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Applicability of Small Hydro-Power System at Inland
Aquaculture in Nam Jeju

Do-Jin Kim* * Tae-Han Kim* - Chong-~keun Jwa*x

ABSTRACT

The applicability of a small hvdro-power svstem for water pollution treatment facilities is investigated at
the fish farm in Nam Jeju. For this study, the present situations of the fish farm are examined, and the
running problem of screen is found out. As a means of solving this, the small hvdro-power system which
runs with seawater of head tank is considered. In order to apply this system, the field examination is
carried out by sampling methods. The flux and the gross head are measured from selected site at the fish
farm, and available generating electric power is estimated by these data. From this result, it is turned out
that there is a set up possibility of this svstem at the fish farm.

Key Words : small hydro-power system, fish farm, flux and head.
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Table 1. Present status of water pollution treatment facilities in Nam Jeju

fish f classification exception )
number of | o arm 0 unequipped
for needed 20% o . . |fish farm
fish farm "¢ Gitie ;L:El settlement Sraﬁietflsecg Smi? sub total mfzgﬁgf;“ for fish farm
abalone
153 140 140 8 2 107 13 1 12 -
Table 2. Efficiency of water pollution treatment facilities (%)
lassification | settlement tank 5% | settlement tank 5% | settlement tank 5% 3 step mesh
pollutant + drum filter + inclined screen + 3 step mesh
COD 6.3 58 109 53
SS 185 56 15 1.4
T-N 44 6.6 77 36
T-P 104 6.5 121 39
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a) Schematic diagram of seawater hydro-power
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b) Schematic diagram of input and output

Fig. 1. Qutline of seawater hydro-power system
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Table 3. Fish farms for sampling methods
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fish farm
classified By number of number of sample remark
fish farm fish farm
town and Myon
Sung-san 63 5 fish farm A, B, C, D, E
Pyo-sun 36 5 fish farm F,. G, H, I, ]
Nam-won 31 5 fishfaim K, L, M, N, O
Dae-jung 22 5 fishfaim P, Q, R, S, T
Total 152 20
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Table 4 Investigated results at fish farm in Sung-san

o1 gax Axksict
ol Eolx wiol o2 H4ee 166kWIolA

fish | area of water bipe ross head| loss head |effective head speed of flux theoretical
farm | tank (] | dmeter o [m] (ml ] G| Cws] | Seawaler power
A 5,503.98 400 40 0.014 3.986 1.14 0.314 5.365
B 1,139.42 300 55 0.065 5.435 1.91 0.133 7.261
C 5067.47 300 48 0.022 4.778 1.06 0.073 3.503
D 4,193.35 300 1.95 0.007 1.943 1.26 0.087 1.698
E 1,944.00 15007300 | 495/4.9% [0.062/0.316] 4.888/4.634 | 1.70/1.14 {0.283/0.085| 13.895/3.956
Table 5 Investigated results at fish farm in Pyvo-sun
fish jarea of water _pipe ross head | loss head leffective head speed of flux theoretical
frm | tank () | ameter |E fml fml | TN g | sewater power
F 14,346.50 450 49 0.029 4.871 1.30 0.183 8.954
G 3919.42 300 44 0672 3.728 206 0.139 5.206
H 4,766.13 400 43 0.009 4.791 0.86 0.101 4.860
1 4,086.90 400 5.05 0.038 2.012 1.60 0.138 9.464
] 494566 300 59 0.047 5.833 1.25 0.087 5.115
Table 6 Investigated results at fish farm in Nam-won
fish |area of water _pipe 0ss head | gross head | fective head speed of flux theoretical
farm | tank [m] | Sameter) 0 S SO [m Tl | Imys) | Seawaier power
K 3,060.26 400 6.1 0.085 6.015 2.24 0.155 9.365
L 3,292.00 300 5.4 0.157 5.243 1.99 0.141 7425
M 12,150.68 300 34 0.009 3.391 0.75 0.049 1.669
N 6,759.75 300 34 0.188 3.212 3.29 0.383 12.518
0] 4,281.36 300 40 0.044 3.956 147 0.102 4.063
Table 7 Investigated results at fish farm in Dae-jung
fish |area of water _bipe 0ss head | gross head efective head speed of theoretical
form | tank (]| dameter | SO SO ml | mys] | Seavaer power
P 5,19%.60 300 419 0.029 4871 1.00 0.069 3.376
Q 493353 400 5.1 0.106 4994 2.49 0.291 14.597
R 3,239.39 400 4.1 0.021 4.079 1.29 0.151 6.187
S 2.650.00 400 39 0.016 3.8%4 1.17 0.138 5.384
T 4470.10 | 400/300 40 0.017/0.009] 3983/3.991 | 1.16/0.72 | 0.135/0.080 | 5.401/2.004
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Table 8 Available electric power at investigated

site
fish maximum minimum average
Wi
m | Twl | tw | o
A 4.104 3.229 3.666
B 5.54 4,465 5009
C 2,679 2,154 2416
D 1.298 1.044 1.171
E 10629/3.026 | 8.345/2.433 | 9.588/2.729
F 6.849 5506 6.177
G 3981 3.201 3591
H 3717 2989 3353
I 7.239 5820 6.529
J 3912 3.145 3528
K 7.164 5.759 6.461
L 5680 4.566 5123
M 1.276 1.026 1.151
N 9.576 7.698 8.632
0 3.100 2492 2.79%6
P 2582 2.076 2329
Q 11.166 8977 10.071
R 4733 3.805 4.269
S 4118 3311 3714
T 413171533 | 3321/1.232 | 3726/1.382
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