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Our Story  
By the end of 2006, I (Dr Mohamed A 

Sharaf) got a question about what is the cost of 
1m3/day of distillate freshwater by the use of 
renewable energy systems. It was completely 
difficult to answer that question according to 
some issues; (a) what is the best configuration? 
(b) What is the type of renewable energy 
sources? (c) What is the best operating 
conditions? (d) What is the quantity and the 
quality of fresh water production? (e) What is 
the environmental impact of each 
configuration?  

Therefore; I decided to create a 
powerful, reliable and valid software package to 
answer that questions about the renewable 
energy desalination systems. REDS software for 
modeling & simulation of renewable energy 
desalination systems. I will help scientists, 
researchers, engineers and students in their 
projects and operation research analysis. 
Simply, we simulate the future. 

REDS Library Creator 
Dr Mohamed Sharaf is a specialist in 

modeling, design and simulation of renewable 
desalination systems. He is awarded the PhD in 
design and simulation of solar desalination 
systems. His master degree was in the field of 
manufacturing a small solar desalination unit 
(solar-MSF type). He awarded his B.Sc degree in 
mechanical engineering. Currently, he is a full 
time teacher at the University of Suez-the 
College of Petroleum and Mining Engineering, 
Energy Engineering Department.  

He also was a member of the Board of 
Suez and Engineers Association official of the 
Cultural Committee. He is a permanent reviewer 
(Editorial Board Member) of Modern Applied 
Science Journal-Canadian Center of Science and 
Education and Editorial Board of our journal, 

entitled Insight - Energy Science, Editorial board 

member of Journal of Management Science ＆
Engineering Research. He also participated in 
several international projects with the European 
Union in the field of solar energy and water 
desalination. Moreover; he has many of the 
research papers in the field of solar desalination. 
He has awarded a top reviewer certificate in 
2011 and 2012 from Desalination Journal. He is 
the creator and owner of REDS software library. 
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Overview  
The recourse to renewable energy 

systems in general has become a reality. Thus, it 
has become very important for engineers to 
design and simulate such systems that serve the 
renewable desalination plants. Moreover, 
Renewable Energy Desalination systems are 
considered too complicated based on the 
matter of modeling and simulation. Not only 
does it consist of dozens of components such as 
pumps, compressors valves, heat exchangers, 
heaters, chemical reactors etc. It also exhibits 
highly dynamic and nonlinear behavior making it 

becomes too difficult to find the optimal design 
and control strategy. Modeling and simulation is 
a powerful and effective way to address these 
issues. In addition, thermodynamic balancing 
supports detailed system evaluation. A 
computer software package has been developed 
by the authors for design and simulation of 
renewable energy desalination systems (REDS). 
The R.E.D.S is a visual software approach that 
leads you to model & simulate renewable 
energy desalination systems. The library is 
created by Dr. Mohamed A Sharaf Eldean in 
2007. This was motivated by unavailability of 
such packages in the literature or on a 
commercial scale. Solar desalination systems, 
wind desalination systems, and geothermal 
desalination systems software libraries became 
affirmative parts of the main REDS software 
library.  
(1) SDS: Solar Desalination Systems. 

(2) WDS: Wind Desalination Systems. 
(3) GDS: Geothermal Desalination Systems. 
(4) HDS: Hydro Desalination Systems. 

Friendly interface is created & 
customized by the use of “User defined function 
block” block.  

https://www.redslibrary.com/
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REDS library enables the user to 
construct different configurations by clicking the 
mouse over the required units (blocks). The 
interface aids designers, scientists, and 
operators to perform different analyses and 
calculations such as energy, exergy, cost, and 
thermo-economics.  

Typical desalination processes such as a 
multi-stage flash, multi-effect distillation, and 
reverse osmosis are numerically modeled and 
embedded within the main library of the 
developed software. REDS shows a wide scope 
of validity, reliability, and capability to model 
and simulate renewable desalination systems. 
 

Matlab/Simulink 
Environment 

MatLab/Simulink interface is essential 
for the models run. User has to purchase and 
install the MatLab-Simulink in order to run the 
REDS software smoothly.  

Capabilities introduced in Matlab make 
working with data even easier. Simulink features 
help the user to access, preprocess, and analyze 
the data, regardless of its format or size. Many 
of the world’s largest companies, ranging from 

medical and military to automotive and 
aerospace, use Matlab for their custom 
protective coating projects. The MatLab 
interface is considered a powerful tool box for 
the modeling package. Solar systems, wind, 

geothermal, and desalination plants (membrane 
& thermal) are constructed be the aid of 
MatLab-Simulink tool box. REDS will become 
much easier under Matlab environment. There 
are some features of REDS under 
Matlab/Simulink such as: 

 Easy model construction. User can drag 
and drop his units then, connect and run.  

