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FLASH DRUM DESIGN

Horizontal Vessel
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FLASH DRUM DESIGN

Installed Units
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FLASH DRUM DESIGN

Deflectors, and Diffusers
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[ De-ertrainment mesh pad
Inlet diffuser (distributor)
Liguid level cantral walve

@ ChE 4253 - Design |




FLASH DRUM DESIGN

Demisters

PLATE-PAK
MisT ELIMINATOR

MisT-MASTER"
Mist ELMINATOR
AGE ROLLS

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

Liquid drains in special
channels separated from
the gas flow

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

Control Schemes
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FLASH DRUM DESIGN

Dimensions to decide
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Calculations to make

F=L+V
Fz, = Lx +Vy,
Yi = KX
2 X =1

X =

FLASH DRUM DESIGN
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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.

v
Permitted velocity (o, —2,) T =
Vperm — K hy PRy
| - s, L=t
| L {
A imum
—h‘: Pool Ma:t."l
s i
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A=-1.877478

(W) Vouter W B = —0.814580

K — @A+BInR,+C(n R)2+d(nR, ) +E(NFR,)* R, = VTL % C =-0.187074
VoL D =-0.014523

E =-0.001015

Where do these come from ?
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FLASH DRUM DESIGN

-

T
D related to vapor velocity. b | (s
Nozzle Sy
F . F - L Maximum
V|sT T drag Fvis =67Z',LleVd Stokes " ::T Level
1 L
’ |:drag = CD E Apvvj dr'ag
T 4 o
F, Fy =(pe—m)9 3" Ry gravity-Buoyancy
Fyss + Foo & Fang = F, = Cp 2(7R2) a V2 = (0, — 24 )0 2 2R
drag+ vis & ' drag T g:> DZ( D)pvvd_(pL ,0\,)937T d

Firag >> Fuis B
— Vperm = K\/(pL Iq/) K= 8ng
Py \/ 3Cp
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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: j\"
AT o e M
Re =4 DT , 1

H E A Avd :::glo E'Th'

Therefore T ::I‘““i“.‘&“.'i
.
SR
f (Re,Co)=0 5 Co=g2—=1.(Re) :
5 A AY
80R,

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

31 (Re)
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FLASH DRUM DESIGN e

hy
But, what Ry should be used? The criteria is that 5% of the liquid  reed -L'E*

Nozzle

is entrained. | T
b |pool
£ s
Thus
2 3 4 . WL Joy, .
K = @A*BInA+CINR) +d(InF ) +EMNR)" R, =7~ 5 were obtained
\Y L

fitting experimental data.

4 4 V

Therefore D = |— A = . Here V is mass flowrate
7T 7T VpermIOV

Demisters should take care of 4% (or less) of the 5%. IF DEMISTER IS PRESENT
USE K=0.15.
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FLASH DRUM DESIGN

1 .. :
h, =36"+=diameter of feedline v
2
1 - - .
h, =12"+ = diameter of feedline i i
Who came up with this rule and why? Feed 1 e
Not known exactly what is the rationale Nozzle | I
t
h — Vpool Residence Time, Failure Analysis, E A “Oxll_mw}
L ED7 Other Control issues?) P |pool —
4 o N
or ~2 minutes residence time. RESIDENCE TIME
PREFERRED WHEN V,,,, IS NOT AVAILABLE L
Finally: Nozzle size
H — h/ + hf + hL (Uopae) nozsie = lﬂﬂfﬁlﬂa’m ft./sec.

(Hmiﬂ.:‘“n]g — ED_‘#I; Puios ft./sec.
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FLASH DRUM DESIGN
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Final considerations
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IF B < 3 increase V,,, (Why???) b
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L
IF B > 5 Use horizontal drum (Why???)

Different design protocol: Why?
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