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Sustainable CNG operations

Sustainable Compressed Natural Gas (CNG) compressor 

operations rely on:

• Energy efficiency, 

• Gas recovery systems, and 

• Renewable gas integration to minimise environmental 

impact and lower power consumption.

Energy efficiency is no longer just a sustainability goal 

for CNG stations. It is much more than that!

It is a critical strategy to protect profit margins. 
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Sustainable CNG operations

How do we achieve it?

• Compressor optimisation using variable speed drives

• Priority panel adjustments to reduce excessive compressor 

cycling and wear . 

Why?

To Minimise Operational Cost Factors

• Electricity consumption: Compressor motor power 

accounts for the vast majority of a station's operational 

expenses.

• Equipment longevity: Minimising on-off switching cycles 

cuts expensive mechanical repair downtime. 
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Sustainable CNG operations

• Gas mitigation: Stops potent greenhouse gases 
from escaping into the atmosphere.

• Resource efficiency: Recover vented gas to 
increase total fuel yield and station output.

• Cost savings: Retains usable natural gas that 
would otherwise be lost during maintenance or 
pressure drops

Gas Loss
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Sustainable CNG operations

Core Components of Recovery

• Inlet recycling: Routes blowdown and relief gas back 
to the suction side of the primary compressor.

• Packing leakage capture: Collects packing or piston 
rod blow-by and reusing them 

• Automated valves: Uses PLC controls to safely 
switch recovery pathways during standby or purging.



11

Renewable Gas Integration

Sustainable CNG compressor operations depend on 
renewable natural gas (RNG) integration, utilising upgraded 
biogas from organic waste to cut carbon footprints .

 Renewable Integration Factors

• Drop-in Compatibility: RNG functions as a direct 
substitute for fossil-based CNG without losing system 
performance.

• Circular Economy: Capturing methane from 
decomposing organic material turns waste streams into 
useful fuel.
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Reducing carbon footprint for existing CNG 
stations

• Auditing current emissions,

• Optimisation of equipment, and 

• Retrofitting existing infrastructure

Conduct a Gas Leak Audit (gives Immediate Impact)

• Optical Gas Imaging (OGI): To locate invisible fugitive 

emissions at joints, valves, and flanges.

• Tighten and Seal: Repair detected leaks immediately; 

methane has a global warming potential 27-30 times higher 

than carbon dioxide.

• Component Upgrades: Upgrade to latest technologies
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Optical Gas Imaging (OGI) 
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Companies that supply Gas leak monitoring 
systems

Prominent Technology Providers & OEM Channels in 
India

• Teledyne FLIR India

• Opgal 

• Neo Plus

• Psiborg Technologies
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Reducing carbon footprint for existing CNG 
stations

Optimise Compressor Efficiency 

VSD Retrofits: Add Variable Speed Drives (VSD) to existing 

compressor motors so they scale down energy use during low-

traffic hours.

Sequencing Control: Adjust automated sequencing software 

to ensure compressors only turn on when cascade storage 

cylinders hit minimum thresholds.

Maintenance Schedule: Change filters, check lubrication, and 

align belts (if any) regularly to prevent the compressor from 

working harder and drawing more power.
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Reducing carbon footprint for New stations

For a new CNG station, we have the advantage of "green-by-
design" engineering. This allows us to build a highly efficient, low-
emission facility from the ground up, avoiding costly future 
retrofits.

Core Engineering and Equipment Selection

• Premium Efficiency Motors: Specify IE4 or IE5 super-premium 
efficiency electric motors to power your compressors.

• Integrated Variable Speed Drives: Build Variable Speed 
Drives (VSD) directly into the compressor packages to perfectly 
match flow rates with real-time fuelling demand.
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Reducing carbon footprint for New stations

• Direct-Fill Architecture: Design a prioritised three-stage or 
four-stage cascade storage system that maximises direct-
compressor-to-vehicle filling, reducing intermediate storage 
energy losses. This needs to be based on the station’s 
configuration.

