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Abstract: To provide a more reliable theoretical basis foesgancy-management decisions following accidergainal gas leaks, a
numerical simulation and an experiment were coretuit this study to investigate the effects of ctaxgonstruction environments
on natural gas leakage and diffusion laws. Thegtesf a building was divided into an enclosed layaupatch layout, and a street
canyon layout, from the perspective of their imparttenvironmental winds. Natural gas leakage affdsitbn in three layouts were
simulated using a three-dimensional computatiohatl fdynamics (CFD) model, in which both the disttion of natural gas
concentration and dangerous areas were determfimedgh comparative analysis. The results of a ssia#ld experiment showed
that the blocking function of an enclosed layoutdavironmental wind was the highest, its vortefeafwas the strongest, and its
range of high gas concentration was the widest gntbe layouts. A cavity among the buildings was #ite of major gas
accumulation, making it the most crucial area foe& emergency management of accidental naturalegés.l The proposed CFD
model was demonstrated be able to be used to derana predict the diffusion of natural gas in sasfeaccidental leakage. And the
results of this study can guide building layoutnplimg and gas pipeline construction to preventdstds.
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1. Introduction

The urban naturgas industry in China has grown significantly inast years. This has led to an increase in
accidental fires, explosions, poisonings, and simishaps caused by natugak pipeline leakages resulting in
loss of life and property as well as environmepizlution. As the area of gas diffusion and theresponding
accidental consequences cannot be accurately &rémbowing a leak, the absence of such knowledffects
emergency decision making and can increase thegkaimasuch situations. Therefore, the laws of gakdge
and diffusion are a popular area of research intgassportation safety. The relevant research nistimoainly
involve field tests, wind tunnel experiments, amdnputational fluid dynamics (CFD) simulations. AELL can
be used to accurately simulate the flow field, ieap, and has easy settings, it has emerged aspamtant
method to research the gas diffusion law. To pregemneous simulation results due to the inappatgpichoice
of calculation model or parameter settings, sonm@oitant parameters often need to be verified thicugeries
of experiments to ensure that the results of thB Gimulation can be used to forecast the diffuside of gas
clouds. Prankul et al. (2010), Christof and Boda0{@), and Cuiwei et al. (2015)udied gas leakage and diffusion
through CFD and verified the accuracy and feagjbdf the simulation results through experimentsoider to
verify the rationality of the CFD simulation, PeNget al. (2016) combined CFD and wind-tunnel meaments
to investigate buoyancy turbulent flows and poltiadispersion in different scale urban areas. {ganes et al.
(2009)simulated and analyzed the mixing and distribufiwacesses of hydrogen after short- and long-term
releases by using CFD, and designed a corresporgpeyiment platform to compare the differencesvben the
simulation and experimental results. Ebrahimi-Matgra et al. (2016) developed a few equations tonasti
leakage from above-ground and buried urban nagaspipelines according to simulation results.

The influence of different factors on the gas diffun law has been explored by several researchers.
Wilkening and Baraldi (2007) studied the dispersabinydrogen and methane with different propertigsising
CFD, and introduced the wind effect on the gasudiffin process. Zhang et al. (2006) analyzed theeinte of
wind speed and direction on the gas diffusion I@wan-Xi and Dong (2016) pointed out that the ranfgas
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