 Easy to convert the designed code to be 
self-executable and work under different 
computer languages (Visual basic, Visual 
C, Visual C++, and Visual Fortran). 

 The model allows users easily change to 
the plant variables and different 
operating conditions with ultimate 
stream allowance. 

 The developed program overcomes the 
problem that appears in other 
techniques of simulation such as 
sequential approach, and matrix 
manipulation technique. 

 

REDS Libraries 
For modeling, Simulink provides a 

suitable graphical user-interface (GUI) for 
building models as block diagrams, using click-
and-drag mouse operations. The ordinary 
models used to make stream elimination to 
overcome modeling instability or error bugs.  

However, Simulink overcomes this 
problem permitting ultimate stream allowance 
between the units through the model 
environment. Therefore, Simulink is utilized as a 
suitable code and the interface for the building 
operation of the REDS program. The REDS 
interface is created and customized by the use 
of “User defined function block” block type.  

Artificial Neural Network (ANN) 
modeling techniques is also used as powerful 
tool box related to simulation design aspects 
predictions, data analysis, and performance 
evaluation.  

https://www.redslibrary.com/
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SDS Library 
SDS is a library part of the REDS software 

package that developed by Dr. Sharaf. SDS 
library contains two main categories: (a) Solar 
thermal power and (b) Solar electrical power. 
For thermal section, the library contains 
different types of solar collectors such as 
parabolic trough concentrator (PTC), compound 
Parabolic concentrator, Concentrated Solar 
Tower (CST) and flat plate collector.  

Also, it contains pumps, storages, and 
heat exchangers. Also solar organic Rankine 
cycle (SORC) takes an important part through 
the thermal section. Therefore, condensers, 
boiler heat exchangers, pumps, and expanders 
are modeled and simulated.  

For solar electrical section, a PV system 
is modeled and introduced. It is proposed that 
by identifying the output power from the system 
application (example of RO desalination plant), 
the design limits would be calculated. The PV 
application is modeled for membrane RO and 
the calculations of solar building loads. SDS 

models are available online via the following 
link: https://www.redslibrary.com/sds-library   

SDS Models List 
 CST for Gas Turbine Cycle-MSFbr 

Desalination and Power Generation I 
This model is about desalination and power generation 
by the use of concentrated solar tower system (CST) 
combined with Multi Stage Flash- Brine Recycle 
configuration via Gas Turbine Cycle (GTC). 

 
 CST for ORC Multi Effect Distillation and 

Power Generation 
This model is about desalination and power generation 
by the use of concentrated solar tower system (CST) 
combined with MEDpf configuration. User can assign 
the production rate of fresh water in order to obtain all 
design aspects such as. 

 
 Concentrated Solar Tower Design Model 

In this CST Model, user should specify the some of the 
operating conditions. User can discover the following: 
1-CST design aspects (tower height, cavity diameter, 
and field dimensions, area, tower height, reflectors, 
etc. 2-Efficiency, 3-Energy loss, 4-Areas, 5-Molten salt 
heat transfer fluid is used through the CST, 6-Physical 
operating conditions, 7-Cost analysis. 
 

 

 

*Note: 
Matlab/Simulink 2011 or higher is 
essential and should be downloaded 
in order to run our models. 

https://www.redslibrary.com/
https://www.redslibrary.com/sds-library
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 Concentrated Solar Tower for MEDpf 
Desalination and Power Generation 

This model is about desalination and power generation 
by the use of concentrated solar tower system (CST) 
combined with MEDpf configuration. User can assign 
the production rate of fresh water in order to obtain all 
design aspects. 

 
 Flat Plate Solar Collector Model 

In this Flat Plate Solar Collector design model, user will 
be able to discover the total area based on the assigned 
thermal load volume. The following parameters can be 
calculated: 
1-Mean plate temperature, 2-FPC total area, 3-Overall 
losses, 4-Efficiency, 5-Exergy analysis, 6-Heat removal 
factor, 7-Efficiency factor, 8-Fin efficiency, etc. 

 

 
 
 
 
 

 
 Solar Still Model 

This is a general design model for solar still distillation. 
User can calculate the needed area based on some 
general parameters. Solar still area based on still 
productivity Pst kg/m2.day, daily solar radiation Hs 
MJ/m2.day, ambient temperature oC, mean wind 
velocity in the unit of km/h.  
User will be able to calculate the following: 
1-Productivity, kg/m2.day, 2-Still area, m2, 3-Glass 
area, m2, 4-Energy to the environment, 5-Glass cover 
temperature, 6-Insulation thickness, 7-Glass cover tilt 
angle, 8-Basin depth in cm, 9-Solar radiation analysis, 
10-Cost analysis, 11-Evaporation exergy. 