• Zero-Bleed Pneumatics: Mandate that all control valves 
and actuators use instrument air or electric actuators 
instead of natural gas process pressure to completely 
eliminate pneumatic venting.
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Reducing carbon footprint for New Stations

Continuous Monitoring Systems: 

Embed fixed point laser or acoustic methane detectors 
around compressor skids and storage banks for 
instantaneous leak notification.

Dry-Break Couplings: Equipping all dispensing nozzles 
with ultra-low dead-space, dry-break nozzles minimises 
the tiny gas puff released during nozzle disconnection..
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Reducing carbon footprint for New stations

.

Sustainable Site Infrastructure

• Solar-Ready Canopies: Engineer the canopy steel 
structure to support the weight loads of solar panels 
to generate power to run the motors.

• Microgrid Integration: Design the electrical room 
with space and wiring for on-site battery energy 
storage systems (BESS) to shave peak demand 
charges from the compressors.
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Waste heat recovery for an engine driven 
CNG package

Heat Sources in a CNG Package

Engine Exhaust: Reaches high temperatures (200 °C to 

600 °C), making it the primary heat source.

Jacket Water / Coolant: Operates at lower temperatures 

(80 °C to 100 °C) and can supply secondary heat source.

Lube Oil: Provides low thermal energy from the engine or 

compressor lubrication circuit.

.
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Waste heat recovery

For a 300 kW engine-driven CNG package, a waste heat 

recovery system can reclaim roughly a nearly equal amount of 

thermal energy from the exhaust and jacket water cooling 

systems combined.

Option 1: Hot Water or Process Heating 

Option 2: Power Generation converting this heat back into 

electricity - about 5-10% is technically possible. But payback is 

quite long.
.
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Case Study

Traditional  packing provided in compressor packages always leak 

to certain extent

New Packing: Leaks  0.14 to 0.34 SCMH per packing case.

Worn Packing: Rises to 3.40 to 5.10 SCMH as rings degrade.

Idle/Pressurised: Roughly 4.10 SCMH under stationary conditions

For 6000 hrs of operation: In a 2 throw machine – 36,000SCM of 

gas is lost

Assuming 2000 hrs of standby – 16,000SCM is lost ; Total – 

52,000SCM @ ₹50 per SCM - ₹26 Lakhs / year is lost
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Case Study

New packing: Operates at near-zero rates, well below 0.05 

SCMH

Worn packing: 1.5 to 3.0 SCMH (needs to be diligently 

monitored)

Idle / Pressurised : near-zero rates, well below 0.05 SCMH

Compared to conventional segmented ring pairs, replacing 

traditional rings with advanced engineering features give very 

low leakage rates.

We worked with few specialist packing suppliers and 

performed several tests with our packages. We have now 

selected a packing with following leak rates 
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Future focus of Compressed Natural Gas 

(CNG) compressor operations

Smart automation

Renewable gas integration

Energy efficiency 

Three Pillars
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We have the expertise to innovate and build 

future ready solutions. Let’s together build a 

sustainable future, a future full of possibilities.

Together We are Limitless

Reliable

One Stop 
Solution 
Provider

Innovative
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Visit us: 
www.kirloskarpneumatic.com

