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Tank Geometry Calculations

Diameter
s

Radius
&Lmb

Height
ELﬁj)l

)

. ——=
- .

Length ‘
Job

Area
s lbuo

Volume | <= | ——: | -

@@DOOO

il 50 waidd Oluwlxs (49 (sloinly
(O30 (wdid Sl Sl gl (69,95 =>y0
w2 9 alio izl x> g Cusluwo duwl=o
Sl 9 2Lk s Glol syielb ple kg,
Jwiwl (30 Or>e 2w g o> 3293 duwl=o G adgl sl I

From basic dimensions to accurate tank volume
and surface calculations
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Key parameters and basic formulas
for stainless steel tank geometry

Tank Geometric Parameters
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m Circumference | lu=o m Area | coluwe
C=2nR A = tR?
C=mnD niD?
A=
4
ool Job oyl .b..z‘? b S ojlul colue
ol Q' el (D
Lateral Surface Area m Total Surface Area Geometric Ratios
5 L,.u)..h.b th
A =2mRH A; =21R?*+2nRH _'i L L
A, = TDH A;=2nR(H +R) D D
Saaw slas lade e=> ow&b.m.wb&m ol mhw feazo JS aaw sl aiglao o JSScigeoss
] Ao i SO S jguazo Cawl £5|°"l91‘"| a5 ol 6[0,3'_) a_b_._.; 939 g o o3laiwl ¢330
ol s ooy 9 W ,ioly)L AcMS Jou> Summary of Parameters and Formulas WAigo Ege diss
Important Engineering Note
rolyl Sles Jg0,8 / alail) Jglaio azlg . S
Parameter Symbol Formula / Definition Common Unit Sis g ol 49,92 8- 0lNa ‘5!""'
. Sl (65031351 (slwo g 330
3 Diamter D D =2R mm / m gy Lasie (G2 b 1)
Elod Radius R R=D/2 mm/ m L bg 2o cuwas ghhls il 5o
7 2 : ABlaz 0L L o el gl
Las,| Height H A il (S Ay mm/m ;
&) 9 (E290L 2l A §d G g dewlxo
Jsb Length 12 190 L Llgb sy mm/m g bl
R Circumference Cc C=nD =2nR mm / m For accurate calculation, first
ghilo colus  Area (Cross-Sectional) A A=mnR?2=nD?/4 mm? / m? specify the tank geometry and
the measurement basis
@lgiwl @=>  Volume (Cylinder) Vi V=1R?H = nD?H / 4 mm?/ m? (internal or external dimensions).
In tanks with dished heads, cones
5> mhuw  Lateral Surface Area A, A, = 2ntRH = niDH mm? / m? or special components, each part
e must be calculated separately
il B2 Total Surface Area A A, = 2nR? + 2ntRH mm? / m? and then combined in the final
result.
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The cylindrical section is one of the main geometric
components in many stainless steel tanks. With the

diameter (or radius) and height, the circumference,
cross-sectional area, lateral surface area, total surface
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Cylinder Geometry Calculations

(Diameter)

Formula | el sl Jge,d

CapaS Jseyd
P D=2R
g (R) R=D/2
b (C) C =2nR =D
ghio zhw (A) A=mR?=mD?/4
ol b (A) A, = 2iRH = 1iDH
JS abw (A) A; = 21tR? + 21IRH
dlgiwl p2x> (V) V=nR?H =mtD?*H / 4
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m Circle Circumference | o315 oo

J2b D »has:R: ol R

Circumference of a circle.

m Lateral Surface Area | wil> zdaw

21tRH
A, = TIDH

>
I

glasyl H
Curved surface area of the cylinder.

flas R Lol xbaw (A

m Cylinder Volume | dilgiwl o>

V = mR?H
_nD?H
vsa
Hed:H gl H gled:Ripon?:

Volume of a cylinder.

m Example | JSluwle JUo
H=3mglailgD=2m ks ,5,50L
1.:glads
R=D/22=2/2=1m
2.:0505 huxo
C=nD=3.1416 x2 =6.2832 m
3. :ghie xhaw
A =1R? =3.1416 x 12 = 3.1416 m?

