
 
 

 
 
 
 
 
 
 
 
 

 
Section 3 

VESSELS 

Refinery  or  chemical  plant  vessels  come  in  all  shapes  and 

sizes,  andare  used   to  contain  liquids,   gases,   and powders. 

Since these fluids are usually  stored  under  pressure  or  vacuum, 

the containers  are  referred  to as pressure ves s el s , The 

vessels used most commonly in a process unit are the vertical- 
 

distillation  column  and  the  horizontal  drum  or  sepra  a to r , 
 
 

3. 1 DISTILLATIO COLUMN 
 
 

3. 1. l Description 
 

A di°stillation column is a cylinderical vertical vessel, which 

can range in height from 20 to 200 feet. It contains a number 

of trays spaced vertically at regular intervals. The trays are 

designed to allow a flow of vapor upwards and passage of liquid 

condensate  downwards,   and are   usually  numbered  from  bottom 

to top. These numbers appear on the vessel d r a wi ng , and 

also on the Piping and Instrument Diagram (P&ID) for con- 

venient identification, 
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Normally, a hot liquid  enters  the mid-section  of the column on 

a feed tray. By repeated vaporizations and condensations, the 

components of the feed are separated and drawn from the col- 

umn at elevations corresponding to their respective  boiling 

points, 

 
The components which boil at lower ranges concentrate in the 

upper section of the column; those which boil at higher ranges 

concentrate in the bottom, ꞏ Thus , wl1en designing piping, we 

must consider that th'e  bottom  of the  column is  much  hotter 

than the top, 

 
The process department determines column length and dia- 

meter,  nozzle attachments,  and approximate  elevation, The 

vessel department produces the vessel design (see Drawings 

B-501, B-502, B-503, B-504, SK-50C-l, SK-50C-2, and 

Figure 3-1). 
 
 

3. 1, 2 Locating 
 
 

Normally, a column is located so that its perimeter is 10 to 
 

15 feet from the edge of an overhead pipeway. It is usually 

surrounded by related equipment: reboilers and heat exchangers 

on one side, ov rhead condensers  on the other.  Drawoff  and 

reflux pumps are close to, or under, the pipeway side (Figure 

3-2), The most economic  relationship is determined by a 
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Figure  3-1. Botton, Outlet with Drain Connection Minimun1 Skirt Heights. 
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sin1-ple  routing di a gr am . Usually, the segment of the column 

farthest from the pipeway which faces an access road is  re- 

served for maintena n ce .  This segment is referred to as the 

"drop out" area (for removal of trays, valves, etc . ). 

 
3. 1. 3 Piping 

 

General: Having established the plot arrangement of  the  col- 

umn and its  adjacent  equipment,   the next  step is  to develop 

pip routing in sufficient detail to allow the column appurten- 

ances  to be oriented. Here the designer should apply the four 

prime factors of good design: 

1, Operability 
 

2. Safety 
 

3. Economy 
 

4. Maintenance 
 

Nor m a ll y , the layout of nozzles and platforms is made on a 

copy of the vessel design drawing (Drawing SKL - 2 - 1 4 ) . 

 
Before developing pipe routing, we shoul d review the job 

 
s pe ci fi c a ti on s . These describe n1inim.u.rn ac c es s , walkways, 

pla tfo ꞏn n widths, clea rances , ladder requirements, etc. 

Other items that must be checked include: P&:ID and Line 

Design a ti on Tables for temperature and insulation require- 

ments , instrument standards for level gauges, controller s, 

alarms,  andpres sure  and temperature  connecti o ns , Bechtel 
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Specification LSOZ, for example,  gives  these  requirements 

for column ;,1.nd vessel piping: 

•  Piping at columns will be located radially about the column 

on the pipe way side, when  possible;  manways  and plat- 

forms  on the access  side. Overhead  vapor  lines  and 

similar connections 18 inches and larger  may be welded, 

except where flanges are required for maintena nc e . 

 
• Valves and flanges will not be located inside vessel 

 

skri  ts . 
 
 

• Water drawoff boots on elevated horizontal vessels may 

be extended a reasonable amoun t , to place the center of 

gage glass and level controller not over five feet from 

grade, platform, or ladder access. 

 
• Vents, drains,  and utility  connections  will be arranged 

to -prevent  unintentional or  undetected  leakage . Gravity 

drains to underground systems will have open connections 

terminating two inches above the drain hu b , so the  dis  - 

charge is plainly visible. 