 
 

 Solar Thermal for MSFbr Desalination 
Process 

This model is about solar thermal power for MSFbr 
desalination plant. Solar PTC is connected to the MSFbr 
via Heat evaporator unit (BHX). Therminol-VP1 is used 
as a working fluid though the BHX and solar PTC. Water 
steam is used for MSF brine heater unit. 

 

 
 CSP for ORC-MED-PF Desalination & Power 

(MATS I) 
In this model solar ORC (Toluene working fluid) for 
electricity and thermal power generation is used  
to power on the MED-PF configuration. User should 
assign the total productivity, efficiencies, and some 
design limits. The exhausted stream from solar ORC is 
utilized to power on the 1st effect of the MED-PF unit. 
The power developed from the ORC turbine is used for 
public electricity grid. Hot and cold storages are used in 
this model for Molten Salt (MS) heat transfer fluid. 

 
 

 CSP for ORC-MED Configurations 
All MED configurations are contained in one folder to 
be operated via Solar Organic Rankine Cycle.  
1-Backward feed configuration.2-Forward feed 
configuration.3-Forward feed with feed heaters 
configuration.4-Parallel feed configuration. 
Toluene is used as a working fluid through the Rankine 
cycle. Therminol-VP1 is used through the solar PTC.  
 
 

 

 
 

https://www.redslibrary.com/


 REDS Software Library: https://www.redslibrary.com                                                                                      6 
 

 Solar PV for Reverse Osmosis with Energy 
Recovery Devices 

In this model, user can discover the design and 
performance aspects of Solar PV Reverse Osmosis 
unit. 1-PV assisted reverse osmosis with pressure 
exchanger unit type for desalination plant. 
2-User should specify the productivity (m3/d) of the 
plant and some specifications related to RO types. 
3-Based on the RO requirements, the power developed 
by the turbine would be assigned and the design data 
would be run out. 
4-Atmospheric conditions are very important in order 
to calculate air physical properties. 
5-PV system is modeled and combined with HWT as 
hybrid system. 

 
 Solar PhotoVoltaic for Pumping Unit 

In this model, user can discover the design and 
performance aspects of Solar PV pumping unit. 
Furthermore; user can go through the 
calculation model for centrifugal pump. user can 
calculate the following design aspects: 
-Power –Torque   
-Pressure -Actual pump head based on the addressed 
losses -Specific speed: to decide the flow pump type 
(radial pumps, mixed flow, and/or axial) 
-Pump Hub diameter scales  
-Shaft diameter 

 
 
 
 
 

 Photovoltaic Vertical Wind Turbine for RO 
Model 

PV-Vertical wind turbine unit (0.2-50kW range) is 
utilized to operate RO-with three types of membrane 
desalination plant. User should specify the productivity 
and some operating conditions for RO-basic unit. Also 
it is very important to assign the kW power per set 
(wind turbine) in order to evaluate the number of wind 
turbine needed. Splitter control room can assign the 
load between PV and the VWT units.RO types are: 
1- RO basic 
2- RO PWT 
3- RO PEX 

 
 

 Solar ORC for MED-PF-MVC Desalination & 
Power Generation 

Mechanical vapor-compression desalination process 
(MVC) is the most attractive and valuable among 
different single stage desalination processes. The MVC 
system is compact, confined, and does not require 
external heating source, which is opposite to thermal, 
absorption, or adsorption vapor compression. The 
system is driven by electric power; therefore, it is 
suitable for remote population areas with access to 
power grid lines. Another advantage of the MVC 
system is the absence of the down condenser and the 
cooling water requirements. 

 
 
 
 
 
 

*Note: 
All models are editable. User can 
reform his model based on his need. 

https://www.redslibrary.com/
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 Solar ORC for Multi Stage Flash Desalination 
& Power Generation 

Solar Organic Rankine Cycle is used for Multi Stage 
Flash desalination process. 
1. User has the ability to control or specify the 
environmental conditions such as solar radiation 
(Is=W/m2). 
2. Solar radiation signal colored with orange. 
3. Solar ORC is used to generate thermal power for the 
turbine unit and MSF-BR. The productivity by the MSF-
BR would calculate the power load on the Turbine. 
4. Physical properties, energy, exergy, cost, and 
thermo-economic analyses are calculated. 
5. Design parameters are calculated such as areas, flow 
rates, length, etc.  

