Journal of the Korean Society of Water and Wastewater NOLENAR] =0
Vol. 18, No. 3, pp. 366-376, 2004 182 33, pp. 366-376, 2004

23| L2l Mexle 5 27| BAle MH WY U B 2y

Design Methods and Capacity Analysis of Artificial Circulation
Systems in Korean Reservoirs
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Abstract

Use of artificial circulation system has become popular in Korean reservoirs to control algal blooms and
subsequent color, taste and odor problems in drinking water. it was found that the most of aeration system
in Korean reservoirs are under-designed compared to existing installations in US and Australia. This was
especially true for larger reservoirs greater than 5x 107 m® in volume since it is common to install the
system in the vicinity of intake areas only. Consequently, successful cases of artificial circulation systems
operations are limited to few small reservoirs less than 1 x 107 me. It is suggested that the design
methods need to be developed considering physical characteristics and water quality kinetics inside of
reservoirs. Also operation methods of artificial circulation systems need to be established considering the
water quality dynamics, stratification and morphological characteristics of reservoirs. Finally, it is suggested
to maintain comprehensive and long term monitoring programs to validate the application of artificial
circulation system in reservoirs.
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Table 1. Reports on aeration systems in reservorrs in Korea
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Fig. 1(a). Deep draw aeration system.

368

2] 497]) 2517], A& (A2]4]: 287), 7H84): 53
71) 8171 5 & 377717k AAH e Aoz FA
it Table 3= 352 FAH2002) 94 Bx
g 83} B e AR B2 58 93
2o AFE et UES el ot Sy
gte] AFAE 2700 wet 27 AS ez
e ol F§E 4 o).

A, 1,000+ 0|3t 2R E 2 435
I, AFS FELF AA, 2FAA 59 A7) 9
= Aoz eyt

€4, 1,0007HE o} 5,000%HE o]5le] FFEH
qME FALF AALL ZFAA, 2 - B9 &2
WA Foll 771 gle Aoz vehygt),

AR, 5,0009H8 o] g difEYdMe =F
o Adte JehR] okm AFe FAAS 3
Qg Bzt 28R Fo FI) et e
Mg,

Lorenzen and Fast(1977) & #83HA$, 714 183
AR o] @4 T3 2 AFA e B wa} o)
7t EAsht detd o g F71 /A4 HAAH 7} 30
SCFM (standard cubic feet per minute)/10% sf(square
feet) =+ 9.14(m?/min)/10°m?(6.1-12 3m’/min/
km?) o] Azl € A 22 £FaAE 23ete
Aoz & ¢ ddu st} =3 Cooke 5(1993)
7% 34 2719 4|7} 1.0m*/min/km’ (34 7]
F) ol Ee 6m’/min/km? (BA7|E) o) 3Y A%
EFAARJ EFEAL AU Aoz Hastn 9.

Table 49} Fig. 2= $-2lue}, v 5 qels S504

1A

A
o

de ko

=
S
2

Air Compressor

USTIZD

Rubber Hose

Diffuser

Fig. 1(b). Diffuser block aeration system.



AOIFEYYX| o

184 3. pp. 366-376. 2004

MEL - H3s - o - A7)

Installation of aeration system in Korean reservoirs
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Table 3. Summary of effectiveness of aeration system in reservoirs in Korea
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Table 4. Physical characteristics and capacity of aeration system
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Fig. 2. Destratification efficiency and capacity of aeration
system (ME & 2|, 2002).
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Table 5. Design method of deep draw aeration system in Daecheong Lake (BtZLKIHEA}L 1990)
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Table 6. Design method of aeration system in Yeoncho Lake (BHRXISEAL 1993)
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Table 7. Design method of dioffuser block aeration system(BtmL=XFRE A} 2000)
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Table 9. Operation methods of aeration systern of reservoirs in Ki
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