
ESP Example
Given:

Airflow = Q = 2000 m3/min
Average particle charge = q = 10 electron charges
Electric field = 50,000 V/m
Particle diameter = dp = 1 µm
Each plate dimension = 6m x 3m

Question:
How many plates are
needed to achieve a design
efficiency of 99%?



ESP Solution

1. Determine Cunningham slip factor @ dp 1.0 µm

2. Calculate electric charge on each particle
q = 10e = 10 (1.6 x 10-19 C) = 1.6 x 10-18 C
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3. Calculate drift speed:

4. For an efficiency of 99%:
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5. Calculate total collecting area:

6. Calculate number of plates:
Each plate has a collecting area of 6m x 3m = 18 m2 x 2 sides = 36 m2

n = number of plates = 280,632 m2 / 36 m2 = 7,795 plates

Note Q of 2000 m3/min 
converted to m3/sec
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