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Flash and Tray Design Examples



FLASH DRUM DESIGN

D related to vapor velocity. v
Permitted velocity Voo = K (oL —A) —I: oy
- A s, =
g A~ Maximum
hL Pool Level
= 0

002 i I 1 ' L 1 1 1 L 1 1 L 1 1
0.006 8 0.01 2 4 6 8 0l 2 4 6 8 1.0 2 4 6

A=-1.877478

(i) Vo lor: W B = -0.814580

_  A+BInF,+C(InF,)%+d(InF, )} +E(nFR,)* F,=— A c-_0187074
K=e W, VoL

D =-0.014523

E =-0.001015

Where do these come from ?
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FLASH DRUM DESIGN

1 .. :
h, =36"+=diameter of feedline v
2
1 - = £ L L
h, =12"+ = diameter of feedline i i
v
Who came up with this rule and why? Feed J —
Not known exactly what is the rationale Nozzle | hT
t
Residence Time, Failure Analysis, E A Mmtqu
Other Control issues?) _';f Pool —
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

%
Feed _L )

Final considerations

Maximum

¥ Level

H
IF B < 3 increase V,,, (Why???) b

%
e ) -
W
hy
SN
Pool
g

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

Different design protocol: Why?

“apor-liquid inlet Dry clean gas out
I Inlet diverter Mgt eliminatar I Large lizuid
\ drops fall free
Wt
S o O S
P ---.:_‘;_'---x..'_'; i ‘i
T S T LI
/ 4
> g
Collected liguid /
Wortex breaker l
Licjuicd ot
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EXAMPLE

FLASH DRUM DESIGN

0.14157 m3/s
0.001179 m3/s
999.552 kg/m?
1.20139 kg/m®

t;=120s

-~

P =30 psig

Qv
Q.
b
Dy

DATA

F =

' Vvv IOL

A _(0.001179*999.552
-0.14157*1.20139

K = eA+BIn F,+C(nF,)?+d(InF, )} +E(nF,)*

A=-1877478
B =-0.814580
C=-0.187074
D =-0.014523
E =-0.001015

Y

—K (/OL_IOV)

perm ~

A
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jﬂ/ 1.2013 1 5402
999.55.

=0.2365

=0.2365

T

Feed __L ~r—-

Nozzle

e

(999.552 -1.20139)

1.20139

=6.823



FLASH DRUM DESIGN

EXAMPLE iv
Q, = 0.14157 m3/s . Ll
Q; = 0.001179 m3/s v
pi = 999.552 kg/m? soes. | B e
Py = 1.20139 kg/m3 Nozzle — h
PFS :33)20‘5 =1 (A Mmtmun}
= Sl eve
i P, |Pool B
ok

Yy = K /M =6.823 ft/sec 1
A

A=Q, /v =0.14157/(6.823*0.30103) =0.0689 m?

perm

D= [* = J4*0.0689/3.1416 -0.25
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FLASH DRUM DESIGN
EXAMPLE j:

——— DATA______|
0, = 0.14157 m3/s T
Q; =0.001179 m3/s hy ~D =~
P = 999.552 kg/m?
Py = 1.20139 kg/m? :::gu. "L—:’T
ts=120s hy
P =30 psig - Lo Monimum
b |pool Level
n 1 - . i
D =0.29 m h, =36"+ > diameter of feedline “{
L

h, :12"+ldiameter of feedline

(Vmon) nozsie = 1““-"’\,-'" Pumizs Tt./5eC.

(Upmin) mossre = 60/ Ppyiee ft./sec.

D’ A 4. /| #D?
N
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FLASH DRUM DESIGN

EXAMPLE T
[ DATA i, | LGSl
Q, = 0.14157 m3/s Nozzle S 'I;
Q; =0.001179 m3/s - ]
p; = 999.552 kg/m3 o Level
7 = 1.20139 kg/m3 e
fs =120s ¢
P =30 psig

* *
100 =100 (0.14157*1.20139+0.001179*999.552) _-¢ £/
(0.14157 +0.001179)(35.3147*0.453592)

y 0./ _gp [(0-14157%1.20139+0.001179*999.552) = 46 ft/s
minere P (0.14157 +0.001179)(35.3147*0.453592)

Area of nozzle = (Qu+ Q))/ Viozze
=(0.14157+0.001179)*3.3219/[(46+76)/2]= 0.0078 m?

