o

P

EQUACAO DE  NAVIER - STOKES
EYepcicins - Sowoso Anunan EM CASQs  PARTICUARES

Estoamento Ds CosurFe e ol Blscul LLE

g

e

Exd| - £SW0AMENTO  ENTRE PLACAS PARALELAS  FiX4S
Wedeees ¢ CoNDicces DE Contorad
s Movimewyo  lawuwmary
» Fluido  VISwosO e soawento  intompess{uel
* Regime Penmiamente

. Eboocm)e\ﬁo enwhe  duas placas honzemiavs panate[m ¢ bwton
* £scoamento Un/d/mews/ona/ (emx) = T - U)c €x, roeﬁ rOeA

4

P I A A it e |

1

e DN e b W an o
v ‘?: L J AR AN

'”““é/ I'ZZ!"7*77W~ = ZZ1

Equacao da. Comtivmuidade R — T
dip B0 VT =0 > I ,duy vy _n => AV O (:C)

|
dc JdY &;)( _ / &
. / ) Uy = U (4
e EQU&Q&Q e Y\lo\\i(@—\,' S-}ofgag : V\ \‘:Ltoqe‘) Il apeey
P DV = \p%" - Vp o+ ’Mvzl-)_-» &

bt
Regoteita  EM  CocepenAbas,  CARTESRIAS o CONGIDERADAS AS
Conpicges. e (ONTORNO

Ewm % 0 &’J‘L = /@%g P+ U—(azﬁ"c -+<92‘3‘><_ +<§Z\T°<—\

(ex - g '\ Aw  Ay? ERY.
Ay Do equacin da Conmiouipape (T)  peculta G e Q0 . @ Que
8 U : S '

T € depemdlmk apompn ol g

32T .
0- preB rpoE @




R IS S S S S e PSR e e S S s e s s o 0 SR

~ PLACAS PARALELA
Exencicio L Eq N-< CEsc,oa\mwb $)

- CoITINUALD
S Y 0= Pau-S% —  (0=-0¢-3p X
B A &% &
Eva =, 0 =pg -9 = o-@ 3 (W)
< &}( ' Jda_

Assim  8shr tmma Simplifreack, Eq Ay Aavie, -Stees padle
S neslvide  alunuel de Unffegna 0D |

Da €GuUaCaD (f.—f) =2 b oo ¢ fimedo de 3=
Do eq:uaw% /lf) &43 — _(00
Sy
P = -Poe~ fi(x) O)
Rde-se. yaifican  ewkio gue _a fwoax@ da prssao P Vv, hidnaskih
Comende. o dine cdo -

Dg @L}zu«;\q@m : P = 4 B \
- dy? TACEY
/%kgnmdo "< _ow neln % o fely) -
dwe - A [3p\y+ €
y. /\» \dx /Y

Novgrmenle m/cymdo MQ/J/D
Ve = 1 /&4:\% +@1uﬁz

2 p \Qw/
Obgenuov\ que {Qp\ foi  considma olo Camo Urma  constomle no
\&%/ e L

Prousso de m/egW«gm acma_ /ws\/%’a/eqmga%/—/ pode=e.
Yenifion Gue ete eawlwwié ylo eﬁmcao e 5{,_

fona. cetymman 0% valon s Constamten C1 e €5

E & pusso _apleades  as condioes ke contormo va_
éé‘ua(.,m.) @e, ﬂesa///DU Pana. Voe !




,, //‘S » ”5/ COWA/UAC(:)@J

%’ =th = V=0  (Pmejpio do Adnimenn

Com p/e/ﬁ )

/O?E )Lsz:ﬁw (*ﬂ +C.= 0O

Z,u L/

Zoqo (amalisando o< #amos zg,ua/dao(z &wwza) Pona_gue a

ex/%cssao 56;1& nula  democ gee !

