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1 Introduction 

On 10 October 2008, the IMO Marine Environment Protection Committee at its 58th session, 

by Resolution MEPC.177(58), has adopted amendments to the Technical Code on Control of 

Emission of Nitrogen Oxides (NOx) from Marine Diesel Engines, hereafter referred to as the 

Code. 

The purpose of the Code is to specify the requirements for the testing, survey, and 

certification of marine Diesel engines to ensure they comply with the NOx emission limits as 

of Regulation 13 of Annex VI of the MARPOL Convention. 

In order to achieve repeatable and comparable results for the assessment of an engine’s 

emission behaviour, tests must be performed on the applicable test cycle under defined 

reference conditions and using standardised exhaust gas measurement methods as 

described in Appendix III of the Code. 

Other engine parameters than exhaust gas components like engine power, temperatures, 

pressures etc. need to be measured with prescribed accuracy. 

The measurement results need to be documented in a test report which shall include also the 

calculated specific emissions of all relevant individual exhaust gas components, as 

calculated as the weighted average emission value, using the weighting factors of the 

applicable test cycle. 

The set of data provided in this document may be used to verify the proper calculation of any 

self programmed calculation software against the results listed and commented. 

The set of data has been used by numerous members of the CIMAC Working Group 

‘Exhaust Emissions Control’ (WG5) applying their individual calculation software in order to 

identify possible sources of errors. At the end, the presented results are considered to be 

representative for a correct application of the Code’s algorithms. 

 
Disclaimer:  

Even though thoroughly assessed on a sound engineering basis, CIMAC is not in the position to assume any warranty. 
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2 Applicable Test Cycles 

The following test cycles for different final engine applications shall be applied for verification 

of compliance with the applicable NOx limit for a marine Diesel engine, see also MARPOL 

Annex VI, Appendix II: 

 

2.1 For constant-speed marine Diesel engines intended to be used for ship main propulsion, 

      including Diesel-electric drive, test cycle E2 shall be applied. 

2.2 For controllable-pitch propeller set test cycle E2 shall be applied.  

2.3 For propeller-law-operated main and propeller-law-operated auxiliary engines test cycle         

      E3 shall be applied. 

2.4 For constant-speed auxiliary engines test cycle D2 shall be applied. 

2.5 For variable-speed / variable-load auxiliary engines, not included above, test cycle C1  

      shall be applied.  

The tables below contain the information necessary for running the test and for calculating 

the engine’s  actual NOx  emission value to be compared with the applicable limit value, and 

entered in the engine’s Engine International Air Pollution Prevention certificate. 

 

 

 

Figure 1: 

 

 

 

Test cycle type E2  

Speed  100%  100%  100%  100%  
Power  100%  75%  50%  25%  

Weighting 
factor  0.2  0.5  0.15  0.15  

Test cycle type E3  

Speed  100%  91%  80%  63%  
Power  100%  75%  50%  25%  

Weighting 
factor  0.2  0.5  0.15  0.15  

Test cycle type D2  

Speed  100%  100%  100%  100%  100%  
Power  100%  75%  50%  25%  10%  

Weighting 
factor  0.05  0.25  0.3  0.3  0.1  
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3 Sample Data Sets 

 
The following data may be used as sample for the verification of calculation programs, 

differentiated for test cycles E3, E2, and D2. 

 

Sample Data Set Test Cycle E3   

       

Cycle      E3 

Power      100 75 50 25 

Speed     100 91 80 63 

Power  P kW 11000 8250 5500 2750 

Speed nd rpm 120 110 96 76 

Nitrogen Oxides (wet)  NOXw ppm 1050 1100 1500 1641 

Nitrogen Oxides (dry)  NOXd ppm         

Carbon Monoxide (dry)  COd ppm 48 51 34 22 

Carbon Dioxide (dry)  CO2d % 4,92 4,57 4,80 4,93 

Oxigen (dry)  O2d % 14,26 14,70 14,36 14,19 

Hydro Carbons (wet)  HCw ppm 153 166 155 132 

Fuel Consumption  qmf kg/h 2000 1500 1000 500 

Charge Air Pressure  pC bar 3,0 2,6 1,1 0,5 

Carge Air Temperature  TSC °C 40 35 30 30 

Charge Air Ref. Temperature  TSCRef °C 41 35 30 32 

Rel. humidity of the intake air  Ra % 19 20 20 19 

Total barometric pressure  pb mbar 982 984 984 984 

Inlet Air Temperature  Ta °C 26 27 27 28 

Air Temperatur at RH sensor  TRa °C 26 27 27 28 

Figure 2:  

 
      

Fuel Data                                 Hydrogen H ALF % 13,00 13,00 13,00 13,00 

Carbon C BET % 87,00 87,00 87,00 87,00 

Sulfur S GAM % 0,00 0,00 0,00 0,00 

Nitrogen N DEL % 0,00 0,00 0,00 0,00 

Oxigen O EPS % 0,00 0,00 0,00 0,00 
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Sample Data Set Test Cycle E2 

