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L23/30H & L28/32H Engine performance and 

Condition 
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Engine Performance 

Name/dept xxxxxxx.yyyy.mm.dd 

 What is performance 

 Before starting up 

 Evaluation of reading 

 Performance sheets 

 Performance sheets comparison 

 Adjustment of Pmax 

 Part load/low load operation 

 Air density 

 Timing influence on NOx and SFOC 

 Exhaust temperature 
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Starting up & feeling over the GenSet 

After overhauling 

 

Speed 

720 rpm. 
 

 

 

 

 

 

400 rpm. 

 
 

 

 

 

 

 

 

 

0 rpm. 
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Starting up & feeling over the GenSet 

After overhauling 

 

 
 After repair of engine parts, and overhaul of the engine !! 

• Start and run the engine for 5 min. At slow speed. 

• Check the engine performance 

•  Check the lubricating oil pressure 

•  Check the cooling water pressure 

•  Check the fuel oil feed pressure 

•  Check the lub. Oil pressure to turbocharger 

•  Check that the turbocharger is running 

•  Check that all cylinders are firing. (Exh. Gas temp.) 

•  Check the rotor cap at valve spindle 

•  Check for leakage 

•  Check for abnormality 

• Stop the engine and open the crank shaft doors  

• Check the crank shaft, connection road bearing and engine lubricating 

• If all is in good order start the engine and run slowly up to rated speed over 15 

minutes 

 

•   
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Loading up the GenSet 
 Guidelines 
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Loading up the GenSet 

 Guidelines 

A:  

Normal start without preheated cooling water. 

Only on MDO. 

B:  

Normal start with preheated cooling water. 

MDO or HFO. 

C:  

Stand-by engine. Emergency start,  

with preheated cooling water,  

With pre lubricating oil, 

MDO or HFO. 

 

Attention: 

Common for all start / stop and loading / de loading of engine is to be 

carried out without any alarms………… 
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Low-Load Operation 
16/24 – 21/31 – 27/38 – 23/30 – 28/32 – 32/40 

 

 
10 % of full load: max. 19 hours of heavy fuel operation 

Operate engine approx. 1.2 hours at a minimum of >70 % of the full load 

Continual low load at diesel oil load the engine to >70% 2 hours of full load weekly 
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Low-Load Operation HFO 

Consequence 



9 < > MAN Diesel & Turbo Stig S. Christensen L28/32H Performance 29.05.2013  

Low-Load Operation HFO 

Consequence 
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Low-Load Operation HFO 

Consequence 



11 < > MAN Diesel & Turbo Stig S. Christensen L28/32H Performance 29.05.2013  

Low-Load Operation HFO 

Consequence 
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Low-Load Operation HFO 

Consequence 

Lubricating Oil: 

• High lubricating oil consumption 

• Carbon deposit in lubricating oil 
 

Fuel Oil: 

• High fuel oil consumption 
 

Spare Parts: 

• High wear on engine parts. 
 

Exhaust temperature: 

• High exhaust temperature 

• High exhaust pressure before turbo charger 
 

Charge Air: 

• High charge air pressure 
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Low-Load Operation HFO 

Consequence 

Cylinder head: 

• Valve spindle carbon deposit 

• Air and exhaust channel blocking with carbon deposit 
 

Piston: 

Piston ring grove blocking op with carbon deposit 
 

Turbo Charger: 

• Nozzle ring blocking up with carbon deposit 

• Turbine rotor wheel carbon deposit 

• High speed 

• Turbo charger stalling at high load 
 

Cylinder liner: 

• Scavenging air stage, change to blow back risk of exhaust gas 
 

Charge air cooler: Charge air cooler blocking up 
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Low Frequency Operation  

Consequence 

 Power curve for 50/60 Hz engines. 
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Low Frequency Operation  

Consequence 

 

Engine Speed : 

Engine speed is lower 

 

Engine Load: 

45 Hz (675 rpm), this corresponds to 10% overload. 

 

Firing pressure: 

P. Max Firing pressure in cylinder liner is high according to the load. 

 

Fuel Index: 

High pressure fuel pump index higher. 

 

Generator: 

Generator air cooling fan speed is lower.  
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Low Frequency Operation  

Consequence 

Mechanic overload at full load: 

 Connection rod bearings 

 Connection rod 

 Piston 

 Cylinder head 

 Turbocharger 

 

Performance: 

 High fuel oil index 

 High P - max. 

 High exhaust temperature 

 High turbo charger speed 

 

Generator: 

High winding temperature 

Uf  activation 6%, 5 sec. delay 
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Lubrication Oil Cleaning 

Separator 

 Lub. Oil centrifuge remove particles down to 5 µ. 

 Removing water from lub. Oil.  
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Lubrication Oil Cleaning 

Glacier Centrifugal Filter 

  Centrifugal lub. Oil filter remove particles down to 5 

µ. 

