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1. Introduction   

   

       

About Green Power resources.      
Green energy is renewable energy. Its energy made from naturally 
replenished resources like sunlight, flowing streams and cool breezes. 
It is also made from biogas, a by-product of modern life that is 
commonly released on dairy farms and landfills. These resources will 
not run out, Renewable gases can enable decarburization of sectors 
that are difficult to mitigate, such as heavy industry and chemical raw 
materials. Renewable gases can also provide clean, distributable 
energy generation to support intermittent renewable technologies and 
help maximize the value of waste and use it to support the 
development of a circular economic the goal was to design creative 
devices and systems for hydrogen applications that will power green 
energy futures.   

   

The Renewable Gas         

We will build on the democratizing power of hydrogen.      

Our vision is to live in a world where fossil fuels are no longer used and 
green hydrogen powers our lives via renewable energy sources, 
hydrogen generation process is a new knowledge and the process energy 
generation process by it is modern projects and researches In this paper 
we talk about generation hydrogen by physics methods using a water 
and    

Electricity       

Hydrogen has been a forgotten clean energy source for decades, 
particularly since it was first proposed as a renewable energy source, and 
has been sidelined by associated technologies such as hydrogen fuel cells, 
which have failed to catch up with other popular clean energy sources 
such as wind and solar today. However, thanks to some recent 
technological developments, and research efforts made by prominent 
international bodies as well as realizing the importance of alternative 
energy sources in government plans to confront the consequences of 
climate change, there may be an opportunity today to consider hydrogen 
as a source of alternative energy. More than ever. Renewable hydrogen 
production     Green hydrogen production is based on a process called 
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electrolysis. During which an electric current is passed to separate water 
molecules into hydrogen and oxygen atoms. When hydrogen is produced 
in this way, the only by-product is water, yet we can generate clean energy 
that can be used in industry, transportation, and more. However, the 
dilemma is that today's water electrolysis techniques are very expensive, 
and require highly purified desalinated water, which is difficult to obtain 
in desert areas.      

To overcome this, conducts unique research in direct electrolysis of 
seawater to avoid the need for desalination or the use of pure water, in 
addition to conducting research aimed at producing new and durable 
materials for electrolyzes, which contribute to reducing the cost of 
these processes, and developing algorithms supported by custom 
artificial intelligence technology. To improve the performance of 
electrolyzes.      

Research efforts are not limited to developing the electrolysis process 
only, but also include devising other ways to use hydrogen after its 
production and developing solutions for the hydrogen transfer process, 
which is the main challenge of this entire process. Since hydrogen 
cannot be transported easily, one proposed solution is to convert the 
hydrogen produced into fuels and chemicals, which can be transported 
more easily.      

Green hydrogen can be converted into carrier molecules such as 
ammonia, methanol, and formic acid. Scientists research the 
production and use of various hydrogen-bearing molecules for 
industry, power generation and transportation applications.      

There is no doubt that these efforts and developments in the production 
process will move the green hydrogen sector to a stage where it is more 
feasible from an economic point of view.      
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How it helps       

Hydrogen is use in generation power by some type process like:      

The planet: By reducing methane leaks, companies can reach emissions, 

achieve climate goals and improve safety. Consider: methane is 80 times more 

effective at trapping heat than carbon dioxide after 20 years, according to the 
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Environmental Defense Fund.     

 

Hydrogen fuel cells to power 

airplanes and air taxis      

Drone concept pictured above      

Definition: A fuel cell works by 

converting stored chemical 

energy into electricity, just like a 

battery. The hydrogen fuel cell is 

one of the most common and can 

be used in aircraft propulsion 

systems. It can contain three to five times more energy than the electrical system 

of a battery of equivalent mass. Properly designed, the hydrogen fuel cell system 

weighs less and is more compact than an equivalent battery electrical system.      

How it helps the planet: Propulsion with hydrogen fuel cells can reduce the impact 

of aviation's climate by 75 to 90%, according to a McKinsey hydrogen technology 

study. Unlike a combustion engine, a fuel cell assembly has no moving parts and 

can operate quietly and with higher levels of efficiency and reliability. This form of 

payment will be especially important as the future of transportation changes to 

long-haul air taxis.      

