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CBE cvalic vwuM

Junior MATH 30650, Differential Eq 3 CHEM 30324, Pchem 3
CHEM 30333/31333 Achem & Lab 4 CBE 30338, Chem Proc Control 3
CBE 30355 Transport 1 CBE 30356, Tr‘amz 3
or CBE 30357 Biotransport - 3 CBl 1358 "nem Englab1 3
CBE 30367, Thermo 2 3 A&L 6 3
CBE 30361, Materials ._3 15
16

Senior CBE 40443, Separations 3 CBE 40448, Process Design 3
CBE 40445 Reaction Engineering 3 CBE Elective 3
CBE 4@' , Chem Eng Lab 2 3 Tech Elective 3
CBEE 3 Advance Science Elective 3
A&L7 __ 3 ARLS 3
15 15

Total 128 credits  *Strongly recommended

Lo FAR!
o ESdhct £OL0TIONS TO ) IFFE2EANTAL
EAVAYIUNS 2F FLULIN MECHAWICC

SCALING, Y IMENSIONARL ANAY YSLS
le\‘m& PARAMETEL RANGEC

o MACRISCOPIC MIME NT UM EQ
UWEN TD OET FoCcES AND
UNDEY STR VY CoMmAFk FLows

30357_17_lecture_11_16 3/28 111617



For SOME (OMPLEGENECS
OE 1NYB LECTUAL PAVH

Re ( RGAT* @ 0)= -0+ P

P
ﬁ?ﬂ’:o = [t
¢ (Wr'A )
LIMN A8 oD VISCovs PRESSVLE
Fé=’7 V7o
TRE NEXT 0Q&VIoJYs LIMIT 1<
THAT R0 1|

o MUST KEEL PAESSVLE OO NO
NECOVT MAKES SEwNSE .

PO“: .._e{'_ PIE P"f&k

£,
a\l& .3 ’.v'rf) - \ 2>,
Q3. 4 PPN~ X | o iy
ot ) @
. == 00 ,}_é b

30357_17_lecture_11_16 4/28 1116/17




B S L

_=
o e 2 Q '(]‘.6‘\’,- i
C WAIN QL &

= Z il ?(D
7)) = -¥
. &2) PANH
[ NT EGRAV S ALONE » ~ - -
2 2
|- of] - 0

X \
L\M\fj’) ot \]sLP/\\Y

| £ FLvD SPEEDS VP, -
P‘\qu ulé 000PS . - (\hcc' VERSA

| MOnTANT PHYSICAL ORSEL JRYION. ..
Ay MocT USELESS For R PRACTICAL

PLyBLEM

. -

30357_17_lecture_11_16 5/28 111617



o Risw O Livyv 1€ Nog

T“‘e— CAMP 'QQ LIwW R
— CAN'Y COMPLENERY
| G NOLE VIScos1TY

® LUSvuay TLOWS ARE NN JUso
"STRLAILET, CLEAN STREAML/VES

TERS € - Y£S 4 Ui RAOVE YOW FOrRFoWE N
PAovNT=—=—+

30357_17_lecture_11_16 6/28 111617



] WOV FRAVE A- REALLY
RARLY M e Wit NWS )

2
WREY 1S
- J& fs.2

0

- pz

—

A
v
1
|

Haw g WE &UANTIFY
DIFFELENC E 7

30357_17_lecture_11_16 7128 11/15/16



] i WHAT 13
?
Ahﬂ Vs
[ L]
‘&L I V

ﬁa\u W VLY we ga\,\w,& m)
‘QN“!)&\CS7 \\ //M\)a' A”’U)\

4= s ]

— g i =i i =

S

30357_17_lecture_11_16 8/28 11/15/16




"CAT- HAT

COMES BACK
aa /@ ¥

"i

Author Dr. Seuss

30357_17_lecture_11_16 9/28

WE NEED
CAY 75t \l

1116/17



NO MORE WATER

Tedd Arnold

30357_17_lecture_11_16 10/ 28 1116/17



COUNY) 6.T. TAYLO .
HAVE AEE£AN WROWE 7 % x"

Motion of Axisymmetric Bodies in
Viscous Fluids

the y-axis will satisfy the conditions round the body moving transversely

G. 1. Taylor, proiged

Cambridge University (38) Up= iU,

The resistance to slow motion of a long axisymmetric body moving in a viscous fluid is twice as
great when the direction of motion is perpendicular to the axis as when moving along it.
This is known when the body is a prolate spheroid, but is true more generally.
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sudden expansion is derived in Sec. 6.2. The result for the
ion is from Martin, Chem. Eng. Educ., Summer 1974, p. 138.
s are from Perry's Handbook.

w:s&mmdmmsmwhpiwmmm
kgs in the section of the process stream shown in Fig. 5-5. The
operties p = 10° kg/m?, n = 1072 Pa.s. The ptmcabaw the
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€ Fitting Type K Fitting Type X
Pipe Entry Losses Gradual Enlargements
1 Ratio d/D q = 10" typical
Square Inlet =2 050 09 | 0.02
— e " F 33
Re-entrant Inet = 0.80 0.3 0.42
— Ratio /D q = 10° typical
Slightly Rounded niet =__ 025 09 T
\.g 07 b el 8“2
=t 05 1
Belimouth Inlet /.f_ 0.05 03 014
Niee labcccmadiabe V vonaa m *'
MG NG L f_ L 03 u.i4
Valves
Gate Valve (tully open) 0.20

Pipe Intermediate Losses
Elbows RD <06 45° 035
[/> 90 110

Long Radius Bends (RD > 2) 1nYye 0.05
2\ 0.10
S—2 020
90° 0.50
Tees
B JRY ¢
(a) Fow in line St 0.35
(b) Ling to branch flow ‘.f.' & 1.00
Sudden Enlargements
Ratio a0
08 0.04
08 gg
n7 :
06 ‘i;. e 041  Foot Vave with strainer
05 ' 0.56
04 071
03 0.83
02 0.92
<02 1.00
30357_17_lecture_11_16 25/28

e 15.00

11/3/16



30357_17_lecture_11_16 26 /28 11/15/16



/\,\,\ WSSESQ .
| £ (U.NQQ\@JE O' - )
s :é g LM OF \6“2\“9}
4 We = 7 CoWPNEN

(%V\-x grhn ) = SWes % Ly,

I~
\BJS = ”;\%'(*»\;k\\(\—l;“éi Q\l{,

5 Q\/\ = 2 ELBDUWRA- [ BT
L " | ENTRAJCE

U o7 R
01écé&c DF
OLPE .,

30357_17_lecture_11_16 27128 11/15/16



SOME ONVIFEL ) VFD

e ——

P — I WE £y/écT
| T EVeW

ﬁ/—) \F TiHE2 £ 4

/ o CHANEE

VL OF AREHR,

p7h
0 S P, fon

____J_“-L__:—’ Théss
. FLok
I CER ST pz

E NP L) =02 M43 M
AP = '/Zglﬁ\vz{\ \gépéNm SRV,

30357_17_lecture_11_16 28 /28 11/3/16



