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conyective eccelavalion Locad ace elgrad-ion

Exanple, pioblem 4.43 (on accelaation ) = 1T 7
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w/ stieam Line coordinates
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H Qs = d’Usd(f +Q/4Js o
— ds o  de /
5 [CIf:.’UjofW: +C[’T/5] /S
H_ t ol dt /(; q\an
- A
— an = Vs where ¢ [s the raduis of ¢ wyabwe. \"‘O
— | r
"
= i‘«/- 4| Sasic Coltrol volume opproach, :-
-
== el 3 repyesent amy extensive Property , such gt ac - Mass (M)
= womentum MV omd Enerqy (€ )
—
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— M =] , For masc

M Extengive
- prop _
W mi g W e e B s T
- " A .
= . G s Enerqy
B
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-
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olt DE
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r Fromeg 4-23 G ) Non —stenely
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% Pressm e Ypliotions in M oving Flaids -

preswe variation ocew’s become of :-
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@ Viscous ePPects (Brickion) (Ch-7) P il }BEH
2h =moy s ferease s R

PAA — (Papplpf —wsine = Ma,

pan - (Pps APIAA —wWsinet = PAAM o

rr)u/f- AW = ¥ AADL

~OEE e = g,
L

“OLP—-XOZZ* = g

At dl
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&Eﬂm- - (5-2) FM/.,W@?WVHDM Lor motion cﬁaﬁ/uic[
il

x Applications -
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wdz ‘fav Cosat [] 1| feecleromerts
adl .
= /]
and_since dz = —sin ot g ﬂ
di ?
tomo =0x |
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Rotolion -
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=
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Fa1 =)

2 - Hell (Rz,(‘} - €9 of Y suwrface
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| 53] Bernoulli’s eg -

BockK to cujers €90 5.2 :-

-d /paygz) = fa,
Aot " d

ol

In Cortezion coovds :-

ol f\P +')(?—) = Pax (in Hhe X-curéfﬁoh)

¥ el
Put P +2 £
kS
—GM’I = COx
ol %
Pubax = ot + U d  (seady 2-D)

Sfmfla/f'j :ip the Y-Diyectioy -

R S T A LV
olx 4 N ol oy /
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olx | 29
Pub L1 = ¥+ U
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dx 29
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D( (A 'U; } =N
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C 2bewmie d =0
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o Bir Boil :-

x Cavitat-ion :-

S — v' aeln
S L_ 2
j _‘;_ : |"= 1Sy
et
Flow out of areservoir -
P}oﬂ-!- L’)l:&-/"+ 2y ,P')o/-# Ull +Q’ZO U'Y‘F'/&: 5"‘(&‘:4
W & ! : - —
o T, e :
T e ¥ - L B [
B 25gnuiot ) { ]
=— W S B
Vs [ 2gh )
e = ST
Example, Preblan 5-47:-
)
Eind +he geqe. Ppressure af ) ?| - ._.-_L’{ -
- W
Pahn.1- Vrz/.,.z-, = Pz + V'zz +/i< I ]@
) 3 29 Dakum _ Eieb.e
$rﬁaﬁ‘—" L T, =8Bws
e o
(P - Rtm) = 20 -}
T 29-

(aose = (=i ) - 980 (15-64 ) . 15 150 B - 115.150 K00
i 29 7
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oBsys -~ o [ h Poy + (b PU.M e Y-33b
-y )
—t c-5
_Put R = mowmentum (M)
e 3/
A (M) sys = [’Vfo[-{?’ +/’L)f°_t7-r7[;? .. 6-Y4
At ot ] J

c-V c.5

L) s = S For
o r B .=
Firee eﬁﬂecfrm; sufoce : pressuc
A Resetion
Eﬁ:’w& 7EﬁcHom
(SE escn - (D PTdb i 7 pam
J : dt |

£ 5 <

= Establrs) acontrol volume
Establigh a yeference frame
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e =2em

B =latm
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conHnguity :-

\J‘I F‘]I = Uz Hl
U = A: = Uz\%j\z =c04(z5) = |m/s
A
Bernoull] :-

E_-rPUfz oR + Pk
2 L,

U (oorta) = 2 (B-B)

P
g= ! T
v o.q9gy J P
2 (p py = (09934 ) (25)* =623 m /5"
f‘ TR
R-B =P (422) = 31 2kPa F-999 Fo/m*
F :
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.\
néglet
o
o 5 hﬁao@
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noezle
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4IP A, ‘f‘F;wZzle = 8 Wf Y }q; +V LV Ay Reaction  ( Faozzle)
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P,H A —'}oUzFJz =

