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Second-0rder Perturbation Solutions of Liquid
Pool Spreading with Instantaneous Spill

MYUNGBAE KIM: ", KYUHYUNG DO-, YONGSHIK HAN:, BYUNGIL CHOI-

*Plant Safety & Reliability Division, Korea Institute of Machinery & Materials, 104,
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ABSTRACT

In the present work the second-order perturbation solutions of the simple physical model for liquid
pool spreading is obtained for the case of instantaneous spill. To generalize the solution governing equations
are non-dimensionalized, and two dimensionless parameters, dimensionless evaporation rate and aspect ratio
of the initial pool, are identified to control the governing equations. The dimensional governing equations
have three parameters. The second-order solution improves fairly the first-order solution for the pool volume.

KEY WORDS : Perturbation(4-§), Liquid pool(?}#| ), Instantaneous spill(5=%+ “7%), Spreading(-~}F),

Second-order(22})
Nomenclature v : dimensionless volume
a : 2gA, m/s’

E : evaporation rate, m/s £ spill source rate, m’/s
g . gravity, m/s® 6 . aspect ratio of the initial pool
H : pool height, m € : dimensionless evaporation rate
h  : dimensionless height p : liquid density, kg/m3
R : pool radius, m ps & spill surface liquid density, kg/m3
r  : dimensionless radius
T :time, s Subscripts
t : dimensionless time
V- : pool volume, m’

i . initial value
0 : zeroth-order term

TCorresponding author : mbkim@kimm.re.kr 1 : Ist-order term

[ A4 2010810 4L : 20101018 AAZTAY : 2010.12.17 ] 2 : 2nd-order term
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