      

   Renewable hydrogen       

Renewable hydrogen, or ‘green hydrogen’, is hydrogen that is produced using 

renewable energy sources and feedstock is with minimal or zero emissions. This can 

be done through electrolysis     

Using renewable electricity or by using biome thane SMR. Fossil fuel-derived 

hydrogen can have significant emissions and may not reduce emissions compared 

to direct coal or natural gas use.        

https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
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https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
https://www.honeywell.com/us/en/press/2020/10/honeywell-acquires-ballard-unmanned-systems
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Electrolysis is a process in which water is split into hydrogen and oxygen using 

electricity. SMR is a process in which methane is heSQ1UTated with steam and a 

catalyst to produce syngas, a mixture of carbon monoxide and hydrogen, which 

reacts further to produce carbon dioxide and hydrogen.        

Other renewable gases        

Other renewable gases could provide a zero emissions alternative to fossil fuel use. 

Examples include Dimethyl ether and synthetic methane made using renewable 

hydrogen and carbon dioxide.  
Technologies and markets for these gases are relatively immature but they may 

become commercially viable in the medium term.   
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HYBRID SUSTAINABLE ENERGY TEC. 

(HSE) :   

 The technology is based on the maximum benefit from the results of research 

and science related to energy sustainability, by designing an autonomous 

system, or depending on environmentally friendly resources, both 

economically and environmentally, The technology is based on designing 

power cells based on principles   
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Background    The details of the cell design vary according to 

the requirements of the system to be fed and the amount of energy in it 
with the stability of basic elements in all cells   
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2.1 ELECTROLYSER  The alkaline solution works as electrolyte in the 
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cells. It leaves the cell with generated hydrogen and oxygen to the gas-lye 

separators and goes to the collection pipes. After filtering out the impurities, the 

solution is pumped back into electrolyzer.     
   

    

Supplementary of the DM water:   

The DM water is fed into both the hydrogen washer and oxygen washer for supplementary of DM 

water in the hydrogen generating system by the DM water pump. Additionally, the DM water 
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supplementary system can also be used to deliver lye from the lye tank to the O2 separator for the 

purpose of supplementary of lye solution if necessary.   

   

   

   

   

   
   

Preparation of lye：   

The function of lye is to improve the electrical conductivity for water electrolysis. Under normal 

operation condition, the consumption of lye will be nearly zero. Generally, the supplementary of 

lye will be needed only one time each year, if necessary, with a small amount of lye. For 

preparation of lye solution, solid caustic potash is added into the lye tank that is filled with two-
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third of DM water inside and then the lye pump starts to agitate that helps to dissolve the caustic 

potash in the DM water.   

   

 
General   

1) The BUYER should perform civil engineering design for the architecture of PLANT, in 

accordance with its national corresponding standards and codes.    

2) The SELLER should provide to the BUYER detailed technical specifications on all 

equipment, skids and / or modules, including the loads, foundations, pipe connections and 

cables connection between skids and / or modules.   

3) The BUYER may ask the SELLER to provide the international corresponding standard 

and code for the engineering design on the PLANT and in accordance with his own actual 

condition, the BUYER can be entitled to accept the standard or refuse the standard to be 

adhered to. The BUYER has assigned supposing the process design and erection design on the 

PLANT to the SELLER, it is regarded automatically that the BUYER accept the corresponding 

standards, which are applied to the engineering design on PLANT by the SELLER.    
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2.2 FUEL CELL     
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2.1.1 WHAT IS A FUEL CELL?    
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Electrolysis of water Water electrolysis is a well-established technology that has been used for 

nearly a century for various applications in industry, and is also considered an essential process that 

can also be used to elucidate the mechanism of  

hydrogen production by water electrolysis and other various mechanisms, and it is expected that 

hydroelectric transformers will occupy an increasingly prominent place in the near future. For the 

decentralized production of hydrogen in particular, and this article will talk about the mechanism 

of hydrogen production by electrolysis. Hydrogen production mechanism by electrolysis Low cost 

alkaline water electrolysis is a sustainable and stable method, using renewable energy inputs, but 

preventing hydrogen/oxygen mixing and efficient use of unstable renewable energy is a major 

challenge.     
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2.1.2 How does a fuel cell work?    

