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Numerical simulation and experimental investigation for oil spill transport characteristics of
trapezoidal open channel in water transfer
LIU Xiao qing, LIAN Jt jian, MA Chao
(State K ey Laboratory of Hydraulic Engineering Simul ation and Saf ety, Tianjin University, Tianjin 300072, China)
Abstract: For the need of rapid response to sudden oil pollution accidents in the long distance w ater transfer project, tw o dimerr
sional hydrodynamic and oil spill numerical simulation and experimental model were employed to investigate the transport char
acteristics for oil spill in the trapezoidal open channel. T he results indicated that due to the large variation of velocity distribution

at the horizontal cross section of the trapezoidal open channel, the longitudinal length of oil slick depends on the middle velocity
of open channel after sudden oil pollution accidents, and its variation rate is O 5 times of the middle velocity and less affected by
the oit spilled location, wind, and slope coefficient. The results can predict the oil spill scope quickly and provide technical sup
port for the emergency disposal and regulation.
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Tab.1 Channel parameters
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Tab.2 Simulation conditions
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Fig. 1 Velocity distribution of the cross section
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Fig.2 Spread state of oil slick
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Fig.3 Transport distances of front and tailing sections under different conditions
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Fig.4 Relationship between variation rate of longitudinal length of
oil slick and channel velocity
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Fig.5 Test flume
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Fig. 6 Variation of length of oil slick with time
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Fig.7 Transport distances of front and tailing sections

under condition SA5
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Fig.8 Comparison of the state of oil slick at 20 min under

different conditions (a) SA2;(b) SA6
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Fig.9 Spread state for different spill location under different

conditions (a) SA2; (b) SA7
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Fig. 10 Transport distances of front and tailing sections

under condition SA8
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