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Experimentally Evaluation of a Liquid Pool Spreading Model with
Continuous Release
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Abstract >> In this study, an experimental investigation is performed for evaluation of a liquid pool spreading
model with continuous release. The model considered in this study was developed based on a concept which means
that the liquid pool spreading is governed by a balance between an inertia force from gravity and a frictional
force from friction with the ground under the whole base of the liquid pool. For evaluation of the model,
experimental study is performed. Experimental apparatus is setup for measuring release rate, spreading velocity,
and evaporation rate from a liquid pool. The experimental results are compared with results from the model. By
applying release and evaporation rates obtained from experiments to solving the model, liquid pool radius variation
according to time can be obtained. For evaluation of an effect of friction force in the spreading model, results
obtained from the models with and without the friction force are compared with those obtained from the experiments.
As a result, it is shown that there exists a large deviation between the results obtained from the model without
the friction force and the experimental results. On the other hand, the tendency of liquid pool radius variation according
to time is similar between the results obtained from the model without the friction force and the experimental results.

Key words : Pool spreading(Z &4}, Continuous release( 1<), Frictional force(n}2H2])

Nomenclature - pool height, m
Q : flow rate. m’/s
D : nozzle diameter in a funnel, m r : pool radius, m
F : frictional force, m/s” s 1 pool height ratio
g : gravity acceleration, m/s’ t : time, sec
H : liquid height in a funnel, m u : spreading velocity, m/s

V' : pool volume, m’
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v : release velocity, m/s
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Greek symbols

& : shape factor

v, : liquid viscosity

Subscripts
e : evaporation
r : release
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Table 2 Evaporation rate

Experiments Release rate Evaporation rate
Case 1 40.5 g/s 39.8 g/s
Case 2 75.2 g/s 66.5 g/s
Case 3 118.1 g/s 105.2 g/s
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Fig. 6 Comparison between experimental results and the
models

Table 3 Spreading speed obtained from models

Cases without the friction with the friction
Case 1 0.0230 m/s 0.0012 m/s
Case 2 0.0363 m/s 0.0043 m/s
Case 3 0.0407 m/s 0.0049 m/s
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