 Not removing water  
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Lubrication Oil Cleaning 

Glacier Centrifugal filter 

 Glacier centrifugal filter total blocked with particles 
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Lubrication Oil Cleaning 

Lubrication Oil Filter On Engine 



21 < > MAN Diesel & Turbo Stig S. Christensen L28/32H Performance 29.05.2013  

Lubrication Oil Cleaning 

Lubrication Oil Filter On Engine 

 Engine lub. Oil filter 15 µm.  And safety filter 60 µm.    
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Lubrication Oil Cleaning 

Particle in Bearing 

 Particles in bearing - Oil film thickness 2-15 µm.  

 Soft bearing martial thickness 0,8 mm.  
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Lubrication Oil Cleaning 

Lubrication Oil Filter On Engine 
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Lubrication Oil Cleaning 

Lubrication Oil Filter On Engine 

 Particles in bearing 
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Lubrication Oil Cleaning 

Oil Film Thickness 
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Engine Combustion Air System 

Filter Mounted on Engine 
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Engine Combustion Air System 

Oil Bath Filter 
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Engine Combustion Air System 

Oil Bath Filter 
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Engine Combustion Air System 

Oil Bath Filter 

   Typical installation oil bath rotating filter outside 

power house.  
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Engine Combustion Air System 

Oil Bath Filter 

Ducting to Engine TC 

Air flow 
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Evaluation of Readings Regarding Combustion 

Condition 
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Performance sheets  
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Engine Performance Data 
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Engine Performance Data 
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Operation Data & Set Points 500.30 
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Filled in performance sheet 
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Filled in performance sheet 
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Filled in performance sheet 
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Adjustment of Pmax 

By changing “X” with 0.10 mm the maximum combustion 

pressure is changed with 
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How to adjust Pmax. 

When the screws, which fasten the gear wheel, are loosened the gear 

wheel is turned (by turning the crankshaft) in relation to the camshaft. By 

reading the angle in which the gear wheel is displaced in relation to the 

camshaft the altered Pmax can be calculated. A line on the scale 

corresponds to: see page 600.35. 

If the crankshaft is turned in the engines normal direction of rotation 

the maximum combustion pressure P-max. is reduced. 

If the crankshaft is turned against the engines normal 

direction of rotation the maximum combustion pressure 

P-max. is increased. 
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Data for pressure and tolerances 600.35 
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Part load/low load operation 
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Density of air 
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NOx vs. SFOC   

y = -0,3036x + 71,214 
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Emission related to MGO and MDO 



46 < > MAN Diesel & Turbo Stig S. Christensen L28/32H Performance 29.05.2013  

Injection timing vs. NOx (g/kWh) 
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NOx vs. Advanced injection 



48 < > MAN Diesel & Turbo Stig S. Christensen L28/32H Performance 29.05.2013  

SFOC vs. Injection Timing 

48 
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Exhaust gas temperatures 
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Exhaust gas temperatures 
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Exhaust gas temperatures 
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Exhaust gas temperatures 
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Exhaust gas temperatures 
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Exhaust gas temperatures 
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Agenda 

1 Chapter 1 

2 Chapter 2 

3 Chapter 3 

4 Chapter 4 

5 Chapter 5 

6 Chapter 6 

7 Chapter 7 

8 Chapter 8 

9 Chapter 9 

Based on frames 
The Agenda is made of independent frames, which 

permits changing the color of the chapters in an 

easy way.  
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The Traffic Lights in the Footer 
The traffic lights show the confidentiality status of a presentation 

To clarify the confidentiality of a presentation, 

please use the scale in the footer. 

The following applies: 

 4 (strictly confidential):  

Use by authorized persons   

only, strictly confidential 

 3 (confidential):  

Use by authorized user groups only, sensitive 

contents 

 2 (internal): 

Use by employees within MAN only 

 1 (public): 

 no confidential subject, public use possible 

Only use this identification if this is sensible and 

useful for your presentation. If you don’t need 

the scales functionality for your presentation, 

please simply delete the entry field from the 

slide master and delete the line on the left that 

separates the current topic and the traffic light 

field. 

public internal confidential Strictly 

confidential 

    

To assign the respective colors of the traffic lights as described, go to the 

slide master. Click the respective gray circle that you want to color and 

choose from the preset theme colors MAN green, MAN yellow or MAN red. 
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The Headline of the Slide 
The Subheadline [message of the slide, one line maximum] 
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All data provided in this document is non-binding.  

This data serves informational purposes only and is especially not guaranteed in 

any way. Depending on the subsequent specific individual projects, the relevant 

data may be subject to changes and will be assessed and determined 

individually for each project. This will depend on the particular characteristics 

of each individual project, especially specific site and operational conditions. 

Disclaimer 
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Joe Bloggs 

[Contact details] 

Joe Bloggs 

[Contact details] 

 

Do you have any more questions? 


