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Extended Abstract

Sensitivity analysis (SA) is a study of how to determine relevance for uncertainties to various inputs, and it should be
taken into account before selecting relevant variables to be investigated on how they correlate with one another [1]. Because
of this, SA is usually used in a field of economics as a statistics method of evaluating the relative risk between investment
targets [2]. Furthermore, as this is suitable to investigate the impact of many variables in engineering, in this study, design
of experiment (DOE) technique, which is one of the SA methods [3], was applied to evaluate the effects of variables on a
fire extinguishing nozzle using an inert gas. The objective function is selected to be the sound pressure level (SPL), and
computational fluid dynamics (CFD) was used to obtain the reference data for the design of experiment. Furthermore, large
eddy simulation (LES) method, which is well-known as an acceptable way to predict noise, was used for accurate numerical
analysis [4]. The boundary conditions describe a situation where an inert gas(nitrogen) with 1.5MPa inlet pressure through
the nozzle was discharged into an atmosphere(latm). All walls are adiabatic and no-slip conditions. The ultimate goal of this
study is to reduce the sound pressure occurring from the fire extinguishing nozzle to avoid damage to data storage facility
by minimizing the SPL [5]. Therefore, the sensitivity of the variables was evaluated from the numerically calculated velocity
and pressure distributions and the results were graphically depicted. Results show that the change in the nozzle inner diameter
was found to be the most sensitive factor compared to the others because it affects the mass flow rate. Although the change
in the length of the outer guide was confirmed to be the second most sensitive, it has little effect on the mass flow rate.
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