘WL‘@C "”“”Qﬂd’ Cwvve wLqua 4o ot
the o5 Ot Zpui@lc ermangy PREIN M&mp‘ktr%‘ccak)a‘ '
-—vgnom O\’Y\a' Pe‘m‘c on the A ancb, the ‘o o%w’ 45 the

otk the LQNLQDPO"‘\OU“’B/ PO%@W&Q/L @Y\Uzw/ Une .
n olwo  caled Potertiod mﬁa/ L‘LM‘

P‘boﬁoak ‘%0 X —-aorA  Ov ¥ Q,QL_JSLC e\m(%
02N

4e Une  nepnes

Qlonce.  the ge lme

—> Discharge /D'\aévam_ (g vs y). g
, ‘N
Pwchange  pt . wdth , g = Q E»_J
h b 82 - Subcr{vﬁch
g}'mc\cmge curwe W dnoam ﬁg\, o 1o i_(r:
: . . B Y I 7
giver wlg  apedite ey E1- | ¢ |, )
_ | Supencritical.
g_£ ws gpm‘g\c o/vxum—- C}\mg Qb’dib.c’\\ml?e— Y, .__.__\ |
. ) ) ) | .
Corw e ols0 c,\rvox’n’ﬂ%' _ - q:ma,x >GL

@orv\sbbpdhobma/ o - eridical {low, duacf-\-\mwe A mq,xlmm

5361 owa gthen 9. \m Yo %ax 5 two. olllgb?ha.h“t ota?‘bf\,b mwlm

| —> Specific Force (F)

T fpe po weight of wakn W caled
Poace Fonee, F
NoTE:  pecitc fonce b onsbant i the chammel %0“”30"14«&/@

ak oy ga.coM W\Lj\wb% losses.



F = 8 + Az
IA

Q —> oo rmerrtum Olb Jblouo Pcwsx”ﬁa tha chermel dochkiom pet
gh unct e pen Uit Loeﬁ'\o{b o Jud, _

AZ —> W\do\he&-\mj&c PT\WMQA‘i pn wnt w«z@'\’\-\’: ob \&bw.al,

Ay
9N

Z —> clepth

§p

. = F2

urmit  be W cald " bwac,
Pomow«\ekﬁk \Ej eol, COnnesp o o{,\% 4
Yo 2. _@i S N O ETEUWYT {bw; pon vt meg%—\— 04} %LMM_L

of €6 o ¢ls from «Anm gunfoce

,?Pmk'bc {@nm, com@p’c w uaed mea\agQ o{) WWO

Y

Y

@
®

(202 () &\ .
IA 2 by A A R ¢

dn this eqns @, widbh ob channed,

ebjdf\e?\ :j) Qn tj') W Le. Mom..%ﬁ‘b@ on/ta one M”nkhom "

gJruwe JUUOO

' " Aepthe.

_,_(?omﬂbpo?\dm&a, to oulical <HOUO t\’pm{;.c. tg%@, L eAannuom.

,,,,,

4w difjenemt dlopthe (3, 3 y,) one
Pwibln, called 60"5“30—7%1 o Lequerts
dopha

—> Critical  Fow

- Ihe {low cowtw?o"f\dimg/ o wVich,
@ olled.  Cribieal Howa

pw‘»\ﬂe dopthe of fame gpedfis foice ane called,

S N

S ¢

C

{

9(, —————— — (\
.

| | NG

Fe = Frin {

XP@%:{S“G em%a NEETATY aenvae e




i

oo oo

Vo

C OO 0COOC0CO0

. { o
’ N

2 C @

E = ¥y + YV
%9
E= Yy + &
2\9,3@-

Y
2
23 < As) dj &\\\\\\ S \u\\jl]%dg
S c ITion FOR -
C::ll)c L FLow = = A3
A J T dA=Tdy .

NOTE @

® Jhw ea\\,(;ﬁt)'n W valid ~for ama z\'\aPo, ol ohavmel. '*{;97\
critecod {Low

2
® 9 = £
IA T
2,
_.\_/__.::D
3
\Y
Y =1 = Fr
{90
F=1 Hfon cnibical flow.
2
39
VoD
29 2

Jon riical {low, veosly head = L (hydroulic depth)

4o Oma/ 5/\“‘1)?@ Oﬁ Shaormel .




1. @gcﬁcaﬂéuﬂ,ah Charnel
F o8 by

9 T | ’b
303:" Q
gb*
LYo = (2 \®
9b%

EC:BC*’-VJ = Yo+ D
= Yo + Ye
Ec,——%gc

.2. ﬂhloméwl.om @]mom'r\ei

@ - A

g T
& - )’
3 2m(\j
E_QE,— .236_5

. 2
EC. = HC"‘V___. = yc’{"

i, PN

e W NN

N e .~ N N T

e

™6™ AN ™

T e T A T G N A

S
/



&3
@ 3. “Ponabolic Chavmel. T | @
) Ve o ‘ .
k: QZ — A3 M
i 9 T s
(\ A = 2 T
— ‘ 8 3 3
0 ‘“(—Qg Ty?
T.
Y. = (.3_)3 Q>
N 2 _/I -r2
O 39
{-; . yc‘ - —9——— @2 ) [/3
O >\ 9712
G
O Ec = Y + Yo = Yo+ D
29 2
; = 4 é_' Ye
-~ ' BC 3 2
=5 ]
Septs
RV |
The line dmm% the ongn eoith A

A, UV % Q,aﬁlc, e:\'\.va a, PB{‘Y\”LT \&@l
d&kb@‘\eﬂ’\"t OL,LbC’\\.QJQIjQ-& %&’1 a (ju',vah é\\CXPQ_‘
o 6 Mamel, ©»oa S%ngé‘j’\n-t L., Ny

X = cu'\—‘l <__C_)
Ec ’
3>Q2>@,

— —1 2. 0 : '
= ‘tan (-g-) = 33469 ; -ny de:owaulmr C:\.wm'v\e_.l

AY'
= Font (—%—): 38»650; £on 'E:’Y‘\.a"éu\aﬂ c\wowmel.

= to~} <-§—> = 36-8603 for pa&abtﬂio Shovme

—> Sector Facvor, K

b A A A S R N A N L.)§ a’i{; PR

AlD

A’._L\_:Qc
]

’ Ks
Ks

1

I




%% sical wvportbomee  of Kg. \
' — Bored  on  the vodues o)  goctiom {)ao{:mj Yhe oubtical.
in &h onaps ol %@x@r‘ﬁ,— charmels  com be  coloud ated &méj% Lo {

.

o

Fan

- Choovmel Tromsitions

.

Cose | : Chormel  woddh Yeduwcetion

o

) oﬁrpphoac%h@ floco s Bub~onitical |

Fain Y

Bso < By | - YAV /T/ DI, ‘ ¢
— SUB(,R\]IS%:/__/_%L/LL (
Q= @ = Q ‘ —> B (Fr<1) 8 )
| f77/")y77—“/ h
=2 & q,=-8% l,/ S (
! BI B;)_ ,
. . g
ol’\ <49, ¥7 § ¢
A2 N,
Jq-gbuque‘ cr,.\\o\"ﬁ'\’\d, bo o o q"\oméomt Y, ) .g\.
s E, = B : - 7777 ///4[‘*1€
NOTE ¢ ' : .
Az Ee=Ei , SP@Q‘LKLC emm(% Qwowe (E vs. ¥) @ nat \Abe,{,uu{. L
, -,
L \mwoksws\:o\wd)m& bhe volue 06 Ypo As qu o'\\amé% %\om ’
wckion A 4o madon 2 ) diachang disgnam (g ve. y) om be wed
| - & __ A

(Re’hm*g' d\ué\\ou‘ge T VN n the E1_g_1_ :?n \qu\ o {
A\ _ TN _ |
Q;Ab; ot cal “ﬁ”m’ ab  q, >9 Y| - ¢
= Y <y, o 7)) 'i
. (

. . ) . . - /' .
dy wreare  bhe ovel of wakoL falls o1 | S
Aaoeorch " n the  thvoat &L consbriction Tmax )
(

L -
P doswome widbh of Horook Jurkhon decwases, Then q fuscth

LY\"U%M% ord, heMmee Y, {un)okm dacraanes , 3% Bo = Bc, e widdtd (
s ook e o o ol b e Qigea &

9, = Ye. y | 8

TR



Mg’

w O

O ©

o C

.

"
Ny

N @
g,ﬁ B> <Bc, *hen O, > Geaax which B Mot po}»btb’(e \6@,‘1
8{,\,@\ u/g gpgd,{slc Q-Wwda/ Ey . gz\ gnden ‘o allow 82<Bc,9
the Ufs k‘\,ow aoitb kst unled,, dovth  noease Xpmci-t(c, Wﬁg/’
dpom € +o €7, Yo kvow the woawe Pc\b&cmh on ‘the szmam

o & dm dustorhed., qu,thLc M@X Corwe.,  Shodl Le wed.
/]

%-})@U\&Y\é SPQ/C'LB‘\C, Q/V\de ta/ Curwe, Ln
'UF\Q_ S&b —_ Q@lolc,ol T\%CLO,Y\- ) @b E\ N oneased
+D E\> , Lo 31 N e Qses "\70 81’)

e the wls  laued AV RN ckxom

81 o 51,

an anpnoacf\\de g\oco b & upehcm)cﬁzal.

B < B, = ¢, >q, —x _
Clroormel  Lotkorm ’\\omkéo'h—l: al, Ez =E, Y
FTTT 7 7 7 7 7 7T T 7
Y2 > 9,
ALl L \/ 2
@ 82>8\ &//J///#
N ‘ . _ 5 gu%e\:rm‘m\f L 32
2 obzp"\'h oy waken nsa  n the By
v 777
o nadbhaede POTVECOY\ '\Jb Q\OPhD"“‘(\"‘% -gloug F‘>l_f7
7 7 7 / z .
b wpaonticol . )
(O ‘U"{)QJOVL E- E“J\H— ) |
SJD BQ:BQ ) Qr\ildc,wl, -:é‘lDUO e/)&b—tb | ~ .
- \
D the Fho ok Pom&m\, Cov R, Yo LAY
| » Y Q. N‘"‘Su‘;ev cvitieal
, L _ . /
e T e 8 57 . d %//
. - Y
‘4{) Bz < Bc ) them 9, >q’mm wkof\\ ; . q

W Mot pewible Jen 2 gven uls  gpec, erunqy.,
Gn odon o aow B < B, the Uls low
g dostunbed  wikh Lhc?geme, e gpec. evargy

o B o B, $E omeans U How
8®Jc3 tutunb o :




. lpejb@\_m-hé mekgic Cuswe. W gu«PQTL O'\/&XCOL,L ﬁ/%jiOh) ¢

V) E‘ YN R OA LS ‘o E\’, ‘9\2/ L’LIS "&“Q/L CLO»O\QQA% \&1% {

Gi oy’

Case 2 3 Choormel  widibh 3\horeq§ew8.

AN NE VY ;

)} dq‘ppnoao\\'w\é {low o \P)‘ (

b ot cal . Sub ; <o (

Ba > B\ 77—L777>>>\ (

7 /\Li 7 7T 7 {

.= 92 < 9y (

Chomnek bottom o h)%on{;— M) {

y‘ 32_

o Eg = Ex (

?&.LQJ\JLL’YB ST AN ange Curae ; 7 g //\ S {

. 'y N ,Y\ . ‘—’ {

ool ‘Nﬁ‘to ’ =3 92 _ y

» N{)BTL Fe < % é Jo >4 9 Sub eritical ¢

Qq—\: meavs \JU\) Q}\— D‘b UJO*@'\ Acus ob ’L‘f\ ‘b“\,@ mq:.m“;):._ |

| QDoPco,mdsiDL .’th)(:'vo'\r\ (
NOTE N >

44 Ba—>o0, 9,—>0 and. hene Mo Jlow, %

. (

(b %PP”O&&L“(T' Jblmo gu?mm&qu 34\ {

82 7 B\ % qr?. < q,‘ {

@G/{)W’% =AY c:\\co'ﬁe, cwwe  \n dupen crocalk | Qrmax £

. : 9 N £

7\98\'0'“) e <€ A :% de < 81 | 3;_ g ) Su?eha¥m0m\ {

4’6 heambd rlwel o{) Coaken ‘{)AMA N the 7¢\

@raopomouph ?oﬁ\jacm ) : .

