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Reciprocating internal combustion engines — Exhaust emission measurement
— Part 4: Steady-state and transient test cycles for different engine
applications
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A.5 Test cycle type G “Utility, lawn & garden” 
A.6 Test cycle type H “Snowmobile” 
A.7 Test cycle type I “Transport refrigeration unit” 
A.8 Combined table of the weighting factors (for information only) 

Annex B (normative) Steady-state ramped-modal test cycles (RMCs) 

B.1 Test cycles type C “Non-road machinery and industrial equipment” 

- 5 -



B.2 Test cycles type D “Constant speed” 
B.3 Test cycles type E “Marine applications” 
B.4 Test cycle type F “Rail traction” 
B.5 Test cycles type G “Utility, lawn & garden” 
B.6 Test cycle type H “Snowmobile” 
B.7 Test cycle type I “Transport refrigeration unit” 

Annex C (normative) Transient test cycles 

C.1 General 
C.2 NRTC engine dynamometer schedule 
C.3 LSI-NRTC engine dynamometer schedule 

Annex D (informative) Calculation of the exhaust gas mass flow and/or of the combustion air mass flow 

D.1 General 
D.2 Stoichiometric calculations for the burning of fuel; fuel specific factors 
D.2.1 Basic data for stoichiometric calculations 
D.2.2 General formulae 
D.2.2.1 Formulae related to the components 
D.2.2.2 Formulae related to the fuel 
D.2.2.3 Formulae related to the saturation vapour pressure 
D.2.2.4 Formulae related to the soot concentration 
D.2.3 Reaction formulae and formulae for the stoichiometric burning of fuel 
D.2.3.1 General 
D.2.3.2 Combustion of hydrogen 
D.2.3.3 Combustion of carbon 
D.2.3.4 Combustion of sulfur 
D.2.3.5 Reaction of nitrogen 
D.2.3.6 Consideration of the fuel oxygen 
D.2.3.7 Total additional volume ffw [m3/kg fuel] 
D.2.3.8 Calculation of the factor ffd from ffw  
D.2.3.9 Stoichiometric air demand A/Fst  
D.2.4 Calculation of the dry to wet correction factor kw  
D.2.4.1 Stoichiometric combustion 
D.2.4.2 Incomplete combustion 
D.2.5 Calculation of the dry and wet exhaust densities using ffw and fed  
D.3 Calculation of the exhaust mass flow from the exhaust composition (carbon and oxygen

balance, for fuels with C, H, S, N and O) 
D.3.1 General 
D.3.2 Calculation of the exhaust mass flow on the basis of the carbon balance 
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