4 A 4% (0.0078
Dnozzfez \/?z J - =0.1m
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FLASH DRUM DESIGN I
EXAMPLE T
L DATA |

DATA

hy
Q, = 0.14157 m3/s D =0.29 m szzle= Olm Fod 1 —

Q; = 0.001179 m3/s Nozzle "!;
A~ Maximum

pr = 999.552 kg/m3 A = 0.0689 m?
Py =1.20139 kg/m3 Level

t,=120s
P =30 psig

h, _ 36"+ = diameter of feedline =0.0254*36+0.05=0.9644 n.
h, :12"+§diameter of feedline = 0254*12+0.05=0.3548 m

h =0, /A =0.001179120/0.069 =2.05 m

I

koot
g

H =h, +h, +h =0.9644+0.3548+2.05 =3.37m
H/D =3.37/0.29 =11.3m Use Horizontal Separator
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DISTILLATION/ABSORPTION COLUMN TRAY DESIGN

Diameter first. Design for velocity. Flooding velocity given by (are you surprised?)

O == [ P il R Y ==
o O6f—— T T Piare spacin 9
o= 5 ——r=== 36— =
;:—;v 0a "*ﬂ‘a.i;__h“:\\:*\_‘\\ -
Q\_‘f 03 ‘Ngg___.‘ \‘ Two-pass tray One-pass tray
;i‘ ; el R T —-'\ \ R
Fair correlation  &° ° —%L~_~\\\\\\\“‘\ d ™ Y
=2 Pl S Erpdi e = T = N
£k B s TR AN
g 3_\\::\\\
g 83 NN
0.05 \\
0.04 >
°%50 002 003 005 0.07 Of 02 03 05 07 10 2.0 ~d_ L~ S—
Fus- (28)
0.5 0.2
PL— Py ('51- IaYan
Uns= ES-E( e = (L/V) oy /o )" S AN /
. Py m2{] F'I'l.- [ / :'[P‘l.’ P[:I : _{}_"""r\\
g NS
R R —

log10(C;) =-1.1977-0.53143 log10(F,, ) - 0.1876[Iog 10(F,, ]2

Use ~80% of flooding velocity. Diameter is a function of the NET area Ay
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DISTILLATION/ABSORPTION COLUMN TRAY DESIGN

One-pass tray

AN=Q, /0.8 Uy ) ﬂ An \

Heuristics: Ay =0.1 A

BUT A= AN+2 Adc
Then: A= Ay+02A B A=A/12

»D=\/¥
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DISTILLATION DESIGN

\ AAADI C

’ DATA _
0, =1.42 m3/ R D
0, =0.012 ?13 /Z Fy = (L/Vlipw/p0™ =0.027
p = 1100 kg/m? ‘D PRI -
by =1.043 kg/m3 _ ( L— Py (_1

& = 15mN/m Uns = Can oy ) 20
|

log10(Cg, ) = —0.94506 —0.70234 log10(F,, ) — 0.22618log10(F,,, ]2 =-0.3998

_ _ (1100-1.043) (15\%2 _
Cgs =0.398 mmm) U, =0.398 o () =10.84

U=0.8 U, ;= 0.8* 10.84=8.67
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DISTILLATION/ABSORPTION COLUMN TRAY DESIGN

0, =1.42 m®/s

0; = 0.012 m3/s

p, =1100 kg/m?®

Py =1.043kg/m?
6 =15mN/m

A=Q,/0.8 Uy, f) = 14157/ (8.67*0.30103) =0.54  m?

A= A, /0.8= 0.54/0.8=0.68 m?

'\’ T
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