 
• Relief valves  required for  pressure  vessels  will  be  shown 

on the P&:ID. Davits or other suitable means w ill be pro- 

vided  to lower  vessel  pressure  relief  valves  larger  than 

two inches inlet size when not wi thi n reach of mobile equip- 

ment. 
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Layout: The column can now be piped in  a logical fashion, 

The design may start at the topor bottom of the column, 

depending upon its complexity. It often helps to use a series 

of transparent overlays, placing one level  over  another,  to 

help define the interference fron onelevel to another. 

 
Figure 3-3 shows how piping is grouped radially on the pipe- 

way side of the column. Supports are shown in Figures 3-4 

and 3-5. 

 

 
/ ACC ESSꞏ ,, 

TO M AN HO LES' 
LINES TO EQUIPMENT / / LINES TO EQUIPMENT 

AT GRADE   AT GRADE 
(CONDENSER) (CONDENSER) 

 
 

SEGMENT, -"l-7t--    --3'1E---     -171--,   , 0     E GME NT 
FOR LADDER  FOR LADDER 

 
TO EQUIPM EN T TO EQUIPMENT 

AT GRADE AT GRADE 

 
----ꞏ-- INDICATES cl;_ OF  PLATFORM BRACKETS 

 

Figure 3-3. Tower Plan Sketch Showing Segments Allotted to Piping 
Nozzles, Manholes, Platform Brackets, and Ladders. 

 

Vapor overhead lines may be connected to a nozzle in the top 

head or in the side of the column above the last tray, depend- 

ing upon space and expense limitations  (Figure 3-6). For 

large lines, a side outlet connection can considerably reduce 
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Vent 
 
 
 

_--::ote Radius when it differs from 
Piping Spec. 

\ 
}'0" min, I _,..,..Provide Accessable Flange for 

I Pipe and Head Removal 

 
 
 
 

,,...  _.; h e c k  Platform  Bracket for  clearance. 
 
 
 

  .u.ꞏ,  i de Bracket. 
 
 

i- -  -  -  -  -  -  -  - Va por   Line to Condenser. Run close to 
Vessel to simplify Guides and Supports. 
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min, 
 
 
 
 
 

' 

VAPOR LINE 

PIPE BENDS 

 
 

-- - - - - - - -.aJe n t 
 

lne   up    Face of Manway  and  Noz zl e s . 

 
eadroom  not  required  if  o  h er thr  e e 

sides are clear. 

_,,.--+!+- - - -  -,j\lt er na te  for  Small  Diameter  Vessels 
when head is not large enough to 
accommodate Manway and Vapor Line. 

 

NOTES:   Provide   for   additional    expansion 
at Condenser if ne c e s s ar y . 

 
 
 

VAPOR LINE 
WELDING FITTING 

 
 

Figure  3-6. Typical  Vapor  Line  Piping  at  Tower   s . 
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expense. Figures 3-7 and 3-8 show typical piping in the 

upper column. 

 
Internal piping can often be provided on reflux and feed lines 

to facilitate the piping ( F i gur e s 3 - 9 and 3 - 10 ) . 

 
Relief valves .may also be piped from a nozzle in the column 

head,  or from a side nozzle (Figure 3- 9). Davits must be 

situated :for the top  platform  so  that  it  can  handle internals 

from side 1nanwa ys , relief valves, etc. completely to gr ade. 

Sometimes ,  additional davits at intermediate levels must be 

 
provided. Orientation of the remaining equipment is determined 

by solutions of problems arising at the top and bottom of the 

colunm, since problems n1ost often arise at these ar eas. 

 
Observe the following rules: 

 

 
• Align  manholes  ver    ti c a ll y ,   facing  a  drop  out  area. 

 

 
• Provide good working areas on manhole platforms, and 

allow space for a service hose. 

 
• Donot obstruct  platform passageway at  ladder   entrance 

or exit. Allow clearance for manhole cover s wi ng . 

 

• Drop side- srt  ea m  d_raw-off lines immediately at draw- 
 

off nozzle. Lo,c  a  te valve  on  the  nozzle  if  possible. 
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I • Pi pi t1 s• 
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Davit. 
 
 
 

 
Hinim.µm 2" 

Vent 
 r ..i.:.:. 

