B. JOSEPH
 CHE 477
PROBLEM SET: OPT


OPTIMIZATION

REQUIRED READING:

Chapter 19, Text. You may skip section 19.3.5 as we already covered it last week.

PROBLEMS:

PROBLEM 1
The pumping costs associated with transporting a fluid is given by:

C0 = k1V $/year

where V = velocity of fluid in pipe in ft/sec. The cost of piping is given by (capital cost)

y = (k2 D + k3) $, D = ft, Diameter ofpipe

The annualized capital cost factor is r ( To convert the capital cost into an equivalent annual cost per year). Derive an equation for the optimum  diameter of a pipe to transport q ft3/sec of fluid.

Problem 2

The productivity of a catalyst in a reactor decreases with time due to carbon fouling. It is necessary to recharge the reactor with fresh catalyst after a given period of time. Determine the optimal catalyst cycle time (* from the following data.

Decay of the catalyst productivity, P  ($ /hr), over  (  hours =  
[image: image1.wmf]q

a

e

P

-

0


Cost of recharging the catalyst = C $/charge.

The production time lost during recharging is negligible.

Hint: As catalyst deactivates the productivity decreases. After a few hours it is better to replace the catalyst with fresh catalyst. If you keep replacing too often then cost of catalyst will be high. Consider the profit made over a year and optimize that. You can leave the answer in the form of a implicit equation if an explicit solution is not possible.

PROBLEM 3

The AIChE Student Chapter makes fruit drinks for a mixer by blending a variety of juice blends ( A,B and C).  It is desired to make 10 gallons of a blended drink.  The blend must satisfy the following constraints:

1.
Blend must contain at least 25% mango juice.

2.
Not more  than 50% passion fruit juice.

3.
At least 20% pomegranate.

The composition and cost of three juice blends available are given below:

Blend
A
B
C

Mango
.1
.1
.4

Passion Fruit
.1
.3
.6

Pomegranate
.8
.6
0

$ / gal
1.40
2.00
3.00

What combination of these blends will produce the fruit drink at minimum cost?  Set up a linear programming problem.  Solve graphically on a graph with amount of B used on x-axis and A used on the y-axis.
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