FLUIDS/SOLIDS HANDLING
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Tahle 2. Dimensions and data
for a typical design problem.

. Cyclone Gas Inlet Height, ft 45
yclone Gas Inlet Width, ft 1.8%6
yclone Gas Outlet Length, ft 3448
yclone Gas Outlet Diameter, ft 3792
yc!one Cylindrical Height, ft 8.552 =

yelone Diameter, ft 6.333

"“Gas Rate, ft¥/s 5167

.Gas Density, b/ 0.075 "
article Density, b/t 62430

_Gas Viscosity, Ib/t-s 1.28 x 10

“ Temperature, °F

*, Particle Size, ft

from the gas stream, but recent developments have
enabled cyclones to function as reactors. Some

K = 16 for no inlet vane; K =
7.5 with a neutral inlet vane.

Pressure drop, AP, depends
strongly on the inlet velocity,
and high velocities can cause
both reentrainment and high
pressure drop. However,
entrainment can be reduced
to a minimum, if the cyclone
has a small base angle.

Dp{(Dp) critical

Troubleshooting
cyclone maloperations
In general, cyclones are
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Percant Removed

used to separate particles

cyclone reactors can separate cracking catalyst

from vaporized reaction products in the range of
950°F and 1,000°F, or can function as regenera-
tors for flue gases between 1,250°F and 1,500°F.
In both cases, the high particle velocities can cause
rapid erosion of the cyclone material. This often
results in poor performance of the cyclone. Other

3 Figure 2. Percentage removal of particles as a functio.
of particle diameter relative to the critical diameter.

causes of poor cyclone performance are:
» 3 hole in a cyclone body;
» a cyclone volute plugged;
» a dip leg unsealed;
e a dip leg plugged; and
» dip leg failure.
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Nomenclature

= inlet height, ft

= inlet width, ft

= cyclone dust-outlet diameter, ft

= diameter of central core at a point where
vortex turns, ft

Roby e B

= cyclone diameter, ft .

= cyclone gas-outlet diameter, ft
). = critical particle diameter, ft

= acceleration due to gravity,

-32.2. fu/s?

cyclone configuration factor
cylindrical configuration factor
subscript df:notes mtenal n parucle
. size range

- ach

=bD,

= cyclone volume constant

= natural length (distance below’ gas
outlet where vortex turns), ft -
vortex component

number of inlet velocity heads
effective number of turns made by the
gas stream in the cyclone

= pressure drop, H,O

= total gas flow rate, actual fi¥/s

= gas outlet length, ft .

temperature, °F

inlet velocity, fifs .. -

+* = saltation velocity, ft/s

. "= volume below e\nt duct (ezu:h.ldmﬂr
core), ft? ;
yolume at natural length (cxcludmg
e chre), f3 U o
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= diameter of particle in size range, i, ft -~

V, = annular volume above exit duct to
middle of entrance duct, ft?
Greek Le!ters
-q‘. = grade efﬁmency for p:u‘txc]e size at_
. mid-point of internal £, % -
p = fiuid viscosity, Ib, fft-s
p; ~ = fuid density, Ib/f¢
p, - = patticle density, lbmlft3
T = relaxation time, s
w = angular velocity parameter corrected for

gravity and densities (see also Eq. 14.) .
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