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Flow Distribution in an Electrostatic Precipitator with a Perforated Plate
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Abstract : Electrostatic precipitator that shows a good performance for the removal of particulate matter is important for
controlling emissions from industrial facilities and power plants. The efficiency of the electrostatic precipitator on the removal of
particulate matter is highly affected by the flow pattern inside the electrostatic precipitator. A number of studies have been
conducted to obtain uniform flow distribution inside electrostatic precipitators. An electrostatic precipitator (ESP) with a length
of 3.5 m and a height of 0.875 m was designed and installed in this study. The ESP included an inlet duct, diffuser, body, and
contractor. Three perforated plates were installed in the diffuser of the ESP. Five pitot tubes were installed vertically and used to
measure flow distribution in the cross section of the ESP body. Root mean square deviation value (RMS%) was used to examine
the flow distribution inside the ESP when the perforated plates were installed in the diffuser. Flow distribution was also
investigated in relation to the porosity of the perforated plate. The results showed that the perforated plates improved greatly the
flow distribution inside the electrostatic precipitator. In addition, the most uniform flow distribution was found with 40%, 50%,
and 50% porous perforated plates located from the inlet of the diffuser.
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1. 2 Table 1. Dimension of the electrostatic precipitator
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Figure 2. Schematic diagram of the apparatus and size (unit : mm).
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Figure 3. Method of velocity measurements.
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Table 3. Conditions of perforated plates located inside the diffuser

Test No. (1st Ppgzg);gyd PP)

Test 1 Without PP

Test 2 50%/50%/50%
Test 3 40%/50%/50%
Test 4 30%/50%/50%
Test 5 50%/40%/50%
Test 6 50%/30%/50%
Test 7 50%/50%/40%
Test 8 50%/50%/30%
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Figure 4. Location of perforated plates (1%, 2", 3 P.P) and traverse
station (S1, S2, S3) for diffuser (dimension : mm).
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Figure 5. Flow distribution without the perforated plate at (a) zone 1, (b) zone 2 and (c) zone 3.
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Figure 6. Flow distribution with the perforated plate for test 3 at (a) zone 1, (b) zone 2 and (c) zone 3.
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Figure 7. Flow distribution changing the porosity of the perforated plate (a) 1*' P.P, (b) 2" P.P and (c) 3" P.P.

Table 4. Velocity distribution in the collection chamber of the
electrostatic precipitator

%RMS of velocity
Test No.
Zone 1 Zone 2 Zone 3
Test 1 101.5 77.4 67.1
Test 2 30.2 27.1 40.1
Test 3 21.8 18.3 22.8
Test 4 32.7 314 40.4
Test 5 333 32.6 433
Test 6 36.1 32.8 47.2
Test 7 26.8 253 39.3
Test 8 30.5 27.1 432
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