{

Case 3: Chanmel bobtom. vises (ov) )'\u:wﬁP (oY) bump

“.

o) Ap pma,a/\&wa Now gubovtieal . I

ﬂ%{
TSN

YN

eleyatrion



@0 C

e

7,
N

‘-w;

o C

cCocCcCcocCccC

C QO QO

¢ O

\74%6&’\’\’\(3 o d A 06 Sharmel 'CDY\A'XTCA'YT\T, Y //%(@
DAQ wAddh s armuomed,  comst a, W onsh- va; .
Alonca q(uo\\wxée coowe B ot wseful  In ks
qu%&iﬁa Yo - A c'\woo—m—\e,\, [)o‘bk’b”m, ‘JZJVQ}L A
ages, Shent  Eo LBy L '/Z/E"
hi--— =€
Ei = B2+ Dz, gy b — —AFE
rRQ,EQT\T\)LV\& 5\)@%{@ @W&\a/ SSS NS A he L

sudo— U\X“chokk %Amvp
{)@\ E, <E| >Then 32<3‘.g—b ey Yhe lavel o waten

M@Jb@ c -
w the uerd of cormbnaction’  im wane pattem

NOTE: Q—lqu;
é't) dhe M@ Md'\qk «6@’0‘;\,@51 Wnowoses , E,  decweases ~69’L a

_8\,vevx, wls  gpecifye YL By % {urthor deowe.aues.

H oz = (LDmax = (82)¢ (cnﬁdmk hej\wk o} Mm?))
Do E, redued A4p  wentmuame S ovtical  gpeciie vt el
reans  the  low  in the hamp becomes  ovtical.

B, = E. + (87),

é},ﬁ AZ > (AZ) pmax )' then  Eaz shall be lexs than Ec WORoh M
Mot Pw\lo\o_ {e’l a a'weh ulg XP%CE'LC emuga, 4 endo to allowo
Az woore Hhon (B max , the  ug Lo 5@% dirtoobed,  covbh
Lnoneose v B TG form B do EY. B seon w the

g?mﬁ‘ﬁ wvw\éa/ Cwowe, ab E, nowohd o F , 31_"3“"\6‘”’% '”toj

b> -<74PP7‘D°‘£\“"“’6 ﬁlou\‘) gumwhc‘llv: o | — |
=2 < B = e

% 32>8\ B—E O\A@. o he >t 9 F77 '///V/////
( ) Sl‘_?:"“\'_("\::a% :[BZ
Lorsel o[) wokeon hoadet e Yhe %“\W‘P 4 P — N
' 3
porckom . \

When  AZ > AZe, Ez zkaubawm E.
oo A Mot P oxeble, . Yo uls  glow j@ﬁ

Anstunbed, wsith Mowon S, gP‘é‘WB/Ek"\—‘;“E) Y . . >E
: t 1

2



?@{)@mﬂ\é gupan ovdisal 7126'10W of 8pecfic emmég,J

>

as By Wwowars to B, Y deoeases o Yy’ ¢

CQS(-’, 4 C\’\Q’Y\Y\QL Bo'ﬁom OLYOPS

@{'\C\?(\’Y\(’j. width w arsiorned, Yo be  wonstent _/

Y Ys
B PN S S | 7_,_;3 .
) oﬂ:ppnoacﬁuwg/ {low Fub eittical. pz b

ST T T 7T

E. >E = Y2 >Yr |
Jhone W wo \/um/a:w\a, Co el o *@L Ob.pjc\x 06 o\y\o]o.
gl()u:) gquLcm“\‘kca\ e

(i) ﬁpphoaa«‘w\g/

Ea > E1 = Y, <Y

P-2i¢
{
L 9] thow B Mo fuckion,tt b called 3lip {low | (
3

o 99 _ (
doc Ll (
Q o (
% > r° | (
R —9‘ _ —> 2 (

3. < s
Q . Aa¢ I _(
15 _ Q _ (
\ Yiano \' % a00 ¢
(
> Q =R s (
(

1 2)3 V2 . chearna Wl 3N L ,R=

4 Q = AV = b& o Y § (wote,m %wan charnmel (
Q oS 35' (




o

P
{
Vet

C ’ C;J g;’ S \/,,;;

Rhalf — Ghale >5/3:
QA 152

— l.
= S - o

4
\[—— _— =
S Jerexet T

a-

2,
A = @i—H»x’E)'Z_: 12 m
p = 2yfi+m> = 42
R= A - 12 _2.12 ™
P

- ¥ RS = As 10x2.12x 0:002

= 41.6 N/ns

—_—




14

14

P =

Ay {1hmz = 2yVz

3

P=3T ({)m elhlaievtt va?@éww(, chammnek
' —_ W\obbg ob W\;@o%oy\,‘)

=31+

3.

% SU’PQ91 crivtlieall

LN = B.068 mg

0.4 + q X %Lj_ = 6 + q'g X"l_'
o',_‘z "62 %
q = 2 mz/s
* V] — q,_ — 2 - = 5 m]&
Y 4
E\—&|+%*o'q+52:
Yy = 1.6m, E =2+ 8
2
2
28 = L6+ V5= 485 mg
bs,
O Joxwms
F=08, y=15m
A=Y > o0g= Y
EEI

v,

Vo T T T e S s W W NN

~

! r‘»\’s_.

AN N A

™M

o

N



o
S’

\‘w}

3

16,

‘' o’

s

q=V4 = 3.06 X1.5 =459 nis

Yo =/ \ % _ (455 _ 129 w

(F)n = 283
Yo _ Q
In
pY — Y —_ _(i’____
{9y gy
=% Fr o 3 simil
Q:Y)"\ - 1 <H¢ )3/2
& )e In
2.83 _ 4, S~ —
1 an = 31 —.9:_,

NOTE !

> Arequation (ged,
Y in hdeauL'Lc &u&r\P.

o &

9 (1+ B L 4
I ( —£~> —32<1 + E%) Cavmot be wsed. M&; s

ok totnaspondht o gavme gpacchic avegy~ ok both  fection,
gh g;N v '\Dnd)bﬁ"f\,, "H’\Q nibieal %(ou:) ond. tm\k%@?\'\'\ {(o:.o ()'\owg

% (14 22) = W (1+ &)

i = 9 = ?.@23,
Ya 1. 02

Ec = 2:5 ™.

Ye, = b b6Y E¢ = 2 m,
.25

Y, = (2@2
gm*

| ) ) " |
2 = <2Q = Q= Ik.79 ik

Ve

A,8) x 15>




3 _
Q. b\"—‘-‘ 2m, Y, = 1,2 ™ q, = ._Gl_z > = 1.5

by
bQ:\Sm, HZ_CZ qfa—_@___::f}__:z [
2 |
:L - _‘__. = 2 I s &
Y + y\> X 2@ Y, + %)x% (o‘]-a,sume charmel, “
bothorm os r\womaoyrtﬂa\l(
2+ (I8 % L = Yo 4+ A, 22 s EL =E2 ) {
" % 322 2 {
)
.28 = Y, + 0.20839 ¢
| e (.
Yz = L2 m ¢
(
go\wna Yhe obove cublc equation, (
Yo = 112, — 0:35 , 0:52 m. (
' (
/3 (———-) = 0.7T42 m™m _ ¢
3
= 1.25 ’ ¢
blyj ‘
Fv = 125 — 0.3 < 1 = subonilical )
\l'gxn.z ‘ 4

‘We. Kmow  thak, floww & swvcnitical . - Yo >Y. ok geok (

2, % Yo = 052 8 Y,= —035 _one nﬁtu,ked.

€
{
0. Y= 12T V=248 mk > g, = 29 s <
AZ =.0.6m. :

€

A

- !
) <—%:>/3 - (21@8&)'/3 = 0.945

_9, >Ye — zwbcm‘hca\k
4 the apxgnoac()“@ Jlow gub oitical , the LQN@L o) waten will

AN

ﬁbau e harep fom)mm Qo co. Opﬁocom C,\o) goornd  to  be comneck

o rone ek cm\& W '\\MGWE o W\uw\? proviced, lone  Hhom z

R

A »

enkeak ,\\ua o}, (\wm\?



e

C o

C CCC

CoC G

v/..-\

P
G

2\.

Ey = E2 + b0Z.

= E + (8%)

9+ M = —”2—8(. + @z)c

i

2 4+ 2.4% 2 x 0.qu5 + ©2)e

s B2 = 0076 m

%

1273

(b3 - MHena  ufg ;HDbo 5W dnstunbed . with, thowease W

@MOM% wonves ane called  funges.
Nolue ©of nueas o us lawel MY, = (¥'-) =9
ET = g\’ 4 \1|‘2 @=By-v =
=y + g .
29y
E|’ = E¢ + QSZBPJ\O\AM.
= L4 +06 = 2:01 ™.
, 2
2.0 = 3‘ + 2.88
%ng’)z,
g, = 189, ~0.42, 0,53
9 >4 = gy =i :
AYy = 1,83 — (.2, = 0.69 m Y,=0.9 ] 9.
- ¥ [ 2%
=4
B\ m - : \
’E‘m 3m




A wakteor  3unjoke remans  NoriZontad,
39_ = Y — L=z,
Ey = E2 + &%

Y+ N = Y+ VS gz
b 8

= V, = Va (wk?.,ow W \,L’YWE)SJ\’YY\_)'

P

¥

Wakan  gundace  nemaing W\Ohigom%ait rmeams » bhe  flow
urah o e Sk Wy =V, , : ¢
R = AV = Ay, :
A\ = Az (.
b) 3) - bz 92_ ’ . (
J2 — b
I\ be
%32=0\Q)\_g_:|:2m,
Yo = Y —AZ {

£
Y\

lo 2 = a9 — DZ |

s HAZL = —03 m (—-\:Q, th dicokes H\q’)‘? &M\K‘W\?&Dh 0‘6 {
W\uw\? 9 oono»na) ‘

Yervea. Hhomnel, lowel  Snopa %j, 0.3 ™

Q:\Q_T\'\SS -

22 , | {
o ‘ ' C

Yy =2m - bz%\'%m C

by = 2.4m M= (

Ya =16 m. ' B | (

Ei=Ez + Az

A 2.4 %2 :




o QO

o
%

1

o O 0Q

0O Q C QY

CC 000

o C CC

EZ_:

= 24 &5 — 2.32 ™
2x4.8|
Yo + Va2
29,
A= Q'%’i»\xl-é)\.(,
2
b6 + 220 = 1.5 m.
Kil
AZ = E| —Eo = 282~ L.§5
= 0.47 ™

b(:L\m) Q:“'OL‘ rﬂg’{g) 5\:\v5m

Jq&wme osddh O‘b c’}\a“(\’h@/{, asb

conEarTe

OLL) = 0.42 m..
S\DL A8\ % ‘1 ow"‘%% ,
0&669\@?‘;;9@%
© GP% et
E — = , 98 L4 WY o 3?3\{ & g
C 2 Ye )\ tﬁﬁo o9

24, 9n

2
3\X%
1,67 = 3¢ + (8Z)
(AB), = 0:28m
PT\.
.. Ey =Ec
1,67 = 2 Yo
= Yo = .11

e = ‘
(2
) >

|

QZ

Vs
2,

sV =

blavn 5 Shnmel.  botom b ormumed, ak ’ngmw,




T Sepr, > Gradudly Vavied Flow

VEDNESDAY
X ?@,aso’v\s .

