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Quiz 7 
Chemical Engineering Thermodynamics 

March 3, 2016 
 
1) 

	
  
-­Also	
  show	
  the	
  critical	
  isotherm.	
  
-­For	
  each	
  of	
  these	
  three	
  partial	
  derivatives	
  sketch	
  a	
  piston	
  and	
  explain	
  how	
  it	
  could	
  
be	
  measured.	
  	
  For	
  constant	
  pressure	
  put	
  a	
  weight	
  on	
  the	
  piston	
  of	
  fixed	
  mass.	
  	
  (The	
  
pressure	
  is	
  the	
  force	
  (weight*g)	
  divided	
  by	
  the	
  piston	
  cross	
  sectional	
  area,	
  A.	
  	
  The	
  
volume	
  is	
  the	
  height	
  of	
  the	
  piston	
  times	
  A.)	
  
 
 
2)  

 
Do for Only One Experimental Condition: P = 3.5 MPa  (Experimental: V = 13.36 cm3/g). 
Pc=3.648 MPa, Tc=408.14°K, ω=0.177, MW = 58.123 g/mole, R = 8.314 cm3MPa/(mole°K). 

 
-For part (a) include in your answer the chart given with the quiz showing the points where 
you found the values. 
 
-For part (b) only outline how you would solve the problem. Including how the Newton-
Raphson method is implemented (give the steps) and the equations you would use.  Obtain 
all equations that you would need.   
-Include a sketch of a plot of F(Z) versus Z to show how the Newton-Raphson method 
works. 
-As an alternative to the Newton-Raphson method, how would you use Solver in Excel to 
find the solution for part (b)?  Give the steps involved in order to demonstrate that you 
have (or could) used Solver for this purpose. 
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Peng-Robinson Equation: 
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2) a) 
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Using	
  Solver	
  you	
  would	
  make	
  two	
  cells	
  one	
  for	
  Z	
  and	
  one	
  for	
  F(Z).	
  	
  The	
  F(Z)	
  is	
  the	
  same	
  
F(Z)	
  for	
  the	
  NR	
  method.	
  	
  Then	
  you	
  would	
  set	
  the	
  objective	
  cell	
  as	
  F(Z),	
  set	
  the	
  desired	
  value	
  
to	
  0	
  by	
  changing	
  the	
  Z	
  cell	
  and	
  run	
  solver	
  to	
  find	
  the	
  answer.	
  	
  You	
  set	
  the	
  F(Z)	
  cell	
  by	
  
writing	
  =	
  the	
  equation	
  in	
  the	
  cell.	
  	
  You	
  don’t	
  need	
  dF(Z)/dZ	
  for	
  solver	
  since	
  it	
  finds	
  this	
  
numerically	
  for	
  each	
  point.	
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