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 Method for engine liner internal surface inspection

 In-situ, hot engine „required“

 2-stroke – scav. ports required

 400+ mm bore size

 Execution requires one engine stroke

Engine Liner Mapping

 Combination of 

 On-site attendance and data gathering

 Data verification

 Data processing and post-processing

 Reporting and recommendations



On-site work

 Use scavenge air ports only

 Move liner up & down – one time (~7min)

 No engine top side work

 Pre-heated engine

 Contactless, autonomous, precise, fast

 4 tools:

 Liner wear gauge system

 Liner camera system

 Piston ring coating thickness gauge

 Piston ring camera system



Processing
 On-site result

 Abt. 12.000 to 15.000 wear points per liner

 Abt. 1700 MB of liner pictures

 Abt 200 piston coating readings

 Abt 300 MB of high-resolution ring pictures

 Initial data verification on-site

 Cross-referencing sensor data and calibration
information for in-depth data check in office

 Correction for temperature



Results – wear liner & ring coating

System resolution 0.01mm
System precision +/- 0.03mm

Quantitative results -2D – sections & graphs



Results - wear

Quantitative results -2D – Trends

Track wear change over full stroke Track wear change in full circumference



Results – wear

Qualitative results - full surface
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Full surface 3D models of liner wear

find issues, analyse, understand



Results – liner camera

 Liner: abt 40 pictures per liner

 Detailed pictures of

 liner wall, lub oil injection area

 Cylinder cover, Exhaust valves, Fuel injectors

 Surface coverage with soot/deposits

 Starting air valve



Results – ring pictures

 Piston rings: abt 12 pictures per piston (3 per ring)

 Surface structure, coating, crown gap

 Crown deposits, optional skirt condition



Results – thermal analysis

 Review of preheating distribution

 Reverse engineering for cooling water distribution

 Predictions on:

 Liner in-service cooling behaviour

 Fouling of liners on water side

 Deposits in upper/lower water jacket



Liner mapping review

 Historical data vs current  Standard vs current

current current

More details mean better understanding of wear behaviour



Reporting & Recommendations
 comprehensive report for all measurements and inspections

 Traffic light system for easy overview

 Clear recommendations



Alternatives ?

 Maintenance planning (truely condition based )

 Engine budget planning

 Post purchase inspection

 Pre-Dock inspections (budgets/work)

 Engine Problems

 Other methods are slower, less precise and ignore 90% of liner surface



Used when ?

 Maintenance planning (truely condition based )

 Engine budget planning

 Pre-Dock inspections (budgets/work)

 Post purchase inspection

 Engine Problems



Where ?
 World wide service also during COVID19

 Local stations:

 China (Shanghai)

 Singapore

 Hamburg (Germany)

 ARA Region

 Gdansk (Poland)

 USA (Los Angeles)

 Clustered service:

 Europe

 UAE/Arabia

 Panama

 Houston (US)



Why Tenaro ?

 Maker independent

 Engine service independent

 No selling of spares/overhauls

 Unique cutting edge technology

 Unmatched detail and speed

 Truly world wide service

 Cost effective, low overhead



Engine Liner Mapping (ELM)
Fully electronic system – low on-site work - fast – contactless

objective – high precision – high detail – 2D – 3D

ELM allows full understanding of engine condition

ELM – a service to make decisions
based on facts not guesstimates



Thank you for joining !Presented by 
Birk Fleischer CTO/MD

Engine Liner Mapping
Next Generation engine liner measurements for marine 2-stroke engines

 www.tenaro.de

 team@tenaro.de

 +49 40 822 153 291 (24/7) 
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https://www.youtube.com/watch?v=zmaKOpKPrks