A =21RH =2 x 3.1416 x 1 x 3 = 18.8496 m?

5. JS abw
A; =21R? + 2nRH
= 2(3.1416)(1%) + 2(3.1416)(1)(3)
=25.1328 m?

6. Llgiwl o>
V =1R?H = 3.1416 x 1? x 3 = 9.4248 m®
V =9.4248 x 1000 = 9424.8 L

area, and volume can be calculated.

m Cross-Sectional Area | ghio zdaw

A = 1tR?
. nb?
A sa

Jae D glad R
Area of a circular cross-section.

Caoluso A

m Total Surface Area | Js zlaw

A; = 2ntiR?+ 21tRH
A, = 21IR(H + R)

glas)l :H
Total surface area of a closed cylinder.

PaAC I JS b Ay

m Diameter and Radius | glad g ;s

= D

Has:D

Relationship between diameter and radius.

s D

KD unit Check | sty Jsiss

Job (Length) m
i

(Area) casbuwo m?

.

== (Volume) m

1m3=1000L
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These formulas apply to a simple closed
right circular cylinder. In tanks with dished
heads, cones or special components, each
part must be calculated separately.
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Head Geometry Calculations

A head is the formed end of a tank and can be
hemispherical, ellipsoidal, torispherical, etc.

The volume and surface aree of each head must be
calculated according to its actual geometry.

m Hemispherical Head | (59,5 o was lsyll 2:1Ellipsoidal Head | 2:1 ggsan was m Torispherical Head | <S5 a8.)y95 awas

\

! Crown Radius (Rc)

| 3

i — — Knuckle
h=2 ! D ! ! TS Radius

2 R= D h= s : h | (Rx)

1S ‘/ 5 ¥ ' L2 ‘
D = i D F 5 D -
@==> | Volume == | Volume == | Volume
V = ET[R3 < T‘[D3 V = znazc = T(D3 (AWAL Unﬁlg d..u.x&bd.':@u._;‘g
- 3 r 12 F 3 iy 24 Depends on actual head geometry
o2u0> xlauw | Curved Surface Area 030> daaws | Curved Surface Area dau0> daww | Curved Surface Area
2 1 - e2 a 5 -
A = 2nR? = b A =~ 2ma? (1 + tan“e) e eisedly Cutis o) Gunly
Depends on actual head geometry
2 d h
a=D/2, c=D/4, e=41-(c/a)? 5
was Goc | Head Depth s P_ was @oc | Head Depth
= wwas 3oc | Head Depth |, — D Caslio dday ol sy
Depends on standard and manufacturing drawing
L pwis dwiind duwslis Joo> Comparison of Head Geometries G higo ego S
Important Engineering Notes
»obb 9,5 2:1 sgeaa Sy )95 ' ; , :
Parameter Hemispherical 2:1 Ellipsoidal Torispherical 6523 &9 sl Wl b e g3 ‘j" dﬁ
) 0J
»bs | Diameter D D D Do not use the formula of one head type
Jlosul os | Head Depth (h) D/2 D/4 Qi 4y azsly for sngthersype.

3 3 5 3 * 9 3-,bd (Lwais Fgi 13190 Olwlo sl
ol glads | Main Radius D/2 a=D/2,c=D/4 Crown + Knuckle g G it CUDEMLS 5L i 5D
p=> | Volume nD? /12 nD? / 24 dwdin @ anwlg Specify head type, diameter, depth, and

a . geometric radii when required.
oaue> b | Curved Area nD= /2 S0 Joo,9 dawdid @ diwwlg o golezol ans £ e .
i oledbl a5 3L @S bovgis sL; _ il B e g
Additional Information Total tank volume is the sum of the cylinder

volume and the head volumes.

