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8  Multiple effect desalination with thermal vapor compression (MED_TVC)
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12 Motive steam

13 Heating steam
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1 Crossover
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Initial parameters: n, Tm, Tf, Tew, Mm, Xf, XB(1)
A4

Assumptions: 7(1), I(n), Ts

v

Calculate: Cp, Pm, At, Ts, Ps, Ap

Calculate: T(k), BPE(k), Tv(k), A(k), U(K), Tc(k),
T'(k),NEA(k), T"(k) , A"(k)

Calculate of the ejector parameters: Pev, ER, Cr, Ra

Calculate: Mev, Ms, F, Mf, B(1), D(1), A(1)

Caleulate: D(k), B(k), XB(k), d(k), d"(k) . A(k)

v

Calculate: Uc, LMTD(c), Ac, Mcw

Y
Calculate: PR, SA, SMcw, XB —> e

Fig. 2. Design algorithm of MED-TVC series- parallel system
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Table 1. Comparison between results of designed model and actual
dates of Tripoli plant
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Definition of Genetic Algorithm parameters

:

Randomly generation of initial population
— ] Determination of the objective function value
for the members of this population

Does the selected
population establish the
design conditions?

K=1:max iteration

Select parents
Reproduction

p] Mutation

Chromosome analysis
Select the next generation

!

Does the selected
population establish the
design conditions?

Fig. 3. Optimization algorithm of MED-TVC series- parallel system
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Fig. 6. Variations of entertainment ratio with performance ratio at dif-
ferent number of effects
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Fig. 7. Variations of performance ratio with the first evaporator tem-
perature at different number of effects

Jo e 3lazi 43 Jal 4831 lgl (glod b 5 Slos g puo Ol s 2V IS
usmo

£y

12 ; = =w- — Parallel MED )
——++—— Parallel Cross MED
10F
24 5
o
[
6k
4 L L 1 1 1
4 6 8 10 12
n

Fig. 4. Variations of performance ratio with number of evaporators at
parallel and series- parallel configurations
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Fig. 5. Variations of specific heat transfer area with number of evaporators
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Fig. 9. Heating steam effect on the entertainment ratio
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Fig. 10. Heating steam effect on the performance ratio at different
number of effects
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Fig. 8. Variations of specific heat transfer area with the first evaporator
temperature at different number of effects
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Fig. 13. Variations of specific heat transfer area with number of effects
at two configurations of MED-TVC
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Fig. 11. Variations of flow rate of specific cooling water with number
of effects
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Fig. 12. Variations of performance ratio with number of effects in two
configurations of MED-TVC
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Fig. 15. Convergence diagram of optimization algorithm for the system
with four effects
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Table 2. Optimization results of MED-TVC series — parallel system
using Genetic algorithm
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Fig. 14. Variations of performance ratio and specific heat consumption
obtained from genetic algorithm with number of effects
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