 
 Solar Thermal for MED-PF-TVC Desalination 

Plant 
In this sub-blocks:1. User has the ability to control or 
specify the environmental conditions such as solar 
radiation (Is=W/m2).2. Solar radiation signal colored 
with orange.3. Solar thermal power is used to transfer 
the thermal power via boiler heat exchanger unit. 

 

 Solar ORC for MED-PF and Power Generation 
This model is designed to calculate the power 
electricity and design limits for a specified MED 
capacities operated by Solar Organic Rankine cycle 
(SORC). The system consists of PTC solar field, boiler 
heat evaporator, pump unit and Therminol-VP1 heat 
transfer oil (HTO). Rankine cycle consist of Turbine, 1st 
MED effect for heat rejection, pump unit, and Toluene 
working fluid for power generation. MEDpf to 
desalinate the seawater based on the exhausted heat 
from turbine unit. Solar field would harvest a suitable 
energy gain from the sun then transferring the huge 
heat from HTO to the boiler evaporator (Toluene). Dry 
saturated steam (Toluene) would power on the turbine 
unit generating the electricity. The rest of the steam 
(superheat) will reject its heat via thermal transfer to 
the MED and pumped again (saturated liquid-Toluene) 
to the evaporator then turbine unit. Thermo-physical, 
energy, exergy, cost, and thermo-economic streams 
are calculated. 

 
 Solar ORC for Reverse Osmosis Basic Module 

Discover how to generate power and desalinate 
seawater via solar organic Rankine cycle. Therminol-
VP1 is used as a heat transfer oil for solar cycle. Toluene 
is used for the power cycle to generate power. In this 
sub-model: 
1.User should specify the ambient temperature in 
degree Celsius. 
2.Also plant productivity should be specified (Md, 
m3/day). 
3.Outlet collector temperature, oC (max not exceeding 
above 400oC for HTO). 
4.Inlet turbine temperature, oC (max not exceeding 
above 318oC for Toluene working fluid-dry saturated 
phase). 
5.Double click on the each unit to assign the design 
data. 
Note that: For PTC collector the design operating 
temperature shouldn't exceed above 400oC. 

 
 

https://www.redslibrary.com/
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 PhotoVoltaic Model 
Try design your own business based on PV aspects. 
Download and control your PV selection before going 
to the market. User can easily assign the PV power (5-
280 Watt) & Solar flux (W/m2 and /or kWh/m2) to 
obtain the following: 
1-Open circuit voltage, V. 
2-Short circuit current, A. 
3-Maximum voltage, V. 
4-Maximum current, A. 
5-Module efficiency, %. 
6-Cell efficiency, %. 
7-Net weight, kg. 
8-The dimensions, m2. 
9-The system total power, kW. 
10-The battery capacity, Ah. 
User can assign the total load in order to calculate 
many important parameters such as total area, module 
area, costs, etc. 

 
 CSP for Margarine Heat Process 

Butter melting process is considered a process heating 
which consumes a huge amount of thermal power. 
User can assign some of the specific required data to 
calculate a design model for solar area, mass flow rates, 
and pumping power. Moreover; cost and 
environmental correlations were embedded. The tank 
model calculates the Qloss by considering the air gap, 
and break resistances. Moreover; user has the ability to 
calculate the basic model for SAFOLA (no system 
enhancements) or calculate the system based on the 
new specifications. PTC trough collector is used with 
the use of water steam flow rate. The water steam is 
dry saturated vapor. 

 

 Parabolic Trough Collector (Performance 
Model) 

This model is performed to calculate the performance 
aspects of the PTC (Parabolic Trough Collector with 
Molten Salt and/or Water working fluids) based on 
the considerations of the MATS project 2012. User can 
calculate the following:- 
1-Outlet collector temperature. 
2-The receiver temperature. 
3-The useful energy. 
4-The Collector performance. 
Dynamic modeling is allowed. 

 
 Concentrated Solar Gas Engines 

Gas engines are mechanical devices working 
theoretically on the P, V=C cycle, or its modifications, in 
which compressible fluids, such as air, hydrogen, 
helium, nitrogen or even vapors, are used as working 
fluids. Air is used in this model. Design model is 
developed to calculate the following:1-Dish design 
parameters (area, efficiency, etc...).2-Selecting Stirling 
or Brayton engines design parameters (volume, 
pressure, physical properties, etc...). 
User can assign some parameters such as: 
1-Power needed by the load, kW. 
2-Solar radiation data, W/m2. 
3-Temperature and some physical properties. 