= 149 2255 rQ-oﬂi = 2-8Y8 ko /s

i
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Brom previoss gection:- U= 9.995 £4/s
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g
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'
)
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)
)
)
»
I
|
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—Ux PR A ) o U ol oy
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P e-g Ex - -mV U
S = g0 Ey = —2wmy E
_ Similoy nj —in the Y- divection
=l
Oy W = Uy F(-va)eyy Flun,)

)

YA

Fy = mVyine

| | ! 1 I

Five Apple




439+ problem - 2" Exam 2t 7/2013
7th: 12, 23,29, 35,47, B ch.5.64 7

gth : 2D, 26, 28, Y5, 55, 7

I I | [ | | | ] | | | 1 |
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2 A

/N %0 0
/ : :

e
| A/ 4
o ~ A,

Turbine. wheel. (?&. (caspe Areas )

R -moment- €91 :-
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A fe A h il
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Sl & 4y
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dBsys - 4 fbfda+§bf°ff'-ﬁ?
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' For uniferm Flow:-
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1 [] I ] I ] | 1 1 z ]
fxrwua(C PFOb? 39 Dzl5am _‘( &
W
Giyen : ‘@
Power detdyered to PumP 35 kFuw —Arﬂp:zom }
1 " QA V‘J) wrFT
Mo =Zo % A
W = 2 L
\+ 2
Find h ?I
ém{qw 6Q -n befween | €2
P,Lﬂ+ M‘f’%*hfb —-EZ+U2+2’Z+M 'lm
] 29« 7 g o
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"
™ H'P‘Pij Eerricull] eqdation between oo [P = l'_“_JJ ADL
™ ¥ —“?O
= F:PU" B fU L——L—ﬂ\ LH‘F\’
: : i,
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Py e
= R-P /)
['B“P’ - Nim® Dimension Jesc

SN
l, P UYz ,Ei} : v:\: { // =l
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- v Az cp

___Jl d./de

Cp = #(/d.)
P o de s P (5 Varichles) = (CP,OL‘[Z:_/) 2 Uowigh (€S

<

Buckingham’s Tizovew

If the number of yariohles wyslved in aprocess is  and +he pumber
of bocic dimengions Hhat form those wariobles 1S Wi hen the number
of dimension jess g.roups needed o covrelate those uariabies is (n-wm)

w moss | T Hwme
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Examples - proplem[§-2]

Using. the <tep by step method Lind Yhe dimension less groups HYhat
expresses cbra;s, force Fp m Yerwe of Hm?\nu} sical poyrmeters Which
awe v £ M D Bor Flow a bout o spheye.
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__Elemifate  Time dimepsioy
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fuip? Re
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b [ =] 2c |
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t= 25

[rg, G 220 )]

A =4

Debine : Relotive Roughness &

B - foughnes

DfdMCW P R e P

| e,roq'jhncss.

T
E - Relative fm{ghn.‘_;g.
D
% Miney losses L in f‘iHM‘Zy yalves, —\ >
|
W lev® L—A_ Exit Toble 14-3
2% 1_— —————
W= x VP __'j\ et
2‘3/ ___]
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Calcidate phe purip o ip
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f,;_ o725

i Elojm! (‘;;D +-%é?_‘i-l) ;]—L\ I | i |
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8 29 5 /EE S MINOY Ty pegds
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Thrze types of proplems ore usually encoumtercd

\) Determine g , qiven L, D G one. (cnown ~a Previous exomple jo-96.

z) = @ , z L/th? <

3) ¢ [, £ LB he o

Cose 2:-

- solve for U the expresiion of he

B

D?Jj

V- | (2ahe ) (L)
v VES

since: Re-UD . D (25 he)k
AJ A L
’erh = D!z 29 hp )%
i3 ~ \ v
cose 3 -
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- Guess £

_caleupde Lhe =£ L U
5 D

4
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(0-785)" (29he)

é/?ecﬁf‘ At
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B = B
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& pipes |y ?6/{'35 with dibleyent diameter

_Exowple | Pob 1097 :-

_if Hee dsalﬂwr%@_ of Hie system \g ] l J elevation - 2?7 K< :contraction
i
@=o-16m’/s , Lind L, 27 waley ;
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= 2 1z m
}J' + Vi + 2! a/ é +2:+S ‘m / ° I/FC kﬂ} ’
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T
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=) Bak;‘cul AL R al the uppey promch:- T:A] - }g’——‘?
- ﬁ+ZU;ZJf%A=Ps +M-ER“'L‘.' Prﬁr]‘{/h T
I I B — =
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W, = W
L,1 L=
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Exowmple Pfob!&m‘ lo. 59 eley. Izo{?él | @ I
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