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Compressor Unit Forces
& Foundation Basics

Compressor Unit Forces
& Foundation Basics

Training Workshop October 24/25 2013

Mechanical Compressor Unit ForcesMechanical Compressor Unit Forces
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Gasdynamic Compressor Unit ForcesGasdynamic Compressor Unit Forces
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Variety of Piston Compressor
Mass (Inertia) Forces and Moments

Variety of Piston Compressor
Mass (Inertia) Forces and Moments

Note: Only rotating mass forces can be balanced through counterweights !
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Foundation TypeFoundation Type
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Foundation CriteriaFoundation Criteria
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Foundation and Compressor 
Installation
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Compressor Anchoring OptionsCompressor Anchoring Options
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Compressor Skid Mounting through Foundation BoltsCompressor Skid Mounting through Foundation Bolts
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Fixation of Accessories (e. g. Motor)Fixation of Accessories (e. g. Motor)
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Compressor “Footwear”Compressor “Footwear”
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Foundation Check and Centre LinesFoundation Check and Centre Lines
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Foundation Check and Spindle PositionFoundation Check and Spindle Position
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Frame PositioningFrame Positioning
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Spindle LevelingSpindle Leveling
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Position and Leveling through Water Level GaugePosition and Leveling through Water Level Gauge
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Check of crank shaft and main bearing journal level  with 
water level gauge

Check of crank shaft and main bearing journal level  with 
water level gauge
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Check of crank pin level with water level gaugeCheck of crank pin level with water level gauge
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Frame alignment with water level gauge:Frame alignment with water level gauge:

Horizontal alignment;
perpendicular to the shaft
axis:

The crosshead guide
surface is a true face for
levelling purposes.
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Grouting PreparationsGrouting Preparations
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Grouting PreparationsGrouting Preparations
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Footing / Grouting TypeFooting / Grouting Type
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Frame SupportFrame Support

Remove jack screws and/or spindles or not:

• “Pro and Con” - Discussion
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Epoxy Grout IssuesEpoxy Grout Issues
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Epoxy Grout IssuesEpoxy Grout Issues
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Liquid Removal - Separators
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Separator TasksSeparator Tasks

Training Workshop October 24/25 2013

Separator TypesSeparator Types
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Examples of Water Slugging, 
Liquid carry-over and 

consequential Damage
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Indications of Water SluggingIndications of Water Slugging
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Severe Damage from Liquid carry-overSevere Damage from Liquid carry-over
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Severe Damage from Liquid carry-overSevere Damage from Liquid carry-over
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Compressor Units with SeparatorsCompressor Units with Separators

Drain valves and condensate traps at the far end of small tubing may be

subject to elevated vibration - and damage - unless properly supported !

Drain valves and condensate traps at the far end of small tubing may be

subject to elevated vibration - and damage - unless properly supported !
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Potential “Secondary” CondensationPotential “Secondary” Condensation
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CO2 Compressor UnitCO2 Compressor Unit
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CO2 Compressor UnitCO2 Compressor Unit
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CO2 Compressor UnitCO2 Compressor Unit

Training Workshop October 24/25 2013

CO2 Compressor Unit – Cyclone SeparatorCO2 Compressor Unit – Cyclone Separator
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CO2 Compressor Unit – Process ConditionsCO2 Compressor Unit – Process Conditions
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Typical Separator FailuresTypical Separator Failures
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“Wear and Tear”
in Operations
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Rapid Rider/Piston Ring Wear and Piston Groove WearRapid Rider/Piston Ring Wear and Piston Groove Wear
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Rapid Rider/Piston Ring Wear and Piston Groove WearRapid Rider/Piston Ring Wear and Piston Groove Wear

Training Workshop October 24/25 2013

Rapid Rider/Piston Ring Wear and Piston Groove WearRapid Rider/Piston Ring Wear and Piston Groove Wear
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Rapid Rider/Piston Ring Wear and Piston Groove WearRapid Rider/Piston Ring Wear and Piston Groove Wear
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Rapid Rider/Piston Ring Wear and Piston Groove WearRapid Rider/Piston Ring Wear and Piston Groove Wear
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Field ExperienceField Experience
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Field ExperienceField Experience
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Maintenance
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Maintenance Activity Organisation Maintenance Activity Organisation 
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Gas Side (Cylinder; Valves Gas Packings) Gas Side (Cylinder; Valves Gas Packings) 

Make sure all

required spare

parts are in stock.

And be prepared

that more parts

may be needed

than expected

and scheduled !

Make sure all

required spare

parts are in stock.

And be prepared

that more parts

may be needed

than expected

and scheduled !
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Driving GearDriving Gear
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Typical Work ScopeTypical Work Scope
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Valve ServiceValve Service

Two Options:

1.: Remove valves; disassemble; check 

and replace internals.

• Risk of wrong reassembly

• Time consuming

• Maybe no spare available if valve 

housing is bad (sealing faces damaged)

2.: Remove valves; replace by complete 

set of spares (or new) and have used ones 

refurbished by OEM

• Quick

• Safe & presumably cheaper

Note: In case of frequent and/or 

abnormal wear/damage:

Contact OEM for remedy options !
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Piston & Guide Rings; Packings and Oil WipersPiston & Guide Rings; Packings and Oil Wipers

Before the compressor is opened:

Make sure you have all spares available –

including relevant O-rings; gaskets and washers !

• Piston & Guide Rings – also check the ring groove 

condition.

• All packings: Replace by complete sets. Not only 

the internals are the sealing components but also 

the cup contact surfaces (which may be worn).

• If only internals are replaced:

Be sure to have the relevant drawings 

available to ensure proper reassembly !
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Thank you for your attention


