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Control de la Contaminacion
en Compresores

por Medio de la Filtracion y

Separacion de Alta Eficiencia



Contamination in
Gas Process
Systems



Contaminants in Gas Streams

o Liquids o Solids

> Compressor Lube > |ron Sulfides
Oils > lron OXxides

> Hydrocarbon > Corrosion Products
Condensates > Scale

> Amines > Dirt (Silica, etc.)

> Glycols > Desiccant Fines

> Corrosion
Inhibitors

> Completion Fluids

> Water

> Brine

> Organic Acids



Typical Particle Size Distribution
in a Compressed Gas Stream

Particle Size Distribution (um)
1-5 5-15 15-25 25-50 50-100

Silica 64% 21% 11% 3% 1%
Iron Sulfide* 99% 1% - - -
Iron Oxide 82% 16% 1% 1% -
Desiccant 50% 21% 28% 1% -

* Iron Sulfide particles are predominantly formed in the sub-micron range but agglomerate
together to form particles greater than 1 um.



Typical Particles and Gas Dispersoids

| Weldlng Fume I
Qil Smoke I

1 Toners '
Tobacco Smoke l

J Asbestos I | Beach Sand I

Carbon Black I
Paint Pigments '

| Silica I Laser Plume I
Coal Dust I
Milled Flour I

Atmoseheric Dust I
| I Sea Salt Nuclei I

_ | Damaging Dust I T | Pollens '
Viruses ' Reds Blood Cell Diameter (Adults): 7.5.-0.3

I Bacteria I| Human Hair I

2 10 100
Particle Diameter (um)




Media Pore Size Distribution Test Stand



Aerosol Generators

13 Compressors & After-coolers

1 Pressure Reduction Valves

1 Restricted Port Valves

1 Orifice Plates - M etering Equipment
1 Extended Piping Runs & Ells

1 Heat Exchangers

1 Chemical Injection Pumps

1 Overheads from Contactors



TYPICAL AEROSOL DISTRIBUTION
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Large Flow Liquid/Gas Separator Test Stand



Historical Impact of
Conventional Filtration
and Separation
Methodology
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Contamination
in Natural Gas Streams

a Liquid carryover and slugs
1 Liquid aerosols ( stable mist)
1 Particulate (solids)



Typical Compressor System

Suction Outlet
Scrubber Separator
Inlet - Gas > - Processing Plant
Gas Compressor _or
Pipeline
. Y
Driver
Engine Fuel Gas
A Separator
< Fuel System
Fuel Gas
Y
<

Recycle Gas



Elements of a Typical Reciprocating Compressor

SUCTION
VALVE PISTON SYEIRIBIDEH

PISTON
ROD

CROSSHEAD \

CONNECTING ROD

CRANKCHAFT

CYLINDER

DISCHARGE
VALVE






Process Control



Effective Process Control
requires effective
Contamination Control!



Liquid Filtration Ratings

J NOMINAL. Arbitrary rating set by
manufacturer.

3 ABSOLUTE. Largest spherical particle
which will pass through media under
specified test conditions.

a1 BETA RATING. Or Beta filtration ratio.



Beta Filtration Ratio

~ No. of particlesupstream > x um
IBX — No. of particles downstream > x um



Beta Filtration Ratio Example

No. particles upstream > 5 um = 25,000
No. particles downstream > 5 um =35

Ba = 25,000 _ 5,000

5




MICROFORM. Media
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Balanced Systems Approach

1 Balances the entire system to allow the
plant to operate at maximum operating
efficiencies.

1 Balanced systems continue to function
under conditions of statistical fluctuations,
or upsets, with little or no loss in plant
efficiencies.



Typical Compressor System

Suction Outlet
Scrubber Separator
Inlet - Gas > - Processing Plant
Gas Compressor _or
Pipeline
. Y
Driver
Engine Fuel Gas
A Separator
< Fuel System
Fuel Gas
Y
<

Recycle Gas



O bjective of Filtration

Provide the optimum fluid quality or
cleanliness level required for the
application at the lowest overall
operating cost.



Cost-of-Filter-Ownership

0 Effluent Fluid Quality: Operating Costs
Q Initial Price

Q Life

0o Labor Costs

0 Shipping, Handling and Inventory

0 Future Liability

0 Disposal Costs
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