
Accepted Manuscript

Title: THE EFFECT OF ULTRA-LOW TEMPERATURE ON
THE FLAMMABILITY LIMITS OF A
METHANE/AIR/DILUENT MIXTURES

Authors: Gianmaria Pio, Ernesto Salzano

PII: S0304-3894(18)30813-6
DOI: https://doi.org/10.1016/j.jhazmat.2018.09.018
Reference: HAZMAT 19742

To appear in: Journal of Hazardous Materials

Received date: 29-3-2018
Revised date: 10-8-2018
Accepted date: 6-9-2018

Please cite this article as: Pio G, Salzano E, THE EFFECT OF ULTRA-
LOW TEMPERATURE ON THE FLAMMABILITY LIMITS OF A
METHANE/AIR/DILUENT MIXTURES, Journal of Hazardous Materials (2018),
https://doi.org/10.1016/j.jhazmat.2018.09.018

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.jhazmat.2018.09.018
https://doi.org/10.1016/j.jhazmat.2018.09.018
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Highlights  

 

 Evaluation of safety parameters at ultra-low temperature by detailed kinetic mechanism  

 Validation by means of comparison with experimental data and correlations from literature 

 Adoption of limiting burning velocity theory for the evaluation of flammability limits 

 Estimation of limiting oxygen concentration by the same kinetic mechanism 

 Assessment of the effect of the addition of inert gases to LNG at low temperature  

 

Abstract 

Natural gas represents an attractive fuel for industrialized and developing countries seeking an 

alternative to petroleum. Due to economic and safety considerations, liquefied natural gas (LNG) at 

cryogenic conditions is preferred for storage and transportation. The main drawback is the poor 

understanding of the physical and chemical phenomena that occur at the storage conditions of liquid 

methane, i.e. at ultra-low temperatures around 110 K and, if released, at temperatures below ambient. 

In this work, a procedure to evaluate the laminar burning velocity, the flammability limit (FL) and 

the limiting oxygen concentration (LOC) of methane-air-diluent mixtures based on detailed kinetic 

mechanism at ultra-low temperatures is proposed. The estimation of the FL was obtained with the 

limiting burning velocity theory. The effects of inert content (extinguishing) and agent (N2, H2O and 

CO2) on FL were evaluated and compared with data retrieved from the literature. The agreement 

between experimental observation and model results from 200 K – 300 K incentivizes the adoption 

of the new procedure for further studies of fuel reactivity and safety parameters. Moreover, the 

proposed procedure may be suitable for the estimation of the safety parameters of complex fuel 

mixtures whose composition is closer to the actual values of LNG.  
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