       

Cycle      E2 

Power      100 75 50 25 

Speed     100 100 100 100 

Power  P kW 5000 3750 2500 1300 

Speed nd rpm 1000 1000 1000 1000 

Nitrogen Oxides (wet)  NOXw ppm         

Nitrogen Oxides (dry)  NOXd ppm 960 900 850 590 

Carbon Monoxide (dry)  COd ppm 64 49 63 161 

Carbon Dioxide (dr y) CO2d % 6,51 6,58 6,92 6,76 

Oxigen (dry)  O2d % 12,14 12,01 11,58 11,79 

Hydro Carbons (wet)  HCw ppm 218 271 292 288 

Fuel Consumption  qmf kg/h 1000 750 570 350 

Charge Air Pressure  pC bar 3,0 1,5 1,5 0,4 

Carge Air Temperature  TSC °C 54 51 50 51 

Charge  Air Reference Temperature  TSCRef °C 60 45 50 50 

Relative humidity of the intake air  Ra % 20 30 40 50 

Total barometric pressure  pb mbar 900 950 1000 1050 

Inlet Air Temperature  Ta °C 20 24 25 26 

Air Temperatur at RH sensor  TRa °C 25 25 25 25 

Figure 3:  

 
      

Fuel Data                                             Hydrogen H ALF % 13,70 13,70 13,70 13,70 

Carbon C BET % 86,00 86,00 86,00 86,00 

Sulfur S GAM % 0,30 0,30 0,30 0,30 

Nitrogen N DEL % 0,00 0,00 0,00 0,00 

Oxigen O EPS % 0,00 0,00 0,00 0,00 
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Sample Data Set Test Cycle D2 

        

Cycle      D2 

Power      100 75 50 25 10 

Speed     100 100 100 100 100 

Power  P kW 5000 3750 2500 1300 500 

Speed nd rpm 1000 1000 1000 1000 1000 

Nitrogen Oxides (wet)  NOXw ppm 960 900 850 590 300 

Nitrogen O xides (dry)  NOXd ppm           

Carbon Monoxide (dry)  COd ppm 64 49 63 161 219 

Carbon Dioxide (dry)  CO2d % 6,51 6,58 6,92 6,76 5,20 

Oxigen (dry)  O2d % 12,14 12,01 11,58 11,79 13,90 

Hydro Carbons (wet)  HCw ppm 218 271 292 288 437 

Fuel Consumption  qmf kg/h 950 750 570 350 200 

Charge Air Pressure  pC bar 3,0 1,5 1,5 0,4 0,1 

Carge Air Temperature  TSC °C 54 51 50 51 10 

Charge Air Reference Temperature  TSCRef °C 60 45 50 50 50 

Relative humidity of the intake air  Ra % 20 30 40 50 60 

Total barometric pressu re pb mbar 900 950 1000 1050 1050 

Inlet Air Temperature  Ta °C 20 24 25 26 26 

Air Temperatur at RH sensor  TRa °C 25 25 25 25 25 

Figure 4:  

 
       

Hydrogen H ALF % 13,00 13,00 13,00 13,00 13,00 

Carbon C BET % 86,40 86,40 86,40 86,40 86,40 

Sulfur S GAM % 0,30 0,30 0,30 0,30 0,30 

Nitrogen N DEL % 0,20 0,20 0,20 0,20 0,20 

Oxigen O EPS % 0,10 0,10 0,10 0,10 0,10 
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4 Calculation Results including Comments 

Figure 5: 
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5 Calculation Results including Intermediate Result s 

Figure 6:  
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6  Appendix: Acknowledgement, Membership & Disclaim er 

 

By endorsing this document, CIMAC acknowledges the work accomplished by the CIMAC 

Working Group "Exhaust Emissions Control" through its worldwide membership.  

 
  

The document does not replace the recommendations of engine builders, equipment 

manufacturers and oil suppliers, which may vary with designs and applications and take 

precedence over any CIMAC guidance. Users must evaluate whether the guidance in this 

document is appropriate for their purpose. CIMAC and the authors of this document make no 

warranty and shall have no legal responsibility for any consequence of the application of 

these guidelines. 

Availability of CIMAC Recommendations and Guides 

Copies of this and other CIMAC publications are available via the CIMAC webpage: 

 

http://www.cimac.com/services/Index1-publications.htm 

 

Download of all files (pdf) is free for members, non-members have to use the ‘guest’ status 

for log-in and can purchase full paper pdf-files at the fees mentioned at each abstract by 

filling-in the electronic order-sheet (upon receipt of payment the respective pdf-files will be 

sent by e-mail). 

 

CIMAC is owner of copyright. This publication may not be duplicated or reproduced without 

written consent of CIMAC, nor may it be communicated or made accessible to third parties. 

 

For further information on CIMAC please visit our homepage on the internet: 

 

http://www.cimac.com 
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