 
 
 
 
 

*Note: 
Dynamic modeling with respect to 
time limit is allowed for all models. 

https://www.redslibrary.com/
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 Solar Radiation Model 
User can simulate and predict the solar radiation 
insolation at the location of operation. User can easily 
assign the day of the year, location data, and day hours 
to calculate the instant radiation, hourly global 
radiation, daily average, monthly average, and a lot of 
useful data. MatLab-Simulink environment should be 
used. HOTTEL, ASHREA, IQBAL, BIRD, and ATWATER & 
BALL clear sky models are embedded. User can 
compare between clear sky models at the same 
location. 

 

GDS Library 
Desalination by means of renewable 

energy sources is thus a suitable solution for 
providing fresh water. Geothermal wells deeper 
than 100m can be employed to power 
desalination plants. The geothermal energy is 
used to heat the saline water and it could be 
used to generate electricity for operating RO 
units.  

Furthermore, with the recent progress 
thermal distillation technology, the utilization of 
geothermal brine with temperature up to 60°C 
has become a promising option. Therefore, GDS 
library contains most of types and 
configurations of thermal and membrane 
desalination processes combined with 
geothermal technologies. Also, steam and 
organic Rankine cycles are considered in the 
same library. The user has the ability to run out 
some important parameters related to the 
geothermal reservoir such as: 
• Well bore. 
• Well depth. 
• Rock temperature. 

• Field data (mass flow rates, pressure, enthalpy, 
area, etc.). 
• Pumps power. 
• The driller dimensions. 
• Drilling, field, and plant costs. 

Moreover, the user can select the 
method of thermal power utilization and the 
combination type with the power plant or the 
direct vapor generation with thermal 
desalination type. For direct combinations, flash 
tanks and heat exchangers are used with multi-
stage flash, multi-effect distillation (thermal and 
Mechanical vapor compressions). For indirect 
combinations, steam or organic Rankine cycles 
are utilized for RO membranes and multi-effect 
distillation with mechanical vapor compression 
(MED-MVC). 
 

 

 

https://www.redslibrary.com/
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GDS Models List 
 Geothermal Binary Organic Rankine Cycle 

for MEDpf Desalination & Power 
Geothermal binary cycle for ORC powered MEDpf 
desalination & power generation is performed. The 
plant consists of: 
1-Geothermal well with saturated liquid output. 
2-BHX evaporator as intermediate unit (heat 
exchanger). 3-ORC with Toluene working fluid (turbine, 
recuperator, and pumping system-Toluene working 
fluid). 4-EDpf with 1st effect condenser, and end plant 
condenser. 5-Well. 6-Cost. 7-Performance block. 

 
 Single Flash Steam Geothermal Plant for 

MEDpf-TVC Desalination 
GeoThermal plant (Single Flash Cyclone) is operated in 
order to power on the Multi Effect Distillation thermal 
vapor compression desalination plant. User can assign 
the total plant productivity. No power generation 
developed through this model. It is operated for only 
desalination. The plant consists of: 
1.Geothrmal well, 2.Pumping unit, 3.Flashing tank, 
4.MEDpf-TVC, 5.Cost analysis. 

 
 
 

 Single Flash Steam Geothermal Power Plant 

for MEDpf-TVC Desalination & Power 
GeoThermal power plant (Single Flash Cyclone) is 
operated in order to power on the Multi Effect 
Distillation thermal vapor compression desalination 
plant. User can assign the total plant productivity. The 
plant total power will be calculated based on the 
requested from the plant productivity. 
The geothermal desalination plant consists of: 
1.Geothrmal well, 2.Pumping unit, 3.Flashing tank, 
4.Turbine unit, 5.MEDpf-TVC, 6.Cost analysis. 

 
 Single Flash Steam Geothermal Power Plant 

for MEDpf Desalination & Power 
GeoThermal power plant (Single Flash Cyclone) is 
operated in order to power on the Multi Effect 
Distillation desalination plant. User can assign the total 
plant productivity. The plant total power will be 
calculated based on the requested plant productivity. 
Cost analysis block is considered. 

 
 
 
 
 
 
 
 
 

*Note: 
Many of thermal auxiliaries units 
were added to the GDS library. 

*Note: 
Many of thermal GDS plants with 
different configurations are ready for 
you. 

https://www.redslibrary.com/
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Auxiliaries List 
 Cooling Tower Model 

This model is about natural draft wet cooling tower 
(NDCT wet).  

 
 Fuel Cell Model 

In this model, user can calculate the design aspects of 
the Fuel cell module by just assigning the total 
system power or load. User can input the power, Watt 
to calculate the following: 
1- No. of Cells. 2- Total weight, kg. 3- Size, cm3. 4- 
Hydrogen pressure, bar. 5- Mass flow rate, kg/min. 
6- Voltage and Current. 