.Snuffing Stear., if required. (Control at 
grade). Cneck on Relief Valve Suppliers 
Drawin1;s for Drai_n Taps. If not 
provided Drill i" W'eep Hole at low point for Drain. 

m :a:: 

co tr\ / rn 
 

, Preferred nozzle location if vessel 
permits. Nozzles to have same flange 

' , drilling ae ilelie! Valve. nange 
-. thickness need not match. 

 

'---'----- 
  Guide Bracket. 

1 

Check with Instrument Dept. for 
-------required inlet line size when Relief. 

Valve is not mounted directly on 
Vessel Nozz-le. 

 
When Flange Thickness and Rating di ! t er ꞏ 
from Line Specifications, note on 
drawin . Also Center to Face Dimensions 
of Relie! Valve. 

 
 
 

-,tt---t------Check Fiow Diagram for Type of Valve. 
 

 
Blind for future connection, (if flow 

--itt--+------diagram indicates). Keep on same center- 
line other Feed ozzles. 

 
If Flow Diagram indicates Check Valve. 

  : :..---r -----Drill and Tap on Down Strea Side of 
Disc for Drain(¾" Kin.) 

,- - -+ :""'-<:.:---- - F eed :to Tower. 

/ -- - - :::4:: :i2--- - - - - 
All valvas includine; pot;:::.ible future: 

&  over accessible fror.-, Platform. 
211  & lesE. accessible from Ladde't'. 

 

Figure 3-9. Typical Relief Valve and Feed Piping at Towers. 
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UJ,::::=!t==:::::-r r - -   -   :- -   -   Li ne Up face  of Janway and 
Nozzle.a whenever practical. 

 
1,----+ !:::.J:::::::t:::::::::..:j---When Vessel ha.a one piece Trays, 

use' this type inlet. 
Turn Ell directly opposite Downflow 
Internal Piping furnished with Vessel 

 
 
 
 
 
 
 

Vent 
 

 
When V&sael has Sectional or 
welded Trays, uc;e this type, and 
locate Nozzle near Ladde-r. 

--- - - Check Platform Brackets for 
clear.ance. 

Provide acce·Gs to this Valve. 

Provide Internal Pipe to point 
opposite Down!low. Internal r'iRe 
furnished with Vessel. 

 
 
 
 
 

Figure  3-1 0. Typical Reflux Piping at Tow er s . 
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• Locate  c_o  n  rt    o l  valve  manifolds   at  grade  whenever   possible. 
 

Care must be taken when flashing conditions occur down- 

stream of a control valve . ln these cases , it may be 

necessary to elevate the valve close  to the column  nozzle 

to minimize sluggin g . 

 
• Align support brackets for platforms vertically to mini- 

mize interferences. 

 
• P lace valves directly again s t nozzles to provide self 

uraining on both sides of valve. 

• Orient   gag glasses so that they a1ꞏe visible from the 

contr ol station with which they are as socia te d . 

 
 

• Watch  for steamout temperatures as  opposed to  operating 

ten, per a tur  e s . Expansion  of  hot lines  should  not  be ove r - 

l oo k e d . This can add a loop or leg in  n,ost  inconvenient 

places . 

 
• Symmetrical piping arrangements are preferred on re- 

boiler circuits in order to obtain equal flow . 

 
• Some vessels  are  required  to be stress  relieved. The r e - 

for e , consider the effect on stress of welded br acke ts , 

cl i ps ,  etc.  when  the  nozzl es  are   pos it ioned. 
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Guidelines for orienting Level Instruments are shown on 

Drawings SK-50C-l and SK-SOC-2. 

 
Figures 3-11, 3-12,  and 3-13 are  photographs of models 

which show typical piping around cohunns and related equip- 

ment. Drawing No. 1 shows how manways are positioned in 

pressure vessels. 

Some examples of layout problems and solutions follow. 

Figure 3-14 provides the same approximate information 

the layout draftsman receives from the initial plot plan. 

CONDENSuER., 

 

 
c(REBOILER 

a 
UCOLUMN 

 
MANHOLES & 
WORK SPACE 

 

Figure 3-14. Figure 3-15. 

 
How do we start with the column itself? Wefind that our 

column divides itself into zones (Figure 3-15). 

 
Consider a typical platform. At this level we have a 

manhole and a feed connection. For the moment, ignoring 

all other practical considerations, we have placed these 

features in ideal locations (Figure 3-16). 
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EDGE OF 



 
 

EXTEND PLATFORM 
ONLY IF NEEDED TO 
REACT FLANGED 
CONNECTIONS 

 
 
 

 
1T..:1...._ NOTE:   FEED  RISER 

ON SIDE OF PIPING 
SPACE AWAY FROM 
CONDENSER 

\ 
\ 

" ..... J 

 
 

 
!I/ 
C-NOTE: VAPOR LINE 

& REFLUX ON SIDE 
OF PIPING SPACE 
TOWARD CONDENSER 

 

Figure 3-16. Figure 3-17. 

