CHBE 4o | ‘ 20 S&P (| /(

~ faction
—ViJ COf77?K

—def Pt Bk
— Aommar 4o Fuvbilenr

— g‘j/w'/lfﬂj‘@%?’ d1cm eter-

B =
a) e

b ‘Vz-[/@/ JSuhilent disordad
1 TranSH-Tmn
- i

/ammm/




NEGE 2/

\/@ OC\"j A1+ budtion —2—
)
_F'
—— =C= y Y _ 22
/ ﬁ'ﬁwf\@"‘” / ’ /M&;L
\ T V@l%(’ rouIN qﬁm 1@ romevttuns  AChar s
| S @ ’’ = \é"@’eﬁ/m//«e‘
) o Vlé(lép C&Lj@l/
\ — /
N
v - Y
V

Coppled.  rom@nte m
Adcpross — S>Ezmm Vv

\U/ ot Grotr @11 e WJ/‘;};’ 7%;@%/) /Zﬁw'dﬂ



LU FQML
(W

zﬂfwf’ww | = C"U(WQ:)?W/@%@
Llux , .
Awwﬁ‘f/) (—%57‘/@61 @ﬂ/mf oL,

= 0=F —P — (’%h——fw‘fé;

—_— fa-’/azrz Qgig‘)%‘z&cf% e &

AL otre.  (ors7G77~
peAsaple. 74;
ompare. O £ o w ylnclerianl pipe.

—————

P{J: T #= #—3( - Tw L
i Qﬁ




SIBE 40/ 20 SEP//
,.___.4/,__

h-P. L— Toarbulent=

j Too conpliccde.

D MJZHM
N Jamingyr -

8\
HOW con WAl thLQ/ ZVJ 2

DimenSionad maf]’d’ ‘2 »
— oc |
J T~

fwigq‘(f//&/ b, L/ Vv/f)

Ao otq/) ress

// \ Sotreo ng;h ne’ 4

‘ -
fo (aNn Ineatd i /»v/ Mﬂ /d%%

- M;#w//
f&u i(ii? L 2 < 7 7l
cuts Ta B G S e
ay e eup <
e u> Qjﬁ(ﬂ . D, J
"5 Not a fato

4%7[&07* toraf /@JJ éﬂ/f

4"97\’ (“’_(“’( Doy tint+ /\41/\61’7‘% .



Hee4o | 20 SEpy

- —3
Sw _ 2y RUD <«
C ‘ﬁ( P )
VW~ "\’tb_ /
_ Reyrolds el
— &ej < R@ej/%)We\U Sl

Cconvediie %mﬁ@

/\/e = GMD _ )D(/f)\ . ‘Ir)@)’ﬁaz&ﬁﬂm
z A | A -%’ N \/ Udcow «—M
HWSM%}

c/ym;(;c/ @{77/%6@7‘ USFE
7@/7/7/7 y  lilia 7Q(2L5%

= A (Re, T




CHBE ¢ | ~oSER

- &—
Mooy Hirs r7op) FACTHR.

__]Q v W;ﬁﬂ%?{aﬁ
mUley
— T, _ /57‘/- 7[;? Vi _

L 3Pt

7075 ji/(ﬁ_( oéue,/o,oewi /3'/J @‘Wf?-%](f

k /WQ7L7< z !

e N

§/>ooa§ L%i /MQODYJ d/ reae |
Wilke, Pl B

/ammmf




/-
’ 5 CZ&P g
P38 Table 3 3 Schedele -

\
: %Mﬁmm\/
— chak  chemiad Eng. /dmdéao//@r




_ g__
¥era ctrendor dunet— |

p — 4“)(&/‘\9,0 Sevtiomal Arceac
zﬁéﬁmeﬁe/’ whese Fuid 7y g
(ontact-ty — Solid walle

ke 777 7T 77T

& | }(

Y A






LéC‘?“UPe [O — ] -

Sapin & M%?
CONCS g

o F rickon o5 = 20 (R, £) B

Feff un'= alty

Acsume U, = U, & £ =P

S é A!V)a;,
e je;;, C‘é;mﬁfwj ’“PH(:F(m‘)%(;(*vy—): | /‘Qé ¢ [am D

. .
©. 077 Ke ™ CHurbulent )

