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Abstract

Gas flow uniformity is an important factor to guarantee particle removal performance of electrostatic precipitators
(EP), and the gas flow uniformity is evaluated by afraction of standard deviation to the mean of gas flow distribution
(%RMS) or atechnical standard, ICAC EP-7, provided by The Institute of Clean Air Companies. In this study, rela-
tionship between the ICAC EP-7 and %RMS in evaluation of gas flow uniformity was investigated in terms of flow
velocity. The maximum values of %RMS for gas velocity distribution of normal distribution has been obtained, and
the maximum values of %RM S with gas velocity distribution satisfying ICAC EP-7 standards were also evaluated.
With gas flow distribution obtained from CFD analysis and physical model test of real EP, %RMS values were
calculated and it was tested if those gas flow distribution satisfy the criteria specified in ICAC EP-7. The %RMS
values satisfying criteria of ICAC have been appeared to have similar values with %RMS values calculated with
normal distribution of gas velocities.
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Table 1. Criteria for gas flow uniformity (ICAC EP-7).
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Target outlet emissions

Criteria

lower than 100 mg/m® (EP-7-L)

aminimum of 85% of the velocities not more than 1.15 times the average velocity
aminimum of 99% of the velocities not more than 1.40 times the average velocity

greater than 100 mg/m?® (EP-7-H)

aminimum of 75% of the velocities not more than 1.15 times the average velocity
aminimum of 95% of the velocities not more than 1.40 times the average velocity
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Fig. 1. Cross section of measuring points in a test EP.
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Fig. 2. Normal distribution for gas velocities having a
mean U and a standard deviation o.
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Table 2. Fraction of gas velocities below the specified
value in ICAC EP-7 standards.

%RMS X1 Xo F(x) F (%)
35% 317 8/7 66.59% 87.35%
30% 1/2 4/3 69.15% 90.88%
25% 3/5 8/5 72.57% 94.52%
20% 3/4 2 77.34% 97.72%
15% 1 8/3 84.13% 99.62%
10% 32 4 93.32% 100.0%
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Fig. 3. Axial velocity distribution of sample cases for
investigation flow uniformity.
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%RMS
12.26% 19.08% 22.47%
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Fig. 5. Axial velocity distribution, three dimensional plot, and contour plots of sample cases obtained from CFD
analysis and physical flow model tests.
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Table 3. Fraction of points having velocities less than
1.15U and 1.405 U, and %RMS values.

Cases cl c2 c3

%RMS 12.26% 19.08% 22.47%
N (<115 g )Nt 85.42% 78.47% 75.00%
N (< 1.40U )/Niga 100.0% 100.0% 97.22%
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