(D = 1000 mm) Jiis (5buwlxe JUie  Example Calculation (D = 1000 mm)

p2> >l Juaws

Volume Unit Conversion

59,502 | Hemispherical 2:1 g9+ | 2:1 Ellipsoidal S u8u0)95 | Torispherical
< i
h = 500 mm h = 250 mm s fibshasaay 1Tm*=1000L
V = 0.2618 m* Q V = 0.1309 m* Q Vs iy i 1L=1dm3
(nD? 7 12) (nD? / 24)
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A horizontal cylindrical tank has different geometry
considerations. When full, the volume is calculated by the

cylinder formula. When partially filled, the liquid volume
L depends on the liquid height and the circular segment area.

(Diameter)

R=D/2
m O3> Job | Tank Length s | Diameter m &lad | Radius m Jol5 e=x> | Full Volume
% 2
\ - D ) V = nR*L
— = |
) ] D =2R 2 v TI’DZL
7 =
L ; D =2R 4
< .- 3 R TR, 5 Glwlws slws 3 > 9 o il laslga |w‘u>
S A W " : " %jj’}l:ﬁ gl s gas Volume ofthe cy:i;;icai;ction '
L is the length of the cylindrical section Internal diameter is used for Radi f the tank _section. :
along the tank axis. internal volume calculations. RS NNEEEEE when completely filled.
m wsl> xbaw | Lateral Surface Area m &sbe glas)l | Liquid Height 3> p=> | Partial Volume

R-h
= P2 -1
O<h=<D Asggment = R“cos (——R )

D S - (R-h)y/2Rh-h?
| In

Voartial = Asggment xL

Sllgiwl 40 oases xlaw

Sz G s i gilo glas) 2 a9l e 5 auls e dewlas

Lateral surface area of the cylindrical shell. e : % S &no g5 )" e & 7% s
Liquid height from bottom to liquid surface. Volume of liquid in a partially filled horizontal tank.

Slawle (JUe | Example Calculation a0 OS5

1. gulo ghiis Coluo | Segment Area 20U | Results Im:ortant Engineering N°-t95
2 +f(1-0.5 2 oo @ by axao (ol gl Jgoyd @

Oyo s D=2m A=12cos'(——) - (1-0.5),/(2(1)(0.5)—0.5 IS saka
! Job @2> 1) 664 m? 1256641 T R T

Dyxo Job L=4m A = 0.6142 m* fullNolume B was @2z (s ghls Ojle ;5 @
s 2. o> pa> | Partial Volume a3y ez dy g Axalo STz asly
Lo £las)| h=0.5m V = 0.6142 x 4 = 2.4567 m* VAR 94567 M 24567 L Sepalceiord
s A PG\ 51 b gl 56 cll> 5> @
V =~ 2456.7 L SRR P> 9 oad »
E.Lg‘:’ R=1m A .JJL)uu.h;d.hgb&_:lo
3. (lailgiuwl Cromd) JolS @2x> | Full Volume (Cylinder) :‘“*;CJ"P 19.55 % (625 b G151) 5uS0jlail sliuo ©
V = 1t(1)*(4) = 12.5664 m* Sgd sadiie dawle ;I Jid Wb
V =~ 12566.4 L =
22 OS50 55 oyis ol klg; Jga2> | Main Formulas Summary « These formulas are for the cylindrical
Full Tank Part‘;:luly Fill e':iuTa nk Jooyd slos CasaS section of a horizontal tank.
. o s D D = 2R e In tanks with heads, head volumes
R R=D/2 must be calculated separately.
V. V = nR?L = nD?L / 4 * Liquid volume is not linearly related
= N = TE to liquid height when partially filled.
hL 0;< h<D * Specify internal or external

s dimensions before calculation.
[ W R?cos '(T) - (R-h)/2Rh-H*

Vpartiat V= Am;ml,‘nl x L
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A vertical cylindrical tank is one of the most common and
simplest geometries for calculating volume and surface area.
This page provides the main formulas for a vertical cylinder
with a flat bottom. In tanks with heads, cones, or other
()hi) geometries, each part must be calculated separately.