-~

- Owtmatin o foo i s wn M
— @ff\ow\de o{) cls  omd. 8\'\&?@' —————

—_ @Jl’\owaje o{) bed 8"'0\3@” o : » !

| |
* Q‘SSL&’YV\P'H,UY\ Y . ¢
—Dararsune dagbribukkon w omumedl. o be ’»‘Ud?MooUC S

($treawlines ane 3361\0/\&3%?)0 and waanL)

”3M bL'vv'tb@\m -%LOUO ﬁ@m‘nwlaa, com be <eak used +0 colowt

\/aLOc'ﬁEj ok oma ekt oM.

2/3. ) .
V= "375 R 50/2 N iMMB@?\m {,\ow
2/3 l/a :
= |
v ™ R Se™ 5 ove

S() : bC,CL ZLOP@, & S(;__ gg‘v’uum/qu)g

" N 7 N

™~

,
&
~

— “Kivekic e,maa/. coMeAEDM bcwt'ofh_ B amued. o be wm’é

P
K 29
'\lelOuE m*mbmo’\'\ W amurned 1o e Md@a\’\a.u/tah (umbgy\m)

Buk W O
%C\&Dn \b OJKSLA.’YT\@k. ad O(,, ,’(/\"’DLO'Y\ ad k’LhQ'JG*-C- QJV\!U\ 3/ COWCJ{xbn

—> Differertial Egquation of GVF:

dry . So — S¢
de 1— Q7
| o

Ol‘\j —> E\IDP@. o waken gunfoce., ok &a’m—\eL Lotora

o\Ot.,
Qr _ @ .1 = N
3{\3. L AX 9 A /T ab
% T - R/2
3P«3

3 | -
+ NV + = (_o’wzﬁ:aYTk' in Yhe e,’r\zr\@ eglu_w(;(b{

pen Ohomnel oo, B {Dﬁ‘m’g‘}\mc’ o o cnmm

SR T T Y mm-n‘mmmm



ax

C*‘ﬂ = So——S@.
1— >

(\/L/c‘waj mtxmr\b’\g"* \{)@\mk&/{%, bhe equotton oJD GVF W -

dy

I = So 0,
C

—

n \0/3
3

)

Wisirg Chayofe  fommuda,

dy  _ 1 — (ﬁn_f )
aac So J

5 Waton Junfewe Slope @ 4o Honigorrbal (Sw)

Case W)z %irna, waken  fundace. .

SO = Sw + OLQ
ax.

2 Sw = SO‘%_
aose |

Case (i

SW = So + dy
doc

> Differential Energy Equocﬁoh of GVF

TG

Vk@

- df’p_\'_\\ u,“““o\QﬂAi'ﬂa in the
Anecomn 6{) ﬂLouo

\c Hoﬂwnfak

dy (\_'FYZ) = So— S¢.
Ax
LE 5o -Se
DX

AWoken gunface galb‘wg/ —~de/(:>)c\'\ o waten dimem{w&




- Classification  of S]opes

W

L o ?lope,—— Mone O(ezP%}\

~

Mone KLope— Lom deP"a\
So < Sc So >Se
Yo (07\ 3’“) > Ye Yo (Bﬂ Hr\) <Y

% MO Slope : (on o:%o)ij\@
coL
Fowst Prokiles ane above NpL D \,@9\
& oL, . /~J

ey P

™

{
7’7
Foconed Profilen ane in bluw NDL & cpL . ’ ¢
Thrun b PT\D'S‘L\-U one below NDL & CDL. 5°<S
S\;\A\r a  Jknd Pnot\\u ane Mi% P;\og&u_
Qnot P%\O‘t\\i;b ane. Bam\g él o\j‘\mdﬂw’\'\— CUTVV QA )
_ R _
A ose|1- <_s_;3_ )
o fe'd Y {
1— (Y3 .
) k
g
T ot PN’E‘\"” Y >Yn >Yc ¢
S | )
4y _ S (*‘V"‘) = S0 >0 => 7uing profile.
dx +ve . ( ]
(.
ge’\ S.M PﬂO{S'\h’v(“—%), Yn >Ye Y. C
ﬁ’_ = S {—ve =4eSy SO - 9\'%“3/ Pnoﬁ&o.. C
doc —ve ' . o (
nd o, . . C
Jor 2 Pruotk » (D2)5 0 Yn>Y>Y, )

Ay v —
a9 = 50( s ) = #%ve -—‘> dnowon dowon  an

+ve

\(a))\xng’ CWQ,. )

P
4

e



O Q0 C O 0

O oo e 0

A T I L R

- N
ég’—r: So | 1— }i'\,_g
Ao Y = o

dY o =5 the weton sunlace uw ponallel to  Shermel bobtom.
do.
gu\n’a\cﬁu wae l‘fN\OtD thett NDL (s Poo\koLO/L'tO Shammd L)UHTDW\

As Y—>Yn (ot de’b j-—-fﬁ), oM woken  funjo<e PT\OBi\@A Vnegk

Lhe NDL aﬁw a»(jmp‘\'oﬁca%.

@ M @ dls: y—>e0 = dy —g,
da

Az i@._.%go, M1 P7\°k“u‘ tends O becormne hok%ovv\—owla ot

Adx
lu'\,e_ C“g Q“ﬁOL-
© M2 @ dls 1 Yg—>d = M oo
doc
pno[gile_g
He M s QY_L,ocot—oJl fun jrce, will ™eelr  bhe cpL Mommal%_
da ~

on Ponpax OLLCLLLOJ\-%
® Mz @ dfg wmestd bhe COL Mmma\% L A ub meon the

c:\-\ow\neL bOtO\OLCLB e w Mot PﬂOPU\.g ouk\md.

Dy > Y > Yn > Y, (subonitical)
M2 —=> Yn >Y 2> e ( buboﬁ)\ftcod)
Mz —> Yn > Yo Y (Gupemonlical)

NoTE

AW Yhe ARad Pno{;’x\vo are Xu?@\o{’&icw( omcd  hence
Tytnaudic CYW L powille i all the tand profiles.



% Steep Slope (S) .

So >Sc f . L{
D

3'\ <3C \\ {

| N (
@ NOL

Si = Y >Y>Un (Juboritical)

)

. > (

Sz =7 Y>> I >Ym (SMDQJ\QT\)(W\) )

Sz —» Yo >Yn> Y ( SKAPQ}\O%*ICOL") ¢

q ¢ 94& o(nou.k\lc, éwmp Sp 2 %MML&L 0\7\0'}) (’PWLBL& ong in €

(

y Crvitical Slope (C) | ' / (

| (

(@ C ¢

In = Y | ND\_':.C,DQ:

NOTE 3 d — ¢
gi ooth Ok enLt Ab NDL & c¢cDb ‘ . {
CD\mc/uoth } ¢

Transitional depth — @@p%k WDhore. NDL 8 DL coindde U colled ,

£ avrsittOral d.v.fr\:’k AL bramvsittonal OLOP'HX —H«xz_

, LD ok gUJ\-{)MQ. tenoly  to becorma Yoot vgentals Q

R gepT, _ ’ /—ﬁ@ ¢

"HURSDAY ' : ' _
&

1

X %ntgo%al @Yoﬁle. (H) (

- -

o)
So = 0 7 . -
Yn—>0 ' ‘
. _ » . 77 7 77 7 77 - S ¢
. : 5 = ‘
» NDL do mot esdst, O'hb CDL Q,D(Alo‘ts o €
Ho —> 9>y, (Suboitical) Z
H3 —> Yy<y. (gupmmt) C
¢
Hz: drnandic. Gurnyp.
% Gy ¢

~




N
/ Pl i
Nens? R Seans?

<""‘. TSN

N
g

r E C::‘

.
oo N

Yt

}

Py
4

o

o

—> Combmations of Water Surfoce. @YoFi les

€ ’
dYQW OLO‘W ns .

¥ Advense, @ho«éﬂas (A ) q( &

— choonnel bottom MK\’é N the doedton Oﬁ +low
So: —Ve.

Y > do mot exiwt ;S Ay do ot exust,

e
Ao —> Y>Ye (g“‘bdi‘ﬁcwt) /_—_\‘

'[‘\3 —> Y<Yec s <3up<2nc;u‘bc,od,)

— urstable.
cplL

Az : Q—P&olmaulkc émﬂ? Cumatable ) S0 <O

%dﬁwﬂg &mrw\f? w Pwibla_ ' wolioh % the ~6an@«3’

nokiles -
prot: -
@) M2 b) Mo & Mz D Az,

9*\03% Wndum\? e PW%\Q’ M Pz o \—b wnstable it &

ot e f\@H— b OO

N,

gﬂz) QY\oL SLDP@ L e ’a’\ah

5% 3lope , the sunipee Pno{gllzb ane

g‘i) N SLDPQ’ \Louzowed,ba‘
Loms  glope, Pnot‘\\m W ?wwa



—> Length of Woter Surface Profiles (ax) of GVF :

%W\é the ity M(E» equatkion,
one covt calenlate the l’@”g'a’\ o} wwtan l(&JH'Hz)/?_

sunbyce. profiles O
I3 : Y,
Method, 1 : Siqgle S%ep or Diveckt :
. S%ep Method. i’
. A = AE— i ‘ |
‘ | 50"5(—‘ Az >
@ ®
AE = E(-E2
ST = owenoge slope. = Sei+ Spa
S¢ aq % pe -
go JonNe J@W\Q,, Q/v\m&mf)t JLOPQ, com be weon Ked, owt \{e‘?l miclolle,
gbneama also .
gm(ja, Xlope, can be Cakoukodtect lgﬁ %{\% QLH\Q?\ Gl,\aaa’ o
x Pemoentks:

— g—}; Lb'f Lord  accunota ob the ev\azj?/ XLope W mob

PﬂOP@% | —L—akﬁ’\'\ w0 SLLOUNTE

- g”k L uuoe,l)u\ \LG’L PJ\A.&Y\OO\IC ( lned comals ong)

Gindh mo% xm%a)blz me noN— pnibmcsﬂc, .
x MNMerits @ '
— ka/ goz,bC‘ELO'Y\.

'Poca%)n od I: MNuwmercal on Gvap'\f'v’ttal lrr\:eéwrocﬁoh Method. .

dy . Sp—Se
— —

A o~

~

N ™ S A

Y e S NS T

o

L



¥ Mevits : | C(V@
N — $% v vone accuncte omp aned, O dineck  stop |
tho W kL FUNNG Y ‘
o 3 bm Pﬂot\_\l W Mone Qppno‘o%{aykea taken
o aLcouNTl
_ e M%uk *@1 both Pmr\f\coﬁc & no«n-—mew‘&c,
Ca%a\b. |
iVA c@'e\'v\e,v'\:ks';
— % v more Hoe, COMBU Y 't
(?Y'
N Hydva,ulic J W
4t » o Z)t/‘eao% ha’P\A\a vorued {low.

3\ : 4n\,‘\7€aL /@ne(';qu) mu3%%$ / y
Y, ¢ Jimal ///)o«ﬁ:d'uw\?‘ﬂleia%{:_q BSNS4SRI — _i___Cg.
. - ! ) 9,
‘31 & Yo %Jc’ér\en ane. called. Swp_e\'_>’31 L sub
Co'h\)k.tﬂcx\:e oY Seq,\*e““t‘) de P%\m. ’ v
|
® ;‘H_%_ —> Sequert: o\ép-\:\\ ratio ufﬁ?‘ﬁ non urz"\'ﬁ)?m unt
h
e (Yo —4) ——>9W‘? W\J@w
O] %e,né"}/’)‘\ ob du’vn{? <LJ_) =<5‘t0'4) kj

guJFQJ\.U\AJUZCQL .{tow W\Q,e)ﬁ"na, Zul) ULEELCOLL \6‘.01}3 W —H'\Q, C’O’hd&'&oh

Né@l. ”\.\ajcb\au&uc, 'du.wf?
x Thges of H\'jobwuﬂio éwwq)::
—_ emvlja oub?'upor\ion ak dls- 010 gp-\,\,{,w%j 5 %0 —H'\ad: BPLMUJ%
W sale

— e,k()ecr\fwe wo"”& O{) charmmicals o tndusbrues.

