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Ergun equation,
= 3 1
=8P % = R—m + LT3, (4.22)
Py e \-NE" Turbulent

Laminar



And Reynolds number is:
Re = PUols

(I-ep
Substitute Re # and rearrange,

2 2
i DP:150u0L(21—3 e) m, 175 ruOL(l; e)
D.e D.e
And
_Q_m_
U, =—<=—=339E-04M
A TA A
Plug in data,

- CP = 6.982E + 06 Pa+6.757E -02Pa = 6.982E + 06 Pa
\' Turbulent contributi on is not important.

Q4

The minumum fluidizing velocity is given in terms of all other known quantities by:

]G[]{] = ‘:'II].I'”‘u - ﬂf”-;-{l
) ——

= glps — Py - (4.43)

Rearrange
re>=>ryg
1.75r -
- Ug + 150(12 e30)muo -gr =0
D, D.e

aui +bu, +c=0

quadratic equetion, solve for the root (u,), plug in data,
5.051E +05u? +3.008E + 07u, - 9.800E + 03 =0

u, =3.258E - 04/

reject - veroot

Q5

Ergun equation,
?_‘9:21’ %” 15 - = %52 175 , (4.22)
Pty =i ‘-vE" Turbulent

Laminar
And Reynolds number is:

puollp

Re = T—ou

Subgtitute Re # and rearrange,



- DPD,e® 150(1- e)m
= +

ru’L(l- e) ru,D,
multiply t hrough by r y,D |

- DpPe®
u,L(1- e)
aD’ +bD, +c=0
quadratic equation, solve for the root (u,), plug in data,

175

D? - 1.75r u,D, - 150(1- €)m=0

mé& r (air from tables):lo"‘ﬁ & sz_g
ms m
1.01325€e5 N
g 2
. DP=10psi’ —m_- M’ _ 6,893E + 04 Pa(-y)
14.7 psi atm m
U =—2 =022
BD: S
4

1.071E + 05D - 4456E - 01D, - 9.750E - 03=0
D, = 3.038E - 04m

reject - veroot
B S S S S S A S S B e S S e e T e
Q6
Ergun equation,
T .:t ]I }
'mi'z-p % = E'“; + L7, (4.22)

And Reynolds number is:

pPuollp

s

Subgtitute Re # and rearrange,



e’ _ 150u, Lm 1.75r uZL(1- e)
(1-e) D(DP) D,(-DP)

Data
r =1.200 ky m=1.000€ - 04 K¢M/ L=02m
4
A‘” = 6.667E -05m/s
~ 60 %1 71000 /
| 1013255
- DP =10psi’ : m’ —6893E+O4Pa(—)
147ps atm

=2 =022

P D2 S

4 e

plug in data, solve for e = 0.1846 by tria and error.

D, =1.000E - 03m





