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PH 316 Stack Precipitator Activity
MJM

September 11, 2006 
 k = 9E9 Nm2/C2







Name __________________   Box _________

First part - the E field due to an infinitely long wire 

with charge/length (. The wire has a radius a.

We want the E field at a distance r from the axis

of the wire.







---------------------------------------------------------------

a) Select a length L along the wire, then choose 

a surface for gauss's law, through which we can

calculate the flux.

b) Apply Gauss's law (net flux of E = net charge in/(o)

c) Solve for E as a function of r and a, in terms of k and (.

d) For an electrostatic precipitator, we must have 107 V/m or

more at the wire. Find a value of ( for a = 5 mm.

2nd part

e) A negatively charged wire with E>= 107 V/m will ionize air

and send a stream of electrons out from the wire to run into




 120 cm 

air and dust particles.










charged wire









flow of stack gases


Find the potential difference between the grounded

wall of the stack and the central, negatively charged

wire so that the air will be ionized at the wire surface

and the precipitator will work as first designed in 1910.













weight

