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B. Garcı́a-Fayos, J.M. Arnal and M. Sancho (València, Spain).................................................................................................... 609

Evaluating the efficiency of different microfiltration and ultrafiltration membranes used as
pretreatment for Red Sea water reverse osmosis desalination
S.K. Al-Mashharawi, N. Ghaffour, M. Al-Ghamdi and G.L. Amy (Thuwal, Saudi Arabia)............................... 617

Application of carbon nano-materials in desalination processes
Q. Zaib and H. Fath (Abu Dhabi, UAE) ....................................................................................................................................................... 627

Pervaporation of ethanol/water mixtures by zeolite filled sodium alginate membrane
F.U. Nigiz and N.D. Hilmioglu (Kocaeli, Turkey)................................................................................................................................ 637

Contents / Desalination and Water Treatment 51 (2013) x–xxiii xiii



xiv Contents / Desalination and Water Treatment 51 (2013) x–xxiii

Chelation and permeation of heavy metals using affinity membranes from cellulose acetate–
chitosan blends
M.M. Naim and H.E.M. Abdel Razek (Alexandria, Egypt)........................................................................................................... 644

1-Hexyl-3-methylimidazolium hexafluorophosphate as new component of polymeric membrane of
lead ion-selective electrode
C. Wardak (Lublin, Poland) .................................................................................................................................................................................... 658

Volume 51/4–6

PV energy
Batch ED fed by a PV unit: a reliable, flexible, and sustainable integration

F. Cı́rez, J. Uche, A.A. Bayod and A. Martı́nez (Zaragoza, Spain).......................................................................................... 673
Evaluation of a solar membrane distillator hybridized with a photovoltaic cell

K. Murase, K. Chikamatsu and T. Kyuno (Tokyo, Japan).............................................................................................................. 686
Photovoltaic-based combined electricity and clean water production for remote small islands

D. Tiligadas, E. Kondili and J.K. Kaldellis (Athens, Greece)........................................................................................................ 695
The modular design of photovoltaic reverse osmosis systems: making technology accessible to

nonexperts
A.M. Bilton and S. Dubowsky (Cambridge, USA)................................................................................................................................ 702

Assessment of the recovery of photovoltaic cells cutting fluid by chemical pretreatment and
ultrafiltration
N. Drouiche (Algiers, Algeria), M.W. Naceur, H. Boutoumi, N. Aitmessaoudene, R. Henniche
and T. Ouslimane (Blida, Algeria) ..................................................................................................................................................................... 713

Energy saving
Consideration of energy savings in SWRO

C.R. Bartels (Oceanside, USA) and K. Andes (Perth, Australia)............................................................................................... 717
Membrane feedpump optimization for efficiency

J. Lawler and F. Grondhuis (Vernon, USA) ............................................................................................................................................... 726
More than 30% energy saving seawater desalination system by combining with sewage reclamation

H. Takabatake, K. Noto, T. Uemura and S. Ueda (Tokyo, Japan) ........................................................................................... 733
Unprecedented system efficiency and simplicity yields exceptionally low cost of permeate in

5,000 ton/day SWRO system
D. Duncavage and C. Bly (Monroe, USA)................................................................................................................................................... 742

Different designs in energy savings of SWRO Plant of Las Palmas III
R. Lemes, R. Falcon, R. Arocha, J. Curbelo, V. Platas and L. De Lorenzo (Las Palmas, Spain)...................... 749

Energy recovery
Optimized train configuration for mega-scale seawater RO systems with turbocharger energy

recovery
E. Oklejas and J. Hunt (Monroe, USA) .......................................................................................................................................................... 759

Reduction of energy consumption in seawater reverse osmosis desalination pilot plant by using
energy recovery devices
Y. Kim, M.G. Kang, S. Lee, S.G. Jeon and J.-S. Choi (Seoul, Korea) ...................................................................................... 766

The availability and security of water production using reliable energy recovery technologies
R. Bosleman and R. Clemente (San Leandro, USA) ............................................................................................................................ 772

Online cleaning of tubular heat exchangers in water service systems using projectiles
M.R. Jalalirad, M.R. Malayeri and R. Preimesser (Stuttgart, Germany) .............................................................................. 780

Forward osmosis
A novel implementation of water recovery from whey: ‘‘forward–reverse osmosis’’ integrated

membrane system
C. Aydiner, S. Topcu, C. Tortop, F. Kuvvet, D. Ekinci, N. Dizge and B. Keskinler (Kocaeli,
Turkey) ..................................................................................................................................................................................................................................... 786



Preliminary studies of water treatment using forward osmosis
Y. Xie, R. Ma and S. Xia (Shanghai, China) ............................................................................................................................................... 800

MED/MSF/Humidification-dehumidification
An improved model for multiple effect distillation

K.H. Mistry (Cambridge, USA), M.A. Antar (Dhahran, Saudi Arabia) and J.H. Lienhard V
(Cambridge, USA) ........................................................................................................................................................................................................... 807

Effect of flame spray coating on falling film evaporation for multi effect distillation system
R. Abraham and A. Mani (Chennai, India) ................................................................................................................................................ 822

Heat transfer performance and bundle-depth effect in horizontal-tube falling film evaporators
S. Shen, G. Liang, Y. Guo, R. Liu and X. Mu (Dalian, China) .................................................................................................... 830

Experimental investigations on the performance of an air heated humidification–dehumidification
desalination system
M.A. Antar and M.H. Sharqawy (Dhahran, Saudi Arabia)........................................................................................................... 837

Techno-economic analysis of hybrid high performance MSF desalination plant with NF membrane
A.N.A. Mabrouk and H.E.S. Fath (Egypt) ................................................................................................................................................... 844

Analysis of adjusting method for load performance of TVC-MED desalination plant
B. Zhang, L. Yang, S. Shen, X. Liu and K. Zhang (Dalian, China).......................................................................................... 857

Effect of fixed bed characteristics on the performance of pulsed water flow humidification-
dehumidification solar desalination unit
A.H. El-Shazly, A.A. Al-Zahrani, Y.A. Al-Hamed and S.A. Nosier (Jeddah, Saudi Arabia) ............................. 863

Numerical analysis of thermodynamic behaviour of falling film outside a horizontal tube
L. Yang, C. Xue, B. Zhang, K. Zhang and S. Tao (Dalian, China)........................................................................................... 872

Scaling
Remineralization of desalinated water by limestone dissolution with carbon dioxide

H. Shemer, D. Hasson, R. Semiat (Haifa, Israel), M. Priel, N. Nadav, A. Shulman and
E. Gelman (Tel-Aviv, Israel).................................................................................................................................................................................... 877

New insight into the relation between bulk precipitation and surface deposition of calcium
carbonate mineral scale
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