 
 Heat Exchangers Model 

A heat exchanger is a device used to transfer heat 
between a solid object and a fluid, or between two or 
more fluids. The fluids may be separated by a solid wall 
to prevent mixing or they may be in direct contact. 

 

 

 Pumps Modeling 
In this model, user can discover the design and 
performance aspects of different types of hydraulic 
pumps. 
-Portable diesel water pump, -Single stage clean water 
pump, -Vortex pump, -Solar water system pump 
-Deep well pump. Furthermore; user can go through 
the calculation model for centrifugal pump, which the 
user can calculate the following: 
-Power, -Torque, -Pressure difference, -Actual pump 
head based on the addressed losses 
-Specific speed: to decide the flow pump type (radial, 
mixed, or axial flow arrangements) 
-Hub diameter, -Shaft diameter, etc. 

 
 Fuel Cell for Reverse Osmosis ERD 

User should specify the productivity and some 
operating conditions for ROerd unit. Also it is very 
important to assign the kW power. Fuel Cell is 
embedded for steady operation. Cost analysis are 
embedded within the main simulink block. The model 
is built based on design technique of modeling. User 
can calculate the size of the FC, the flow rate, the 
temperature, the pressure, the efficiency and the 
weight. 

 

https://www.redslibrary.com/
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 Photovoltaics for Hydro-Power Plant 
This model is concerned about Solar (PV)-Hydro (Pelton 
Wheel Turbine) Power Plant. The model contains: 1-
Upper tank.2-Impulse turbine.3-Lower tank.4-Pump.5-
PV system for the pump. User can assign some 
parameters such as:1-Power needed by the load, kW.2-
Diameters, m. 

 
 Evaporative Air Cooler Unit (Design Model) 

An evaporative cooler is a device that cools air through 
the evaporation of water. Evaporative cooling differs 
from typical air conditioning systems which use vapor-
compression or absorption refrigeration cycles. 
Evaporative The temperature of dry air can be dropped 
significantly through the phase transition of liquid 
water to water vapor (evaporation), which can cool air 
using much less energy than refrigeration. User can 
only assign the air flow rate in m3/h to get the 
following:1-Power, kW.2-Air flow style.3-Working 
current, A.4-Water consumption, L/h.5-Effective area, 
m2. 

 
 
 

 Diesel generators 
Diesel generator unit for power calculations.1.User 
should specify the efficiencies.2.Environmental 
conditions.3.The brake power in kW.4.Bore and stroke 
in m. 

 

WDS Library 
Wind energy plays a vital role in the 

quest for renewable and sustainable energy as 
well as in reducing carbon emission. Moreover, 
wind turbines have demonstrated their viability. 
It is estimated that their indirect carbon dioxide 
emissions (through their material fabrication) 
are paid back within nine months of operation 
for offshore turbines. They are, essentially, 
grouped into two configurations based on their 
rotational rotor axis with respect to the ground: 
(i) the older generation, lower–power vertical 
axis vertical wind turbines (VWT) and (ii) the 
higher power, horizontal-axis horizontal wind 
turbines (HWT) at wide commercial 
deployment. In this work, design and simulation 
of different types of wind turbines are 
performed and analyzed based on design 
method of modeling. The developed power of 
the load on turbine unit is assigned in order to 
calculate the rest of design parameters such as 
minimum wind speed, average wind speed, 
rotor diameter, hub height, rotor speed, and the 
unit cost. Artificial neural network (ANN) 
algorithm is used to simulate the turbines and to 
compare the results with the correlations and 
the test data from the manufacture manual. The 

https://www.redslibrary.com/


 REDS Software Library: https://www.redslibrary.com                                                                                      13 
 

WDS library is constructed for different types of 
wind turbines. The MatLab/SimuLink (GUI) and 
ANN are utilized for the simulation procedure. 
The wind turbines are modeled within the range 
of operating conditions (0.5–7500 kW for HWT 
& 0.3–10 kW for VWT). This modular program 
has great capabilities to overcome previous 
programming problems and limitations such as 
the recycle streams. The units are modeled to 
present a good example of the proposed 
modular program. Moreover, the new code may 
help the user or the designer to select a suitable 
turbine unit based on the demanded electrical 
power from the desalination load. In order to 
simulate and predict the characteristics of 
different types of wind turbines, a lot of real 
data are taken from the manufacture manual of 
each type. It is proposed that by identifying the 
output power from the turbine unit, the design 
limits would be calculated. Moreover, the 
designer has a great ability to assign the number 
of wind turbines that could be used in the wind 
farm based on the unifying power and the total 
power. The developed code of the WDS library 
calculates the following design limits for wind 
turbines: 
• Starting wind speed (cut-in speed), m/s. 
• Average wind speed, m/s. 
• Hub height, m (HWT) and fin length, m (VWT). 
• Rotor diameter, m. 
• The rotor speed, RPM. 
• The unit cost, $. 
• Number of blades in case of vertical type. 