A fuel cell is comprised of two electrodes and an electrolyte membrane. The electrodes are 

called a cathode and an anode, and they sandwich the electrolyte membrane between them. 

Within that system, a series of chemical reactions occur to separate the electrons from the fuel 

molecules to create energy.    
 

    
The fuel, typically hydrogen, is fed into the anode on one side while oxygen is fed into the cathode 

on the other. At the anode, the hydrogen fuel molecules are separated into protons and electrons 

that will travel different paths toward the cathode. The electrons go through the electrical circuit, 
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creating the flow of electricity. The protons travel through the electrolyte to the cathode. Once at 

the cathode, oxygen molecules react with the electrons and with the protons to create water 

molecules.    

    

From the use of renewable energy, the hydrogen production mechanism occurs by 

electrolysis at the cathode by reducing water; as the anodic Ni (OH) 2 is oxidized at the same 

time to NiOOH, the subsequent oxygen production includes the reduction of the catholic 

nickel ox hydroxide, and this can be expressed by the following equation:      

NiOOH → Ni (OH) 2 the production of NiOOH      

During electrolytic hydrogen production can be combined with the zinc anode to form a battery 

of zinc with NiOOH-Zn, and the discharge product, Ni(OH) 2 , can be used in the electrolytic 

hydrogen production mechanism once Others, the electrolysis of water is generally performed at 

room temperature under acidic or alkaline conditions, whereby the electrolysis of water is 

performed under the acidic state in an electrolyze with a PEM proton exchange membrane; It is 

called PEM, and although PEM water electrolysis systems offer many advantages, such as high 

energy efficiency, high rate of electrolytic hydrogen production, and compact design, their use 

faces many challenges due to the high cost of catalysts and membranes    

      .   

    

The effect of pressure on the electrolysis of water The speed of pressure on the water molecule 

determines  the amount of energy required, so an increase in pressure will mean that more energy 

will be required, and the same amount of voltage can be used by increasing the electric current, 

and this depends on the amount of electrolyte at the anode / cathode used in the generator , and 

if one could make an atmospheric medium such as a car battery, the electric current would not 

change with respect to the medium but to the atmosphere; Where water molecules cause 
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refraction and/or reversal reflexes that will make the lightning energy more exciting than it actually 

is but will increase the strength of the electric current somewhat, by passing through the water 

molecule in the air and then bouncing back, and then continuing to measure Lightning force with 

respect to the number of times the bolt's energy is amplified in the multitude of a series of reflexes 

down a path Electron , the higher the humidi ty, the higher the energy.   
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A fuel cell is a clean energy source with 

the only byproducts being electricity 

(power), heat and water. A single fuel cell 

alone only produces a few watts of 

power; therefore, several fuel cells can 

be stacked together to create a fuel cell 

stack. When combined in stacks, the fuel 

cells’ output can vary greatly, from just a 

few kilowatts of power to 

multimegawatt installations.    
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2.2  ENGINE & TURBINE:    

INCREASED INTEREST IN HYDROGEN ENGINES 

  
    

Hydrogen and hydrogen engines have received a lot of attention in business, media, 
and government circles. For good reason - the need to reduce global greenhouse 

gas emissions and reach the destination zero is greater than ever. Hydrogen fuel is 

one of the most promising non-fossil energy carriers.      

In the electricity sector, energy-to-hydrogen and hydrogen-to-energy technologies 
such as hydrogen combustion turbines are rapidly developing. In the transportation 
sector, initial interest has focused on fuel l cell hydrogen electric vehicles, or FCEVs. 

Recently, hydrogen vehicles powered by internal combustion engines have received 

increasing attention, especially among medium and heavy-duty trucking applications.      

        



 

MODERN HOME  

ENGINEERING   

No  

202220 
 

Rev      

Date   OCT 19th, 2022   

Annex      

 

EMAIL: ibrahimbashir4modern@gmail.com  

Tell: +249112777715  - Sudan,Khartoum  

 

23 October 22, 2022 

Hydrogen engines can enable your journey to Destination Zero by using carbon-neutral 

hydrogen fuels like FCEV, and using technology familiar to car manufacturers, fleets 

and drivers.    

HYDROGEN ENGINES AND FUEL CELLS    

    

Hydrogen engines and hydrogen fuel cells are very different technologies that achieve 
a similar function— powering a vehicle using hydrogen.      

