Chemical Engineering 374

Fluid Mechanics

Pipe Networks



Spiritual Thought 2

o

Alma 26:22

22 Yea, he that repenteth and exerciseth faith,
and bringeth forth good works, and prayeth
continually without ceasing—unto such it is
given to know the mysteries of God; yea, unto
such it shall be given to reveal things which
never have been revealed; yea, and it shall be
given unto such to bring thousands of souls to
repentance, even as it has been given unto us
to bring these our brethren to repentance.
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Key Points 4

* Pipe Networks composed of single pipes
* Pipes Is series

— Type | —find AP
—Type Il —find V
— Type lll or IV — find D, Find L — Doesn’t work!!

* Pipes In parallel
— Type
— Type |l
— Type lll or IV — Find D, Find L — Doesn't work
o '\\ KNOW graphical solution method!!!!
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Pipe Networks 5

* Most systems are not single pipes
— Central heating in home
— Nuclear reactor cooling systems
— Water supply for cities
— Qill/product pipes In refineries
— Etc.

« Can be decomposed into series/parallel
« Similar analysis to electrical circuits
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Pipes in Series (l) 6
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» Type 1 problem: Know L, D, V, then find AP
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Pipes in Series (II) 7

» Type 2 problem: Know AP, D, L, then find V
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Series Example

M L(m) D (m) g (m)
1 100 0.05 0.00024

-7 — 2 150  0.045 0.00012
-
| 3 80 0.04  0.0002

AP, = 320,000 Pa; ignore K,

Frnd V- |
AP 40, 0P, = 4, =
A=§ 5 L2 S we )
AP o Re = P41
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Graphical Series 9
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hCAD solution (Pipes in Series)

T Mathcad - [Series_pipes.xmcd]
m File Edit WYiew Insert Format Tools Symbolics ‘Window Help
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Pipes in Parallel (1)

\ Vit =V, +V, < V2
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Pipes in Parallel (I1)

T\/F€ 1 . AP lcmvow) How ks onlangwn
.C a\colate T\,‘)eﬂ» P“Omﬂm for ach (3'()6

O
S\/sRM O\QV\/\O\V\C)\ Corv¥

DPW - r /)




Pipes in Parallel (111)
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or Solve mothple €4
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Parallel Example

v

»
»

L(m) D (m) e (m)
1 100 0.05 0.00024
2 150  0.045 0.00012
3 80 0.04  0.0002

V =.0133 md%s Pa; Find AP




MathCAD solution

(Parallel Pipes)

W Mathcad - [Parallel_pipes.xmcd] E]@
m File Edit Wiew Insert Format Tools Symbolics Wwindow Help -8 x
D-=2d &LkY P = 20 e (v @
Mormal w | arial wiio v B I O ==
A | ]| o= | J2)<B |30 af || |1y site ”
_3 2
Ot = 001333 p =998 po=1.002-10 fl =00 Ol = 0.004
o1 = 000024 L1 =100 D1l =005 Guesses 2001 O~ 0004
ed = 000012 L2:=150 D2 = 0045
e3 = 00002 L3= 50 D3 = 004 3= 001 Q3=0t-01-02
Given
Ll p{ 401 L2 pf 402 2
a e (401 L2 p
Dl 2| 2 D2 2| .2
2
ﬂ.%.; 4Q12 _B.g.g. ﬁz
m D1 D3
1 1 251
N D133?+ DI 401 =
ol .3 P .
Lt S O -
D1
1 2 2.5
— 4 llog s =)
2 0237 pDa 402 JE
n 2
D2
A ogged B2 |y
\@ D337 p-D3_ 4.3 \@
u 2
D3
Ot=01+ 024+ 03
fl 0.030663
Py f 0026613
B. 2 ’
P o 003118
e | = Find(fl ,f2,13,0Q1,02,03) _ _
2L o1 | 7| 577503 % 10 3 +
2 _
'9‘"3‘“ Q2 3880447 x 10~
W] _3
L 401 ] 346335 % 10
P :
AP=f.== . 5
AP = 2647 = 10
o\\u DL 2 [I-DlzJ
N A
oy /
< \
H BYL
"4,,\5
oy w




