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Dry Gas Seals: O&M Concepts, Innovation & 

Technology Upgradation



© EagleBurgmannNGS O&M Conference | Klövekorn Sebastian | 4.Dec 2025 2

Compressor Sealing Solutions

Motivation in Compressor 

Sealing Solutions

Availability

Zero Failure

Safety

Zero Incident

Environment

Zero Emission
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·               
• Feasibility studies / consulting
• ZeroEmission seals
• Robust solutions
• Less venting (reliable sealing system)

• Feasibility studies
• Root Cause Analyses
• Robust solutions
• Reliable seal supply systems
• Smart Seals (Sensor seals)

• Vent studies
• Robust sealing solutions
• Robust system solutions

Environment
Zero Emission

Availability
Zero Failure

Safety
Zero Incident
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Motivation

The Paris Agreement
To avoid catastrophic climate change 195 countries 
have ratified the Paris Agreement1 under the roof of the 
UN.

The parties intend to limit the rise in global 
temperature to well below 2°C, preferably 1,5°C.

Figur 1 - Source: Statista
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Emissions of Process Gas Compressors

Continuous & Discontinuous Emissions

▪ Continuous emissions by leakage through 

conventional Dry Gas Seals, due to their design, 

typically vented or flared to atmosphere

▪ Discontinuous emissions by planned or 

unplanned depressurizations

Possible sources of process gas emissions

Connections, 
flanges

Valves
Seal leakage
flared (CO2) / not flared (e.g.CH4)

Depressurization
planned, unplanned
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Tandem dry gas seal – with intermediate labyrinth     

Typical assumption: 
100 bar, 150 mm shaft, 12000 rpm, 
2 seals - 200 Nl/min per casing

Continuous emissions – Seal process leakage

Example Methane leakage per year 

Primary vent ~100 Nl/min per seal → 200 Nl/min per machine

Vented
• 75,7 t Methane  =  6.509 t CO2e 
• 3.321 average German households

Flared
• 75,7 t Methane burn to 208,2 t CO2

Seal leakage
flared (CO2) / not flared (e.g.CH4)

1.350 earth tours

(54 Mio. Km, 120 g CO2 / km)

42,5 earth tours

(1,7 Mio km, 120 g CO2 / km)

*) based on 20 year global warming potential
https://climatechangeconnection.org/emissions/co2-equivalents/
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CobaDGS
The next stage of evolution
for compressor sealsEmission-free, robust

and reliable up to 160 bar

CobaDGS
The next stage of evolution
for compressor seals
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Existing technology | Innovative concept

The CobaDGS
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Existing technology | Innovative concept

The CobaDGS
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• Emission-free operation due to supply 
with dry and clean seal gas (C) 

• For high pressure applications (160barg)

• Gas supply pressure (C) is kept constantly higher 
than the process gas pressure via a PDCV 
(dp ~ 0,5 bar) 

• N2 leakage into process is minimal

The gas flow divides into two leakage paths: 
(1) Leakage to process  ~ 25%* 
(2) Leakage to vent  ~ 75%*

* (leakage distribution depending on pressure level)
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CobaDGS as Outboard seal | Cutting Nitrogen consumption

A
tm

osphere
Tandem seal with intermediate labyrinth
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Tandem seal with outboard CobaDGS

A B C S D

100 - 300 Nl/min  1-5 Nl/min

In combination with a standard tandem seal, 
nitrogen consumption is significantly reduced

Pr
oc

es
s

Tandem arrangement 

CobaDGSLaby Separation
seal

Single
seal

Tandem
seal

Separation
sealLaby
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·               
• Feasibility studies / consulting
• ZeroEmission seals
• Robust solutions
• Less venting (reliable sealing system)

• Feasibility studies
• Root Cause Analyses
• Robust solutions
• Reliable seal supply systems
• Smart Seals (Sensor seals)

Environment
Zero Emission

Availability
Zero Failure

Safety
Zero Incident

• Vent studies
• Robust sealing solutions
• Robust system solutions
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3.9% of all compressor failures are caused by dry gas seals and consist of…

Source: South West Research Institute, Texas & GMRC, Analysis of historical dry gas seal failures – Data in natural gas compressors

26 %*

Seal gas supply 
contamination

Process gas 
contamination

Installation / 
Geometry

Lube oil 
contamination 21 %*

34 %*

43 %*
* Failures partly have multiple root causes, therefore the percentages do not add up to 100%

Dry Gas Seals - Causes of failure
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26 %*

Seal gas supply 
contamination

Process gas 
contamination

Installation / 
Geometry

Lube oil 
contamination 21 %*

34 %*

43 %*
* Failures partly have multiple root causes, therefore the percentages do not add up to 100%

Dry Gas Seals - Causes of failure
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Lube oil migration

Oil migration into 
secondary DGS

Adhesion can cause chip 
offs or broken rings

Risk of hang up of dyn. 
sealing element

Oil coking can damage 
carbon rings

Bearing oil can block 
secondary vent
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Rotating seat

Sealing 
element

Spring

Seal 
face

Lube oil migration
CobaSeal as Oil Separation Seal
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CobaSeal advantages

• Small axial seal gap avoids oil migration, 
even during unexpected conditions

• Oil tight in case of N2 supply failure
• Oil tight in case of oil flooding
• No wear or changing gap height

Lube oil migration
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26 %*

Seal gas supply 
contamination

Process gas 
contamination

Installation / 
Geometry

Lube oil 
contamination 21 %*

34 %*

43 %*
* Failures partly have multiple root causes, therefore the percentages do not add up to 100%

Process gas contamination
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Seal is contaminated 
by process gas

Condensation may 
occur

Process gas contamination
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Process gas contamination
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Continuous emissions | Seal process leakage

Design
• Cost effective – low energy consumption
• Robust centrifugal design
• Hermitically seals with high efficiency magnetic 

coupling

Benefits
• High availability
• Long service intervals
• Zero emissions
• Simple to set-up and implementation
• Easy to operate
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26 %*

Seal gas supply 
contamination

Process gas 
contamination

Installation / 
Geometry

Lube oil 
contamination 21 %*

34 %*

43 %*
* Failures partly have multiple root causes, therefore the percentages do not add up to 100%

Seal Gas Supply contamination
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→ Advanced seal robustness (RoTechSeal)

Feature Application

Smart Labyrinth For all 
compressor 
typesLeakage optimization

3D grooves

Soft torque transmission

DiamondFace

Dyn. sealing element

Seal Gas Supply contamination
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Seal Gas Supply contamination

≈ 1%

≈ 99%

• Gas injection into area 1

• Prevents exchange between area 1
and area 2 

• Liquids and particles are separated 
and guided into process 

• CFD based design, utilizing swirl 
and secondary flow pattern

“Smart Labyrinth”
→ Flow optimization in seal area
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·               
• Feasibility studies / consulting
• ZeroEmission seals
• Robust solutions
• Less venting (reliable sealing system)

• Feasibility studies
• Root Cause Analyses
• Robust solutions
• Reliable seal supply systems
• Smart Seals (Sensor seals)

• Vent studies
• Robust sealing solutions
• Robust system solutions

Environment
Zero Emission

Availability
Zero Failure

Safety
Zero Incident

Summary 
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Learn more about EagleBurgmann

Thank you for 
your attention!
Questions?

EagleBurgmann Germany GmbH & Co. KG
Sebastian Klövekorn 
Application Engineering –
Compressor Sealing Solutions
Munich - GERMANY
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