A \/ L 0\// et P pe
4 \ NG 27[ &b i /”‘//\

g
j[ﬁ 74 vfﬁ/ua/ﬁ Lorsternt-
Re
. i L
° Bffective o ameter L ectiomal 2
N Sas
R = F

[ Wettee!  permeter

( Sec gh Cjé"”)



lecture (O

Lressure Q/Mfg across  pipe #7‘74&; 9 5 C See

> 7hese ,r”fé;,x paises the Lo Fo
ceviate Sfrom It ol SHTGhF  Coullze.
ond  inelice Lol o el ﬁ»f/éf«'l/éﬁc"@

ond T promal s '//Qddffffm _‘

90° elbord Z:e: 20ps >

£+ }» A
Eguvedent Length

Sudder  Gx<panyion Gudlde . Contertiom

Le 1< estimated  boated o <b€)m/{(w .

Shde )



Léc‘fwae, (O

oy, we wil go over Bme. exales

jilkes  prblem 3.9

Hansporst of liguid Kerosene
pemping €y )
Lelative +o r

““"e thDMu({ l(/

WWDJPA@ o | L o
P= IS psie I
?D PE ] o B
T | ot = h
2. ;.}\_ — ‘— h‘i»._ - . ~ [ ] i/: » X

@ _/’ : #m;,‘% }' A !

| f “+anR ! | ”

| (¢ L (&3” Pl Lol

* aten
© Liguid “ee rosENE w75 ki
U= 455 Lo Ly,

. ©= £/ 0 VAL

@ pipe  geometiy.

. Le Cetlective fength ) = /o Lr
inclucle 7//7‘7"//9%
4o pipe , (@mmerc ok Steel

° ) in Sc hedukz

D - 2 667 n Np-= 0/ F in

€ =y poott B (4fe = 12 e )
= o@@@/ffz |
- 3 )Xlo 1

MM [

Ahe f/@w revle  ar- (:»;) LN 1 j Ao %V’ INTiA
g?m) 4



Locture (O Froblom 3.9 domr o

f rolecllire

o Eneyfg baloine ouver V.

P —f U/”“‘/’z
Q - +K§CZ’ S +j£

. OO’ZQ J bt 7 M//%
Ko s f@u O?Léj/eo% Prnetre éﬁ(ﬁy} &KZL

Let/s ‘f’g, & \/@M'n% Jater C [a}’?J/J%é//Lﬁ checke)

Wo Kinetie &
P.——/i
_ - T = 2 L
ﬂ%’ Jp‘ :@;7-1"(/(%5 \“?f)

e A o e i e B o i
a ot
e B

7ous ff—m wﬁkjmﬁﬁ

Note )
Coebid  abouwt— umits [ | Lby = | Db, ;2‘2%
,f=h ¢ 22 /W;@?’i—i : .
N r) Lo L
12 T VB2 Tow FelS
= /364 TE
S-L
- gh = z2.2% 20 f fr;
- | - N
’ e e = det Y
P . -, L £t
L _ . 20670 Il,mn:\r‘?éfx/o—%



Lectue 1o [Froblem 3G Cont —

Thenw U = \/(/3644_ oty £ gt e

- 5
e . é:__
e [ (_2‘)

e

Whte & - PuD ( &/ mii"" V2. 069/ 1> 4+)

4 /! U
- D220 W ES:
1T
P/

féé:/\i Phﬁtﬂém
2 unfe! W, Pe & %7?;

Audatlable e ) L (3D

e Mezd one wmore !