C1=0 e L3 = -1 @b\hz
2\ e/
Assim  nesultn  a equa,ca’b paa_ o /p&{#’/ ole. Jeloudadkn -
Ve=L [op ) (4212
| 2p \ax/)

Analisamdo qseqwcé'q, Aciwa.  Obcavs-se QGue

a) Rkl de velocidacle s PONG. e<coomenho e Asn

-~

placas peaalelan & poreboles  (plcn fixan)

bl 4 mzis ewm vitume. (&) pore_Unidadle pamgum( o)

clon /)/dCDA ( b) Podc ser avaliada pon

+h, .*h
i 3 B = [ wedy = /c%\(u}ﬂd
D d . -2y (o (F)
b 3w Nax) 7
7 e ﬁ)

C) lomo avwio € wy#ua,,, & Qnadmm#c ﬂﬁw%@ /’QVM

’729&4'00 ¢0/S a p/ze;sao a’«wumw no Sem#oéo 5‘40

ég camad (fuido "neal — pede pregia. a forma_ e pusids

aob egm) s?ep»)ese/m‘ﬁwdo B pe/tc/a e pusan em,

74

Om dls/moaa, L como Semdo Ap, =i >

Ar _ /I \ | gue pok se sués%%wdom@

L (ax/




Exercicio 4 -

C) Comhwiaccbo
& - 2h> Ap
b Spm L

4%)% Vesk egcoa»memlo A vazio _especihiea ( pr vrwicha e d/da/z,c,tm)e

dme%amom%e proporgonal _ao Qﬂad/&nk AU puscao Eversampale..

Propenconal Viseosidacdte e fontevnente imfluentiada ple

d/g’a o, emte  as ,D/aca/j /‘L’%)

d) ?6(1@&»0 onte a ’?fc/oadade YV ok Wi /’U’ Vhnsasx. p/g O}

€ QA veloudode Mea’wc,(\ye,m mia Scceb //;cmumsa,é a0

€$Coamw«4fo

Detormmaze Y (Wovdads medn) = 8 = 8
B Zbh
o N= 8 1 - ZiAp ] WAp ()
b Z/) S L 29‘ 5/‘/‘:L \ 7
M85 Ve (4=0) = 1 /{@_4‘_3\ (=) !
2 Jr k e / .
Uwg = 0% [9p) " (V)
2m \ 9
Combrmamde _as £quaedEs (VI e ) Lom-ce
\ -2 P \'\T'W\ax = 3 \/ oV
rmax. 3 - \, 2

V= @ Vwax

D

€> D@»‘é?frmmm’o do. pressao __em qwz/qw/; ponto do

CC?M/)O do escoamemzo : ‘bode <o  pealrzacdlo

< ;Dwnﬁft Ao egyo cao(l’j@ o ™ s 11 0C)
00 = (&b \oe + o Onde oo € Uma pussdd
\&16) &i{ ‘FML ! : , = -)
wfvinao  [pex. paan=4=0
A s, . .
P= - 004+ (3p )t oo [Cdomime 4 pISK
AN \ ' T qq pie 4o
a)(,/ Cboqgsooawmghpc




Exgreicio 1 - Escomento  Pacas /o (conmuAwd |

/l/);, :’-..r Vi T L=

) Pznam@s NumeMws (de\/abdacao dadm//se)

O  escogwento  emte as q/a(cas%a /awmm

e t/alo'w; ole /&m(d,é IEOLA gue 1900.

o /‘ V (zh) R < 1400
o
&
Exercivo 2 - Eswopedto _de CoveTTe

o ?/QCQ /éupm 7’(/7 n com Velo G/Z/&ZJQ C@"’?}éz""ﬁ U= 1%

» Placa Imfenion, Hxa

Almps, - Hfager,  exencicio c;/.pos%i&u-rf 72 .1

Kesultedos e Andlse dos  pesedfmdos

Modp <= de 2h ==l b & ok Camdimpdon D placa imf

EQVQQ% do @/,@Mﬁ/dé Veloci el V= Vo & Ei N ( \
: / b 215
Adimensionalisando @ eguaedd ambuian |
%4 % by (&'p\ /é— A= g-\ lomde h 60 |
Vo B \b Zp\’\To } )e E) < valon dmdﬁ'sjréb'i

Cion enhe an plaw)

4%4’\71«0 D&Mﬁ(ludoudaa&/& />od/> Ser eskibele o ;Wt_a

ﬁ/mco% e om lpwmwho ads wen, siona i F/‘
one  P= —b>  [ap)

Z/u\)’o \Q)«(/

€ 0 equacis _admungomal do pah] fe Veoudides ¢

= Eswornr AW LO

Ve _ 4 o lu\ (W

TR s i |

08T | 1 |
S e

i
458 S 4 1111/1—1:1 /

0.6 ‘040 04 0,6 084216




Exercivo 3

.NF‘#
© .Eéc“OAMem LAMIN AR =5 TACS PFPermos (ché)
o Movimenro v peeime Perma e s

