=+ =
HSE

Health & Safety
Executive

Computer model for the design and validation of directed
water deluge systems for the protection of plant
containing pressurised flammable

materials against fire

Prepared by London South Bank University
for the Health and Safety Executive 2005

RESEARCH REPORT 340




=4 =
HSE

Health & Safety
Executive

Computer model for the design and validation of directed
water deluge systems for the protection of plant
containing pressurised flammable

materials against fire

Gareth F. Davies B.Sc, M.Sc, Ph.D

Prof. Philip F. Nolan B.Sc, Ph.D, C.Eng, C.Sci,
FIChemE, FEI, MInstMC

Explosion and Fire Research Unit

Chemical Engineering Research Centre
London South Bank University

Borough Road

London

SE1 0AA

A project has been undertaken in response to a research brief to develop a computer model to predict
the water distribution on the surface of vessels containing pressurised flammable materials protected
by directed water deluge systems. The model is intended to be an integral component of new improved
guidelines, currently under development, for the design of such water deluge systems. The aims of the
project were to build on an existing basic model, extending its range of applicability to a wide range of
tank sizes and water deluge designs. The model would be built into a user-friendly computer code
enabling it to be widely applied in industry by non-specialist users. This report discusses the
standardisation of techniques for practical measurement of the water distribution on the tank surface,
and describes development of the model to deal with large diameter horizontal, cylindrical tanks, and
water deluge system designs comprising up to 5 rows of nozzles. The development of a user-friendly
front-end interface for the model, which has been incorporated into a stand-alone Windows software
program is also described in this report. Predictions of water distributions across the surface of storage
vessels obtained using the model, have been validated against measured (experimental) data and a
close level of agreement to within 7% has been demonstrated.

This report and the work it describes were funded by the Health and Safety Executive (HSE). Its
contents, including any opinions and/or conclusions expressed, are those of the authors alone and do
not necessarily reflect HSE policy.
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