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Webinar starting soon; until thenŎ

True

False

Compressors are used to 
move liquids.
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True

False

A diester based compressor fluid 
leaves the most deposits in 

compressors.

TEST YOUR KNOWLEDGE

False
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How many Test Package Tiers are 
offered through the LubeAlert Fluid 

Condition Monitoring Service?
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Amber Fessler - NLGI CLGS; STLE CLS & OMA -I

ÁCITGO Senior Sector Manager

ÁMaterials Engineer

Á14 Years of Experience in Lubricants

ÁSTLE Certified

ÁCertified Lubrication Specialist

ÁOil Monitoring Analyst I

ÁNLGI Certified

Á Certified Lubricating Grease 

Specialist
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Future Webinars

February 23: Tech Talk: 

Lubrication in the Construction 

Industry 

April 6: PC-12 Update: The Next 

Generation of Heavy Duty Diesel 

Engine Oils 

April 20: Tech Talk: Grease



June Luke Ŝ Lean Six Sigma Black Belt 

ÁCITGO Senior Product Specialist 

ÁB.S. and Master of Chemical 

Engineering with Specialization in 

Polymer Science and Engineering 

Á16+ yrs product/process 

development and scale -up 

experience in the chemical and 

energy industries

ÁLead Research Engineer, Project Lead, and 

Program Manager for leading lubricant 
additive and oil marketer companies for 

industrial and automotive lubricants



Frank Hayes - CLS, OMA, MLA -I, MLT-I, CLGS & CRC

ÁCITGO Senior Product Specialist

ÁB.S. Mechanical Engineering 

Á28 Years Experience in 
Lubricants, including with

ÁPetro-Canada Lubricants, Sr. 
Technical Services Advisor

ÁConoco, Lubrication 
Engineer
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What is a

A compressor is a mechanical device that increases the 
pressure of a gas.  In industry, they are commonly used to 
compress gases for the purpose of storage or 
transportation.  

References:  Images from compressor OEM websites showing various compressor types and capacities (Ingersoll Rand, Kaeser, LeROI). 

Compressor?
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Compressor Types

ÁThe criteria for the selection of lubricant 
depends on the type of gas  to be 
compressed and the design of the 
compressor  which may have different 
operating conditions and lubrication needs

ÁTwo major types of compressors include 
positive displacement and dynamic



Compressor Types

POSITIVE DISPLACEMENT
(ŹVolume -> ŷPressure)

DYNAMIC
(ŷVelocity -> ŷPressure)

RECIPROCATING

DIAPHRAGM

ROTARY SCREW

ROTARY SLIDING VANE

ROTARY LOBE

ROTARY LIQUID RING

CENTRIFUGAL FLOW

AXIAL FLOW

MIXED FLOW (AXIAL & 

CENTRIFUGAL COMBINED)



Positive Displacement

SUCTION STROKE 
BEGINS

SUCTION ENDS,
COMPRESSION STROKE 

BEGINS

COMPRESSION IN 
PROGRESS

COMPRESSION ENDS

SUCTION 
VALVE

EXHAUST 
VALVE

PISTON

CONNECTING ROD

Reciprocating Compressor



LUBRICATION

Cylinder Parts 

ÁCylinders, rings, valves, rod packing in double 
acting

ÁForce feed or splash lubrication

Bearing or Running Gear Parts

ÁPistons, main and connecting rods, crosshead pin, 
crankshaft, crosshead guides, bearings

ÁSplash, flood, or pressure circulation system 
lubrication

Cylinder and running gear parts may be lubricated 
from same or separate lube systems

METHODS



Cylinder Lubrication

ÁOxidation ­ insolubles  ­ deposits on discharge valves and piping ­ carbon deposits at 
high temperatures 

ÁDeposit buildup ­ discharge valve seating misalignment ­ gas leak ­ efficiency loss

ÁRestricted discharge passages ­ higher discharge pressure and temperature ­ rapid 
oxidation and deposit buildup ­ carbonaceous deposits ignite at high temperatures -> 
fires and explosions   

ÁGas contaminants may be reactive and/or corrosive (e.g. H 2S, HCl, ammonia, oxygen, etc.)

ÁMetallic wear particles (e.g. iron, copper) may act as a catalyst and promote oil oxidation.

ÁAir moisture may condense during down time and lead to rust and wear on metal surfaces

ÁLubricant helps to reduce friction, cool components, seal piston rings, and prevent wear

Bearing  Lubrication

ÁSuitable viscosity grade at the operating temperature is most critical to ensure proper flow 
and lubrication

Common viscosity grades ISO VG 68 -460

Positive Displacement
Reciprocating Compressor



Positive Displacement
Diaphragm Compressor



Positive Displacement
Diaphragm Compressor

LUBRICATION METHODS
Á Only compressor box and diaphragm make 

contacts with gas

Á Hydraulic system lubrication

LUBRICATION 
Á Oil-free compression with easy 

maintenance

Á Commonly use ISO VG 68 or 100 hydraulic 
oils with antiwear



ÁMay be multistage with 
intercoolers to achieve higher 
discharge pressure while 
improving efficiency and 
reducing power consumption

