
 
 - 1 - 

ISO 6976:1995-12 (E) 
 
 
Natural gas - Calculation of calorific values, density, relative density and Wobbe 
index from composition 
 
 
Contents            Page 
 
1 Scope  ........................................................................................................................................................... 1                                                                                                                       
2 Definitions  ..................................................................................................................................................... 2                                                                                                                     
3 Principle  ........................................................................................................................................................ 3                                                                                                                       
4 Behaviour of ideal and real gases ............................................................................................................... 3                                                 
4.1 Enthalpy of combustion............................................................................................................................. 3                                             
4.2 Calculation of compression factor  .......................................................................................................... 3                                                  
5 Calculation of calorific value on a molar basis .........................................................................................  4                                                                                 
5.1 Ideal gas  ....................................................................................................................................................  4                                   
5.2 Real gas ......................................................................................................................................................  4                                    
6 Calculation of calorific value on a mass basis  .......................................................................................... 4                                                       
6.1 Ideal gas  ....................................................................................................................................................  4                                   
6.2 Real gas  .....................................................................................................................................................  5                                    
7 Calculation of calorific value on a volumetric basis .................................................................................. 5                                                         
7.1 Ideal gas  ....................................................................................................................................................  5                                    
7.2 Real gas  .....................................................................................................................................................  5                                    
8 Calculation of relative density, density and Wobbe index .......................................................................  6                                                                        
8.1 Ideal gas  ..................................................................................................................................................... 6                                    
8.2 Real gas  .....................................................................................................................................................  6                                   
9 Accuracy  ......................................................................................................................................................  6                                   
9.1 Precision ....................................................................................................................................................  6                                   
9.2 Trueness  ..................................................................................................................................................... 8                                    
9.3 Expression of results  ................................................................................................................................ 9                                          
10 Tables of recommended data ..................................................................................................................  10  
                                                                                                   
Annexes  
                                                                                                                            
A Symbols and units .....................................................................................................................................  15                                                                                                              
B Values of auxiliary constants, etc  ............................................................................................................ 17                                                   
B.1 Molar gas constant  ................................................................................................................................. 17                                            
B.2 Critical constants and acentric factors  ................................................................................................ 17                                                    
B.3 Properties of dry air ................................................................................................................................  17                                          
B.4 Enthalpy of vaporization of water .........................................................................................................  17                                                   
C Conversion of volume fractions to mole fractions  ................................................................................  20                                                              
D Examples of calculations  .......................................................................................................................... 21                                               
D.1 Calorific value on a molar basis (clause 5)  .......................................................................................... 21                                                                                  
D.2 Calorific value on a mass basis (clause 6)  ........................................................................................... 21                                                                                   
D.3 Calorific value on a volumetric basis (clause 7) ..................................................................................  21                                                                             
D.4 Relative density, density and Wobbe index (clause 8) .......................................................................  22                                                                         
D.5 Precision (clause 9)  ................................................................................................................................ 23                                                                                                         
E Behaviour of ideal and real gases  ............................................................................................................ 25                                                                                              
E.1 Variation of ideal-gas enthalpy of combustion with temperature  ...................................................... 25                                                                                                                      
E.2 Corrections for non-ideality: volumetric effects  .................................................................................. 26                                                                             
E.3 Corrections for non-ideality: enthalpic effects  .................................................................................... 28                                                                              
F Effects of water vapour on calorific value  ............................................................................................... 30                                                                                     
F.1 General  ..................................................................................................................................................... 30                                                                                                                      
F.2 Excluded volume effect  .......................................................................................................................... 30                                                                                                       
F.3 Latent heat (enthalpic) effect  ................................................................................................................. 31                                                                                               
F.4 Compression factor effect  ...................................................................................................................... 31                                                                                                    
G Summary, discussion and selection of the calorific value of methane ................................................ 33                                                                                                                      
H Derivation of equations relating to precision  ......................................................................................... 36                                                                                  
H.1 Methane by difference  ............................................................................................................................ 36                                                                                                        
H.2 Methane by analysis  ............................................................................................................................... 36                                                                                                          



 
 - 2 - 

J Approximate conversion factors between reference states  ................................................................. 38                                                                        
K Computer implementation of recommended methods  ......................................................................... 40                                                                                 
L Calorific values on a molar basis for 60 CF reference temperature  ..................................................... 43                                                                                                                      
M Bibliography  .............................................................................................................................................. 45                                                                                                                   


		2026-05-01T02:31:46+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




