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ABSTRACT

One of the challenging tasks in desalination plants is to manage and optimize their real-time per-
formance. In this direction, soft computing techniques have demonstrated superior efficiency com-
pared to conventional techniques in overcoming this problem and predict optimal process condi-
tions. In this paper, artificial neural network (ANN), particle swarm optimization assisted ANN
(PSO-ANN), fuzzy inference system (FIS), and adaptive neuro-fuzzy inference system (ANFIS)
models have been developed to predict the membrane performance of the seawater reverse osmosis
(SWRO) desalination plants. All developed models consisted of four input parameters: feed tem-
perature (5°C-30°C), feed pressure (45-65 kgf/cm?), feed flow rate (~30 L/min), and feed total dis-
solved solids (TDS) (~32,000 ppm) with two output parameters: permeate flow rate (2.8-8.8 L/min)
and permeate TDS (45-121.6 ppm). The models so obtained and trained produced a fairly good
agreement between the experimental and predicted dataset. Amongst all models simulated, the
PSO-ANN model provides superior performance for permeate flow rate and TDS (R? = 0.998, 0.997)
with minimum errors (MSE = 0.007, 1.783) compared to other models (ANN, FIS, and ANFIS). Future
results suggested that models may serve as perfect diagnostic tools for designing SWRO desalina-
tion plants to reduce the Capex, Opex, time, and energy.
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