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An experimental study on waste-water freezing behavior along
vertical cooled cylinder in flow field

J-S Kimt, J-H Won*, S-W Bae*x, J-H Jeexx*, C Ohxxkx

Abstract : The study was experimentally performed to investigated waste water freezing
behavior in circular tube. The experiments were carried out for a variety of parameter,
such as air-bubble flow rate, and cooled-plate temperature. It was found that the
experimental parameters gave a great influence on the freezing rate and a heavy metal

concentration of the waste-water.

Key words : Air-bubble flow(71 £5%), Concentration of waste-water (#5%5%), Flow-field

($=4), Freezing rate(324%)
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Fig. 2.1 Schematic diagram of experimental
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Fig. 2.3 Test section(A shape of ring flow field)

22 MEuky

=% g=zg 7124 *]?‘:‘]T——] TS AA 9
%‘ FAZ FAdE w3 A3 Y v%’o%
71A% 87 cRFe 2HE] et Ty o
AP AHEEAY agn 294 cgedas
% AFol W HSE AJgsigon gyl 5
= 54& A3t 22 E (Color-meter) 2 A}&
I8 4=1

AYolxe] BMYEL YHE dgo] SA o
w9 9%, $899 A% % 37) F2o|n Table
210 & 499 4¥=23S Yl

Table 2.1 An experimental condition

Primary .
) Heavy metal Cooling
mng Flow method content temp.
thickness
Not flow field -2T
Pb 0.2 ppm

1mm .A shape of Cr 007 ppm -7C
ring flow field -12C

-7C

= A shape of | Pb 0.2 ppm e
omm ring flow field| Cr 0.07 ppm —152)"8
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Fig 3.1 Thickness of ice(1mm)
<Not flow field>
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Fig 3.2 Thickness of ice (Imm)
<A shape of ring flow field>
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Fig. 3.4 Pb content in ice
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