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A Tank is defined as a large 

(usually metallic) vessel for 

holding gases or liquids at 

atmospheric pressure.

A vessel (or pressure vessel) is 

defined as a closed container 

designed to hold gases or liquids 

at a pressure different from the 

ambient pressure.

Is it a Tank or a Vessel? 



ÅDimensions

ÅLiquid Specific Gravity

ÅJacket Features

ÅInternal/External Design

Pressure

ÅMax. Design Temp.

ÅHead Types

ÅNozzle Requirements

ÅMaterials of Construction

ÅWeld Finishes (Int/Ext)

ÅElectropolishing

ÅAgitator Specs.

ÅSupport 

(Legs/Lugs/Casters)

ÅLoad Cell Information

ÅInsulation Type

ÅCladding type (304L/316L)

ÅPassivation

Mechanical Design 



ÅAtmospheric Tanks designed to 

SEP/GMP

ÅPressure Vessels designed to PD5500, 

ASME VIII, EN13445, CODAPetc

Pressure Design Codes



316L SS

Process for Biopharma, High Purity 

Water, Foods, Beverages, Corrosive 

Liquids.

304L SS
Process Waste, Utilities in Clean 

Areas, Corrosive Liqs

Hastelloy, Incoloy

Bulk Pharmaceutical 

Reactors/Receivers, Highly Corrisive

Liquids

Materials of  Construction



Surface Finishes



Å Inlets (dip tubes, weep holes, 

anti-foam, tangential)

Å Outlets (bot center, side, 
valve/mounting, vortex breakers)

Å Manways (circular, elliptical/oval, 
hinged, bolted, entire top head)

Å Handholes (diameter, location)

Å Sight/Light (individual/common 
port, 2 sights w/flashlight)

Å Level (dp cells, point readings, 
capacitance probe, radar, ultrasonic)

Å Pressure (diaphragm seal)

Å Relief (burst disc, relief valve, 
combinations)

Å Temperature (RTD, thermowell)

Å Analytical Instruments (PH, 

conductivity)

Å Vent (filter, atmospheric)

Å Sample (sanitary, aseptic, sterile)

Å Sprayballs (static, rotary, jet,  

location, number)

Å Agitator (magnetic coupling, top-

bottom-side, impellor types, 

baffles)

Å Spares (inlets, handholes, probes, 

provide w/caps or plugs)

Nozzles



Impellors 

Low Shear

High Shear

Powder Incorporation

Coupling

Magnetic ðno vessel 

intrusion

Single or double seal ð

suitable for 

atmospheric or 

pressure use

Mixers/Agitators/Homogenisers 

http://www.steridose.com/images/steridose/Sterimixer_white_HR.jpg


Disadvantages

Higher Water Usage

Less Mechanical Action

Less Bounce Back

Longer cleaning times

Advantages

No maintenance

Special Spray Patterns

Easier to Monitor

Less Pump Power

Spray Devices ðFixed
Low Pressure ðHigh Flow

http://service.spray.com/catalog/pdfeng/tank_wash.pdf


Disadvantages

Higher Pump Power

More Difficult to Monitor

Generally Higher Cost

More Difficult to òAimó 

Spray

Higher Maintenance

Advantages

Lower Water Usage

Greater Mechanical Action

Greater Bounce Back

Greater Throw Distances

Slotted

óTurbodiskô

Jets

Spray Device ðRotating
High Pressure ðLow Flow



Type Features

Full Pressurised Spiral Flow high flow, low pressure drop, 

more coverage, low U

Limpet Coil

high flow, low pressure drop, 

hard to fit, medium U, 

highCost

Dimple

lower flow, high pressure 

drop, easier to fit, good U, 

low cost, hot/cold spot 

potential

Jacket Types



ÅHinged or Open Tops

ÅFlat Heads

ÅSloped Flat bottoms

ÅDished Heads

ÅElliptical Heads

ÅHemispherical Bottoms

ÅConical Bottoms

Vessel Heads



ÅVertical/Horizontal

ÅDiameters 

ÅTan to Tan  heights

ÅLength/diameter ratio

ÅMixing volume requirements

ÅNozzle requirements 

ÅErgonomics

ÅMovement through door

ÅPortability

Vessel Geometries



Total volume incl. Both heads

Max capacity (vol. to top tangent)

Working vol. (operating max. vol.)

Minimum mixing volume

Bottom tangent line (bot. Head vol.)

Nominal Volume = 

Maximum Capacity (rounded off)

Volume Designation



ÅNormally mineral wool

ÅTypical insulation is at sides

ÅCan extend around base

Å25mm ï100mm thick

ÅAsbestos and chloride free

ÅHeat and cold conservation

Vessel Insulation



The electrochemical removal of a metal

surface immersed in a suitable electrolyte by

utilising a DC power source. 

Removes surface contaminants and micro-soothes

the surface which produces an excellent passive

surface that enhances the corrosion resistance.

Electropolishing



Passivity is the state at which a stainless steel

exhibits a very low corrosion rate. 

Passivationis the means of obtaining the

electrochemical condition of passivity through

stabilization of the passive layer.

Passivationsolutions used are Nitric acid,

Phosphericacid and mixed Chelants.

Passivation



ÅProper finishes

ÅShort Ferrules 

ÅAngled Ferrules

ÅLarge Ferrules

ÅMounting Ferrules for Diptubes

ÅNumber of Sprayballs

ÅSprayball location

ÅCleanable agitator

ÅNo dead pockets

ÅDrainable

Cleanability



3D Modelling

Autodesk Inventor 3D Modelling is 
employed throughout the design 
process 

Design



Equipment Standard

316L stainless steel wetted, 304 
stainless steel non-wetted

Surface RA 0.5um or better

ASMEBPEstandard Pipework, 
fully annealed, chemistry to ASTM 
A-269, manufactured to ASTM A-
270, and 3A Standard. 

T.I.G.Welding; using an argon gas 
purge, using a computer 
controlled enclosed head orbital 
welding plant, carried out by 
technicians coded to EN 287, to 
Suncombe procedures coded to 
EN288. 

Manufacturing



Fabrication

316L Stainless Steel, Duplex 
Stainless and Hastelloy materials.

Enclosed head orbital Welding 
Equipment

Crevice free sanitary construction

Manufacturing


