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ABSTRACT

This study was conducted to elucidate mixing characteristics of the media to
dertermine hydraulic model parameters of the three phase fluidized bed for the water
quality management of aquaculture. The volume and H/D ratio of the reactor were 1.76
Liter and 109, respectively. The experimental results showed that variance (¢2) and
dispersion namber (D/uL) were above 047 and 0.35~c0, respectively. Therefore, the
condition of the reactor was almost ideal complete mixing. The dependence of the overall
oxygen~transfer coefficient (Kia) on each experimental variables through a multple linear
regression was given by the following equation ;

Kia = 449 (DyDo) %! A% ¢ 006 4 0002
A
FNF =8&rMYE AT AYFPeze AP ENijhof and Bovendeur 1990; Carmignani

and Bennelt 1977), 39423 H(Antonie et al. 1974; ¢ 1993), 243 #(Rogers and Klemetson
1985) 9 F73W(Lewis et al. 1978)c] ®o] o]&H 3 git}h HolE HajTYe TEZUWE s
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Fig. 1. Schematic diagram of the experimental appartus.
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gto] A 2teta 832 176 Lojch. Wil Zhzk WAl 26 cm, 36 cm$) draft tube§ Wi #e]
Tl F71E FYAh AETH /5% ¥H87]9 Height/ Diametere ¥(1992)% (19875l
o3 dAd g3 v]5:3 1090]8 wHeF A A A draft tube AANE 2461, 1.78:1F 3 gz
s} stg=el WA 1555 12162 AASAC 71FFYL ISM 021-0030 (Cole-Parmer
Instrument Company)® ZX2& A& o HbgZo] W= F48 Aoz o/Folzl &4

2 Agatarh

2. 287| gy d#(Dye Test)

A7 64 cm9 FF5F WHEE WMo H7Ao] 26 cm, 3.6 cm? draft tubeE Z+d AR5t 1, A7)
HE& B34 047-152 £/ 4/min® F71& FUSFAT EE D764 cm)ol WF draft tube ¥)
< 2461, 17812 43S Bk A% +RES SR 20% NaCl 10 g FA19] 33k
28 A FEYFE FEFAAAM Y ANHEEE  Cole-Parmer Instrument Company9]
G-01486-00%! Conductivity meterel $®E= & #dZ=E 7|E34ch £ AEE Yeye
o 2= B g2 variance)¥ FAMR(D/UL, dispersion number)7b Q1TtHLevenspiel 1967). 24k

3 BAFE T AAAE FAY FTAFALOE Folelok ok BTATARDAG B3
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BaEst & A% 9uE £7)949 2o 2(3)7 o] FHHC
2=2D/mL - 2 (DALY (1 - e ) (3)
714 D = BAASE
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A @2)e A B2 69)E F8E Trial and error method® E4~(D/uL)E Fakgth.
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Table 1. Results of dye test

Tube

() 26 36

Air 0462 0652 1586 06604 0867 1502
(UL/min) : : : : ’

fﬁnT) 2% | 4@ | 916 | 253 | 450 | 971 | 240 | 431 | 9® | 22 | 48 |1015| 2% | 4% | 9% | 2% | 391 | 887

t 176 | 1744 | 327 | 1604 | 2069 | 366 | 1520 | 1688 | 4477 | 1076 | 1735 | 2773 | 1234 | 168 | 203 | 1067 | 1361 | 228

¢ 0470 | 0643 | 0657 | 0601 | 0618 | 1.077 | 0607 | 0811 | 1574 | 0800 | 0817 | 1400 { 0631 | 0964 | 1530 | 0641 | 0897 | 2220
D/pL | 0361 [ 0667 | 0706 | 0566 | 0606 | o« |0580 {1511 | o | 1408 | 1564 | o 0656|908 | « | 0662 |29} o
k 0313 } 0256 | 0120 | 0426 | 0248 | 0122 | 0875 | 0247 | 0072 | 0486 | 0253 | 0.102 ) 0464 | 0237 | 0106 | 0480 | 0264 | 0114
Ik

196 | 391 [ 830 {23 | 403 | 818 | 114 | 406 | 1389 | 206 | 3% |98 | 216 | 42 | 953 | 208 | 3™ | 874
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Fig. 2. Particle velocity versus air flow rate.
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Fig. 3. Variation of Ki, on Air flow rate with 2.6 cm in draft tube diameter.
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Fig. 4. Variation of Kia on Air flow rate with 3.6 cm in draft tube diameter.
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Fig. 5. Variation of K. on media concentration with 2.6 cm in draft tube diameter.
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Fig. 6. Variation of Ki, on media concentration with 3.6 c¢m in draft tube diameter.
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Fig. 7. Variation of Ki, on activated carbon diameter.
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Fig. 9. Comparison between experimental and calculated values
of Kira in three phase fluidized bed.
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