(Diameter)
% = i 5 Ry - w l -
1 ‘ L "i/\ m Plameter | ol m Ui glas,l | Tank Height

A o B e || (W]
J

i il Elad ules pli o33 " 0530 slailgianl s glid,) H
e w) Cawl glads ylss 2l O33ve a9 H: Height of the cylindrical section
eadspace, The diameter of the tank is twice the radius. of the tank

H

—n _W m Volume | px=> m wl> xbuw | Lateral Surface Area

(@3 €L T | 3
(Tank Height) 3 ! V = nmR*H A, = 2nRH
: : 2
v = nD°H A, = tDH
4
aslailgiewl 5ay Lul> adaww
O3 slalgiwl Glsu e (8w 9 a5 H9a3)
Volume of the cylindrical section Lateral surface area of the cylindrical
of the tank. shell (excluding top and bottom).
m «aS b | Bottom Area m JS ~buw | Total Surface Area
, B 3 (A= ]  Ar=2nR?+ 2nRH
=iy > 2
‘ A, = D= A; = mDH + T2°
B 4 2
WO Cass LS casluae S0 s 93 b 4w O33e JS gl

Total surface area of a closed cylindrical tank
ifiat top and bottom,

aslo glasyl | Liquid Height BB v suss | Headspace ol s Joord aolls Joa>
Main Formulas Summary

Bottom area of the tank (flat bottom).

- Hpeagspace = H=h . 3
Viiquia = nR?h . Jgayd sl CasaS
h nD2h _ H-h Vhessce = TRAH=D) 45 D D=2R
Viiuia = = Vi, = DAH=R)  glad R  R=D/2
: & 4 O3 gl H
ks Ghs abauly O £l b gile x> 3508 Oi5e 53 o : S &lo gl h O<hsH
In a vertical tank, the liquid volume is directly oo &'l‘_’ (& syt f‘Jb slich s V. R = nD?H /4
proportional to the liquid height. Headspace above the liquid surface in the tank JolS @x> ul L n
ailo x> Viqua  mR*h=uD?h/4
m e JUs | Example Calculation D | Viaagne.| SRS np*gHA- h) /4
1. 0o JolS px> 3. W& slas
.t A a P HES -
SReae iy 0=2m Viw = TR%H = N(1FA3) = 9.02481°  Hpesgyuee =H-h=3-2=1m o228 | A | 20RH =nDH
e a5l (H) H=3m Vi =9424.8 L Vieagspace = TRZ(1) = 3.1416 m® waS zaw As nR? = nD?/ 4
v .=31416L i 2nR? + 2nRH
&lo glas)l h=2m % ppees ijm gt & =“nDH +':102/2
5 F Viwis = TR?h = (1)%(2) = 6.2832 m* 4. Sy 2oy . o
elas R=1m Vi = 62832 L Fill % = (h /H) x 100 Sadyr a0 | Fill% | (h/H)x100
=(2/3) x 100 = 66.67 %
ige pgo WD
10 | lisxe glacl> awulis | Comparison of Different Levels Important Engineering Notes
S oo byl a1 prEee Jo @ilao 0o e S35 S b ool slailgil 32 gl g0 ol
Empty Tank 25% Full 50% Full Example (h=2m) Full Tank

worlgil sldawais ulw b bye &S L was bl pile 30 @
g Quoloe &illas b Glsu ,» b § x>

h=15m h=2m h=3m b 151 slad ozl o 5D cudb Cluslzo ;3 o
V=47124 m* V=62832m’ V=94248 m’ y ] 7

b o> dhl, ol E'.ni)l b $29a8 30 5 &h x>
50 % 66.67 % 100 %

= r—
h=0 h=075m
V=0 V=23562m’
0% _ 25%
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A real tank can be composed of several geometric parts such
as a cylinder, head, cone, or flat bottom. The volume of each part

must be calculated separately and then summed. For surface area
calculations, internal common surfaces are not included.

