
3.5. SIZE CALCULATION

Once the vapor and liquid compositions and llow rates have been deter'

mined, the llesh drum can be sized. This is en empirical procedure. We

wilt discuss the specilic procedure for vertical flmh drurns, like the one

shown in Figure &1.

Step l. Calculate the permissible vapor velocity, uro,r-

uou- = I(arurir
(3-50)

uo"* is the maximum permissible vapor velocity in feet per second at
the meximum cros.s-sectionel area. p1 and p, are the liquid and vapor

densities.

K6,* is an empirical constant whose value has been correlated
graphicatly by \Vattins (196i) lor 85% o[ flood with no demister.

Approximatcly 5% liquid rvill be entrained with the Yapor. Use of the

same desigo with a demist.er r+'ill reduce entrainment to less than lVo.

The demister traps small liquid droplets on fine wires and prevents them

from exiting. The droplets then coalesce into larger droplets, which fall
off the wirc and through the rising vapor into the liquid pool at the bot-

tom of the lash chamber. Blackwell (198{) fit Watkins' correlation to
the equal,ior

I(6.. = expl,t + B ln Fp * c(lo F1,)? + l)(ln I"r,)t + E(ln l:1,)rl I



w,
whcre F'p = # { # 

rvith \V,.:rn<l \V" being tlre lirlrri,l :rrttl vrP,,r

flow r:rtcs in weight urrits per horrr (e.g,., lb/lrr). 'l'he const:rtrls:rrr'
(Bl:rckwcll, 198.1):

= -1.877.178097 C = -0.18707.t.1085 E =-0.00101'l85ls
= -0.81.15801507 D =-0.0145228067

Step 2. Using the known vapor rate, V, convert u,x* into:r hortzon-
tal aree. The vapor llorv rate, V, in lb moles/hr is

A
B

vtE#Et =

,**t f xffE) A"(rt') e"(H)

NtrV,^*J-.E)

Solving for the cross-section:rl arel,
I

v(M\V") _ (J-s2)
'\. = iIffidJiI

For a vertical drurn, dilmeter D is

(3-53)

Usuelly, the diameter is increesed to the next, largest Gin. increment.

Step 3. Set the diamcter/length ratio cither by rule of thrrmb or by
the required liquid surge votume. For vertical flash drums, the rule of
thumb is that, L/D tanges from 3.0 to 5.0. The appropriate value of
L/D within this renge can be found by minirnizing the total vessel

weight (which minimizes cost).

Flash drums are often used as tiquid surge tenks in addition to
separating liquid and vapor. The design procedure for this case is dis-
cussed by Watkins (1907)for petrochemical applications.

Tbe height of the drum above the centertine of the leed nozzle, h',
should be 36 in. plus one-half tbe diameter o[ the feed line (see Figure
3-6). The minimum of this distance is {8 in.
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Figure 3-6. lvleasurenrents for vertical flesh drum.

The height of the center oI the feed line above the mlximum lcvel of
t,he liqui<l pool, hs, should be I2 in. plus one-hrlf the diameter of the
feed line. The minimum distence for this free space is l8 in.

The dcpth of the liquid pool, h;, can be determined fronr the desired
surge volume, Vrr*o.

f'r= *fr
The geonretry can norr be checked, since

(3-s t)

hv+hr+hL

should be between 3 and 5. ll LID ( 3, e lerger liquid surge volunre
shorrld be allowed. lt LID ) 5, a horizontal fie-sh drunr should be use<|.

Celculetrr programs for sizing both vertical and horizont:rt <lrulns are
avlihble (Rlackwell, 1984).

lrtore detailed design procedures and methods for horizontal drurns
are prescnted by Dvans (1980), Blackwell (198{), and \Varkins (t90i).
Note th:rt in industries other than petrochemicals the sizing may vary.
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r\ vs1gi6.; ll:rsh drunr is to fle.sh a fecrt .f rs00 [, rnores/hr rrr:rr is
'10 nrtrle % n.hex:rne anrJ 00 rnolc \it n.octrne at tgl.3 klt:r (latrrr). \ve rvish to grro<luce ;r v:rpor tlr:rt is 60 lnore 76 n-t,.x,,r,n.
Solut.ion of the tl:r.sh er,r:rtions *,ith eqrrilibriuln rtet:r gi"", _,, =0. 19.'l',,rom = 3781(. an<l V/F = 0.51. \\,hat size fl*rl, Ar,,,,i i,
req u ired ?
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