 
 

Consider a top platform. Here we have a manhole, vapor 

connection, reflux connection, and a davit.  Again ignoring 

our worries about practical matters,  we arrange  these 

features in ideal locations Figure 3-17. 

 
Consider the piping arrangement now. We may choose a 

bent guide bracket (Figure 3-1BA), or straight bracket 

(Figure 3-1SB), but note carefully that the lines have a 

logical sequence. 

 
This is done so that access to nozzles (and valves, if present) 

will not be obstructed by lines continuing to a higher level 

 
It looks as though the column has designed itself. It hasn't. 

Wemust still put together a workable arrangement combining 

these features and, in cases, compromising between them. 

Our chosen downcomer arrangement will affect every level 
 
 

3-21 



 

i o: 
 

o6 
::> w 

 
 
 

u 
6 ---o--6-- BENT GUIDE 

BRACKET 
 
 

 
     FEED & DRAW 

CONNECTIONS 
A B 

 
Figure 3-18. 

 
 
 
 
 
 

at which we have inlets, draws, or  instrumentation.  Our 

ladders can span only thirty feet. We must have headroom 

between platforms, Multiple feed connections to full cross - 

flow trays are changed to even and odd trays. Temperature 

points persist in being just beyond reach of the platform level 

fixed by a manway.  The ganie has only started, butif we 

remembei- the basic principles, we have a greater chance of 

success in a shorter time, 

 
The lower section of a  column  may  be equipped  with any  or 

all of the following: 

Reboile.r (or two) 
Manhole 
Level Controller 

Level gage (or gages) 
Level alarm 
Permanently piped steam- 

out 
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All of these items must  be accessible  and all of them must 

occur at about the same general level. This results in two 

platforms, one serving the reboilers placed high enough to 

provide  access  to channel  and cover,  and one several feet 

lower serving the other facilities. On a large column,  this 

may not be much of a problem, because the size of the column 

permits spreading the equipment and building a platform big 

enough to serve it. A small-diameter column, however, 

presents a more difficult situation. 

 
First attempts to find a solution usually look like Figure 

 
3-19, and many hours can be wasted struggling to improve 

such a layout. 

 

Figure 3-19. 
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The   situation may be improved by applying  the  following  hints : 
 

 
• Place  the manhole  slightly  off column cente rl ine. 

(Keep it radial to avoid ext-r a fabrication expense.) 

This may provide space for manhole cover clearance. 

 
• Mount the level controller at the end of the platform, so 

that the platform width will not have to be excessive. 

 
• Consider non-radial connections for level instruments. 

 

 
• See ii the alarm can be mounted in one plane with level 

gage, or if this assemblage can be folded back on itself. 

 
• Put the steamoL1t connection at reboiler platform level. 

 

 
• Do not start a ladder at lower  platform level. Run lad- 

ders  from grade  past lower  and reboiler  platiorm 

levels to a postage stamp transition  platfor m within 

thirty feet of grade. 

• On columns larger than thirty-inch diameter, consider 

putting this ladder off the centerline of the column. 

 
When these id as are applied to our problem layout, the 

improvements  are  obvious  (F  i gu r e  3 - 20}. We have now gained 

proper platform access to valves, ins trum e nts , and manholes, 

have  eliminated  hazards,   and have  provided  a  logical  ar    r a n ge - 

ment from operating and maintenance stand po in t s . 
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Figure  3- 20 . 
 
 
 

We have achieved a workable ar r angement, but we also have 

created  a newproblem. Wemust not forget that our ladder 

can only span 30 feet, and will requfre a small stepover 

platform   before  the  next  ma jor platform  (Figure  3-21).    If 

a temperature indicator is  needed in a downcomer  in  this 

vi cinit y,  set   this  platfor   m   elevation  to accommodate  it. 

 
The solution  we have  just  reviewed  is  very  neat,  but what 

if the range of the level ins trurnents is so great that the 

botto1n connections, top connecti ons , and the level control 

transmitter cannot be reached from the same platform? 
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Figure 3-21. Figure 3-22. 