CasxS aS + dilgiwl bg e + dilgiuwl
Shell + Flat Bottom Shell + Cone (Conical Bottom)

$9 S P wIE
Hemispherical Head

nD3
Vhead = 12

2:1 g pwas
2:1 Ellipsoidal Head

nD3 2
Viead = 5 V = nR?H = TO°H
head 24 T 2
A, = 2nRH = TiDH
Viotal = Vshell + Vhead nbD3
5 A =nR: = ——
\Y} = RZH — M g
shel = TT - 4 A; = A +2A; = 2niR(H + R)
04 w55 0o Al J>lye

Component-by-Component Calculation

O3 ki sl alwli o $ldilgiawl yadu x> | Cylinder Volume

Identify geometric components D=2m Vo, = TR2H = 11(1)2(3) - 9.4248 m®
o #
e e3> 3o syl Gausi : =9424.8 L
Specify dimensions for each part H=3 5
unlio Jgoyd wilsil =S e bg e px> | Cone Volume
Use the correct formula for each part 1 5 1 2
Ui ) 2> duwlxe h=1m Veone = '3—TIR h:gn(‘]) (1) =1.0472 m*
Calculate the volume of each part -1047.2L
o> e
Sum the volumes R=1m e JS p=x=> 3 | Total Volume
oS Zobuw dwle Viotat = Veyt + Veone = 9.4248 + 1.0472
Calculate external surface areas
515 Syids Zobaw Bis Viotal = 10.4720 m® = 10,472 L
Exclude internal common surfaces
Azl g W 3adlg ules JuS 07 080 wiige OIS
Check units and final result |mp°rtant Engineering Notes

3 : o3lw awsin $ilwae sl axdo (il slage,d o
06 el s Jgeyd Jga=> Main Formulas Summary b et sl

Joo)s sluas (abgyie (W war (2dlg Hilro ;3 @

Formula dwdits Gubwl 3 LU S35 ulw g BJS0 Hlocad

n s . E nD?H ~igals (uyzs x>l slaul g 25lg
@ilgaul | Cylinder 2> Volume Vey Ver = WRH = —=— A Syidie zohbuw (o2l abw duwloe 55 o

ailgiul | Cylinder wit> b | Lateral Area A A, = 2nRH = nDH Aigad Uhylads 0,193 20l (1521 JLail Y=e)
D2 65 x> 9 dabo p2x> (JS ki e o1 @

3G s | Flat Bottom S usbue | Bottom Area A, A, = nR? = bulyds @ 03laiul JB Cudyb g 315 3929 wglas

4“02h Sl diawlg 21,9

5 1
bgy3o | Cone x> Volume Veone Veone = 'é‘ nR?h = 12 oolaiwl sleyl ples gl a=lg ol o jl o)lgen
-9 9 oo i) . 2uiS

by, | Cone ool abw | Lateral Area Acore Acone = TRs s = JR? + h?
a=lg Juad
- D3 Fa.’ ) L= 4
69)5_9‘-" u“f"‘ == Volume Vhead Viesdi= Ul m Volume Unit Conversion
Hemispherical Head 12 -
2:1 S48 wac e Viohua v Visgis nD3 Tm’= 10030 L
2:1 Ellipsoidal Head i . 24 1L=1dm
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. oslaiwl 3)g0 uwaiss (5 Jgoyd gasw 8250 a0 (il
o *12 ° hd Srawsin shy . cusl gile glgil 2hw g eas duwlo 53
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G eo m etric Fo rm u Ia S u m m a ry fo r Ta n kS This page provides a quick reference of the main geometric

formulas used for calculating the volume and surface area
of tanks. For composite geometries, each part must be
calculated seperately and then summed.

m 8,315 | Circle 3 I | Cylinder m bg 30 | Cone

0,15 buxo Vglir:e Volume
Circumference V= "RZZH Vi %ﬂ'th
C = 2nR _ mD?H Lo
C=nD 4 Vv = Bn
ool b 12
Lateral Surface Area el abaw
o> Coluns AL = 2ntRH La:ral Surlac;Area
Area AL - ntDH L = TIRS
JS zbaw
D A= "Rz (aiwws) Js ah“' Total Surface Area
nDz Total Surface Area (Closed) AT = "Rz +1Rs
= TR A; = 2nR? + 2nRH

