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Abstract-

Buildings with large internal spaces, such as vertical shafts or atria, are
widespread nowadays. In the case of fire, internal air currents may generate
devastating fire whirls that can cause severe damage due to intensive heat release
rate (HRR) and temperatures. Thiswork presentsthe generation and evolution of
fire whirls in a full-scale atrium experiment and their comparison with a
numerical approach. A set of numerical models using FDS 6.7.5 are tested to
assess the influence of the HRR curve and the impact of intrusive methods of
temper atur e measurements on the prediction of whirls. The results show that the
Burgers vortex model is well reproduced, although the continuous flame and
plume regions can only be distinguished with fine grids. However, the periodic
evolution of the whirls is better predicted with a time-averaged HRR curve,
showing itsinfluence on the flame height. The use of the experimental HRR curve
presents mor e accur ate results only in the temperatures far from the flame, with
errorslower than 8.5% even for coarse grids. In addition, a small obstacle above
the flame is observed to affect the formation of the whirls, which consequently
impactsthe grid sensitivity and computational cost.

Index Terms- Firewhirl; Heat release rate; Atrium; Full-scale experiments; FDS;
I ntrusive measur ements

Due to copyright restriction we cannot distribute this content on the web. However,
clicking on the next link, authors will be able to distribute to you the full version of the

paper:
Request full paper to the authors

If you institution has a electronic subscription to Case Studiesin Thermal Engineering,
you can download the paper from the journal website:
Access to the Journal website

Citation:

Cantizano, A.; Ayala, P.; Arenas, EM.; Pérez, J.R.; Gutiérrez, C. "Numerical and
experimental investigation on the effect of heat release rate in the evolution of fire
whirls', Case Sudiesin Thermal Engineering, vol.41, pp.102513-1-102513-12, .


https://intranet.iit.comillas.edu/publicacion/mostrar_publicacion_revista.php.en?id=2036
http://dx.doi.org/10.1016/j.csite.2022.102513

