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ABSTRACT

To evaluate the ECC water film spreading width on the grooved wall, numerical models of smooth
downcomer and vertically grooved-downcomer walls have been considered. The scaled-down models
of 1/1 and 1/5 have been tested to evaluate the groove effects on the film spreading width and break-
up. The result showed that the ECC water film spreading width on a smooth wall was wider than that
of the grooved wall. Consequently, we obtained the conclusion that the ECC bypass fraction would be
increased at near the broken cold leg in the case of the grooved wall.
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Geometry shape Symbol 1/1 model (full-scale) 1/5 model
Downcomer O/D [m] Do 4.63 0.9391
Downcomer /D [m] D, 4.116 0.8349
DVI nozzle /D [m] d 0.2159 0.0438
Downcomer gap [m] g 0.254 0.0515
Scaleratio - 11 1/4.93

Injection condition of ECC
Injection velocity [m/9] Ve 16 0.72
Scaleratio - U1 1//4.93
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(a) flat wall (b) curved wall
2. 11 (1:1 model).
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(b) smooth wall with grooves
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(d) curved wall with grooves
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"first-order upwind"

"No-slip"
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PISO (Pressure-Implicit with Splitting of Operators)

4. Film Shape
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ECCspreading filmwidth W
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(a) smooth wall (a) smooth wall



(b) flat wall with grooves (b) flat wall with grooves
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(c) curved wall without grooves (c) curved wall without grooves
(d) curved wall with grooves (d) curved wall with grooves
5. ECC Film Shape (1/1 model). 6. ECC Film Shape (1/5 model).
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(a) flat wall (b) curved wall
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(c) /1 model (d) 1/5 model
7. ECC Water Film Spreading Width
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