
 

 

Problem Set Number 3 Solutions: 

 

1.  ND = 0.13Si
a    

For ND = 100 all values of Si are less than 100 so rain will never happen. 

For ND = 107
   Si  = 1.01 for a = 3.93 so a must be greater than 3.93 for rain to occur. 

 

2.   Basically you just plug into: 

  to get 10^3, 10^5, 10^7 seconds but most of you did not 

answer the second part.  For the large droplets the Reynolds number 

 

Test for drag (i.e. < 1) computes to about 10 for the large droplet so you can not 

use the standard form for drag that goes into the first equation. 
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4.  Your numerical answer varies with assumption but anything between 50 and 

150 years is pretty reasonable. 

Use the equation for terminal velocity in problem 2 where density is the 

difference between the particle density (given) and the air density at the 

respective heights.  But the air density is negligible.  The particles are very small 

and these do have long residence times in the stratosphere. 



 

I get a terminal velocity of 2.8 x 10^-6 m/sec (that is about 1 micron per second) 

And a 200 mb height of 12000 km/s  for 130 years. 

 

Basically the ash particle slowly free falls through the stratosphere (since the 

background density is very small) and then frictionally drag through the 

troposphere ignoring all the winds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Full Solution for Problem 5 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 



 



 



 

 


