TEGHNOLOGY

NOMENCLATURE

phase, sq ft

D Vessel diameter, ft

=1 Liquid height, ft

H, Vapor height, ft
Proportionality constant

Qy Vapor volumetric flow, cfs
e Liquid surge time, min

/ Liquid flowrate, Ib/hr
WV Vapor flowrate, Ib/hr
X In (S.Fac)

L Liquid density, Ib/cu ft
Py Vapor density, Ib/cu
T Residence time, min

A Cross sectional area of vertical separator, sq ft
AL Cross sectional area of horizontal vessel occupied by liquid

Ar Total cross sectional atea of horizontal vessel, sq ft
Ay Minimum cross sectional area of vertical separator, sq ft

K
Kh Vapor velocity factor for horizental separator

Ky Vapor velocity factor for vertical separator
L Horizental vessel level, ft

S.Fac Separation factor

Q Liquid volumetric flow, cfs

Vinax  Maximum vapor velocity, fps
Vyes  Horizontal vessel volume, cu ft
WL

mentation and response to
control, the efficiency of la-
bor and chronic mechanical
problems, and the possibili-
ty of short or long-term in-
‘cer‘rup‘[ior'ts.S

The multiplying factors F;
and F, represent the instru-
ment and labor factors. A
multiplying factor F; is ap-
plied to the net overhead
product going downstream.
Iy depends on the kind and
location of level indicators.

It is recommended that 36
in. plus one half the feed
nozzle OD (48 in. minimum)
be left above the feed nozzle
for vapor. Below the feed
nozzle, 12 in. plus one half
the feed nozzle OD is re-
quired for clearance between
the maximum liquid level
and the feed nozzle (mini-
mum of 18 in.).

At some value between
L/D ratios of 3 and 5, a mini-
mum vessel weight will oc-
cur, resulting in minimum
costs for the separator. Fig. 4
shows the dimensions of a
vertical separator.

Galculation method

The following steps are
used to size a vertical drum.

1. Calculate the vapor-lig-
uid separation factor using
Equation 1 (see Equations).

2. From Blackwell’s corre-
lation, determine the design
vapor velocity factor Ky, and
the maximum design vapor
velocity (Equations 2-4).

3. Calculate the minimum
vessel cross sectional area
(Equations 5 and 6).

4. Set a vessel diameter
based on 6-in. increments
and calculate cross sectional
area (Equations 7 and 8).

5. BEstimate the vapor-lig-
uid inlet nozzle based on the
velocity criteria given in
Equations 9 and 10.

6. From Fig. 4, make a
preliminary vessel sizing for
the height above the center
line of a feed nozzle to top
seam, use 36 in. + one half
the feed nozzle OD or 48 in.
minimum. Use 12 in. + one
half the feed nozzle OD or
18 in. minimum to deter-
mine the distance below the
center line of the feed nozzle
to the maximum liquid level.

7. From Tables 1 or 2 se-
lect the appropriate full
surge volume in seconds.
Calculate the required vessel
volume (Equations 11 and
12). The liquid height is cal-
culated as shown in Equa-
tion 13.

8. Check the geometry.
The result of (Hy, + Hy)/D
must be between 3 and 5.

For small volumes of lig-
uid, it may be necessary to
provide more liquid surge
than is necessary to satisfy
the L/D greater than 3. If the
required liquid surge vol-
ume is greater than that ob-
tained in a vessel having L/D
less than 5, a horizontal
drum must be provided.

Horizontal drum
Horizontal vessels are
used for substantial vapor-
liquid separation where the
liquid holdup space must be
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large. Maximum vapor ve-
locity and minimum vapor
space are determined as in
the vertical drum, except
that Ky for horizontal sepa-
rators is generally set at 1.25

V-

The following steps are
used to size horizontal sepa-
rators:

1. Calculate the vapor-lig-
uid separation factor by
Equation 1 and Ky by Equa-
tions 2 and 3.

2. For herizontal vessels,
calculate Ky by Equation 14,

3. Calculate the maximum
design vapor velocity (Equa-
tion 15).

4. Calculate the required
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