TIMING 
GEARS SEALS

WATER 
COOLING 
JACKET

BEARINGS

Rotary Screw Compressor
Positive Displacement

ÁCompact, space efficient, quiet, 
continuous flow with minimal 
pressure variation 

ÁLess maintenance relative to 
reciprocating compressors due to 
fewer moving parts 

ÁCommon in lower pressure 
applications



LUBRICATION METHODS
Á Oil flooded lubrication

Á Oil is injected into the cylinder to cool the compressed gas 
to seal the rotor and to lubricate the moving parts

Á The male rotor drives faster than the female rotor due to 
fewer and larger lobes

Á External circulation system for oil temperature 
management and separation

Á Oil free or dry screw lubrication

Á No oil is injected, and rotors are not lubricated

Á Delivers oil free gas

Á Timing gears synchronize the rotors and prevent contact

Á External cooling systems or jackets

Á Lubricant for lubricating gears and bearings only

LUBRICATION 
Á Oil flooded lubrication commonly use ISO VG 32 and 68 oils 

Á For dry screw lubrication, only gears and bearings require lubrication

Rotary Screw Compressor
Positive Displacement



ROTOR

VANESCASING

INLET OUTLET

ÁLess moving parts and easier to 
maintain relative to screw 
compressors (no timing gears)

Rotary Sliding Vane Compressor
Positive Displacement

ÁScrew compressors may be preferred 
at higher flow rates and pressure 
applications

ÁLess expensive than screw 
compressors at similar capacity, and 
more compact and quiet



LUBRICATION METHODS

ÁAir cooled, water cooled, oil cooled or 
oil flooded, or a combination of <oil 
and air> or <oil and water> cooled

ÁThe lubricant helps to extend 
compressor life by lubricating, cooling, 
sealing, and protecting parts

LUBRICATION 
ÁCommonly use ISO VG 32 to 220 oils 

ÁISO VG 32 oils for light -duty 
applications 

ÁISO VG 100-220 oils for heavy -duty 
applications

ÁSynthetic lubricants are 
recommended for severe operating 
conditions and help to extend oil life

ÁISO VG 68 oil is common

Rotary Sliding Vane Compressor
Positive Displacement



ÁCompression occurs outside the 
chamber typically in the discharge 
piping as it exits the compressor 
when the downstream pressure is 
higher than the inlet

INLET

OUTLET

LOBE
CASING

Rotary Lobe Compressor
Positive Displacement

ÁUnlike other rotary compressors, 
there is no internal compression

ÁCommon in low pressure 
applications such as vacuum 
systems, blowers, pneumatic 
conveyors



LUBRICATION METHODS
Oil Free Lubrication

Á Lobes do not touch each other or the casing

Á No internal lubrication is required 

Á Timing gears and shaft bearings require 
external lubrication

Oil Flooded Lubrication

Á Lubricant helps to cool the compressor, protect 
the bearing and timing gears from wear and 
corrosion, and seal between the lobe rotors 
and casing to enable greater pressure 
capability

Á Lubricant is separated from discharge gas and 
recycled for use

Rotary Lobe Compressor
Positive Displacement

LUBRICATION
Á Commonly use ISO VG 150 for normal operating 

conditions

Á Higher temperatures applications may use ISO VG 220

Á Heavy-duty applications may require antiwear  protection 
for the gears

Á Synthetic lubricants are recommended for severe 
operating conditions and help to extend oil life



GAS UNDERGOING 
COMPRESSION

INLET

OUTLET

FLUID RING

COMPRESSION 
INLET PORT

IMPELLER

CASING

COMPRESSION 
DISCHARGE PORT

ÁLiquid ring seals between the rotor 
and casing, absorbs heat, and cools 
the compressor

Rotary Liquid Ring Compressor
Positive Displacement

ÁLiquid ring may absorb and flush 
contaminants, thus enabling wet and 
corrosive gas compression

ÁLess maintenance and wear with no 
metal -to-metal contact moving parts

ÁCommon in vacuum systems, 
chemical processing, and food 
processing



LUBRICATION METHODS

Oil Free Lubrication

ÁThe gas has no contact with the 
lubricating oil during compression (no 
internal lubrication)

ÁThe bearings and mechanical seals 
are lubricated and isolated from the 
compression chambers

LUBRICATION 

ÁCommonly use ISO VG 46 for 
normal operating conditions in 
industrial applications

Á ISO VG 32 may be used in low 
temperature conditions, and ISO VG 
100 may be used in high pressure 
and temperature conditions to 
provide better wear protection 

Rotary Liquid Ring Compressor
Positive Displacement



IMPELLER BLADES

OUTLET

IMPELLER EYE

DIFFUSER RING
INLET

VOLUTE CHAMBER

ÁGas is drawn into the impeller eye, 
accelerated by the impeller blades, 
and pushed outwards by centrifugal 
forces.  As the gas moves through a 
diffuser, the gas velocity decreases 
and pressure increases  