LS dandy atons  of W@&MO (5\4@9““ the 3 fundavnenz |
ea‘mz}cirom 6—b el WLONOMILA ,  Fuch b I




b fw& eq\,goo\h)m !

Uy eohﬁ?\/w'd,)@ eq%ooﬁto'ng
G Momerturm equaktons.

-

ane UAQD{A

NOTE f
O] ’\/OWQ?L \W\?adr C)'\om O{) ‘mo?meYﬂ:mm Are, quobued, u)x’f:l\_

Lo o} Wagrﬂmmm cfutton Tt bo el <
® 4n H»cénaotua“a varied, {ioco Chamge of ™o menbum ¢
sz\l)lz, Yorve o dorvivortions only- cgnﬁmm}j— g erngy (

Squetions  ara used. (

X% @'SSLAW\?‘:HO‘Y\S n -the @“083558 of Aydvaulic gu@ :
{.
3P%’®° force comeapt ) <
| Gy FLength og) Jurp b svrall  amd, hance. {ickton L‘b' "N'ﬁb,dte_é

iy /Be,l)e’xe and  afbon the gU-'W\QP)’l?)V\L Hlow L amumed, be
i oond szsaune; dist mbukton. ’\E)O(J\M‘battc

G GL\oormeL botborm  w adumod Yo be ’\’\Of"go'hﬁrcd (o Okpp'\é

——?’Re\ceaohs Lo Hyd\rau\\c JLU"EP of 00’\/ S)mapa of Choannel, ¢

Y2

1. Relotion blw K\ g A » {

-gquwvb@ F =

2 _ . Q2 — {
Sk ) - (& ) | Q
gh 1 | | 2, - | |

2. Engw _l055 “n the’ l’\ydvowt\ic \)um(P

AE = E\ —E2
Power loss (P)
P = XQ(AE) '




C o

)

© CC

(L

C

At

4% &

X% X’h’OU(\O(,ahoL fquxﬁOY\s‘ ‘QDY ,Ped:*a'hé wlon Cherm el

® 2q9°
I

= ‘9‘ 32 (81

“‘82)

® Yo = %*:—<~1 + s 81’—\,‘2)

® 4 - %-("4"\11—1—8522)

2

2

Fri® = q J .F\rzz: q
993 9y;

@ AR = (32~3\)3 .= (\h»—"\/z)g

44 Y2

@ ‘y' el FY“L 2/3
Jo Fr >

%C\’\“\'Vg)

% elassif{cod:\on of %O\‘(C&tﬂic gqu)

Jt ' based on Fnoude murnben % i“m

N Su\(g ce & Woavefronts

Hydvaulic  Jump

€)) OCCUU\,A l)@.c,mc o%} ‘XL"P@G’L:L)QC.
ak «&Low mezﬁwa gubovtieal s{—Louo.
Gy b Lo sbokiones o ficed
ak o gqiven beckion , hence VSO
colded, %koﬁoﬁefg/ dvtw\f) on E%amlng

ya ~6L0u3-

S(A.Y'gg ,

D Qccun cme o lfbimg. o dagy
“+he 3&68 anedd  a  channel.

0P ?w\éﬁz ore mmOuing qﬁd’twc_
C}wm?x.

v q,&'\’vskeaob, Mj»;’cot}ﬂ vonied, Lo



Surges :
(hy -Hve sunges :
The gudden nive of waker l@ the oporaton
o anﬁ:ez
o) +ve Suwge YOVITA  Dis

— 4} CL@Q%@ st the heod o ws

°f a chammel N

ZULOLOLQY\\AZS l,uk‘%ed, TM\ |
Virv
9y = tniblok Yt ofy uage, | \
Yy —> at'\.hout Olefr\ﬂx. ‘ . ' gl . ,
w_4u \ )
Y2 -4y —> MSH 06 gunge. Ya. \ i

v —> iniald velodly

Vo = Velooksy o} e&mew\:af\a (Y Aunge  woane (m) wWane,
F occunas q[:?m wl to dis.

% Coloriky of wave (c) @ & & the nelative velodty of v,

& \ .

ﬁn thus PT"&)\Q)’“) C = VNw—-V = J892(91+yz)
2Yy

& gmq)orc\s‘a’\’it‘ 'Po'xr\'ts ' Hhe  derndw atom P

o~

o) ?waa Y bM\C'wué— LLWO& tn metura . fjlv.me, L Mo amaéjglg
Jon wnebeady Jlow dinechly. Unsteady Aoox  ore wrwvented.

equiv aker 8bzao(d ke ha O'ppb ey Opp Gﬁr‘c;a wane. uelbcggj
b) g)”l W\,OLQ_,VT% 8%@% Me w o o4 xLl-ouﬂ S—_¥ Voo Voo
&/ prnartuom e@\ uakkom. & waed o \\
A 7Mjb Vw~ \'
“{i’h% Ve W "n\ 7777 ///////&////// /////
Head @ Tl @
' . Wg — pls
Ghe obove e,qu.oaﬁn‘“ 193 ,\ueéuL \L@?‘{, Vw- V2 “V_W‘?V‘
WQ Wowed, wweh, :

e N S A T 45 T 0 WY s

Lavge, wars = (39_‘191) >>> 0\,
ﬁb: S']la(,a.f\, t:>07LQ, ﬂgwnam

~

o~ e



s
i’;tk 'SQD'{T)
(roRoAY

o
[
AN

(;.J

(o

“ o W

1=

Srnall  waveg % 32-—\91 <<"< Y 'CQLQMQY\‘\‘OJ@ L&)C\NQA)

% Fhomes Opped o waten.

Efn case Oﬂ tmalk wopes,

¢ =~ I35
Cx\lgy

1 3 ﬂ@’[ Aeohv\aulm wan ey

>
NOTE; ‘+V<’- &Uk\je OCC.UNA 'u{) Y™ one tLOw L Tnone wadke g

one OU‘AC’\'\OJSQ’ occurns W blwy head % ‘EUJL (o blw ‘two gt Omg

b) +Vve >5t:LYge ’YnO\/hng ufs

rga do:sl”na a 8@7&2 ak H’\Q/_ d/e

C = Vu +V1

777777770

ﬁ\/‘\
= |.9Y2 (Y1 +y,)
\231 777 7 T VAR Ay v e e

= \] 9Y, " ; Lor swmall wave

% —Ve JSuvges

— Fall o} Lorel Of worken  sudden \l'
— lem {tow) O{) waken blw uls & ol s § . X X’
-’ ~ N Yo
a) —ve Ssurge '\'Y\O\frng cL/s N VR
| % desing  a 5(17(7@ ok the WZS' > > W
% r77z 7 7777 7 /77777
ujs s

®@ —Vve 3unge cmr\a%x'is W °°"""?\"‘ catred,
dn emgu,%oplodw move  fastan bhan  bottora 108@6
As ?\\om n f»aa Po&'wb X o] -ve '&U\\ﬂe, ™moves t@ Jﬂzaoﬁ‘eh_

Y (yY’)‘ Pue "o Yris 5 the qwye. ‘-Oi’u( lose s Sl\wpe. _Cnui S, unstoy

1



NOTE ¢ X N X’
@ +ve Zuuxdexs are ghalye . /7
1
Y
g‘r\ “+ve XUU\ij on  ‘the Zurth Y’

Corn b@ 2’8 CL:\Y\DC‘QA:“‘QD( .
ghalsle.

by —ve suvge mo\/haj /s

S e Zundeé onQ

P TTTIT T ,/,77—773

The dm ot bhe dfs of a chavmel Zuo(abm% opefxwz -

% Cowbination of Surges

o o Shammal. OP‘“"WL

| a\QY\Y\QL_ dosed,

0'5 a

- Control Section,

TJha seckioms whane How wessunement b done. W

colled.  Cordnol geckion.
9 l\zon.ejbtccﬂ/b

)
e

A

o~

T T T T T 7 T 77

uls dls

+\ve suvge. .
£N

—Ve SL\Y&Q

TT7TT 777 77 ///\/////////
+
u/s - middle, d/g

..<—.

5
N

e (
, N

t —Ve. {

N swuyae

L.\--L 3 I'd

A

7777 //7//\//////f’/é/{

' middle S

U/S mvi _ (.

L

{

./"\

, outicol XQ,CbLOM ane bebt*@x ab ooYﬁrTLoL

corvbnol ZQ,ohm e C?U'\;@L J;tow&) corcbnel, Seckions ouu?, OkO&SQ,’Y\f




Y

‘\‘w) .\‘ﬂy)

\'\")

o W W W WG

SO S

C QOO0

(¢ @

OudJO@j cg\om dostonbances.

x dn Bupeneniticad Alow, selectiom 06. con%inol Bectxom

C':- VW—V1=\]98)

v (supereriti
VC. prment 3&] J ____—>Vt
S Nw= Vit+ Ve = Vw >Ve, q%f//////// 77T

Aranse bmomels dowands dls in ce of suporcnibicol flow.

doopped. tn O el amd W bhe wowe trawel
QU\?QJIWJ@QOLL 'HDLO.
s one sdecked on the

g‘b o gtone

tpwonds s,k ndicadke

4 gu{;mcr\?vbak {(ow , cobn ol seckio
n

3 Cardnol gecttoma b sudoonibieal gloiﬂ
Vw
Vw + Vy = W

= \/C. f*“_A/'V1

» 777 T 7T I 77
Vw = V¢ —VY 77T 77 7

= Vw < Ve (gubovdloal,)

4 subottcal {LO&O, the, wowat ot distunbonces Anaw
R subonidicel ‘UDU‘)J control  seckovs one

Low andka b\}.s.Q-\Leﬁan,,
golacked on ‘he dls nenches  Of Shanmel ,

4] o sone o doopped a4 niver amel ) bhe waue
o dubunbamnead bravel towands  4fs, ik incleata suboitical

\@o_uo. _ , :
® gn CM-bLC,O,Ll \éLouJ, Yhe wooned s Jc?\ouuel, n both the
@ mm@’c?l;\f»&\/\a, > L{) a  rore W OLnoPpggL ,

[ 212 L L L s 2 LS

(@)~

NOT YV N T VNV AN

?Lh\zdo‘vom




de\“ Sept,

SATURéAy 13. DIMEN S[@NAL | | ’
ANALYSIS
—> (lDUUl.‘POSQ of Divnensi onal Aha\ys'\s

() Model 3%1&05/\ (7)) fommen%aL umeshé,ocb(mu (
G @Q]M\WYB/ 0 %@xm (nomn— divmnevsionad, 'l‘cmm) {

A

Qi O uts 06 ‘bke_ NL-SVT61IVS P@MLMQ Xolt{?@own qumm’—%o

. fond ok Y ackual Pmo\w&ﬁb.

famN

o s

—s Fouvier’s Theory of Dimensional Homogehei%y.
— F=wa ; nationak  Hevmmuda valid Jofmmﬁ)\ow;()- Lhe,

wonld ; hence dirmenaoma \/{6\ o mOgem 20U - ¢
) .
€

— F = a8l m ; empinical {oimulae ane wseful im g
one 8&@‘:@% »omlﬁ\ Value o{) corustant Cj\\d/\'\é‘“ $rom 3561:@\7\ o ¢
za/abf'«"“' C]-l@wuz, &% ana dimemionaﬂ_a, "ho'h-q’\OW\OCTen'\e,o(M. (

el’u‘ﬁa}“ «[)eﬂmm) \/\/I'Qn”r\/{.'hak «é@\mdq,»hor\ ]qomsjeneé‘

g‘\.

o

— Devivation of T terms

A = ﬁ(d,ﬁ,%,%);

!
dependent indeperdent
chm\ab\e. _ Variable,

‘p(A)O()?JX)LL) = Q.