They are two complementary technologies that serve different applications and 

respond to different end user requirements.      

Fuel cells are a new and advanced technology. Hydrogen engines are just modified 

internal combustion engines. The hydrogen-fueling infrastructure developed for the 
applications of one can serve the applications of the other. And any development 
towards more economical onboard hydrogen storage is entirely applicable to both.   

    

    
    

ENVIRONMENTAL BENEFITS OF HYDROGEN ENGINES    
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Vehicles with hydrogen internal combustion engines can operate without any carbon 

dioxide emissions coming from hydrogen fuel, directly or indirectly, depending on the 

hydrogen source used.     

Hydrogen generated by electrolysis using electricity from solar panels or wind 

turbines, for example, enables carbon dioxide-free driving. In addition, hydrogen 

fuel does not release any particulate matter, carbon monoxide, or volatile organic 

compounds.      

However, hydrogen engines have the potential to release some nitrogen oxides, an at 

 
 
 

B urging hydrogen is a potential pathway to decarbonize gas ‘turbines by 
replacing natural gas fuel with hydrogen, which has no carbon,  
And therefore, no CO² in the exhaust. One area to consider when burning  
Hydrogen is that more NOx may be produced compared to natural gas. 
M cost (~95%) of the hydrogen produced today is produced using 

 natural gas via the Steam Methane Reforming process, 
 with the resultant CO2 

 Released to the atmosphere. This is called “grey” hydrogen. 
A doing a carbon capture system to this process results in 
 “Blue” hydrogen. 

 S o-called “green” hydrogen is produced by electrolyzing water 
r into hydrogen and oxygen using renewable energy as the power 
 Source. 

 A  gas turbine does not care which 
Morphemic pollutant that can contribute to the haze sometimes 
seen over large 
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cities during the summer months. Post-treatment systems are used to eliminate most 

NOx emissions.     
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2.3 ALTERNATOR:    

While the battery is essential for starting your car when it is off, the alternator keeps 

your car alive when the engine is running. The alternator powers most car's 

electronic components while you're driving around or idling, including your 

headlights, electric steering, power windows, windshield wipers, heated seats, 

dashboard instruments, and radio. The alternator supplies all of them with direct 

current (DC) power. Your alternator is also responsible for charging your car battery 

while driving.    

    

The alternator works by turning mechanical energy into electrical energy. When 

your engine is on, it powers a drive belt that rests on a pulley attached to the 

alternator. The pulley turns the alternator's rotor shaft, which spins a set of 

magnets around a coil. These spinning magnets generate alternating current 

(AC) around the coil, which is then channeled to the alternator's rectifier. The 

rectifier converts that AC power into DC power, which activates your electrical 

systems.    

    

Alternators typically last the lifetime of your vehicle, but that does not always 

happen. General wear and tear, heat damage, overuse, exposure to water, faulty 

parts, or frayed wires can put your alternator out of commission before your car 

heads to the scrap yard.      
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Services  
PROJECT MANAGEMENT:  
  Procurement  

  Project Scheduling  

  Project Management  

  Project Cost Estimating  

  Business Case Development  

  Feasibility and Strategic 

Studies MECHANICAL I PIPING 

ENGINEERING  

  Auxiliary Steam  

  Pump Barge Design  

  Pipe Stress Analysis  

  Finite Element Analysis (FEA)  

  Process Plant I Equipment 

Layouts  

  Power and Process System Design  

  Pipe and Pumping System Analysis  

  Detail Mechanical and Piping Design  

  Computational Fluid Dynamics (CFD)  

  Thermal Power Generation System Design  

  Water Hammer and Fluid Transient Analysis  
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  3D Modeling/Rendering/ Virtual Walk-throughs  

  ASME Pressure Part  

  Pressure Piping Design and Registration PROCESS ENGINEERING + 

Water Balances  

  Opportunity Studies  

  Process Calculations  

  Emissions 

Calculations  

  Energy Audits and 

Studies  

  Steam and Power 

Balances  

  Pump & Slurry 

System Calculations 

ELECTRICAL 

ENGINEERING:  

  Layouts + Module 

Design  

  Area Classification  

  Power System 

Studies  

  Electrical 

Buildings Design  
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