ATMO/ECE 489/589 Spring 2015
Homework #1 due Mon., Feb. 2
1.
(8 pts) As best I can tell the H. Sundt Wilson Power Plant operated by Tucson Electric Power Co. (the Irvington Rd power station on the SE side of town) is capable of generating about 560 MWatts of power.  Would this be enough to drive or sustain the global electric circuit?

2.
(10 pts) The fair-weather electric field at the earth's surface is approximately 200 V/m and points downward.  The E field decreases with increasing altitude and at 1500 m, the field is only 20 V/m (still pointing downward).  What is the average volume charge density, ρ, in the atmosphere between the ground and 1500 m?  What polarity does this space charge have?

3.
(10 pts) A lightning leader is often modeled as having a narrow diameter conducting core surrounded by a cylindrical envelope of space charge.  Assuming that the channel is infinitely long and straight, and that the total charge per unit length contained in the envelope of space charge is λo (C/m), derive an expression for the electric field, E(r), everywhere inside and outside the space charge radius.  You can assume that the volume charge density (ρo)  within R is uniform, and you can ignore the conducting core.


In practice R will be controlled by the local breakdown electric field, EB, 


(i.e. E(R) = EB ).  Estimate the minimum R when λo = 10-3 C/m and EB = 3 x 106 V/m.
4.
(7 pts) Verify the following
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A table of vector differential operators (gradient, divergence, curl, and Laplacian) in cartesian, 

spherical and cylindrical coordinates is available on the class web page

