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Installed Units
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FLASH DRUM DESIGN

Deflectors, and Diffusers
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FLASH DRUM DESIGN

Demisters

PLATE-PAK
Mist ELiMiNATOR

Drainage slots on vane
surface allow liguid to
disengage from gas stream

Liquid drains in special
channels separated from
rthe gas flow

Liquid collects at bottom of
drainage channels and moves
laterally to Mellachevron hous-
ing where it is collected ina
sump and drained through
downcomer pipes
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FLASH DRUM DESIGN

Control Schemes
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Dimensions to decide

Maximum
Level
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FLASH DRUM DESIGN

Calculations to make v
F=L+V Lt
=D
Fz, = Lx, +Vy, -'t K
Feed —— T
Y = KiX Nozzle — :—
'
Z % =1 - LA~ Maximum
h Pool Level
Z yi=1 ¥y o
X = Zi L
LV _
N [1+ /L (K, 1)} _
K.z, Ratchford Rice Equation (look for itl!)
yi = V
kAT

@ ChE 4253 - Design |



FLASH DRUM DESIGN

Dimensions to decide

D related to vapor velocity.

h, related to vapor velocity.

h, related to level control
h: related to flooding
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FLASH DRUM DESIGN

D related to vapor velocity.

Permitted velocity
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Where do these come from ?
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T f=
D related to vapor velocity. N
Nozzle T
F ! F ¥ i Maximum
VIST T e |:vis = 67T,LleVd Stokes " ::‘: Level
T
1 L
‘ Firag = Co 5 APV, drag
! o
F, F, =(p.—n)0 gan gravity-Buoyancy

1 4
Fi.. +Fi F —FgDCDE(”RS)PVng(pL_pv)ggﬂRS

drag / drag

Fio >> F

rag vis N Vperm _ K\/(,OL _,Ov) K = 89Rd
ey 3C,
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FLASH DRUM DESIGN

Dimensional analysis for drag: Force is dependent on velocity, cross sectional area,
density and viscosity.

fa (Fdrag’vd’A’pV’lu):O

Two nondimensional numbers:

Vv A/7Z' C :E —I_ e D =1
Re = -¢ D~ ] -C
“ > P AVG o, L=
Therefore 7 ﬁ;““"‘d’:&".’}
-t
_ R T
f,(Re,Cp)=0 5 Co=7>—=F(Re) L
2pVAVd
8gR,

Thus CD is a function of the particle Reynolds number. 2 K=

3f (Re)
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FLASH DRUM DESIGN )

T
hy D =
But, what Rd should be used? The criteria is that 5% of the liquid  fees 'L'E'T'
Nozzle
- ; hy
is entrained. | T s
; _‘i: Pool
Thus

W .
K — pA*BINR,+CNR, )’ +d(NF)*+E(NR,)* ;R =L /% were obtained

fitting experimental data.

4 'V

7T Vpermpv

Therefore D _

Demisters should take care of 4% (or less) of the 5%.
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FLASH DRUM DESIGN

1 .. .
h, = 36"+Ed|ameter of feedline i v
Who came up with this rule and why? T 277
- D -
What is so magic about 3 f+? (Room for demister?) hv
1 . ] Feed _L_'——_ ’
h, =12"+§d|ameter of feedline Nozzle — "!"
t
. LA~ Maximum
Again, why 2f+? (Residence Time, Failure Analysis, P lpool Level

Other Control issues?) -1
L
V !

pool

h, =

7;[)7 or ~2 minutes residence time.

4

Finally: | — h\/ +h +h Nozzle size (Ymas)nozzie = 100/ Py, ft./sec.
B f L (Yin) mossie = 60V/ Py ft./sec.

@ ChE 4253 - Design |



FLASH DRUM DESIGN
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Final considerations

=
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L
IF B< 3 increase V,,, (Why???) "

Level

4

L
IF B > 5 Use horizontal drum (Why???)

Different design protocol: Why?

Wapor-licuid inlet Dry clean gas out
l Inlet diverter  Mist eliminator T Large liguid
drops fall free
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