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Data Sheet for Fluid Mechanics Course

One atmosphere =760 mm Hg = 101.3kN = 14.7 psia
Pu,0 = 1000 kgm= =62.3 Ibw/ ;
Up,o =0.001Pas = IcP  =2.09x 107Ibr s/ft?

Acceleration due to gravity = 9.81 ms? =322 fts? ; g~ 32.2 Ibm ft/Ibs s?
1f3=28.1L = 7.48 gal

prg = 13600 kg™ = 845 lbw/ft’

LhP =0.746 kW = 550 ft Ib¢/s

1ft=121in, 1in=2.54 mm, Im=100cm = 1000 mm
(Ibf/in?)ft3

; | nstant = 10.73
Universal gas constant = 10.73 Ibmol.°R

; °R= °F+ 460 ; K= °C+ 273

Equations required for problems involving pipe fittings, pipe friction, and entrance and exit losses.

1] Bernoulli's equation:

p v dw,
A(E+gz+7):+d_nilo_?t°t

:Ftot = Tpipe friction T Tfittings + Tenlargement and contraction

2] Continuity equation: h = pAV = pQ
pVD 4pQ 41
31R Ids: Re = = = —
] Reynolds " D —_
U . 0= TAPD*
] Hagen equation: = 1zephx
5] Friction Losses
; 5 g 4fAxV?
e Pipe friction TPip e = 5
VZ
e Entrance losses (Contraction) Fcontraction = K; ; K from chart
2 212
. . V Dl
e Exit losses (Expansion) TExpansion = K-z— - K= [1 - (.].)_) ]
2
. : 4f[¥ nD]V? 'S
e Pipe fittings TFittings = = = Af[Y n] —

6] Friction Factor

. 16
e Laminar: f=R—
<

e Turbulent :f = 0.001375

e , 10° /3 :
1+ (20000 5t R—e> (or any other convenient method)
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1 .
2000 psi
2
L= 10 ft o
D =3 1n sch 80
1] Apply BE Between 1 and 2
F::p‘ + ghAZ + vi::yf = — Foratar | gAZ = 0and Vi = 0 ( large cross section )
Frorar = |1+ K + 4f 2| &
h, _ 2(P, — Py} i
IS O A
Li 1/,
D- 2{P. — P,) bl 1
o =varmZ = A i T o
p(1+K+4fF) (1+ K +4r3%)
2(p, —P,)] 2 D*
RECCELS
o 4
4p - p
Re = Q=K,Q ; K, =
TuD = = D
(P1-P2). Psi 2000
Density, lom/ft3 62.3 |Kentrance 0.5 K1= 25.02756
Viscosity, Ibf s/ft2 2.09E-03 |[Length, ft 10 K2= 4877.298
g, ft/s’ 322 |e/p= | 0.000621
Roughness, in 0.0018
Diameter of pipe,in 2.9
. 16
e Laminar: f = —
Re

e Turbulent: f = 0.001375 [1 -+ (20000% +

1

06
Re

Trial f Q=K1*[] Re=K,.Q f from eq or Chart Criteria
1 0.005| 16.4046 80010.11737 0.005390813 7.816256904
0.005391| 16.18129 78920.98075 0.00540006 0.171526421
3 0.0054| 16.17612 78895.74757 0.005400276 0.004013712
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