https://ci4.googleusercontent.com/proxy/DY3rFjs8wlCWUQfCX8CaWbeAA7bScWhmcMKsixBQkQH9XHQ9_JwnjBlbRnIkMzvyoPLaOpLTFrgS1TIumbH-qclGuTz-QnL71Gqy2GKG_AtrS1LHPpX-9Hu60WMxgviORzXkQxaB4aGVRlecbMVUk_da67c1Jo9qDEs_U8bki8J0dc-XlLnhMbh64w6eJ4E9y3-cQL7pBNZ1pm_OGw=s0-d-e1-ft#https://docs.google.com/uc?export=downloadid=1K1fHMspxpUgLSN5g7DFEPAP4yXOulnhZrevid=0B-RY_6D0_p2ob1V3eXNtVk8wVG1jeXJKOGVaaEUrSDBDemEwPQhttps://ci6.googleusercontent.com/proxy/aXf5X6JT8WUQKpv_Gn_XzOCnWcsEXZJbWAvF0uOmLeoVtoadp0oeMUMZxnmKrpUuAu849bhJJxG-r8stYBrDAIlVf-gEola1rlHl-yxSrF01qLlocdKbd_9MbZLUtsXdqsSu8kDlv9UUO0toRGD6tNDGCGMzhdh4AoI1X05UrgCzcrt6jt_IyUuV-LsUJbeR1IdzzmzwaM2JqYsLFg=s0-d-e1-ft#https://docs.google.com/uc?export=downloadid=1L5-4j6JFMv1srPUUXf17bQq8zE4oXt27revid=0B-RY_6D0_p2oRVRLVE1wS2hBMnRHdStSVnRzK1I1MGljOVdzPQhttps://ci4.googleusercontent.com/proxy/NQSyLtSD2CotSGNvTYl3no50mPFf6ueLiguu5DITdii0HBL2RhlFfat11j9tQPFacmCEM9e3iNWE81pbaWPpo6BfQgWfWjS7bFqEQZlAhOBxIfTDrwx9NcXhZaIE9o3T6Kpk1x1KuUAxszTISr3nk_wbGy5xDImvdTOqhKNzfkYjZ2eKfjTWTOHVBDal08FS0nmDCMszHJozc3mXmg=s0-d-e1-ft#https://docs.google.com/uc?export=downloadid=1XMqOYFsVjtx4JLVEZXD8mVvMHg6-al8krevid=0B-RY_6D0_p2oeXZUNE5xR1RJMjJGVGFMUG5QeFNpZFZ5bzhnPQhttps://ci5.googleusercontent.com/proxy/cH6xKoQadMwJzMgLC28Fx10NhI3K3dww4ps10mnJ1aj87sJNyOILjXlNx2xxE_BErJM7yr9md-b-D9cwn8y89oMs6TYmKCKWf3ItLWK7pfI9_Ux9axmOijMue1WYF8bOhgfCPeDF7Z_Zj5x7AJVWQ0gEHgmNJYsfqEN17k1pZJmHIrcfaqJLJcClD3XZnH_S3aPy1AZzSd_iS1BFYA=s0-d-e1-ft#https://docs.google.com/uc?export=downloadid=1jatBbT_wTuDsoIIDQEGgfDwpfCs3j7k5revid=0B-RY_6D0_p2oekVFVitncVo0bGhKNlJ1dGZ1b29zZm4rbWRJPQhttps://ci6.googleusercontent.com/proxy/v3Lf0QgcZVlygCADq3byhz43fXmwf-3SUH_R7ZxG2YNptBMrf61-QvTTAyje4ayfljSHatZNNfLNTg7zitCkZfTg4nZULwSgPP8QsfCv-hn8kkQmMIn7weV8OxUHnFNRrcWcSgm1NEtt931vKAYNDyILb5vKinfNTgWcwBp3zOtbnqTbG8mibZqltyklwbcN0U97KOOesxoF6ZBqow=s0-d-e1-ft#https://docs.google.com/uc?export=downloadid=1VowBXZ_8B0iBxxODsmobUuYcINqPIGdArevid=0B-RY_6D0_p2oWWgvMDdLb3dZSFNiTFVOcTk1YU40bmFGb2R3PQ

Thank You

https://www.facebook.com/KirloskarPneumaticCompany
https://www.youtube.com/channel/UC2BiW5DjYPV7k02Mo1lfKig
https://twitter.com/KIR_Limitless
https://www.instagram.com/kirloskar_limitless/
https://www.linkedin.com/company/kirloskar-pneumatic/
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