• Wind farm design (number of required wind 
turbines, area and dimensions). 
 

WDS Models List 
 Vertical Wind Turbine for Reverse Osmosis-

ERD 
Vertical Wind Turbine unit is modeled to power on 
Reverse Osmosis plant with different configurations. 
User should specify the productivity and some 
operating conditions for RO-basic unit. Also it is 
very important to assign the kW power. Vertical Wind 
Turbine VWT is embedded for steady operation. The 
calculated load power from RO will be used as an input 

for the VWT farm.  

 
 Horizontal Wind Turbine for Reverse 

Osmosis ERD Desalination 
User should specify the productivity and some 
operating conditions for RO-basic unit. Also it is 
very important to assign the kW power. Horizontal 
Wind Turbine HWT is embedded for steady operation. 
The calculated load power from RO will be used as an 
input for the HWT farm. Cost analysis is considered in 
this model. 

 
 

 

*Note: 
Cost analysis is editable based on the 
market fluctuations. 

https://www.redslibrary.com/


 REDS Software Library: https://www.redslibrary.com                                                                                      14 
 

 Wind Turbines Model 
This is a general model for all types of wind turbines. 
User can select between Horizontal type and vertical 
type.  

 
 Vertical Wind Turbine Model 

User should specify the required *power in kW per set 
in order to gain the following:1-Wind speed, m/s2-
Rotor diameter, m3-Tower height, m4-Initial cost, $5-
Number of wind turbines, #6-Torque, N.m7-Rotor 
speed, RPM8-Power coefficient 
*Note That: The power range is 0.2-50 kW 

 
 Horizontal Wind Turbine ANN Model 

Horizontal Wind Turbine model ANN: User can assign 
the following:1-Wind speed, m/s2-Power, kW The 
minimum allowable wind speed is 1.4m/s. The 
minimum allowable wind power is 330kW.User should 
input the data in vector form [Vw P]. 

 

REDS Publications & Validity 
 Under the license of REDS software, we 
succeeded to publish many scientific papers and 
thesis in international Journals with impact 
factor. In this part, a short list of some of our 
publications and grants are pinpointed. 

Publications 
 Influence of solvent in the synthesis of nano-

structutred ZnO by hydrothermal method and their 
application in solar still, Journal of Environmental 
Chemical Engineering 5 (2017) 1219–1226. 

 Techno-economic analysis of a stand-alone solar 
desalination plant at variable load conditions, Applied 
Thermal Engineering 133 (2018) 659–670, 
https://doi.org/10.1016/j.applthermaleng.2018.01.07
4. 

 A new modeling technique based on performance data 
for photovoltaic modules and horizontal axis wind 
turbines, Wind Engineering Journal, 2017, 
DOI: 10.1177/0309524X17737052. 

 Performance Analysis of Different Working Gases for 
Concentrated Solar Gas Engines: Stirling & Brayton, 
under publication, Energy Conversion & 
Management, 150 (2017) 651-668. 

 A Novel Study of Using Oil Refinery Plants Waste Gases 
for Thermal Desalination and Electric Power 
Generation: Energy, Exergy and Cost Evaluations, 
Applied Energy 195 (2017) 453–477. 

 Study of Using Solar Thermal Power for Margarine 
Melting Process Heat, Journal of Solar Energy 
Engineering  APRIL 2015, Vol. 137/021004-1  ASME 
Journal, DOI: 10.1115/1.4028367. 

 Solar Photovoltaic Modules Modeling Based Design 
Technique, Energy technology Track of IAC 2014 
International Conference on Industrial Academia 
(2014) 3-5 March. 

 Wind Turbines Design and Simulation Aspects for 
Renewable Energy Applications, ARPN Journal of 
Science and Technology, Vol. 4, No. 6 June 2014, 
http://www.ejournalofscience.org. 

 Solar Panels Modeling Based Design Technique for 
Distributed Generation Applications, International 
Journal of Engineering Research and Management 
(IJERM) ISSN: 2349- 2058, Volume-1, Issue-9, 
December 2014. 

 A new visual library for modeling and simulation of 
renewable energy desalination systems (REDS), 
Desalination and Water Treatment (2013), doi: 
10.1080/19443994.2013.777369. 