Samemwb@.q,ommMu,wlzzﬂ&ogh@%u@mwwmmﬂm
| + dependent varuable

S hene, Moo= 441 =

P




Ff:zzo | ' | ﬂé

{“;25' S():O'OO'\, q =02 YY:\?IS , U=0.0I15
0} _ \ '
- Yo =(2& \/s Kexo 2* ) \
i
~ T8 x1
s
o = 0+38 m™
; . 23, .
O V=8 _ 02 _ o2 _ ' (Y9 : (o.om)'/a
O . A ™Y . i Xy-hz o-0ls 25
O
In 056
O
O Y=Y >Ye => So <S¢
O s, Mild Xlope
O
Ot Y =04wm
O
. 8C < 3 <Ym @ N)z PTlO‘kLIQ,
), _
1 Sept
1S I =15 m = 5 =4 ‘ = J
;éNDAy b | E5m; Y =3m So 5000 > Q=29 m/& ‘/' C = g5
0 @ep’c]'\ .‘_)3 thuz,ouslva, i Hhe dnecbom O{) %{00\)
O doc 1~ Q™1
K} 9 Aa.
O gmej glope , Sg Cam be colodoted uw'\vé/ szaa/’b ormuda .
O | |
O V = CJ RS,
O 15 X3 2} £
) Sp 41587 X 10
)
3y a L 5> —
O N = g5 58710 — 1.56x10 1
¢ doc 2
O g x 453



Wakon durboce P2 Suy = So — A8 (Gurih 1 G oshion Ai
ol

aoc, {lom). /
= _-—l—— —_— 1'56 —tﬁ 13
5000 X0
.—-5 -
2 = 4.366 X0 {
2. q=8w[s |
So - 0-004', {
h=h-0l§“ > 31 = 1 ™ ¢
] | {
Uc,f‘ot1 3 _ (64 /3_\Qé,m )
3 g —_— {
{
I
T == e ¢
In : (
2 1
e = 1y c004” (
Yn 0,015 )
% 5\'\ - (046 ™ [\
8(, >\d'\'\. ————-> Sc, < So % S‘E@Q{) Q)OPQ 4
¢
e 7Yn > Y => Sz profle. (natalng profile)
Y 4 L L@l ' {
aq. oA Sz W o MO ERET ‘%‘%\ ¢
N, go_o)ﬁb'“ will be  on the In=bL6m, )
o \\\\\ﬂL~\L\\\\ .
uls of 1w sedion | '
1m

A = AE-_ (obu\_e,Ch X‘SQP ’YY\Q?H\OGL) o l: , £
So-3¢ , ¢
E 2 O /@ (

- 239‘ . %XO'QZ
= 4.92 m | (
{
E, = 2 |
2 sz+z == 1+ 64 = 426w ¢
3'32 2 x (2 —_— (

e

AE = 426 4.2 = —065T m




Faan
o

00 Q0,00 0000000

»

©CC o CCO

o000

-

C C C o C

Coheulokion Sz Hon widdle G& m‘;:ﬁ o} MJH; G941
2

Y 0.q5 0.0\

Se = 0.017

x(o‘qs)l/s

Z
x (Se)™

=0.95

1

Se >SS = 7\&1&"8 pnotile. (fmja tlope > Bed ,s)opg)

AxX = —0.657 —
(0:004~0.017)

50.21 v

NOTE ¢

fmﬂ«g Xtope > (BQOL Xlope, %’R‘Si“a rPYo—Fi)e,

E%UHL Bxu» _— S}nqugdnuﬁw.

Sp = 0:.0004, q = 2 g

()~ -

|
\vl == qf‘ = —:T &\'\' SO /2 '
In
23
2 = -1 Yn CO\OOOLi) V2
In 0.0 12
Yn = 1115 m

In >Y. => wild zlope. ~

04—},7’001 geenalk kALO“\’Y\Qt‘TLQA LD’Y\jJ L“lj wl ;t'OUQ)'\ col,

As A o “6011“3 PMJG‘\“’— b Moo, Atern XwemL kv
na Pnok\lg, w\u- TY‘QQA: <DL, %’Y)CQ, dJLP‘H’\ QW"L

2

LV eqM@L o Ye.

Rolokive lot = AE

E

milel Slope:-

“’8

o bza Ohﬂmmuz



2
35 - q:lo m/S> N = 20“”}8

Y= 9% _— IO _o0.5m.
\ 20

292 = Yy, (Y1+Y2).

992. = ——é—:(——\ -+ JT—{- anz)
|

Y2 - —‘E—(A + Jirex 2.52) = 3.0T1

I

AE = (Y2-91)° _ 313(2-_41)3
) 44,9, Yy

¢1 Ui 97_,

DE = (U, —-1)'3 , 3
Yy 9, A (3'07"“) = 0723

Ya 4 X207
(5 o

8%  Q=1wls, Y, =0% “)s.

1 % 05
; FONFT = S Yrx da
gx b5 Ix Y, 3
045 QM8§ = ‘ + 927
9 Y2 3

e T e W o N N N . T e Y e S N N

s "W-“ l/m\

e

MSNOSS SN ST ™

~



SRR

W o

1‘«"‘) lww («w’

A W

42,

A v\_/‘ \r" “Aw’

88,

14

= : - | 5 =
h 3M) Ao = e 5 CQ = 0.9 Vena cortracta
v —
Vena, cortracta W the zgockoon COhere. l
Y2
cfs anea o] seb  w Uz,adr Y
‘() d :h _L—l\ . 7 >1L : 77 ,77—
_ inok = dopbh at vena |
go@ G = clap Cotnacko. |

= _3_2%_(—1%— {'H—gprf)
N %("*Jw@xlT ) =0.62m

Coeldeciont o} wrinackon, Ce = Area ok vena covbnacbs,
Anea  ofy Jop ot opewtva,‘

oa = —%—X—‘—— (amumed Metne
Y x1 uriolth)

B=4wm, Q= 16~

e = ‘/3= (‘_L,é: 1177 ™
() (%) - uz

= q’ = _L=||333TY\_
J 3

= Y>Ye = subonitical.
NO (')u'“ﬁ’\? ocs g

—g‘*PU‘ i cak 6[,00:) - datwilormees *Jcnawe,l,uwa/ dlg.
y‘ = |v2m) \/( :Q_.m/S.

Yw + V, = 4‘981 (wowe —knwe\kba q/S)‘

Vw — \‘\‘2‘3 — 2
= 1.43 wmlg




43.

gn +AhRw Pnobhzm) % bhe wowe W "Ehme,u}ma towarnels dfs

Vv = \‘33] + Vv, = |.23 4+ 2 = 543 mg

89_—3‘ = Q’\-NP\/HIMQ, :chm'

J =
VV\J = "80 m)s‘ = (y\ +O'02-):h'\‘

Ion « pohab V) =0, (\{@/LDQ‘A@ o} pond s 3,9110)
\,Wi\/\ = \\952
29,

(UM—‘;}?_)

Vw = \(Q‘z&h +0.02) (EJI‘HJi +O'02)
2y,

1.8 =j 9(y +o-02)2' (Y+o0.02y,)
25\
yl = O3 ™

® g«é the 2eoeom o 0 frovn swmrn o winken, part -~

wiakon on  Sunhaxe wlidifies an e m oy Jhe  lgaed 06

oly @ﬂu;\mbm% Wi o] waten

ey

~

P

R T U e W LN

o

o

o~

A

f‘-\'-

A e r~ s i ™ oo e,



\ —> (Buc kin \9 hors T +h eoyrem (OY) ﬁT

) Wethod of ,RQPQA-\::\'“ﬁ Variab)es.

‘ No: ofy T Ao = N-—M™m

S whene N —> +4otal Mo o[) v ardablos -
O m—> noi of Mepeativg varhabled.

O ' '
N ® /RQPG,OUEW‘& v oruodslon shalk wovtain ol the *é&kMOLﬂh\Q,h-\t:al, ”‘

~ on basic o menoma/ anity  ((guchas M, L;T).

I

ey

O ® Dependexyt  voniokle ghodk mot be Jhootent aa mPeodc%»ﬁ,
O oo adrle

O ® Repeaking variotilas comsst o) -

O | oy o S@NQJWCQL PROPOJC%; (%ma)voLume,pmm@e@\J
O | domeken  otc )

'{} b) s l»(,{v\e:ﬁ‘\cubtc/ PT\OP@W’% (‘Pnopw‘ﬂéj q)'\\,‘,c:\\, MU\)&L&-& h\onCOh (
{id)

O 661_ '\/eloc}@@, accelon akron, otkbo\mof:ﬁe.

i A a {w(k S dﬁmmm'»c Pnopeaf\a

o \ f&" N O o{p,«(\/a‘x‘\zx ) «‘V'LACMI% .

N | | :

3284 (L \[—J—- [ "

O o F= ¢(b, w, M, P)

O n=6

O \ o

N Mo davwtly (P), velo sty (V) amd, diamebart (@) ane choson
as Mpea)dmé v oiables.

o __ Tevm. Pimensions

O Noi o T tonms = M—™ = oL T2

0 = -3

) =3 D L

. — v L7

T tenm ¢ w0 T

O ™ o= 070 L ror! T

O = pM VDL F ¢ Mo




TP = o) (1 L iy

o +1 =0, = A= "1.
.._3Q1+b\+‘c\ +1=0. = 3-24+c+1=0 = ¢ =-2.
—b1 —2 =0 = bx=~'—2.

= W10 + = (hox_'3)’1 (R e R (orr72)

Ty = P V. D F.= _E
P Vp?
T, tovm @
A2 ba. C
Mo = (‘OOL_OTO = P AV ZD 2' %) : i

= Qm:3)°‘z (LT")b,Z Nl ik

Q2=O.) b?_:_1) C&=|* X . ¢
Ty, = WD |
V.
o —teonm ¢
e 9 p_oO as bz 3 .
_Trg = M LT = . p ' \1 ' 'D»~ -L»L l‘ ;

as
:‘_(‘V)f‘%) (LT“‘),bs 3 o T
ag +1 =0 = 4g=-1. o é

—bz—1 =0 = bz= "1 4
—3a3 +53+C3 1 =0 > Cz3="1.

{
i

i (

X /RQ-Peojamg voriablis one colled &0 os '\.’l\%j. ong, N'Pémdg'i
ek o the O duivaion o veniows powble % T tewms

¢

Fivne porod oy @ PCW\O“A\AW\ W oa fn of M}j'\% o {
PmAwM.m o g No: o} Po&sib’(& T Aums oe %
T = H<(Lg) . (




" M 0¥
n—-—m =1 PGM'LMQ, T +onyvre.

- Advantages of "Buckin horn’s  Theorern
mg& PN zmv?u, Vel ¥ 6§L OQW\P\Q/JC Pno()’(@hm wr\:\\ Al

v no' o‘b varvolsles .
ab N o{) Pw‘\bb, T s con be weorked ouct 17\/&%&%'

O — Ray leights  Method.

) | g_]\r A Lm,prbLb to eshhmake  the o O& Pcwstbb, ™
oo dorares N R rethod . tHenmce  outdadred.

O |

) — D'\mens\onm\ M krix Oethod

J\(. OJD jt—bgj\xw\b:h—v

¥ 0>
¥ whore ML= Aotok YO ob vori alfles.
3 ¥ = namk 0} oA

Ihin tnokhod omoids the comfusion o}, MOP*’*% MLT, FLT

teyn .
N
F P v D "W My
\ . ,
- r \ o @ e 1]
3 ™M 1
£} 1 1 o) —1
, L 1 —3
)
-1
'Y T | -2 O -1 o - -1 N
U |
‘()Yomk JES Vo o) NoN RFA0 oW .
O : o
&}_&
24" 5ok, > 100 del
vt:DNESDA
) 7 Sonalk  geale m,{}&ca o} G’ﬁdmod, ghruckune,
- x Seale nabio -
S‘_J ' Ly = Lo — B — Y.

Lp Bp Yp




Mo dels

;

U ndistorbed

mode\s
() geomei—rvicwua givnilon .
eonmpo'v\o&% ae/omepbn‘\cal Nackitg
Yp bp
Lpy= bm —_ Lm v Lyv= Ym
P Lp Yp.
L =lLv = LV

ud SN ok erioks og vrodel  and
pAkoo')Yij one.  govme,

X Sivniltbude  Criteria. "

A odel  amd ?hoﬁo@Pe ane. c,om}c;\ela_
a) @wmeknlc&/b(a, Grmilon — gim;l,wﬁj o) shape

Distovked.

