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Thosapol Sukata 2007: A Study on Efficiency Enhancement for Industrial Water
Treatment Using Turbulent Intensity and Magnetic Field Variation
Master of Engineering (Mechanical Engineering), Major Field: Mechanical

Engineering, Department of Mechanical Engineering. Thesis Advisor:
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Water is one of the most important factors in industrial manufacturing process. At
present, the problems found in a manufacturing process are the improper water conditions
which affect the efficiency of the machines. Using chemicals in industrial water treatment

results in cost increase and serious environmental effects.

This research aims to study the influence of magnetic field and flow turbulence on
pH level, hardness and pipe-scale quantity by recirculating water through different intensity
of magnetic field, 128.2, 199.2, 267.8 and 335.0 mT. Moreover by installing twisted plates
which have different pitches per the width of plates of 4.0, 6.0, 8.0 and 10.0 given various
turbulent intensity of the flow. From the results obtained, it was indicated that the efficiency

in hardness reduction (1] Ap,.nes) and efficiency in pipe scale reduction (1) ) were

pipe-scale
increased with intensity of magnetic field. In contrast, the magnetic field intensity did not
effect the pH level. With the twisted plate installed, it was found that the smallest pitch per

the width of plates of 4 had the most effect on T| Ay, ness @0d 1) enhancement.

pipe-scale
Gradually increased the pitch per the width of plate resulted in the reduction in T| A, gness @0d
MN,ipe-scare Finally, the study concisely showed that the increase in turbulent intensity and
magnetic field would enhance the efficiency of industrial water treatment. Besides, at the
range of magnetic field 128.2 — 335.0 mT and the pitch per the width of plate of 4.0 — 10.0,
The equations used to evaluate the water treatment efficiency were T Apugness = 8-416B' — 6.3

X 10"y and 1 =44.90 B' - 0.371y.
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pipe-scale

2

X, Vi X Xy,

10.45 43.01 109.25 449.58
6.73 44.50 45.25 299.34
5.00 44.65 25.04 223.40
4.00 43.57 16.00 174.28
15.68 41.34 245.82 648.14
10.09 40.80 101.82 411.67
7.51 43.72 56.33 328.15
6.00 42.74 36.00 256.44
20.90 36.14 437.01 755.48
13.45 40.14 181.01 540.07
10.01 43.07 100.15 431.02
8.00 38.32 64.00 306.56
26.13 36.40 682.83 951.18
16.82 37.49 282.82 630.41
12.51 39.53 156.48 494.49
10.00 35.00 100.00 350.00

Y 183.28 650.41 2639.81 7250.21
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MnTuunumdmlsnavveasluaumsn 20) az 1) a12'ld
16a,+ 183.28a,= 650.41 (A)
uaz 183284, +2639.81a, = 7250.21 (B)

S udeums (A) ueg (B) 19 4, = 44.90 1ag @, =-0.371 unua luaumsi (19) 18

aumsn (25)

y=44.90-0.371x (25)

nnaums (25) Hldegluginalillae unu y dre /B' 1182 x §20 h/ DB’

pipe-scale

Taaunmsn 6)

%i]’e—_rscale =44.90— 0‘371'}1 (26)
aInaumsi 26) $agilTaeih B auaaeaisaums 1daunsi 27)
Moo soe = 44.908' = 0371y 27)

Tas  B'=B./335.0;128.2 <B.<335.0
ay  y=h/D;4.0<h/D<10.0
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