Èxercise for students

Maximize T example, maybe for exercise in 2011
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Two heat exchangers in parallel. Want to choose a sich that T is maximized.

For simplicity assume Th1 and Th2 constant + assume log mean temperature difference is equal to arithmetic mean

Model

Q1 = (UA)1 [ Th1 - (T1+T0)/2 ] = m1cp1 (T1-T0)
Q2 = (UA)2 [ Th2 - (T2+T0)/2 ] = m2cp2(T2-T0)

T = (m1cp1*T1 + m2cp2*T2 )/ (m1cp1 + m2cp2)

m1 = a*m

m2 = (1-a)*m

Objective: max T

u = a

Disturbances = m, (UA)1, (UA)2, cp1, cp2, T0, Th1, Th2

Trick: Can get rid of T0 by setting it equal to 0, Then T1, T2, Th1, Th2 are really (T1-To), etc,

New model:

(UA)1 [ Th1 -T1/2 ] = a*m*cp1*T1
(UA)2 [ Th2 - T2/2 ] = (1-a)*m*cp2*T2

T = (a*cp1*T1 + (1-a)*cp2*T2 )/ (a*cp1 + (1-a)*cp2)

Assume cp1=cp2. Final model

(1) Th1 -T1/2  = a*k1*T1
(2) Th2 - T2/2 = (1-a)*k2*T2

(3) T = a*T1 + (1-a)*T2

k1=mcp1/(UA)1, k2 = mcp2/(UA)2

u = a

Disturbances (d’s) = k1, k2, Th1, Th2

Need 1 self-optimizing variable which needs to include 5 measurements.

This could be: T1, T2, Th1, Th2, T  (so measure 2 disturbances)

Can solve (1) and (2) for T1 and T2 and set into (3) to get T as a function of u+4 d’s. Have J=T, Evaluate Ju = dT/da. Can find optimal a. Optimal self-optimizing variable is c=Ju.

Question: How does Johannes to make c only a function of 4 variables (T1, T2, Th1, Th2)?
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