POOO[QLQ ¢
)] - N
\ J i

Em o
: - em d
6 ke :
LH 56006 {000 g v 6 ¢

Lu # Ly

€3 Riven, "hanboun , telal ’hnoohzl/ti
ane. distontedl modlels .

i,

gi'“ﬁ/\ﬂ.&)\) i,t : ar

e,

b Kinermokically fimilan — gomilon  kinemadic paramebens, ¢

¢

\.L*E_*’L_»':me ¢

V. VYo ¢

tp P. £

<

Q/L -«

e, wNMpmdLYL% w_\ocﬁa ncub?oz ane  equ (
c) @amawc guwhm@@ — Comnssp e’hd&ré, ?m—h Thowe z?mdan' ¢
q(@w, nockios. C

Fop {




Gy o Yhe threo similaribees ane gatigfied , then (@( ©)
o mrodel amd Pprotatipe ane  daid 4o be comﬁm%j siveilon
o In qzt)ob\owllc mackine, o vadal amd. provotipe ane said 1o

be. cow\?\dz)ﬁ gimilos b H\@ ane ‘r\omo\ogous.

gwo -{)UJJ«OL &aﬁbaw one.  gaxd to be Mo roloao us il) uué) hawe

Fval o Honoanm Unos.

_;Frouole’s Law of Sim\\a\rﬂ:y

P :wa_% = v
Jrowiy {)mdz,.»dgo.

Q:v)m = Q:Y)P

(V)._;/_
@Bm“<53k.

* /\fe\od}% noxt0, NVe.= VYm - |{9m Dm
. Vp | Ip Dy

‘ \(V = \!9\/ . \E Ly ; distorbed model

whoe Ly —> vordicak O depbh teale natto,

Vy = V QYJ—L: ; umdistorted. models.
\QJD the modsl omd protolype ane ek fame bocatton,

Iy = Im =
Ip

' . 9 wokon = 9.78 2

G — (LY Ipoan = 983 mis
rmoon 5 8 an‘\:\L .

AU bhe adket 10M“mamkma, ghotions  ane.  Weaked cloze o




X %2, 06 'gh()uo{.e:b ;’(M: (

roudds Lowo . mporctat whansuen J haribakional,

.6@;\% b 'LYY\POth'Q’YT.k'. %an °g4 n the O&Y\@%XLZ, % G’Pe’h’ Ol\mﬂh@/lbt
ZPU\AUOO%’ noteker, wens , hiodod , Fivens, rasOnA ek,

A

X HArea nokkO, Ar = by = Lu.Lv ; distorbed, model ¢
'
¢

g:QD sl Ar = L¢ ; undistorted wmodel

£

x Volurme Aokio, (Vol)v = Lbd = Q—H_)2 Ly ; distortel moole}

(o) &8 = (Lv)® 5 undistor ek modal ¢
¢
x Jime ALOAKO (Tv) = Ly | {V‘—' %} )
- Vv {
T = _Lu y  distorted modal
T = L \IE: 5 undistorbel model- (
N[
x Hecdonodion  nato (ar) = V_ (
=
Lu/iTy
= ay = Lv - ; ‘distovked wmodel. <
L+ | ¢
ar = 1 mno(ichovL—eaL model . (
(LV:LI—l:LY)‘ ¢
Am = Qp j s pon Gnouddr 2 oo OQA ¢
MUndistonted modlals: ¢
o . ¢
X% (@’%01\058@ 710(*%0) QY = Avr . V¥
L

. = LH 9‘ LV R \( LV
= Q@ = Ly Lv3!2 > distorted model
@y = (Lv)g/z ] undastorked. model- ¢




"
N’

W SV W (-

R .

X (0rA®)
> 9&1:0\'\0\)86 Pey\_ ™ widdh 9, = Q _ Ly, LS’/)_

Lh,

L
32
q«k = LV )' M%Of\jted, W‘Od@L
32

Tv = Ly~ J  uvndistorded, moclel.

X- MOU% ﬁq‘ﬁ,‘O) OV)QSS)y - PY X(\IOL)\, |
= A x ()3

% Movmentum hoko = M. Vy |
= P LA
(“OOmerTEuw‘L)Y - PY’ Q—k) 72

dn cone the ibbw\ti 0{3 model  emdl :P'lojvo%gpe, ane favrne,

then P = 1. - s
C‘mo mcm%mmj - (Lk)

* Q\r\/or\k o ‘?mé‘a”)y = B X Ly

% Yone movb%o,(-Force)Y: My x qy.

= Q.‘\r)?*‘

¥ Pramune NOU&O)CP*eg“Yﬁ);- = B — ‘Ly3 =Ly

AY L YZ —_—

. ()Do\,ocz]\ nakxo . = t:\rx\i\r

I

(Lr) -

x Mannirg T ko \ y
V = —\—'{ R2/3 8/2‘ | -
m— i
n /3¢ L "LL'\:T
V.



2
(Y‘L)Ys Ly 5 digtorted "moodlel .

—
I
efro
\
i

o . undistorked ™Model

RS' \) Ly, Lv.

C = o - storted model

Lv

C = 1 ).- Ut orded, model.

X %O{ka/uc guWC.P haAxo
(hd)y = L\Jm = LV 3 OLA/O—IT'OMEd, Y"\()OLQ/L\
hjp
(h3)y = Ly 5 undisborted mmodel).

X ,gpeotktc gﬂe)\(ja/ ho:bco
(Elr = Ly
—> Reynolds Law of S‘imﬂavi{y

Viico us 6&’\&

= (Re)p

(PVL — (P\/L)
P.

¥ Veloctly nako, Vy = Ve = Y, . Pp Lp
VP MP Pm L—}y\,.

Yy = My o1 Vy = Jr

Py Ly Ly

e

P



-~
H

O g“& ‘wa'td.éf O~{) model & PhO‘%‘O'%PQ one  Yoame (63@
G My =1, Pr=1, Y% =1 |
O
, Ve = 1
O .
O .'
O * Use of ?%jmold’s Lowd:
0 Aharenven  Va Coun w&Q\QQA ane. '\\rr\q)om’mvr\: Uk an ~
@.
o {LOUQ —H«nobﬁ\v Pmm piped, motron o} {L&IU\Z, gwbjmmd,got boolies
O ke  subymorine & Pamﬁ%uha ote.
O S CA'MCL;)Y = LYZ
O
O X <’Voluw»@>y - L3
O % T = Ly _ bebe LY L Pe
G \v/V‘ YY Y\" MY'
O SH) %LMOLA one Sa'Yne, ‘
O Te = Ly”
O x  Accehonotion nokxo, Ar = L I D, 1
O Ly Lyv* Ly3
O ~ @J\bd"d"j@ aoto, Qv = Ar. Vyp )
o = Léx 1_ = Ly .
C L B
o x Moss natio, o = P LS
© | SRR S St A

' | oo
O X ;/VLO’YY\ U N = W_)y. Vy 9“‘.3'(’6 h:-;er-q
O S . — PY Lys' l —_ Pr’ Lya
Q Ly
Q. g o

% Yornce noAkD - = Wy. Qv

Q . . :
. S P R P £
U ' Lys .
O ‘ LY MWonk nedkvo = Fr.ly = Py e
@ .

% Prewwre nokxo = b _ Pr
: Ay Ly2




he = 4£L v2
L v2
E = l\r.! L\
£ T

‘Q‘ = Ly. ] L 3
= Y
- Eu\er°5 Law Of S‘\m‘{'\ov\{)’
Cukern Mo, By = drotia {once

f""‘\

o~

™o

A S

~



Cc o

O O S v

C

I

O

Sk law W . 'LW»PO;'\?(TQWI: whene ?RQMW\Q_ ﬁm - @
érr\?or\%mw‘m Juh  an  cawvitation  studlies. (OH

-’> ‘\OC\C‘}\, LQ\I\} O’(z Sim'\\OY\+y

Flastic é@f\& )

.\m,\)omkah% @kz/\weh elogtic &@\w ane  Imporvtary

\/\/lo@'\ Lcuuo. W

guch o %‘dl SZPo,zoL lodies Uke 7ockets , OOW?T\O/\/S'LBLO. Jlowos.
Ve = V. = \;e\oc}ﬂ:‘.j of (Joo&}1 on flow

= welooty o} U-klfro gound, .
Neloody of tound , C = L;—
e K balk modubue o elasfioly of g rbem.
’D S o{Q’Y\/oaig o{) {)\Afu,o(,

Ma = Y= =

C ! | K/P
(\Y)a)m '= OO“)P -

Y,

(% )- (7).

= Ny = K
: P )y

o %1 roch Mo. , M < 0,3, fluiols ch‘mwuk—eaLaz, ih comgresgiliy
e, Compratibiliy L ragleck ed.
Me< 1 3 Subtovic {low
Ma =1 Sowie flow

1 < Ma <3 ; gwpm&om
™Mo > 3, %PQJ\AOMC {)l)o(’o .'



—> Mebev’'s lLaw of Sim"la\r\%}l

Neboy Mo s W= inerxtiol 66’\06
3““1)0"‘3 ~ernion

{
Wl = W)p \
V _/ N ¢
\K—O—— ' ol (
oL P (
" P-

: (
= Vv = | Ty ¢
, \ Pr Ly (

AN %M A iW\?OT\ZbC\Yﬂ' UO"\U\RN@\ 8(0\6% e sion A
{repoTborTt Juch  an  in m\“%m oh cap L\Lcm:\a Ftuclies ‘
g@_\m Lo 06 Plozucak, Lubblea oL ob\oPLm L
7.5&‘ Sept, {
wery 5> Scale  Effect o
ﬁn corthain blMA,OL xgohaw one. 'H\ah one 6@:\@_ o z

Le :Pi\eﬂkorw\m ot gﬁ Ohba, efhect 06 Q@\Q W wrwidened amo(,
W ore "(\t&]]zobei ’H’x&_, f\QauML"'B/ SO W C<Uu.€d gCC(lQ, fﬂbeC/f (

‘ N ¢
Ve open pavt (gvavitational ‘pOY(Q,) C

il }

\ / ¢ | )
7 } (

~ SLJomQY'ged, Pawb'- (V"SCO“S 'povce,) .

- L

Hen e(,j n the coue o{) a é%)um, %ub'\‘\‘\mg_gd_ Pm % (h&mtﬁ%;
ba VAACOUL 6@@@ Qoo ”ﬁoﬁmw Law o be applied. Jhe pon (
Parc% G nfyhuaenad L‘ﬁ/ 5&0’&%@)@0“’% %G\uz, onnd, heveg, Sjmm(\
Lars o Le appuai. gm calq oﬁb’;i e, 6@(0, ot W‘\M

/
N



-

000

© 0 00

O

~ O 0 e Q00

O oW U

Y
=

O VUL uwuw L

A I

Lo e

{

O+

og

09.

' (ég\m%aﬁm\ak Bm@) > the ¢oon W feale elhect.