 Exergy and thermo-economic analysis of solar thermal 
cycles powered multi-stage flash desalination process, 
Desalination and Water Treatment (2013), 
DOI:10.1080/19443994.2013.775670. 

https://www.redslibrary.com/
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 Thermo-economic Comparisons of Different Types of 
Solar Desalination Processes. ASME, J. Sol. Energy Eng. 
134, 031001 (2012). 

 Thermo-economic analysis of solar thermal power 
cycles assisted MED-VC (multi effect distillation-vapor 
compression) desalination processes, Energy, Volume 
36, Issue 5, May 2011, Pages 2753-2764. 

 Exergy and thermo-economic analyses of a combined 
solar organic cycle with multi effect distillation (MED) 
desalination process, Desalination 272 (2011) 135–
147. 

 Thermo-economic Analysis of a Combined Solar 
Organic Rankine Cycle-Reverse Osmosis Desalination 
Process with Different Energy Recovery 
Configurations, Desalination 261 (2010) 138–147. 

 A new visual library for design and simulation of solar 
desalination systems (SDS), Desalination 259 (2010) 
197–207. 

 Combined Solar Organic Rankine Cycle with Reverse 
Osmosis Desalination Process: Energy, Exergy, and 
Cost Evaluations, Renewable Energy, 35 (2010) 2571-
2580. 

 Enhancement of solar water distillation process by 
surfactant additives, Desalination 220 (2008) 514–
523. 

 Theoretical and experimental study of a small unit for 
solar desalination using flashing process, Energy 
Conversion and Management, Volume 48, Issue 
2, February 2007. 

 Statistical Evaluation of Some Models to Estimate 
Instantaneous Total Insolation on Horizontal Surfaces 
within Suez Gulf Region, 7th Egyptian Syrian 
Conference on Chemical and Petroleum Engineering, 
Suez-Egypt, October 29 to 31, 2007. 

 

Grants 
 POWERSOL project “Mechanical POWER 

generation based on Solar heat engines” 
(FP6-INCO2004-MPC3, 032344).  

-Funding: 1.050.000,00€, European Commission.  
-Program: International Cooperation Activities, 

INCO. 1/01/2007- 31/12/2009. 
-Administrative coordinator: Julián Blanco 

Gálvez (CIEMAT, Spain). 
-Scientific coordinator: Lourdes García 

Rodríguez (University of Sevilla, Spain). 
-Role: Partner co-PI, Suez Univ. 
 

 MATS Project “Multipurpose 
Applications by Thermodynamic Solar” 
via EC (FP7- Project N° 268219).  

-FP7-ENERGY-2010-2-ENERGY CALL PART 2 Topic 
2.9-1 Demonstration of innovating 
multipurpose solar plants. 

-Role: Partner co-PI, Suez Univ. 
 

 ESIP Project “Egiptian-Spanish 
Innovation Programme” 2017-STDF. 

-Role: Consultant. 
 

 NPRP Project “Development of Solar 
Driven Adsorption Water 
Desalination/Cooling System Using 
Advanced Metal Organic Framework 
Material” 2017. 

-Budget: 692,465 USD. 
-Submitting institution: Qatar Environment and 

Energy Research Institute (QEERI). 
-Role: Consultant. 
 

 POWERSUN project “Power Generation 
from the Sun: Design, Fabrication and 
Applications of Combined Solar Heat 
Power System- ID 1372” project with 
University of Ain Shams via STDF 
organization (2010-2012). 

-Funding: 1.844.240,00 EGP, Science and 
Technology Development Fund-STDF (Egypt).  
-Administrative coordinator: Prof. Dr. Sabry 
Abdel-Mottaleb [PI].  
-Period: Two years. 
-Role: Partner PI-manager, Suez Univ. 
 

 RDI Project with Alexandria University 
“Innovative Renewable Energy (RE) 
Driven-MSF System with Salts 
Precipitator and Nano-Filtration (NF) 
Feed Pre-treatment (RE-NF-MSF)”. 

-Administrative coordinator: Prof Medhat 
Serour (Alexandria, Egypt) 

-Scientific coordinator: Prof Dr Hassan Fath 
(Masdar Institute, UAE). 
-Role: Partner PI-manager, Suez Univ. 
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Communications & Contacts 
Website: 
https://www.redslibrary.com 
 
Shop: 
https://www.redslibrary.com/shop 
 
Contact & Subscribe:  
https://www.redslibrary.com/contact 
 
Owner Profile: 
https://www.redslibrary.com/manager-profile 
 
Facbook: 
https://www.facebook.com/redslibrary/ 
 
Twitter:  
https://twitter.com/SharafDr 
 
YouTube: 
https://www.youtube.com/channel/UCE7pUDv
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