Upgrading of technologies in the energy economy

Increasing energy consumption in the world with a growing population and seek to improve living standards, better, and that the continued increase in demand for energy services caused many problems, including dwindling resources of the country and the worsening of environmental pollution resulting from energy consumption of all kinds. It is well known that kilo watts, seeking one of the principle of electricity enough to light the lamp being able to 100 watts for 10 hours or raise one ton to an altitude of 300 meters. As sufficient consumption of 20 liters of gasoline in the average car for a distance of 180 km. In order to conserve energy can provide a kilowatt-seeking the same possibility of lighting a greater or an amount greater than the mechanical work would be useful to improve the adequacy of the technical means used, based on research by the University of Harvard and Princeton of California at Berkeley and the Institute of Energy WRI has found that it was technically possible to the economy in energy consumption by between 25 and 45% is not intended here rationing in the use of energy, but energy use enough higher. And Japan has achieved high rates of energy-saving adoption of modern techniques and are the main areas of energy-saving: 
1 included most of the steps the economy in the consumption of oil today, the technical improvements made to the design of cars powered by gasoline and diesel, such as the use of electronic devices and reduce vehicle weight and improve the shape smooth and others, and thus decreased consumption of the vehicle normal in the past fifteen years about 25% in Germany and about 50% in the United States of America, and introduced many improvements in the aircraft industry and consumption fell jet engines. If we knew that half of global oil production consumed 500 million cars and trucks and that the average annual increase in vehicle fleet of at least 4.8% rate of consumption of cars will be operating in 2030 more than that.Combined-cycle natural gas plants — the most efficient type of fossil-fuel power plants in use today — could be retrofitted with a carbon-capture system to reduce the output of greenhouse gases by 90 percent. But the MIT researchers’ study found that their proposed system could eliminate virtually 100 percent of these emissions, at a comparable cost for the electricity produced, and with even a higher efficiency (in terms of the amount of electricity produced from a given amount of fuel). Jack Brouwer, associate director of the National Fuel Cell Research Center at the University of California, Irvine, says that the high efficiency and the carbon separation capabilities of solid-oxide fuel cell technology “are indeed impressive.”

A combined cycle power plant is a power generating plant comprising a gas turbine system and a steam cycle system. The combination of the cycles creates a power plant driven by waste heat produced steam from the gas turbine system. In the first cycle, fuel is burned and the resulting combustion powers turbines, which produces electricity. The exhaust heat normally lost during this process is directed into a heat-recovery generator (See Heat Recovery Systems below). These units create more steam, which spins an additional turbine-generator and produces more electricity. Finally, the steam is discharged into a condenser, which returns the steam to its liquid state for recycling. In short, Combined Cycle Power Plants attempts to increase efficiency in creating electricity by combining several different power plant cycles that power generators and turbines. 

 




 

Combined Cycle Power Plants vs. Single Cycle Power Plants 

A single cycle power plant generates electricity without recycle streams and thus only pushes energy through one "loop." There are several types of single cycle power plants, but the two most common of these are the steam-powered plant (Rankine Cycle) and the gas-powered plant (Brayton Cycle). In a Brayton cycle power plant, the exhaust gas contains huge amounts of energy that is wasted. Meanwhile, in a Rankine cycle power plant, large amounts of energy are needed to power the boiler to create the steam. It is no wonder that the two types of single cycle power plants average efficiencies of 40%. Obviously, there is significant room for improvement. The Combined Cycle Power Plant combines the two types of single cycle to use energy more frugally, thus creating a MORE EFFICIENT cycle. In the combined cycle power plant, the exhaust gas from the Brayton cycle is used to power the boiler that makes the steam for the Rankine cycle. The combined cycle power plant wastes very little of the energy in the exhaust from the Brayton cycle, and it does not require outside energy to power the boiler. By using the Brayton cycle to power the Rankine cycle, the efficiency of the power plant is increased significantly.(8) Normally, combustion turbines (Brayton cycle) have an efficiency of 25-35% and most steam powered turbines have an efficiency of 40-45%. When the two cycles are combined the power plant’s overall efficiency can increase up 60%. 

Brayton Cycle: 

The Brayton cycle is the primary cycle of a combined cycle power plant. The Brayton cycle uses air as the working fluid in a single phase system. The air is highly compressed, and then ran through a burner, where some type of fuel is combusted to create large amounts of heat and even larger pressures. The gas then passes through a turbine, which in turn powers a generator. The exhaust gas leaves the turbine still at a very high temperature, and the exhaust is then used to power a boiler. The steam generated in the boiler is not as hot as the exhaust gas, of course, but it contains more than enough energy to power a steam turbine. (5) (2) (11) 
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Figure 1: Gas Turbine Flow
Rankine Cycle: 

The Rankine cycle is the secondary cycle in a combined cycle power plant. The Rankine cycle operates at lower temperatures than the Brayton cycle, and also incorporates a phase change, something the Brayton cycle does not do. The turbines are powered by superheated steam, which is typically at at temperature of around 565°C. The steam is created by running water through tubes in a boiler. The heat that enters the heat exchanger is carried by the exhaust gas from the Brayton cycle, which is still very hot. In this manner, leftover heat from the Brayton cycle is NOT wasted, but is used in a fairly efficient manner. The steam condenses after transferring the majority of its energy to the steam turbine, and is then recycled. A Rankine cycle is not terribly efficient on its own, but in combination with the Brayton cycle, a Combined Cycle Power Plant is  EXTREMELY efficient
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Figure 2: Steam Turbine Flow
Heat Recovery System 

