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NOTE:

volume

Volume - 'Help

Volumes & Surface Areas of Various Bin/Vessel Shapes

Always begin a new case by retrieving the original file. Direct entry of data in cells that
originally contain table lookups could cause functions to be lost, or incorrect calculations.
| format cells requiring entry colored RED; calculated values are black.

1.) Enter vessel name at [C4].

2.) Enter description at [C5].

3.) Enter material specific gravity at [C7].

4.) Vessel Areas and Volumes are calculated based various entries.

Print out using direct Excel commands. This application is provided by Chemical

Engineers Resource Website, vischeresources.com for additional selections.

Print out using direct EXCEL commands.

<<<<<<<< Psafety © January 2001, by Don Coffman >>>>>>>=

The originator of these spreadsheet(s) specifically excludes all warranties,
expressed or implied, as to the accuracy of the data and other information set forth
and assumes NO liability for any losses or damage resulting from the use of the
materials or application of the data.

Consistent with GOOD ENGINEERING PRACTICE, the burden rests with the USER
of these spreadsheets to review ALL calculations,and assumptions. The USER IS
FULLY RESPONSIBLE for the results or decisions based on calculations.

This Spreadsheet Requires MACROS to be ENABLED to ASSURE proper operation.
See the Workbook Help Sheet for Additional Instructions on Use.

dmcoffman@aol.com

Psafety© January 2001
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4/25/2004

Tank & Bin Volume - Horizontal Cylinder Partially Filled

Tank : EXAMPLE
Description: Middle Section Olestra Reactor Vessel
material sp.gr. : 0.98
density : 61.152 Ib/cu ft
d -
4
/‘
d 36.0  inches {
h= 240 inches |
L= 60.0 inches \r j | )
e e A e e e e e
il it etnlolotietottalstets s St
|kt alesloies ntsgeslopostovtes ot otoutesioslestostasionts voulosloulos Snlenjusiuny h
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| i il ittt i i
NGt k
volume ----- L
20
oz )
V= L’QT' = 264.4 gallons, total filled volume
e+ o 353  cu. ft., total filled volume
2,161.3 Ibs., total filled volume
or, 187.2 gallons, partially filled
or, 25.0 cu. ft., partially filled
or, 1,530.6 Ibs., partially filled
surface area -----
Area oy, = peRa QOO = 1885  sq. ft., cylinder
12ge 12 @
€ s LU
= ial >
ép a0y
a 29¢
Area pnps = 2% > = 1414 sq. ft., ends (both)
144
Total Area=  32.99 sg. ft., total
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4/25/2004

Tank & Bin Volume - Horizontal Cylinder Partially Filled

Tank : EXAMPLE
Description: Middle Section Olestra Reactor Vessel

material sp.gr. : 0.98
density : 980  kg/m®

d pe
;
[

d= 0914.4 millimeter

h= 609.6 millimeter g
L= 1524.0 millimeter L j I )
——— o N e\
s il il dints s oo |
| s ettt il sisieiet S
_________ﬁ‘_

.. volume ----- L
520
V= '—’Cé_4 é = 1.0008 meter?, total filled volume
980.78  kgs., total filled volume
or, 0.7087751 meter?, partially filled
or, 694.6 kgs., partially filled
.- surface area -----
g dia 0aheight 0 :
Area cyL = p >tj——1>c—g—i = 1.75 sg. meter, cylinder
€1000 ge 1000 @
& . .20
= ia Q>
ep%e‘?ﬂ’ (
Area g\ps = Zﬁe—gk = 131 sq. meter, ends (both)
610000000
Total Area = 3.06 sg. meter, total

Psafety© January 2001
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4/25/2004

Tank & Bin Volume - Vertical Cylinder

Tank : PVA Glue Silo
Description: Area calculation for explosion venting

material sp.gr. :  0.641
density : 39.9984 Ib/cu ft d
d= 120.0 inches
h= 360.0 inches 2 ~
volume ----
& O
V= h——-+ = 2,356.19 cuft
€40 = 176256 gal
94,191.3 Ibs
surface area -----
2 5 ameiaht &
Area gy = pﬁELQ{EE‘LQ = 942.48 sq. ft., cylinder
el2ge 12 g
6 o 20
= iad
pr?%ﬁ’ (
~ e g 7
Area g\ps = 2%¥————=L = 157,08 sq. ft., ends (both)
e 144
Total Area = 1099.56 sq. ft., total
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4/25/2004