© ESTUDOS REAL24p05  Pos. J L. PoseyicLe (%;99-/56@‘
e Poe G.H.-L. HAGEW ( 1797 - 78@4) ConvduZiranr
A RESUUTADOS — BUE TFoDev) SER  ConFARMADOS PELA
SOWCAD DA €. D wA L//E'E—Sm/qg EY TUAOS,

/-}/Pdre SES e CovDroes e lovoen/O
- EsSwoamento U/\//\D;Mg;\/y OWAC. oM VELOUDADPG %
ZO&O 2 Uy =g =0 | |
_ mbulo‘p'cc;o yoa e—c_g/ //zow%o’v)/u/.)\
— /21/70;, =2 = /Ué =0 (Pfu'm&"/}r‘o At&’/lry’h@o 507%/’)& %QJ

:C/e‘

% 57 Conrinuipspe

Voo AL awlawm o

E— g X e

vy _q :

&é — ; Qi
S nmte — & =0

x f/)odi‘man/o 24J] /)eﬁl‘M{ /Df/"w)ﬂ 53¢
k Lago T vln) o 7 e ok

% pssm EG de e - St Jw’;,lém_u a
Adotamdo A = ~gemd e %62_%%&



E’w;e*b 02—‘9_?2_' ~/Ql_ Qv =
50 an ()] o

A Pusmo |

P~ g (r08) <4, ()

Stvlon varon A ) , 2
/7/4@:0 /%{/Zimonﬁ(éﬁ/ Ma o efo /ﬁﬁ =

= + 7[/ (5) => /91/5g61:Q VeAr¢q
P= -1 Yihihhcannt cie
v 1 S aap 7 S
Nofa-se %éﬂ:ﬁ 71/&1%224;20 75/@0% N

1 gl A COM) 1300, iy 2 of e
‘7)050 e"-ﬁ/ncp% éZ_)_Z__ Oudea/é‘ - e /a/sj)

Aecrmy o QGuacas ) +f7ea.
d o SR
on (" %) = - (%)

\:'\/\LQ%&V\AJ/O*&Q B . =
© dva - L <._E e+ 0y
== 2 p J

_

WNovomenTe (W KCOW&M/) Ao ¢o -

AP\ 3y | J
D eten ’\/\q\ﬁ% o< vdous e @.\ . (CZ e ’FO"\M,\ 7

~

Condiweey Q(f— C'*CW}"Lm?/\O J



S th (XV\‘*"VO AOH'O’O eN \JQ\K)(A'O(AO((,
A sn hvta = ¢4 =0
- /\) O« e de o = O

& ,
. < oA ([ 2P\
%762' 4—& é%)

Ai{j‘\ ’\'\i\¥ﬁgr = ~—~E€{\, {"J {)((@ - 4\{ 6(;0 C,j'\d A dl-g ) (}L() {),S (O()\/vvd/m 4‘0 lQM./\.'.' ’l/\a./‘ lﬁ
e A (e ) = &)
\5 - (&) ¢

MINISE Doy, RESULTADOS

C\> R{\—g\ ('\-e \/6{0 c,“d\-@\(/{us e Vma\bo\u‘/a
b) DemrmiaChic DA URAS EM owmg
Q = [Farrdd

Dilizandd . amel cincalan  com espessana L’hﬁ"w'%chfma/ z
JdA = (27771} dn
dfl= Vs (27n) dn
8= om [*
= Z vy ndn
Vlando g 67‘4/@4;@ Ao pet) e weloeindin

= - "T% 09)

5//1/ 075
C) ExPreseio DA Vawis £M fFuscas DA Bweds DE
PRESSAD ! W
fona um mev‘o :Z; —= Oove. prda b
A=, e B TRIAP
~ > 8/,« e .

0 |
[81’ cle Riseville !



d> Rewacao  ENTRE  NELOUDADE  MAiMA (Vinax) e
Veroupane Mépia (V)

Ve R L8 e mn=vied-L ()08

S TR CoApter

V= RPAp (AU (3‘3 _ RAp
Sl ApNSy) 4L

W | M
>(\7,W\Q3( — Q_%-\/ l

Pode.—ge, Utz Nwmex N eqmaab de "%3

%: A - (’%2 0 V- wm@-(_g)
Q> Reiveeoe NUMERIWOS, !

Coms- (X()C Jisto  ewy PME 2220 Re, \ L ~2A0
DL@N\MCW ou
2000

Asernm Eq\)&o/co‘\r\ow«Ab desevuolundo o
O\P\\‘(;a,do Ponon Re = (JV'(ZRB < ~ 2000
= /