\u E

Ahe nelodromn
Ve = Jg, Ly —> Fnoudde Xawan.
= X -— ,Rmd'nolo{lu X w0
Ly
Yy _ \rg—; .~
Ly
8 a, =1 : N
&6 b <Yy = (LY)S/Z; |
Vr =
Ly
NMen
Ve 1/16.
N = 16, =2 Vm= 128 mj¢
s —_—
Uy = 0.01 Stoke Va2 =0.08 Stoke
N, = 2m]g Vo = CI
3 ds = 1S cm.
d, = 15 ¢

glo\,o Qvlowgl\ ’Pnﬂ\ém PIPOA (5 ﬁav@w\ﬂi % 7295)7\010&5

e,

Vo

Ly = ‘/30,

Model
TLL’V‘(Y\ Q/)v

—5
U= bBIXI0

_ Qﬁ_
« J2
Ua :

Uy,

% Vo = 0.03 XZ—’-‘-QW\[S

"Prototype.
ofleom,
Np =15 km[kn.
p = Lo2xo °

(6 &



Le = dm - -
dp 30
.\_(_"‘l_: Uy = "’S\X\S\S/l'O'?‘X‘O_é
\/P LY
V(30
Ven = 1‘_5|_X_|_D_x3o><'5)<5 = Ig50 /
2 = 5 m/s
HArecondi 4o noudlas Lowo,  Qr =1,
10 i)
5 Qm=ay = 1,3 m[é
5
O = () .
Pp.
"5/2_ 3
Qu = 1024 x (;) li“_/i
Ly
2. T o= dur |
LN
_TP 25
0 - L = TTp=50 minukas
Tp ]
3. Ly =
10
F =50 N. e =1
\-fc;\———-S"mlS \/F:\_OMIS'
Lo
, 4o molde Xaws, Ve =1 -
\74(,(.0710\“’8 % Ly

Acconding o Y oudsh Yawo, W=JTy
% Tk 3\,\19:& daka. W vot Zodcm{;a r\a/ cwa, Oféﬂd»ede lawss

%ﬁ&’ we Towe Yo wok ouk fww» -B\AMoLovW\ehJCQAQ_

y = :‘_'PL‘—’B__L:_ L L —
F M = P:rz PL\/_

AN

L



wow W W Y W W W W N W U W WY

- W W

a

Y

Fzz) ) -
PLV ™ PLQVZ P

FP = Fm. \/Lz_ X Lp >
Vmp' L-h‘\,

= 50 x Q‘%Q)E‘ X 10 = 20000 N.

\’p = 10 mjg

¥ _ Ty
Vp
Yoo =10 (1 =~ 2 mJs
25 —_————

(Pora w glat  abouk wib cositier . Henca, ghip omaazie shall

be dons wsing- Troudss  Zew)

Q’Lj)r = Ly
(hidm
(h3)s 20

922 -1 o (hj)=gm
G 20 =

!

3 ,
Fp = 5 x25 = T8, 125 kN -

gl\b wo@z Bg’\u acjb&nJ on bmp(ﬂgvpﬁ,iw
.g)eacg__ QUovrz nouwdds ¥ouww 4o Le QPPL;Q;L

Ny = O_k))/é

!
Ny _ ! 3 A
= Qoo) = Np = 0.013% 100

N

—_—
fesmtmas—

F = Ly3 (ghowuolﬂ:b i@w) f \\‘ ’Ekfﬂpie\'

w xul(j- 'b()J?LGN%‘::U?&o?



& 2%1 = Y, 32(91+32)_

9
V
dp = G-Sx\ys(o'sﬂ-s) ) F= 2712
2
qu_ — L\/a/?»
dp '

A = 2712 (_(_;_)3/2 = 0. mls/w®

L, Ly =
25, Lu =45 2 bv=Tlo

.91"2—= Ly '(LV3/2
P

- (T
o= ()

= Qp=1080 Lps:

2%.
g LH:“ J LV:__l____

1000 LOO

9D — L ‘5}2-»
dp (o)

}\3/2 = q,= 100 ™

ol =

|
95 0o

1 ndl 1
Ly = — , bv = —
24’ . H > 60

The ackuodl tome inkowwoad blw 4w Succergive q»‘»@k 'ho(u

in o e, Tp = 2 hows 24 minuwka = T44 winudes,
—ggn douborcked. 'Wﬁoo(:zl.a, wC/COh,OlLY\a/' 4o gmuo(&k Law)

Ty = | Ly
. .\I' Ly, -
T _ l/1s0 = T = 3% 42 mnu:bu»
744 1 /N6o

.

L T e Wi W N T i U S S U5 T e W

£,

LM




025

{3
O

G = 0,0894. CBW@
UY = (LY‘)gla
Ly = (ur)?B :(o-ogqq)% = 0.199

= Ly =8 1:5

—

> Cavitation i Hydraulic Mathines.

!\At\f\f\/\

ol
_ Low tigh i\(_‘,\z:’i}_}
R | P —> G Presmee T
rmillloms {_(:':—) Gf‘ '~ ~ 100 bars
of bubbles N
Comibadion W dwe o low Pﬂ%w&v( lars than Vopow  Presune

‘\fa{;ow\ 'Prwujuv_ Ol) wakeA at hoom —’{TQ-,WP, ‘% 2.5 m 06 w :

(abeoluske) @t "FEm o{)) wakon (gonge), Thia s alo cied,
oo Ghead.  0f) waken . ‘
e, %Gmma)ctov\ ol bubbles U colhed Canvbetion . NOken —hesc
bodoles  meadn = Hgh PR Aegiom, they blast on Blow ot wnclens
Pue +o i, lob og @'\Uﬁ‘a/ w released, WSk acti on pacavh
ke ports darnoging Phorn, This darnage b called  Pitbing .
NoTes  Skfeekerey oy rackines el ned e z%mP\a, dlne- 50

cM—baﬁ‘O .

‘ero;x

X Contation Turbines
a) Petbon wheel ¢ No cavitation

Bocorne ol h ?w\jtg one, 5%%?—0‘7®L 1o Qmospw

me ‘Pmax Sp\"’dl C&S'lha,

b) Reaction Turbine

- Cavitation ")oSS'i ble oax endit o{) ;
: ) Dvalt

- ok XYY,




as Pmm W wan., ak bR po'wrb
= Ourlet &p OJO blaste 06 reockion |funlbing W ,Pﬂom {)971

— Corwone sides o} blade are prone {oU  conibotion

Convckation  thudioar  woe done n Thydnabic machioe {
L,a Thowa.. Thoma ‘%N mo\m}%@i Mo, of erepeni ety c
avod - gowe @ coekhecewt  calred  Critical Cavibation Panawvneken
(Ge) n bovme o gpedfic  gpeed- :

e GO Fonbine | adbuod  eonmibotion ponarmeton , & ¢
¢

Ton Y

G = Ha- Hy-—Hg

~

Hnot B

<

Ha, — ojcm@op'lo)x}c, Pmméww_ beod. (in m) (absol_w&e,)_ ¢
Hv — \’OvPQDU'L PWU}\L M (| ‘h’\) (abSO\%‘EC) \

He —> Funbine 3930&""‘5 (Mj'\ﬂ% ok w’}u(}\ un bine. W m&au@i
clsove —tail 710\02,)

Hrob —> nek o}mw'cc?r hedl. of the -Funbine ;
T Mo camttekton, g * J¢ ¢
%’I‘Deasuves 4o control  cavitetion ; C
w4 Hs L“UW‘?A o= oceoeares  amd  the tunline - (j
Jor  ConEakion. Qonee B avoid  coritakion, t mequoned, dunlsine i
ey Ve sujbwmi]eot undot  wate , uokioh gve —ve value o Hsgi
Gy The ok psonk wil be b0 Acduce  Speddic  gpead, g6 i
Yhek 7 neduces )

Eicok  contbaton Pwlwmm\ ge =0-1, WNek oPmmn?( head, hiat =(
Fhe vapousL prerons Yrad  of Lok = ~T.@ . Atrrosplanie, pre. ¢
Jood =103 (absolucte) « The \\;_Ajk;: ak which twdnine o be Irstollpy .
to aweld  covidkabon

Na et




Ha, = 10.3 ™ (obg) .

Hoek = 20 m |

........

HO&* H — Hg

Oc

H ek

(0.3 - 2.5~ Hg

0.

30

= Z—\'Qh’\.

Hg

ol v

e,

,r!\"

£
S




4’-9‘ Sept, ‘ '
NTURDRY 11 FORCES ON SUBMERGED BODIES

TdA

@o’mtdm an 'mt‘m {qukg/ _P’dP‘
srnadl elexwonvt o4 orea dA.

&70\«3%& s w\m&- “maka o
ade b © with (horigontal

TdA - ghean 6@7\@, ‘b‘ahaem“blak o the ?,
alemend. )
P.dA — Mornmald ‘{)@’L(ﬁ. due o ’.P'f\wune,_ {
{
* ’DYC?ﬁ FOYCQ 5 FD {
. !“‘

rosobved  n bhe e oo 06 $low.
Fo :fczcl/’\ cose + poAsing) -
Voo ‘
sheay d;LnS pressure ol_vaa,
(©¥) ov) -
Fiction dr08 Form dmé, ‘ &
Prarsane OU\CE b due to  difheornential Presouned on eithon K

gida. 06 a boo%;
dn case o} ideal § luiole, wWiacorily W 3200 omd ‘hene ¢
gheant  ev  gkim fpuickion Ob\ﬁ W geno,

N

: gn, CarC 06 . %NW\WOJL Lodties y ak %(7% %"Y\OLOUA huf\;-\ ()th
PI\QA&M will  be garme  on bsth  the tiolos. Homco ‘O"\a,
balance eaeh othan. & ’PWW Ob\% } (63 F0.

™~

[

N

~

o~ Jobold dmtj W g0 v case 06 flsnd {Lowl?j “ .

" Ldeal,  amd  Hhe Uéo@ W ?@\becﬂd ’éijQkMaL_

e

~



x LiFt  Forvce, FL

€O~v’r\2{>o'\r\¢‘rw-b 06 —Pmm

a dneddion I\ to duedton of  {low,

[ an 500 - [pancose

NOTE *

Jo “Jdeak Alutds ‘ktomhﬁ oo Bymrmekricod  bodie

FL= 0.

In  cone o} {)louo oven ()Lwt‘ lel:e)

Ong shean fickion %wg encith .

be corte 06 ’Ponbe(,b ictjwmm @'c?a,

Cosge 2: F\ow over Vertical Dee

&
(7

o SO
M

Q0o
Axco“‘

No
apete Clas® Jms / pRISE®
T ““"N « CO mp\e”

CQSC 1: FlO\N OVQY HOYLZOY\‘t‘C\,L F(a—t- ? Q—(;;Q %Aglsig}%:\ég%lﬂy
2

'\f\Obﬂe

VBRI

o147

AN N

Pt

of no:g\tgtb le +thikness

At he Ws, \)el@_o‘;% tends o 320,

: ’
call ed. cg%céjmwb‘t(m ?a\_YT‘f amd.

e mevz, B YA

) D)

wiake

v

N N
7

on s, The disonbed nggion

on +the dls 06 an obgkmm

W calhed  wake.

