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Arrinsing technology is one of several technologies wildly used ~ most industrial
sectors.  The process has been considered as a large amount consumed water
process. Therefore, to reduce water consumption, most enterprises have carried out
researchers regarding the development of chemical used as well as the design of
rinsing processes and equipment. However, the optimization of a rinsing technology
has heen rarely studied. As a consequence, this work studies the dynamic optimization
of a rinsing process ina recycled plastic plant to determine optimal water consumption
and volume of drag out involved  the rinsing process. To achieve these, mathematical
models of the process have been developed and unkhown and uncertain parameters
have been determined hased on data obtained from experimental study of a pilot plant.
With these models, simulation study has been carried out to find out the dynamic
behavior of the process with respect to the concentration of cleaning agent  rinse
water, rinse water volume, the amount of drag out etc. Then the dynamic optimization
problem has been formulated and solved using written programs based on MATLAB.
The results have shown that the optimal water consumption is between 17 and 23 litres
and the optimal drag out volume is between 0.6 and 1.2 litres.
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NOMENCLATURE

Rinsing Process

Cr concentration at workpiece (  /litre)

C, concentration at rinsing tank (mole/litre)

Cp concentration at plating bath (mole/litre)

Qd volume of drag out (cubic meter /nour)

Qr volume of fresh rinse water (cubic meter /hour)

V rinsing tank volume (cubic meter)

k effective mixing rate

Rinsing Model

an coefficient of imperfect mixing

bn | ~an

Cn concentration at the workpiece after the  th rinse (gram/litre)
Co concentration in initial bath (gram/litre)

D volume of solution dragged out by the workpiece inthe unittime (l/sec.)
k v (1/sec.)

rinse stage number
t times (sec.)

V rinse volume (litre)



Xiv

Zn concentration inthe tank after the  th rinse (gramv/litre)

Optimization
J performance index
H Hamiltonian function
X state variable
X0 initial state
XN terminal state
, input function
A, Lagrange multiplier

T final time
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