ME 420 Professor John M. Cimbala Lecture 31

Today, we will:
Continue to discuss Fanno flow, look at the momentum equation
Discuss Fanno flow qualitatively, and compare with other 1-D flows we have discussed

Fanno Flow (continued):
Friction force, Fiiction (Wall on fluid)
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Review from la:: t/ime... Conservation equations: ENERGY
A
oV =p.V, or : PV = constant| (1) PM =T, or c, T, + %2 =c,I, + %2 (2)
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Now we need to look at the momentum equation.

Ty Wy v NgEage  Blicnan

—

;—ﬂt_——-—'—_}‘_-"_-’
[N (rEAT LENEY

o o D— (Sﬁm (DVthy/)
_— L - &
hiny
oA \NW—NE K-OUG'HI\IEU
(seme  Legh )




g__________ = — Como"h.
A fdody / G

= 2F , - -
r’!//+ A% - QGM 4 é/ épm\l—é;hv

f\ fuﬁ‘ -'P‘LﬂL - 431:.% = ﬂ%”‘)\lz - F\Q["‘)Vi
4 A, YA,

Q\‘t A=A emyulvs

BA & A«.a 6.,,J Ny
ﬁr-l.o? ~r
F.“”) JM’ b BHow

% Qut = Aviners Sig p=\ &e Gine ovr

-

T, ..
fl X (0,\':- = ﬁ:," ﬂ.v't.z ¥ % (?)
ﬁL Gtﬂ-(
v Al domy  hepe A‘nm:,.).;; } v
Yf FFﬁd\,'.:o '—"511' Jkme  Mam, Y iy e
‘ NCY o
hd 6 7 mA ek EG”U o) @) /\JJ




QU AuTAILE Ly EAnNo CURVE

STRAVGE ToNE IV

SUBJN FadNe FLow
(J‘G(’Eﬂjw& “

VI & Ml

Loo l‘ e E{\t?y 4%

— f
MT TV M=)
My Tt M=
'cl"['l

FasNe Aol




x4
'—:Z = M*&r‘k
jlrl-_;h y \o = N
L\R ““L
VAR Y Py

—
erﬂ'
o Lon & keep g oAT

Ve
P AN /0\ g \1

l&t.\ 9¢ f_
Zamk Juboni bogh 1) f&

f’T
D

J o
| L AT
l M)
/\ N >\ ‘o
Rk, M | ) RL)Q \
M Stravceresy |\

m“ﬂ\ 81. (?)
., x (’Nf = Pux AV ¥ e

/ "
(Ft“ F‘L 5 + Cﬁ!. Vi - ﬂV\.Vx = | Fh
o A

<oy} cowy)

mey fV" vovh Y
: /otVt""fz\/'L = un)




(Ruink 4 (’WJI’(\](VL ¥ (P‘-ﬂ,\ = @
jljhj‘. @ i mwwj@

SU Yt Can \)(
P‘u} e’lh—g’ @ (13 e
b (T N
F e /

T Vg mud g B Vo
&'71 &V)h ;mlv\d‘tj 'n-c. ftfﬁ-l *W

/

f /."" ﬁ"‘ol CL. Lt 6
v VT ™Y e e

SOmmaey (Quﬂumu,g_) T\ X
Fachi, %

—_—

‘DRQ?E{(T 131 JUBfoN1C JUPERSuMIL
\Y, 1 \
NG G

—

M
ng( ; t S

S0 G TGV \Y 1 B
(ﬂ}w (et y T K / ?,f “l"",‘v'
Offohke ) z y 4 5 Dl
a8 )

PovaGane  — (Vo \ Comsh l CD




COmMENT @ VERY fimuar BEmVIGR B3 IfEnmReAIL
CANVERG IN( oVt

Fagoin JURERGSNIC
N1 V)
MmT M)
T) Th
Y !
£y I:‘r
S oy} Syt —
Yo oyl T ot
7 Fb (Jl“\jl' P‘Q “"'V]' —

ﬁ

NEq('r Time — ANgbh EQuanW R Favap

= Simliar  ComPaR\ey  OF Pra(€RTIE |
K-f\/ﬁrerk (e It \

© Nuemd Jheck

© Riglul b,

S R W

.




