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Applicability of Multiple Indices and Dutton Diagrammatic Methods for
Gas Interchangeability Prediction Used in China

School of Environmental Science and Engineering, Tianjin University Zhang Yangjun
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Abstract: In last century, USA and Europe had spent a lot of time, manpower and resources to carry
out research on gas interchangeability, and concluded various prediction methods based on
experiential judgment, theoretical analyses, experimental test as well as combined different
research approaches. But by the practical application of different prediction methods, it does not
exist one common method which can be totally used around world. The research gas sources
of AGA and Weaver indices not only included natural gases, but also were about different gas

families, moreover the properties of gas samples were really different from nowadays’ natural
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gases in China, otherwise the structure and design parameters of experiment sample appliances
were varied hugely with Chinese gas appliances. Dutton diagrammatic method classified
the natural gas components into four equivalent components, and built up the interchange
prediction diagram by defining Wobbe Index as vertical axis and PN as horizontal axis. But
the change methods of equivalent component during different limit combustion conditions
were different and it was hard to determine the same combustion performance before and
after equivalent component change of gases. Such as for Chinese gas appliances, the lift flame
characteristic and CO emission performance are uncertain all the same when they are operated
under the original gases and equivalent components gases, respectively. Because the research
gas sources, the structure of end-use appliance and the conditional limits of application of each
gas interchangeability prediction method are different from Chinese gas industry situation, if it
is used directly to predict Chinese gas interchangeability, it seems like not very scientific and
may be still cause gas interchangeability problems.
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