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Model of Cold AFFF Spreading on
the Circular Oil Surface Under
Gentle Application

ZHANG Guanghui, PU Jinyun, Chen Xiaohong

Ship and Power College, Naval University of Engineering,
Wuhan 430033, China

Abstract The development of the Aqueous Film Forming Foam
(AFFF) heralds a revolution in the study on fire fighting foams.
Fluorosurfactants are added in the AFFF to facilitate the spread of a
thin film of water on oil fire. In fighting against fire, time is a very
important parameter, which decides whether the damage can be
effectively controlled. The spreading process is closely related with
the fire fighting time. If foams spread quickly, the cover area will be
large and the burning resistant ability can be improved. Since there
is a foam drainage, in the model it is assumed that the AFFF foam
spreading process is in a quasi steady state and the drainage will

not affect the flow within a short time. The main driving force is the
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hydrostatic pressure and the viscosity shear between the AFFF foam
and the oil interface. The foam spreading distance and the foam
height are obtained based on the continuity equation and the
momentum equation. The calculation results based on the model
show that with a larger AFFF flux and a longer time, we will obtain
longer spreading distance. With given AFFF and oil, the viscosity
shear between AFFF foam and oil interface is the main parameter.
In the test, it is found that resistance of the channel can also affect
the spreading distance, by which the distance can be reduced. The
AFFF drainage will also reduce the spreading distance. In order to
improve the model, the resistance of the channel and the AFFF
drainage are to be considered. A good model for a cold AFFF foam
spreading on the circular oil surface under a gentle application is
necessary for the AFFF foam to be used on large area oil fire, to
predict the fire fighting time.
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Fig. 4 Foam spreading distance with time
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