 
 

I   Several  possible  solutions  follow: 
 

 
• Simplest, but requiring  operator  agreement: 

Place level gage and level control adjacent to 

ladder and reach top connections and controller 

from ladder  (Figure  3-22). Unfortunately, we 

are tending  to  recreate  the same  arrangement 

we were criticizing in Figure 3-19 and,  in  the 

case of a small-diameter column, we know this 

will not be satisfactory. 

• Reach the top level  instrument  connections  from 

the  reboiler platform  (Figure  3-23). This  ar- 

rangement is not very convenient from the opera- 

ting standpoint  and should have the  agreement  of 

the o pe r a to r . 
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• On columns of sufficient diaJneter, a reasonable 

alternative exists  (Figure  3-24). Here, we must 

have headroom clearance  between  platforms,  and 

of course must avoid interference with the reboiler 

support brackets. 
 

 
Figure 3-23. Figure 3-24. 

 
 

If anything, we have oversimplified colum problems. Actual 

problems will vary from these very basic ones, but this sort 

of logical procedure can and should be used, rather than a 

random trial anderror approach. 

 

Elevation: Net Positive Suction Head (NPSH) of pumps, or 

thermosiphon reboiler data determines the tangent line ele- 

vation of the column above grade. The unit engineer usually 

makes  this decision. Petroleum Refiner, vol. 37, no.  3, 

March, 1958, pp. 138-140, gives a detailed discussion of the 

engineering problems found in column elevation. The follow- 
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ing paragraphs briefly describe fiver easons why columns 

are elevated: 

l.  If the line  from the bottom of  the column  goes 

to a pump, then the Net Positive Suction He ad 

(NPSH) requirements of this pump can elevate 

the column bottom. 

 
2. Ther mosiphon reboiler circuits can elevate a 

column, since the circulating flow depends on 

liquid head. 

3. Gravity flow from the bottom of the column to 

other equipment may require liqui d head as 

provided by elevation. 

 
4. When the liquid leaving the bottom of a column 

is near  the  boiling  point,  it  may  be  desirable 

to provide enough liquid head by elevation to 

prevent Hashing. 

 
5. Finally, the column can be at minimum ele - 

vation if flow conditions permit it.  Practical 

skir.t heights vary from three to six feet for 

columns two to fift een feet diameter , with 

bottom temperature  l 00 to 400F. Higher 

temperatures can add one or two feet to these 
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h ei g ht s , to prevent the transmission of unduly high 

temperatures to the concrete column foundation or 

supporting steel structure, Colun1n temperatures 

below freezing point also warrant investigation and 

will elevate the column higher than the practical 

minimum, 

 
These five points affect tower heights, and thus affect costs 

caused by elevating the tcwer. To support the tower at the 

chosen elevation, a steel skirt to grade,  or  a combination of 

a short steel skirt anda concrete plinth, will be required. 

It is difficult to decide between steel skirt andconcrete 
 

plinth. The cost is affected by local conditions,  type of 

 
soil,  and foundation. Long skirts can affect skirt andshell 

thicknesses of a tower , wind load moments, and skirt interior 

access. Slender towers often have flared skirts, etc. Cost 

comparison between alternatives, if possible, and if data is 

available, decides the most economical solution. 

 
Figure 3-1 is a Bechtel drawing which shows minimum skirt 

heights. 
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3. 2 HORIZONTAL  DRUM 

 
 

3. 2. l Description 
 

This is also a cy l i nd r ic a l vessel, with closed ellipsoidal or 

elliptical end s . Internals are not as complicated as the 

column, and  are usually  limited  to agitators, 6r  simple 

baffles and demister pads, which aid phase-separation. 

Nozzles are normally located along the  top  or bottom  center- 

line. So-m   e   drums  have  a  "boot"  which  is   a  well  attached 

to the under side. Once again, the parameters of the drum 

are normally determined by the process department. 

 
3. 2. 2 Locating 

 
Once again, a routing diagram is made to establish the re- 

lation s hi p between the drum and associated equipment. 

Drums are normally located alongside an overhead pipeway, 

with the longitudinal axis perpendicula r to it. 

 
All dimensions  are  to the tangent  line on the  head. A plat- 

form is usually required adjacent to the nozzles on top and, 

depending upon the height, a platform is sometimes needed 

undeL"neath, especially if there is a ''boot" attachment. 

 
Drums should be grouped, where possible, in order to pro- 

vide com1non platform and pipe supports. 
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3. 2. 3 Piping 
 

The problems here are not as complex as wi h a column, 

although generally most of th same rules and requirments 

apply. 

