
Assessment #1 PHYS-310. Please do all the problems. I only have to recognize that you know what you’re doing. 
 

1) What is the approximate population of: 
a. World?________ 
b. The USA?______ 
c. California?______ 

 
2) Rankine Cycle (steam turbine): 

a. Make a quick labeled drawing 
b. Make a brief explanation of how it works 
c. Identify where we put work into the device with a frowny face L. 
d. We have a machine in order to get work OUT. How is it that we get more work out of the Rankine 

Cycle than we put in without violating conservation of energy? 
e. Morro Bay Power Plant is a Rankine cycle. It was originally petroleum (hence the large cylindrical 

petroleum containers) and then it was natural gas. And now it’s closed down. Why are we closing 
down the Rankine cycle power plants? Remember to properly distinguish work from heat. We get 
more work out because we put more heat in (than we get out). The work is put in where the pump 
transfers the water from the low pressure side to the high pressure side. The pressure doesn’t 
change in the high pressure side, but when we boil the water, the volume increases greatly, 
providing more work out than we put in. 
Also, for part e), yes, we do want to go combustion free and have all renewables. However we’re 
not even close. The single cycle Rankine are being replaced with NGCC to nearly double efficiency. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3) Most folks want to start by calculating energy in Joules… but we can easily see how many kW and hr there 
are involved… start with kWh! Additionally, we pay for electricity by the kWh, so kWh (3.6 MJ) is a better 
unit to use. 4 days is about 100 hrs, yielding about 10 kWh of electrical energy consumption. Or at 
California rates, about $1.50.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4) Let’s say I have some boiling hot coffee (extra black!) inside of a closed, single-wall glass vessel of totally 
transparent glass, wall thickness 2 mm. It’s sitting outside in the freezing cold (zero Celsius). And the 
outside world is covered with snow. We want to find the rate of cooling. Please draw the equivalent 
circuit diagram or otherwise outline how you will need to organize the calculation of heat loss. If you have 
time, please include approximations that you might make as well as things you will need to look up. 

The radiation goes direction from the black surface of 
the hot coffee to the outside world. We are also 
concerned about radiation coming back? Probably it’s 
not much because it is considerably colder outside, 
(3/4 to the fourth power is only 0.3) and the snow is 
white anyway, so there is not much emission. We 
would have to look for h factor for boiling water 

(temperature matters because the viscosity is low). It’s a very high number… so it’s not too much of a stretch to 
start with the inner wall being at the same temperature as the coffee… then we realize that for 2 mm, there is 
very small temperature drop across the glass wall. Thus we can say that the outside wall is about 100 C and use a 
convective U value of about 12 W/mK because we only need to convect heat away from one side to air. 

 

 

 

 

 

Name_________________________________ 


