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Parameters Measures Min  Max

Feed Concenteration (g/L) C 123  48.1

Input Feed Temperature (°C) T 194  40.1
variables Feed Flow rate (L/h) Q 120 230
Feed pressure (bar) P 6.5 135

Output Permeation Flux (kg/m?h) PF 27.1 511
variables Rejection factor (%) RE 65 96
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Divide data randomly

training ratio 70% 44 samples
validation ratio 15% 9 samples

test ratio 15% 9 samples
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s iy C T Q P RE PF
g/L C L/h Bar % kg/m2h
1 3.97 19.43 227.9 0.65 92.5 83.1
2 7.5 37.5 137.5 1.25 95.6 || 322.7
3 10 30 2125 0.75 66.4 34.1
4 3.97 19.43 175 1 97.9 248
5 7.5 37.5 227.9 0.65 74.7 28.9
6 10 37.5 2125 1.35 93.6| 251.8
7 3.97 19.43 137.5 0.65 91.1 78.4
8 5 37.5 175 1.35 946 | 577.4
9 10 19.43 227.9 1 81.9 51.7
10 5 30 2125 1 98 | 268.7
11 7.5 22.5 175 0.75 81.5 46.4
12 7.5 22.5 175 0.65 74.5 30
13 10 22.5 137.5 1 83.2 64.3
14 10 30 227.9 1.35 936 | 220.7
15 7.5 37.5 227.9 0.75 79.4 62.2
16 3.97 40.58 137.5 0.65 89.5 150
17 3.97 40.58 175 1.35 92.7 686.3
18 10 30 2125 1.25 91.2 | 169.5
19 7.5 30 2125 0.65 73.3 35.2
20 3.97 40.58 137.5 0.65 88.2 | 149.9
21 3.97 30 212.5 1 97.6 336.4
22 11.04 40.58 137.5 0.65 51.8 10.3
23 7.5 30 212.5 1.25 96.4 || 278.4
24 3.97 19.43 227.9 1 994 || 252.8
25 11.04 40.58 175 0.65 51.5 7.3
26 10 19.43 175 0.65 59.2 35.5
27 5 37.5 175 0.75 89 154.1
28 7.5 40.58 212.5 1.35 94.8 398.1
29 5 19.43 212.5 1.25 97.1 364.7
30 7.5 22.5 212.5 1.25 95.6 238.3
31 10 19.43 227.9 0.75 67.3 26.2
32 10 19.43 212.5 0.65 58.8 29.5







Abstract:

In this study, the effect of reverse osmosis desalination plants was studied
numerically using artificial neural network method. Then the function of this unit
was optimized using the genetic algorithm. Two variables of flux (PF) and salt
removal percentage (RE) were selected as output variables and feed temperature,
salt concentration in feed, feed flow and feed pressure were selected as independent
variables. For constructing artificial neural network model, 62 experimental data
were used in 3 accreditation and testing training groups. The results showed that
the prediction accuracy is favorable when the neural network is used, and the
magnitude of the mean square error (MSE) for the modeling of the flux and the
percentage of the removal is 12.4 and 0.19 respectively. The regression coefficient
was also obtained 0.999 and 0.992, respectively. the mean error of flux model and
percentage of salt removal was 6.6% and 2.2%, respectively. The two-objective
optimization results show that the two objective functions (output flux and
percentage of salt removal) are in conflict with each other. The Pareto front was
drawn for the flux (PF) output and percentage (RE) of removal). This front
provides the most optimal possible way for a reverse osmosis desalination plants.
Then the amount of flux and the removal percentage were merged and an efficiency
indicator for the reverse osmosis unit was defined (Pl = PF (kg / (m2 h)) x RE (%)).

Maximum values for efficiency indexes were obtained using the genetic algorithm

(P1 max = 598.1 x 105), which is obtained for the salt concentration of 5(g/l),
temperature 37/5(c), flow rate 215/5 (L/H) and maximum pressure 12/5 (bar) to
the maximum values of this index. The results showed that the increase in feed
temperature and pressure increased the P performance index for a reverse osmosis
unit, but the effect of pressure in this case was much higher than the effect of
temperature. the temperature increase reduces the viscosity of the fluid and
improves the penetration and leakage properties, so the flux increases slightly with
increasing temperature and therefore the PI index goes up. It should be noted that
according to results, the effect of temperature is higher at higher pressures. The
results also indicated that the effect of salt concentration in the feed is close to the
effect of the pressure, and the fact the increase in the salt concentration of feed
leads to a decreases in the Pl index.

keywords: Reverse Osmosis desalination Plant - Neural Network - Genetic Algorithm -
modeling
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