 
The elevation of the drum must first be established, and is 

determined by any one of the following: 

 
• NPSH (d e t e r m i ne d by ꞏuni t engineering) 

 
 

• Minimum head room under suction lines 
 
 

• Water boots 
 
 

• Common  platforming  or  supports with ad - 
, I 

joining vessels 
 
 

The number and size of nozzles is determined by the process 

department.  Unless there are internals to consider, these 

nozzles  ar arranged by the piping designer  to  suit  his  lay- 

out. Figure  3-25 shows  typical  nozzle  placement  for  a 

drum.  Drawings SKL-1-41 and SKL-6-1 S show both  nozzle 

and platform position. 

 
The following points should be remembered: 

 
 

• Relief valves,which a.re usua.lly mounted on top 

of the drum, should be self-draining 
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PLACE MANWAYS AT 
OPPOSITE ENDS FOR 
GOOD VENTILATION 

 
LIQUID IN 
ALTERNATE 

 
WORKING 

POINT- 

 
 

 
END NEAREST  -. ....... .-r.- 
TOPIPEWAY 

 
SUCTION 
PREFERRED 

 
 

VAPOR OUT 

 
LIQUID IN 
PREFERRED 

 
 
 
 
 
 
 

SUCTION 
ALTERNATE 

 
 

 
N O TE: 

1. LIQUID IN AND SUCTION 
CONNECTIONS   SHOULD 
BE AT OPPOSITE ENDS FOR 
MAXIMUM RESIDENCE 
TIME. 

2. A 6" VENT SHOULD BE 
PROVIDED ON TOP OF A 
DRUM WHERE ONLY ONE 
MANWAY IS REQUIRED 

 
SUPPORTS SYMMETRICAL 

WHERE POSSIBLE 

 
Figure 3-25. Typical Nozzle Placement - Drum. 
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• Liquid level indicators or controllers should be 

located at a point remote from any turbulence 

 
•  Location of support clips should be include d 

with or ientati ons on stress relieved vessels 

 
Liquid level instruments require special consideration. 

Connections should be  placed  to provide  vents  and drainage. 

In cases where the drum contains a vapor space, the top 

connections can be on or near the top centerline of the drum 

(Figure  3- 26A ). Ii   the    drum  will  oper   a t e  filled  with  li qui d , 

and the instruments are intended to locate or control an 

inter   fa c e ,   the    top    connection  should  enter the    upper  quad  - 
 

I  rant of  the   drum horizontally. This will pr event vapor from 

collecting in the loop formed by the upper portion of the in- 

strument piping (Figure 3- 26B ). 

 
ESSENTIAL-. 

 

,, 
/ 

/ 

(_ INTERFACE 

A B 

Figure 3- 26. 
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The bottom connections should. unless very low ranges must 

be reached, enter the lower quadrant of the drum horizont- 

all y. This will prevent the botton, connection from "cr udd ing 

up" with solids from the bottom of the drum (Figure 3-27 A, 

B. C). 
 
 

A   POOR B BETTER C BEST 
 

Figure 3- 27. 
 
 
 

When the drum diameter exceeds six feet, the use of a 

strongbc1ck should be adopted,  to support instruments {Figure 

3 -28). The same cons1derations which apply to venting and 

dr a ining of single instruments must also apply to the design 

of the strongback. 

 
A single manway should be placed in the end of the  drum 

away from the pipeway, unless  plantr  equir ements  call for 

a platform to serve the level instruments. If such a plat- 

form will exist at the pipeway end, take advantage of it and 

place the manway there. 
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\   
-
\ - 
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I
1.....- USE THIS TYPE  ONLY 

- -....... .:::,- -....... I WHEN RANGE MUST 
-....... -=:::- ......J   I EXTEND TO BOTTOM 

-I 
t, .. 

I
I 

() 

OF DRUM 
• 

Figure 3-28. 

r I 

 
 

Any vessel provided with manway access should have a ven- 

tilation opening at the opposite end. This can be a piping 

connection which has a .removable spool or a separate vent 

opening. 

 
Figures 3- 29 and 3-30 sho typical piping of horizontal drums. 

 

 
Figure 3-31 shows the problems of piping an odd shape ves- 

 
sel. 

 

 
Figures 3-32, 3-33, and 3-34 are plant photos showing 

columns, drums and conne ting piping. 
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