Optimization of a Linear Diminishing Time Dependent Production Process
Problem: When to shut down an operation to backflush or boilout (for maintenance) in order to maximize overall production.

Criteria:   Maximize average production rate symbolized by: 
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Given:    Initial Production Rate symbolized by: 
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Functional decrease in production rate (time dependent) symbolized by: 
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Time from start up to start up (cycle time) symbolized by: T
Downtime for maintenance symbolized by: b
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Mathematical Calculations:

1) Determination of PR at any time t:
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2) Determination of production symbolized by: P

a) 
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b) Substituting equation 1) for PR
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c) Integrating
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d) Evaluating at (T-b) and 0
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3) Determining Average Production Rate symbolized by (
[image: image9.wmf]R

P

) at any cycle of length T
a) 
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b) Substituting 2) d) for P and simplifying
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4) Maximizing Average Production

Average production 
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 is at a maximum when it’s instantaneous change with cycle time length T is equal to zero 
a) 
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b) Substituting 3) c) in 4) a)
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c) Completing differentiation by T
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d) Solving at maximized condition

(i) 
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(ii) 
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(iii) 
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Graphical Representation of PR vs., Time
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