Tank & Bin Volume - Vertical Cylinder

Tank : PVA Glue Silo

Description: Area calculation for explosion venting

material sp.gr. :  0.641
density : 641  kg/m®

d= 3048.0 millimeter
h= 9144.0 millimeter

66.719998 meter®
42,767.5 kgs

surface area -----

2dia 0 aeight O
_x‘—_

Area gyl = pXR—— X - 87.56
P €1000 ge 1000 @
& i 20
A Ia 7
ép {3‘79 0
~ e g 7
Area ENDS = 2’6—9 = 14.59
€1000000U

Total Area = 102.15

sq. meter, cylinder

sg. meter, ends (both)

sqg. meter, total
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4/25/2004

Tank & Bin Volume - Truncated Pyramid

Tank : EXAMPLE
Description:
material sp.gr. : 1.2
density :  74.88
ai= 48.0 inches
az= 230 inches
bi1= 340 inches
b= 12.0 inches
h= 36.0 inches
..... volume -----
A 1=anq”’ b 1=
A 2=apy’ b 2=

Area sy = [(@1+ap) » h]+ [(by +bp)~ h]/ 144

Areagnps = [(a1° by) + (a2~ bp)/ 144

Middle Section Olestra Reactor Vessel

V= %%%(A1+A 2+A/A 1>A2) = 179 cuft
e

134.0 gal
1,341.2 Ibs

29.25 sq. ft., shell

13.25 sq. ft., ends (both)

42.50 sq. ft., combined area

Psafety© January 2001



4/25/2004

Tank & Bin Volume - Truncated Pyramid

Tank : EXAMPLE
Description: Middle Section Olestra Reactor Vessel

material sp.gr. : 1.2
density : 1200  kg/m?®

ai1= 1219.2 millimeter

apo= 5842 millimeter

bi1= 863.6 millimeter
bo= 304.8 millimeter

h= 914.4 millimeter

2
A1=ajy by= 10529011 Meter

2
Ay =ajy by= 0.1780642 Meter

0.5071748 meter®
= 608.60981 kgs

V= g%{A1+A 2+-\,A 1%2)

Areagpe L = [(a1+a2) = h ]+ [(by +bp) ~ h]/ 1E+6 2.72  sq. meter, shell

Area pnps = [(a1° b1) + (a2 bp)/ 1E+6 1.23  sq. meter, ends (both)

= 3.95 sg. meter, combined area

volume Psafety© January 2001
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Tank & Bin Volume - Truncated Cone

Tank : EXAMPLE
Description: Middle Section Olestra Reactor Vessel

material sp.gr. :  1.115
density :  69.576 Ib/cu ft b
il |
Dy= 48.0 inches
h = 36.0 inches
D= 120 inches h
..... volume -----
D —
2 2
D1
A= pr = 1809.6
2
D
A = pr—i- = 1131
4
_ahno (A A _
V=C0=2A 1+ Ao+ JA1A 2 = 16.5 cu ft
e3g = 1234 gal
= 1,147.5 Ibs

2 ,2.05
Area ghej| = 1.5708' (D1+Dp) * [(D1- Do) +h™] "7 /144 = 3332 sq. ft., shell

13.35 sq. ft., ends (both)

46.67  sg. ft., combined area

volume Psafety© January 2001
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Tank & Bin Volume - Truncated Cone

Tank : EXAMPLE
Description: Middle Section Olestra Reactor Vessel

e =N

material sp.gr. : 1.1
density : 1100  kg/m?®

D1= 1219.2 millimeter

h = 09144 millimeter
D= 304.8 millimeter h

>
-

Ii
k=
1

1.167454 meter?

0.0729659 meter?

>

N

|

o

TU
> N

I

ah o
V= (‘EB)A 1+A L+ (A A ) = 0.46704 meter®
513.74398 kgs

2..2.05
Area ghel = 1.5708" (D1+Dp) * [(D1- Do) +h™] "7 /1E+6= 310  sq. meter, shell

= 1.24 sg. meter, ends (both)

= 4.34 sg. meter, combined area
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