The heat recovery system is a vital part of any combined cycle power plant. Before the heat given off by the gas stream (gas turbine) can be used to power the turbine, it needs to be recovered. The Heat Recovery System, HRSGs, consist of three components: Evaporator, Superheater, and Economizer. As water passes through, it is converted to steam, which has a higher enthalpy than the liquid phase. This is done by utilizing a heat source. Form there it is passed to the superheaters, where enthalpy is further increased by raising the temperature and pressure past the saturation pointed. The steam’s energy is then able to be used to drive the steam turbine 

Variations of Combined Cycle Power Plant 

CCGT 

A Combined Cycle Gas Turbine (CCGT) is a type of Combined Cycle Power Plant that combines the gas and steam technologies into a single shaft system where the gas and steam turbines are joined to power a single generator. In general the CCGT is lower in cost by about 5 percent and is usually more reliable. However, CCGT can be difficult to build because the shafts are much longer, where as multi-shaft systems have shorter shafts and more options in the mechanical design of the power plant. (7) 


IGCC 

The Integrated Gasification Combined Cycle (IGCC) is yet another type of Compbined Cycle Power Plant. The IGCC also combines the Brayton and Rankine Cycles for more better thermodynamic reaches. However, the fuel used to run the Brayton cycles is a synthetic fuel created in a gasifier. This gasification process also creates a source for thermodynamic energy, which is used to run more steam powered cycles. IGCC’s are currently the cleanest process in existence of coal burning power plants. The reason that IGCC are not more popular is because of the cost of installation, which is still relatively high in comparison to normal Combined Cycle Power Plant’s and other forms of power plants. The IGCC is also not as efficient at most Combined Cycle Power Plants, ranging between 40 and 45%. (8) 
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Fuel 

Majority of combined cycle power plants are fueled by natural gas which is a gaseous fossil fuel containing methane. Natural gas is burns cleaner than most fossil fuels. It produces 30% less carbon dioxide per unit energy released than petroleum, and 45% less than coal. When used in combined cycles power generation the heat output is enormous and thus more cost efficient. Currently solar combined cycle is being tested in Hassi-R’mel Algeria. While natual gas is usually used for these plants residual oil, and other light and heavy distillate fuels can be used to run these power plants. Which brings up a CCPP's biggest disadvatnage, such fuels are expensive in comparison to coal. Current U.S. prices are $1.98 for each million British thermal units of energy, compared with $12.51 for fuel oil, and $6.91 for natural gas. (4)(9) 

History: 

The Bryton Cycle was developed by George Brayton in 1876 when we was attempting to create a safe and practical engine run by light petroleum. The first power plant to use the Brayton Cycle for electricity was built by the Brown Boveri firm in Neuchatel, Switzerlan in 1939 and it ran at an efficency of 18 per cent. The combined cycle was first introduced by the Southern California Edison Company in 1984. The Edison company applied concepts from coal gasification processes in the electric utility sector. (10)(11) 

Relation to Chemical Processes- Che 211 

Acording to the First Law of Thermodynamic Energy cannot be created nor destroyed. Therefore it is possible to determine the energy entering, exiting, or being given off. 
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An Example of the Calculation of this can be found at Rice University's web cite 

2 The new technologies in power generation from fossil fuels and increased output of electric generating stations from 25% to 48%. Figure 3 shows one of the techniques developed to generate electricity so-called «integrated combined cycle coal converted to gas» Intergrated Coal Gasification Combined Cycle - IGCC. The coal is converted to a mixture of gaseous interaction with steam and oxygen before burning and the system then run the combined cycle burn a mixture of gases in the gas turbine is then provided with hot exhaust gases from the exhaust to the gas turbine after its introduction in the exchanger to vaporize the water and the water vapor rotate the turbine steam conventional. 
The sessions of the vehicle more efficient than traditional steam cycles because they draw more energy per unit of coal or oil or gas burned at the station. In conventional plants burn coal or oil or gas boiler to heat water and convert it into steam runs a turbine, steam, put hot gases resulting from combustion of the chimney to the atmosphere without being exploited
The processing engine organizer electronic speed raise the adequacy of the system pump engine from 31% to 72%, the investor can recover the cost of a regulator in two years or less, the net effect of the Pacesetter in the case mentioned is the energy saving by 21%. Experiments have shown that the improvements made to the electric arc furnaces in the steel industry has made gains in energy savings up to 30%. Can be summarized the most important results and benefits that may be achieved by each country adopting the principle of efficiency in the use of electricity as follows: 
1.      Stations to reduce operating expenses (fuel, maintenance and wages) on the short term. 
2.      Avoid the costs of building new generation plants in the medium term. 
3.      Avoiding the costs of replacement of old power plants in the long run. 
4. Industrial competitiveness between the means of production company, which reduces the cost of electricity by 20% or 30% provide their product prices, strong competition and Find solutions to major problems suffered by developing countries because the money needed to buy and operate power plants consume 25% of the capital development and can provide these funds for the implementation of development projects to fruition. 
 