(ole braske. €9 & *{,;5[ ¢/Rp

gher {: -
M@@@ﬁ’;} &'@m.m

P



[ootuwe 10 }pf\) b cent

bom () K B) & %

0. 643
L = Wm;iﬁ wé»,: g e

/@:022@ e y f«]%;; ) B

v dxre—2

‘ X/{f@ @?‘DL@/ 7L" . &ID /C///( N (/4! (or fe?. —f z,,.w‘ff?;;@é@?«aw*.)

\j O oo f
bp - Dooo y(F 09 )= g{f"/ 6’571

o)

L

A = 3. ¢t ’f*é/g
Then <@(ooa red&- be come
@: ;"5,7%?2@ 0s s = 53.5 34}/7%?%
(7 48 gal= L 47)

ey



Lecture 1o Pob Oonr
[)iﬁb/é’ mo 4 Dot C%:’)?’?ée 9’/

Wi i ok A ’?gjg/i/@é,y’- %z 2

&L= 366 12

}\:: é‘%‘z‘ ftg\
g ==
P o a6y f
L - %6 +

e T



éfcv‘we /0

More example > o

-

Wﬂaj‘ %) %Gwﬁf 7'{ %Ae P'; ip@ s PC? V?(‘]\f {

HM AQ WE K\%M’MFMJC ’H’\C 9’{;”( Ctionn (> Qf,%é” & /QJ.J N

- ek

D.

ST

{_ b ' |
T.,t B
. = 1 3

Spht o o preblem  L-—>2

b, el e —>| S
| =1g lengh et — |

D -
v gU?(,\lrJ(’B*\ ("“’J[)ﬁ‘m(m

bargéc,( awm D |

ad - )
Whar  about gp!vv*%m\f} pipes



Lecture [o

How abousx Ahis ?

o

| ! NES el S LA
We cpwrd Cawsiccr  nafetivo Pres |

2 meeds +o be
&BOMQ, F\/aP

Olherw e Phwcd hould
i/(;:x{:;:;%ﬁc% T2 .

— Sautation (@A A@@,,MQ

C[()/« ‘7(/'(’/,{3,‘,,‘/ e CL/(/

/D e ’{h c_
¢ T



nf,ég/@ﬁMg/f@‘-" o i pipe

T ]
l '
R b~

> o

F( loss  pev tipi= ) )= fi” [“
/ , & } A

82 jp oL & 4Q

= o (t)(/(,: TCCf‘/éf-: =5
TT D“’ =:"f - 2;,(/(275(, —E—

We s # / :c/’i S0 plot Frovs Q?

Wt %l @Q/ J { O ?/ﬂf‘w )z /. ’Qﬁ 7/ /é«/ Cof /"7/ L?/Qt‘ﬂ rsf & 4

M ait . “,{; ¢ %7(/ 200 /y 74’/ CFiom ‘74( ADF)
@zf% Ko /{/ Kodo ,&mﬂ?d%
Ao f R
, dé -éMO/Jc)M
Lonsr e Z £, - g_

>
( hyﬂqﬁﬂéu /zzf/"o)
Es+Himafe. Q@p@/d( N A pe

pup 4 LR
/w’ - /(D

@ ,IV\ CC//,'/)Oéﬂk{?(-Ck/f @‘/[D‘Q—
9 7

Qe:

\

(u= £



n/bd@b’f Q/}’f?j ; " P’\ o N Y

26 AL
T;W€A€7%a~g / T P p4 a
pa lé 2
32 (¢ 0qQ X L

7):: WW e & WWCEL‘

23 Gnr Q7L
s

" Q = Q[QPf‘m(‘{fim aﬁ\

{ , /
— \ /
1 )
7 // / O v
,"/» ~
e '4} 8
: f
N - ,
o Q >
C . /:
;’
l;
/

,'ﬂPj?aw’Wﬂté prothCr aneChan S

Shat festels Ay Incre L@ é/’)éi;/g 2754 f/%;;{;fj .

Maf ﬁap/fwwg o A A210 b / e Plows g
Z&t’“} & L ,gf )7@

jﬁ = 21/(17; % = 7[;57 = o D “‘Ti,,,,,.w,

n —>

y T T
N
}\ § /



