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Purpose of Strainers
• Strainers remove continuous unwanted solids produced in a 

process stream.
• Strainers protect equipment that could be damaged by solid 

contaminants (pumps, heat exchangers, compressors etc).
• Strainers can be used temporarily to remove debris during 

testing and commissioning.



Filtration Sizing
• Commonly specified in mesh, mm or 

microns.
• Filtration value for strainers is nominal 

not absolute.
• Determined from the maximum size 

particle that is allowed to pass through.
• Normally specified by suppliers of 

downstream equipment (eg: for 
protection of pumps, compressors, heat 
exchangers).



Mesh Versus Size
   STRAINER MESH COMPARISON GUIDE 
 

Mesh Size Micron Rating Gap Size mm Gap Size inch
20 Mesh 740 microns 0.74 mm 0.030 in
30 Mesh 500 microns 0.50 mm 0.020 in
40 Mesh 400 microns 0.40 mm 0.015 in
60 Mesh 250 microns 0.25 mm 0.010 in
80 Mesh 200 microns 0.20 mm 0.008 in

100 Mesh 150 microns 0.15 mm 0.006 in
120 Mesh 125 microns 0.125 mm 0.005 in
150 Mesh 100 microns 0.10 mm 0.0039 in
200 Mesh 76 microns 0.076 mm 0.0030 in.
300 Mesh 50 microns 0.05 mm 0.0020 in.

Note: Gap size is subject to mesh wire thickness. 



Types of Strainer Element

• Perforated plate.
• Wire mesh.
• Wedge wire.



Strainer Sizing
• Not always equal to the 

pipeline size.
• Normally needs to make 

consideration to pressure 
drop limitations.

• Must take into consideration 
dirt loading 
(ie: volume of solids 
expected between allowable 
cleaning periods).



Why is strainer sizing important?

Undersized strainers can lead to the 
following problems:

• Strainer Element/Basket Collapse.
• Pump Cavitation/Pump Shutdown.
• Heat Exchanger Blockage.
• Deluge Blockage.



Dirt loading - solids content

• Sometimes difficult to determine.
• Define the type of process stream (eg: 

firewater, seawater, oil, gas).
• Define the type of solids (eg: sand, 

degradation products, wax, algae, mussels). 
Not all contaminants are strainer friendly.

• Define the frequency and approximately 
volume of solids (eg: particle count of ppm
solids in stream by size).



Dirt Loading
Typical Particle Analysis

Provides valuable information:
• Volume flow of solids.
• Size distribution of solids.
• Concentration of particle size(s)
• Identifies types of solids.



Pressure drop
• Important for downstream equipment 

(eg: NPSHa required for pump 
equipment).

• Pressure Drop ∝ (Velocity)².

• Pressure Drop ∝ (1/Diameter)4.

• Maximum “clean” pressure drop should 
not exceed 0.1 bar.

• Maximum “dirty” pressure drop across 
screen should not be more than 0.5 bar 
for a standard strainer basket.

• Can be calculated or read from a 
pressure drop chart with considerations 
made for fluid, viscosity, velocity etc.

• Pressure drop information is 
approximate.



Free Open Area

• This is the area available in the filter screen for the fluid the pass through.
• It is sometimes quoted as a ratio of the screen free area over the inlet pipe 

area.
• A 4:1 ratio is a good rule of thumb for sensible strainer sizing.
• As solids collect in the strainer the free open area is reduced increasing 

pressure drop.
• Low “Free Open Area” can result in rapid pressure drop build up as the 

strainer collects solids.
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Other design parameters

• Design temperature range.

• Design pressure range.

• Materials of construction.



Codes, standards, directives

• Vessel codes: EN 13445, PD 5500, ASME VIII etc.

• Piping/valve codes: ASME B31.3, API 598 etc.

• NORSOK standards: M-601, M-630, M-650, R-001 etc.

• 97/23/EC: Pressure Equipment Directive.

• 94/9/EC: ATEX (Atmosphere Explosive) Directive

• 98/37/EC: Machinery Directive



Strainer Selection Considerations

• Temporary or permanent service.
• Pressure drop limitations.
• Type of solids. 
• Expected solid volume rates.
• Standby/duty requirements.
• Cleaning requirements (manual vs

automatic).



Conical Strainers
• Temporary solution.
• Very low cost.
• Low weight/compact.
• Poor filtration area.
• Debris collects in flow path.
• Pipeline spool broken for 

cleaning.
• Sometimes left in line leading 

to process problems.



Bathtub Strainers

• Temporary solution.
• Guard strainer solution.
• Low cost.
• Low weight/compact.
• Poor filtration area.
• Debris collects in flow path.
• 2-Dimensional filtration.



Y-type Strainers
• Used typically for pump 

protection.
• Good filtration area.
• Low cost.
• Compact design.
• Low weight.
• 3-dimensional filtration.
• Debris is collected away from 

the flow.



Basket/Simplex Strainers

• Used typically in higher dirtload
streams providing continuous 
filtration (eg. heating medium 
applications).

• Offers better solids holding 
capacity.

• Custom design possible to 
increase solids holding capacity.



Duplex Strainers
• Used where continuous 

process flow is essential. 
• Provides all advantages of a 

basket strainer.
• Allows baskets to be changed 

out without isolating the 
process stream.



• HMS friendly - Does not require any entry into 
the filter for basket removal during cleaning. 

• Operator friendly - Online cleaning effective in 
seconds. No contact with process media. Can 
be automated with motors. 

• Space/Weight friendly - Compact inline solution.
• Cost Friendly – Competitive alternative to dual 

and backwash strainers.
• Maintenance Friendly – Many strainers 

operating maintenance free for over 10-years in 
service.

• Proven Solution – Over 30-years on Ekofisk and 
over 20-years on Valhall platforms.

• Offshore Solution - Available in various 
standard and exotic hi-alloy materials to 
NORSOK and PED requirements.

Hellan Strainer



Automatic Backwash Strainer
• Used for very high dirt load 

applications (eg. Seawater 
filtration).

• Several different designs 
available.

• Units are automated with a 
control unit.

• Backwash activated by either 
timer, high DP or manual.

• Screens are cleaned using a 
backwash supply.

• Solids are drained away in a 
separate backwash stream.



Automatic Backwash Strainer

TYPICAL OPERATION/BACKWASH SEQUENCE



Automatic Backwash Strainer



Automatic Backwash Strainer