In oné@x b0 Buppres bhe b embomnes,
e wake negion bF of evergy U dutigged. and presure
tomds ko be lew Gemcee  thene @l be

'a'aY

(LS LS

> '
v

3—!;0.3\'\ ﬁ;‘,on Point
(5‘%03 nation (max)

pvess uV@)

on \,.,ls % dls. TFho Ay presture Cornnob /)D/\M&wuz on 6@\'\«\,

donag . Hemee. v T care | Hotal OLM&?’ ?mmcmémer coneist o)

pras une- dﬂag/ or  shean ab\cg
h%j‘)z{@&)‘x P\a/—(fe _"‘—H«ickmﬁs‘

e “@ucjd)h‘ dure to

> ) )

ougﬁvxghjcéak Prastune



Cose 8: FHow over a Spkeve,
) uArPPTloac_'\rxh’B/ Jlow Thas %Qam‘{ha‘ﬁ bo d
unda

o flow ovor  sphone,

Re < 2 x10%
T flow ovon &LCUL' leke)

Re < s ans

9n +hos Case, twro Fopon atrome

\ 2 Y

) 52

|
|
O'E O”PPT\ODU‘\W\O*@%/ 68. PQ,C«&MJ;Q/ 06 ’H\/‘Lb Hee l Z%Q 0.6 UOQ,kQ,

s \,Q,ua/ LGJ‘\JQ_ omndl Fmv»bum cJJ\ag/“‘/5 MONZ . £ o zw d"\éj Y
PT\%Q,YYV) sk Yre mcﬁ—f\JcUkaLL D{) tt W e Hhopn “H'\CUL‘ O‘A

Poﬂiw‘r;; il Aovm wands
uls ol sphene. with @ mnﬁl:z,

Pm.hsww, Ok?cﬁ

Q“t)ullppnoq,c,\«bng gﬂowo '\'\M 3%(3%(@«-& {Eo% ‘M
» T e
gfh s Care SePononx“Oh |
poirts  will Jore o ds,
U svnalh. Hewnco prosone
v Co"rn?af\ﬁ_d, ‘o H—»cot,— a{) Cose (i)~ o{) LBL,
' A

A onoumd. Re=2x10, the €,
docneancs  Ho ’\'\QL{)-._Q"& e s | .,
d"‘é‘j resisbome  decneases, F& han o4
prackical  applicatrone Wn oucket 8
J"uo‘ When o meo ball % e, Pl"gﬁ‘é ;
oy & make & nowh amd Rduce Ha. o oon

nomistamea an  The BL cornertth Q@om LBL 4o TeL

0.2

\V4




O

“ Vv oo

R R

e

Case. 4: Aecrofol Sl‘\O\PQ @

In o~ asnooil, W ({0
teponation  poivia 'U S

{orm ahmost Htowonds dk, @ Streamlined Body

Heno the  pressuns dnage “5713»% omd Bhaon cbnag w
Pmdowvmah\r ohe. ¢

g limesd boo(a/. The bodye whidh  suppressos e wake 10
ke rnonc, eod:ev\di

Blugh body ¢ The body whdk hos mmanc, sge o woake
gm %3 \JQ,T\)ODLCCLL Ck‘LAC, SP’\'WJ\/.LC.CLJJ bO..LL) Cﬁunmco‘k ‘boo{i.%‘

FD (S—E\’eamuheol.) < j*]—.T H)(v@\h'cal d/QSC) {Skﬂ-w\- dh@ <L
’ p'r\c.ssua\e, G{Y%}

FD (spheve) (7 -——‘é— FD(\'QT\'\X'c,aL disc)

- Forvmula for DYQ@ Foree .

Fo = Coh APV

N

whoe  Cp —_ Coegbmeﬁb don

AN . J

A —> chanackeriwtic  cnea . (‘—” Pesed aneo. W ¢one o{)
P'\omm, sP'\\w\oJ;)
A =- contack g(mjchg, oanea  ‘m cose 06 boaiz), g’lv;Pz,,
P —> won darsidty of Jlid.

N = -67\94, z{:mam \)eloa‘\a (~_— U\-oo);

-FD D(_‘__ & CD X 1
Re Re.




FD = CD A PVZ — 24 APV?—

o Re 2
= QQ é\pvz T[_dl
P\/d 2 4_
M
[Fo = 3y Vd i For  sphere

| R actro oh Prersone & ghean o\n% = 1:2
Case 5% Flow over CVUY\dY‘Lca\ body

9| R >30, abbonnake neleasadl of

wonkices  called | 0

Y e T i S S N NN

Rawkine Vortex Street (Or)

Rankine  Vortex  +reil which — o 0 o} 0O
viokron o Lirdvicad,
Couaheh b @) o 5 o 5
a

bodiea Wke cwm%,cmb} ok,

A anouwnd  Re >250, the 67&%‘0-&?‘3’ of vortex shedds
W equal o nekuned {,'qu«ce( o the Jhid gystorn
wu“uré/ ,Ro,oovxcmc.o,. SJC‘ éL\JQA MLC on Yi'na,'ma/ O’A 51

whene S egkmo%\\\o\k \/\fumbm
n—> 167\‘“1‘“?’”% ofy Vo rvtea zl\m(dx%
d—> diametan -_06 lon o |
N —> ~67\,QQ_ g eoom ve,(,ocf&a )
X%nouf\nok mMo , chPendJ: wpon /Re:jhold:b numben

Jon Re »1000, S = 0.21

Jeon Re <1000, S = 0.20(1 - _2_9_)
Re

~~

P

~

~

lia

L




FL = Cu APV
0O — ((f
ﬁ ’
o G — Coegbcw'm’ﬂjo‘ o{) Lugb
O A —> prgjecked anea (plan projection)
O |
O % Magmus Effect :
@l SL\L uk{'_ gej\@' .O%mw :UH“"- Prodaret 06
O spirming. (Grewlotion) wibh randlation
O | | velocit
O Wohex the gpim B gen m P)Yla)
O OVY\, ol,oud\n,gooj\A, dbwm, /\
o the bo@ 39)% ch‘tac{,
o v epwond dnecom. ’M
v (H\’g\n )
o

=

Q 06 thoe .“601/(.0(*3—'\,75 cos eb, wWhich  wild f\f\a.ue, mone  gkim

c@t&cﬁ o Ob\% C?

-~

&
O & “Jorn s bald ) Paralhicke c) HArow A). edo('u-b
O Posaih uke , oonow R gjmk wil hane Yone gk
P ALY %ﬁ'\/\c Aoy
Q{ N @@7‘"3 o auhm and, gphoned  aaduces i bhe LO(fu
A ) ) - . ‘7\@%0 nmmb@L
o as  flow eponation i o{,el,@ed/ de o
0 oraet c;!) Funb udence,
O %@L d’“@ W duwe o %mw\qm

‘ , 06 OULA'EUJ\/{)QCL A%?{On
O called.  wake’, Pstunbamie W s Qo 4o *ée’l"ﬁ‘\ L o

o{) ed Aiceb O\f"\OL.'VOJTHC/%. which takes p\au, due o
O \([,ouo gepen atiom.




Hlow SQ,PeJlab'con w beéw@ 06:

(hH Adwerwne @T\QMLULQ' 871&0@6“'{7 LOY) ~+ve ?J\Qf»éw\e_éthadieﬂ‘t.

f“"a; L e N

NPhen a pipe akkvohde& ﬁg\om zlmaM

anes, presdure N cheased . bhe  duwedbon

. 06 g(JOu)‘ (fP)\-Q_N)uJ\Q. %U»)gte, +ve Pﬂwm !
Uert, The ondh tream lired 'ma.a/ not l

V’YY\AK

ok Fo  the dwefxé,hva, beuhd,o:na, Peinn srmm

“ Py e ~mn

man,

P nop m}‘j Moree  KE oJD {qlo W  connot  Couvtter  the —ve “Pq“u
omd, VO AL

(,'0_'\/6100'38 +ends 1O o (o) =—ve VQ’LOOA@ with am ‘m{)lupc
' pownt-

Uiy ,g%wv;{) connong ovor —Hmz, 'bOOLLQA Au%eoi:ed, —{;0 {)(0w

A han ,,ﬁt,ouo oL ﬁ——_—\

ovor 8hanp s, a dmﬂ]o Occung oL, 2 3
the 3\'\0)'\_P th‘*‘: A o mu}i’ \
oddicas  ore foiwad and o lowo '

Pmm M(ijfm W oesked ot @

Hherna .
g vodgon  ocund :
o Cov bhe efhedhs c}wm{)v\&ck oA 0L PTO%’L“’("

P-l61
1. P'—’CDPA\/Z,\;

= Polvg

(m) U

R N i e R e T A e S o N T o T N T o N N T e T S W S N T T e

R h Pt s




N

-~

~

o~

o Q o

<

o e 0

o QO

>

Q Q ~~

O C

C

C

S

(

V)

{

"\

o’

CcCoCoO0oC 000 000

]

~

g

o

p—

S

w = ?Okgf

=84.¢ N. \Fp
‘Dm = |.2 k&/m‘g
C—D = 0.

x/\(e@),wb‘wﬁ .b\_xoaamoé/ ‘(;Ohcfm,

W = FD
2 \/W
T84.¢ = Cp P AV
lOng 5
= 0§ X \.2><TY02 X ‘02
£ 7
D :4‘56"”’\,
3 Pasn =12 kghd, ¥ = 1.6 stokes =16 x 15" m
Y = 8mjg, D= 60mm = 0.06 w.
.RQ:"P‘V—R" ZM — 3000
" b 6x 1074
Cp = 05 fon 100 < Re < 2x 105
Welght of ball, w = f = G PAv? <Mdlaob€%
= 0.5X%|,2X %x 0. 062 8°
= 0.054 N
L BOD reo >

4.

’ld:l.ZSLh\. | j\h
- i | ' V in transvénse

theCfthh,.

v = 100 kmph = 27.7 w|s

I

| L
Re = ,\%D_ 27.7 Xi@

Yoo = 13-4 N/w‘?' t-QXIoss_/
Uan = 14 x»o—b— nf/g ~ 2473214

* R >0 = G = 12

==




Drojpoked. anea % o nekargle. (Lxd)

o = Cp PAV?
D D —— = 1,2 X 500 x0:0125 x 3.4 x 2172
a.¢ &

= 8931. 651 N

vV = 54 kak = 15 m}s

Yoir = 12,25 N/w

A= oms\e’ of attack.

rasu st

0@“‘8 Fova , B = wwponent o veniows ]{Wﬂd e bl

ik

okm.eobcom o{) ~6M,o. o "eLOcL%.

Fo = GPAVE = 25 cosys.
2
. a N
Co x (X 12128 x5 _ 55 cnaqye.
qagl 2

nonvak 4o Pree stream Odoc%f"

2 ' _
FL = Co P_A,‘i. = 2,5 4+ 25 Sin 45.
2

: : .2
CL x12:25 y4x 15 = 20.177
9.8l 2

i

= C = 0.1436

I

Fan T s R A T i N i T s T e YO e W it YO s Wi WY st W o O S e N N A o S N N T e T T T Y

o ~ ™ ™

r"\




)
ot

Cca oo

c O O O

&

i

@)

lw)

N

]

o

~J

N
/-') N
@

Vo = s V\

=10.06 % inowase M veloc)x)a~

30 = Cp .S. Pw x dxlL xia_
z. —

i
&

2,
= Cp: 0:EXIO00X 0.08 X 0.2X 0.5
2.

ey 8

= Cp = 1875 (2)

—_—
—_

@OUW\OLOJ@ LO&O)L %OI-(N\LA& inoeases ' the disweckom o£ AQDUJ‘
) ak  bhe quag Qdﬂe ©Y cat H?we. Qk’koh% Pomt 06 P’Laoe¢
\)eloot\a amouah’c W gteop (ov) '\‘Ad)n- I a Lc]'wcm «A(u'wt,

Mco‘a\}t‘ W tersteret . \Ne, khooo, /—_—}—

Shooo sbnors) L= 4. du / i
| J- At B.

. . r T
O 7 o > 7—{7\0@1;1 , &— o )—>, '
leads 3 'ra ) 291" | ;1

edge edge.

Qmﬁai, bowmiouz \aj@ {)mw\d will ack ar  an obsruakton
s{;@x e apluo\mcivxé Lo\am and,  a 3@1\&7\& ‘éouom
C'f o J_D_c: . 2 . &&@L LBL ‘

2 . A
d « 1’5_, fer  TBL

B ]



NOTE 3
,@now'% o{) TRL W 6@6—%@1 Hhamn 87\0@%4\ oé LBL5

othen  wondirors ?&o,moxlmmg same oy xS Ve

gh Yroo gi,va*r\ c?m‘bcdﬂ,
| Jz —_ X —_ 72561
£\ \i oC| N o

5% Jz:EJ1

: Foq
For = 9 ' Foo
2 NN N
. _,1 ,T BN
04. 23 WYNMe- C D o{ (R e DC.) / 2 }/ﬁ L2 5 >I|

e CD o 1

\|Re-36

A ormimed.  wlith LBL ouven « “&L"d’— PXCU{E

’ﬂm dn e aodlaion B
-
o (Re.x

d= koo = k !t_(ze_
J_V—;oz v
|

Q@_ oC

K =%,

\ ‘o Blariuwss
34@0 7\0\/“’3

R = Cp A PV

2 -
Fp A Cp. A ( L c}\mig t\om Lh 4o L

' v A mot LDT\A‘EOm-k')
& Con - | -
L= Co AR L L E L
F?‘)Z G2 Ao Rex 21_.', 2 o

gwu RQ, = Y—T % Ra o(l__ y Pez — QL. PN
Rey L

U

o

N

N NN N ™

[ ™ Fag ™

o~ M

S






