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A Study on Optimum Section of
Artificial Upwelling Structures

Yong-Ho Jeon

Department of Ocean Engineering, Graduate School.

Dukvong Nattona! nivorsity

Abstract

A series of study was carried out 1o get the basic guideline considering hydraulic characteristic of the
upwelling of optimal section design of rubble mound artificial upwelling structures, and the correct section
guideline of the structures was suggested use the experimental resufts for falling and section tormation
mechanism of the biocks. In the study, the upwelling efficient rate was adopted as the velocity gradient
of vertical to horizontal 1o evaluate the upwelling function of the structures. And the variation rate was
checked with the series of hydraulic and numerical experiments considering change of structural
characteristic and current field. The section formation mechanism to made the guideline has investigation
used the falling velocity, distance and deposition under the current and block conditions. The mechanism
resuits obtained as follows:

1) The falling velocity of block decrease with increase of the current velocity, and the biock size
affects more significantty.

2) The mean horizontal falling distance deposit made in the flow field was affected mainly the current
velocity more than size of blocks.

3) The permeability of rubble mound artficial upweling structures affects also significantly, and under
the condition of the void ratio lower than 0.43 the upwelling efficient rate was almost same as like
as impermeable one.

4) The upwelling rate was affected strangly by the height of structures(hsih) and stratification
parameters(S). The stable upwelling current occurred when the height of structures was nearly
0.3 and stratification parameters{S) were around 3.0.
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Table 3-1. Experimental conditions

Size of | h(ig,hl of | ) ‘

|
i ‘ D | yth | Current  Stratification | Number of
Titles  * blocks | Structures\ speed | parame tors
| (cm) emfsee) . (og h/v®) | blocks
‘} em) | (cm) 1
' raier | 08 j | 0 0 500
“athn | s | |
£ 20 2.8 500
modes | 2 30 bt o i - e : _
5 8.0 | 3.67 H00
test 3 | o . _
| } 5 9.0 | 1.76 ‘ H00
i DU ? o - . S ——
|
‘ QO Q ZOO()
D08 | o
Deposit : ‘ 2.4 2.98 500
: o2 80 S _ .
test : 4 | Hoo 3.67 1006
ii R 1 9.5 1 476 1000
o o i | 10 2. ' 2.08 E
Upwelling | c i _ - R |
0.8 80 | 20 0.0 3.67 |
lest _ _ . i
25 9.5 1.6 |
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Table 3-2. The mean horizontal distance and mean falling speed

i
i

| Mean falling

Size of blocks Stratiflication | Mean horizontal

(em) parameters distance | velocity “
¢ ! (log h/V™) (cm) i (cm/sec)
0.8 0 ‘ -0.02 13.662
‘ 0.9 167 0.10 11.168
0.8 2.98 (.29 15.000
2 867 | 0.09 18.985
E I
2 2.98 | 0.22 20.991
3 0 o001 L 26,185
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Fig. 3-06. Photo of falling motion of BocksOnterval:0.033sec).
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Iz, 3-6. Continued.
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[F1g, 3-6. Continucd.
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g, 3-15. Experimental condition of void ratio (a) O, (h) 0.43, (¢) 0.08.
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