A, = 2nR(R + H)

Jale Job = / 2 2
A, = iDH + "TDZ Slant Height s=yR°+h

m Judliuuo wmSe | Rectangular Prism m (ailgianl) 881 (3330 | Horizontal Tank (Cylinder)

e o Jols p>
Volume Volume L | Full Volume
V = LWH V=ad \ ‘ V = mRZL
N et D _ nD?L
JS o JS b - 4
Total Surface Area Total Surface Area el ab..g
- Lateral Surface Area
AT = 2(LW+ LH +WH) AT = 6a2 AL = 21RL
A = mnDL
(§390£ (9330 | Vertical Tank (With Liquid) (byg=xo + wilgiuwl) (SasS,5 O30 m W awas glgil | Tank Heads (Common Types)
Composite Tank (Cylinder + Cone)
Jols p2x> $loSps pwis
Full Volume JS p=x> Hemispherical Head
V = nR?H Total Volume w, nD?
=12
V= &ZH Vtotal = chl x vcone
alo pa> Vep = nR?H = 2:1 Ellipsoidal Head
Liquid Volume 2 nD?
1 nD*h Vs
Vllquid T “th Vcone 2 EHRZh = 1_2— 24
nD?h 5 $9)S was
vnquid = T e Torispherical Head

Lateral Surface Area

Sy Juoyd " i
Fill Level A, = 2mRH + nRs 3510 G (5485 dw i @ px> duswlxo

. . 2 = 2 2
Fill % = (h/H) x 100 s = ‘, R+ h Volume depends on the exact geometry.

m a>lg Juass | Unit Conversion m anlio Jooy9 il | Formula Selection Guide o (OG0 g Wl

Important Engineering Notes

il S haol slazell ol slosolyd

1 m3 =1000 L Geometty Main Parameters Volume Formula 9 b Luwiin Sluwlxe sly Joaz ol sladseyd o

1L=1 dm3 oyl> | Circle RLD — Wl 35w Slaul adgl JuS
ailgiwl | Cylinder R,H V = nR?H g o (waL 3929 )gu0 3 1,299 Hilxo ;5 e

bayise | Cone R.h V=1 nR%h b U“""(i*’“s" ‘5.'15"'" L "’“-“-“fmfs

)ZJQ ISI).'&a 3 A Dgan daw 29> (A91g A did o »

b R 2 - wase  Cub V= . - - a

Cubic Meter to Liter V(L) =V (m?) x 1000 - s a 2 o2 abw duwlow jo LS Syl pobaw e

Jibiuse wumSe  Rectangular Prism L,W,H V = LWH LAigal 03 youl 0,Lgd Lo
W, nDL G 2> g Jubo a2 (S Gwain > e

uaS.o):aO).‘n._J V(m3)=V(|_)/1000 a9l 330 | Horizontal Tank D,L V= a Aiaad Oy bl o350
Liter to Cubic Meter . F nD2H 35l sl S )3 Wb 8399 ol aos @

$9aL O3ne  Vertical Tank D,H Vi=—— N . 5.5

4 .m.wahmgwqupaog
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STAINLESS STEEL EQUIPMENT
FROM IDEA TO IMPLEMENTATION

Jwiwl 50

Stainless Steel Tanks

Sl (sl s
Stainless Steel Mixers

".u):' )LM. —a> = I-hl)
Custom Fabrication

J2920 eslel Wiljuagas
Ready-to-Ship Equipment

Slaicl cd-.l)a.s c&’.'-\-.g-éﬁs

Jiwl Camivo 55 4925 Jlw Fe 5l i

QUALITY, EXPERIENCE, TRUST

MORE THAN 40 YEARS OF EXPERIENCE
IN STAINLESS STEEL INDUSTRY
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