Centrifugal Flow Compressor
Dynamic

ÁCommon in refineries, chemical 
processing plants, and large -scale 
industrial applications

ÁHigh flow rates, low vibrations, 
reliable, and continuous 
operation

ÁSingle or multistage with 
intercoolers

ÁLow maintenance with less 
moving parts
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ÁCommonly use ISO VG 
32 or 68 oils 

Á ISO VG 32 may be used in 
low temperature 
conditions

Á ISO VG 100 may be used 
for high pressure and 
temperature conditions

The bearings and gears 
are lubricated using a 

pressurized oil circulation 
system and isolated from 

gas flow

The gas has no contact 
with the lubricating oil 
during compression (no 
internal lubrication)

The oil lubricates the bearings and gears by 
reducing friction and wear, dissipates heat, 

provides rust and corrosion protection, 
prevents varnish and sludge buildup, 

prevents leaks in mechanical seals, and 
resists oxidation and thermal breakdown.

Centrifugal Flow Compressor

Dynamic
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ÁGas is compressed as it flows parallel to 
the axis of rotation through alternating 
rows of moving and stationary blades 
(low pressure rise per stage, multistage to 
achieve high pressure).  Pressure is further 
increased as it leaves through a diffuser

INLET OUTLET

CASING

STATOR BLADES (STATIONARY)

ROTOR BLADES (MOVING)

ROTOR SHAFT
ÁSmaller diameter (but longer) 

relative to centrifugal 
compressors

ÁHigh efficiency at large flow rates

ÁCommon in moderate pressure and 
high flow applications such as jet 
engines and gas turbines

Axial Flow Compressor
Dynamic



LUBRICATION METHODS
Oil Free Lubrication

ÁThe gas has no contact with the lubricating oil 
during compression (no internal lubrication)

ÁBearings are lubricated using a pressurized oil 
circulation system and isolated from gas flow

ÁThe oil lubricates the bearings by reducing 
friction and wear, dissipates heat, provides rust 
and corrosion protection, prevents varnish and 
sludge buildup, prevents leaks in mechanical 
seals, and resists oxidation and thermal 
breakdown

LUBRICATION 
ÁCommonly use ISO VG 32 to 100 oils

ÁISO VG 32 and 46 may be used for low 
temperature conditions, and ISO VG 68 
and 100 may be used for high pressure 
and temperature conditions to provide 
better wear protection

ÁISO VG 46 and 68 oils are common and 
offer balanced flow and protection

Axial Flow Compressor
Dynamic



Key Functions of

Compressor Lubricants
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Extend Equipment Life

ÁReduced friction between moving parts and minimized wear

ÁWear protection under high pressure and temperature conditions

ÁEfficient heat dissipation to prevent overheating

ÁExcellent oxidation resistance and thermal stability (minimized 
sludge, varnish, and deposit buildup, stable viscosity)

ÁRust and corrosion resistance, even during shutdown

ÁExcellent foam control and demulsibility to shed water (fast water 
separation)

Lower Lifecycle Cost

ÁLess downtime

ÁLower maintenance cost (labor and parts)

ÁReduced power consumption and improved efficiency through 
effective cooling, minimized/no leakage, and reduced friction

ÁExcellent seals and materials compatibility 

ÁLonger oil life (less oil changes and maintenance cost)



Foam

Lubrication, Cooling
     Oxidation, Varnish, Sludge

Thickened Oil

Lubrication, Cooling
     Oxidation, Varnish, Sludge

Varnish and Sludge

Lubrication, Cooling, Efficiency
     Restricted Flow, Wear

Rust and Corrosion

Sealing, Cooling, Efficiency
     Surface damage, Friction, Wear

Valve Deposit

Valve Sealing, Cooling, Efficiency
     Leakage, Restricted Flow, Wear

Bearing Wear

Cooling, Efficiency
     Friction, Vibration, Wear, Damage

Note: AI generated images. 
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A high -quality compressor 

lubricant is a formulated oil 
with different types and 

levels of key components 

designed to extend 

equipment life

Rust Inhibitor

Ferrous metal protection

Foam Inhibitor 

Foam prevention

Viscosity 

Index Improver

Viscosity Stability

Corrosion 

Inhibitor 

Ferrous and non -ferrous 

metal protection

Oxidation 

Inhibitor 

Minimizes sludge, varnish, 

and acid formation

Antiwear  Additive  

Reduced friction and wear

Seal Compatibility 

Agent

Minimizes leaks 

Demulsifier  

Fast water separation

KEY 

FUNCTIONS
Note: Component types and levels are selected based on compressor 

type, gas, and application. Some components are multi -functional. 

Components not shown above may be included.

BASE OIL
Formulation viscosity, 

thermal stability and 

oxidation resistance



MINERAL OILS

Cost-effective for less demanding applications

Frequent oil change to remove contaminants

SEMI-SYNTHETICS

Cost-effective upgrade from mineral oils with some 
benefits of synthetics

Note: CITGO offers mineral oil, semi -synthetic, and synthetic compressor lubricants through CITGO lubricants.  CITGO offers bio -based and food grade lubricants through CLARION lubricants.
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