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	2017 Solar Scholarship Winner: Martin Francis (University of Michigan)
Solar Action Alliance is a group of environmentalists who want to spread the word about the most clean, reliable, and abundant source of renewable energy: the sun.
The Business of Solar by Martin Francis (University of Michigan)
As a student in the Ross School of Business at the University of Michigan, I am taught that making a positive impact on the world is the most important thing I can do with my career and with my life. While this is a broad goal, to me it means placing the welfare of our earth as a higher priority than the welfare of our economy. However, these goals do not have to be in opposition with each other. Fortunately, I have found that protecting our environment stimulates economic growth. It excites me that the widespread implementation of solar energy would have an overall positive impact on our economy.
Several projects come to mind when I consider how renewable energy (especially solar) can sustain financial success. For example, Tesla’s Solar Roof is a clear example of how a solar-generated energy source can be an attractive product to the average consumer. The sleek design of the shingles, along with their incredible durability, make this product an obvious choice for savvy contractors and home owners. Another product I think of is the SOL solar-powered laptop. This is the world’s first laptop that runs entirely by the power of the sun. In the U.S.A., we often take for granted the fact that our energy infrastructure is so reliable. However, for places around the globe where energy is not always readily available, SOL is a perfect option for computer users.
As products like these continue to develop, there is a clear hope for having both environmental and economic success. Solar energy is the best renewable resource because of its potential to produce large amounts of power while still being accessible to the masses. An article by EnergySage.com states that “If the average household consumes 11,000 kWh per year and we assume 250 watt solar panels, we can use the high and low panel production ratios to calculate an average. Thus, the typical homeowner will need 28 – 34 solar panels to cover 100% of energy usage.” This means that solar is a viable option to those who are considering converting their power grid to solar energy. Not only can solar save you money in the long run, but it is also clearly better for the environment. Historically, the average price of coal has been around $0.06 cents per kilowatt hour (kWh). While steam can be as low as $0.05 cents/kWh, and small scale natural gas can be as inexpensive as $0.03 cents/kWh, it is no comparison when looking at the cost of solar energy. Recently, solar technology has become increasingly price competitive when compared to fossil fuels at prices as low as $0.029 cents per kWh!
I have always valued the importance of the environment as well as economic sustainability when considering implementation of new technology. Solar technology not only protects the environment by reducing the amount of pollutants we dump into our ecosystem, but it also is a wonderful alternative to fossil fuel energy production when comparing the cost of both technologies. With solar technology gaining momentum as a player in the worlds energy production, it is clear to see the exciting change that many individuals are taking by converting to solar energy production.
&nbsp;
Click here to apply for next years scholarship contest!
&nbsp;
The post 2017 Solar Scholarship Winner: Martin Francis (University of Michigan) appeared first on Solar Action Alliance.
	Solar Paint – The Future of Solar?
Installing solar panels is an expensive, laborious process, a fact that keeps many homeowners from making the switch. But what if, in the future, there was a cheaper, less complicated method of generating solar energy? What if that solar energy source came in the form of paint? Well, that future is actually not as far off as you might think.
&nbsp;
What is Solar Paint?
Solar paint, also known as photovoltaic paint, is exactly what it sounds like! It&#8217;s a paint that you can apply to any surface that will capture energy from the sun and transform it into electricity. The paint would essentially be your average paint, but with billions of pieces of light sensitive material suspended in it, material that would transform the typical paint into superpowered energy-capturing paint.
The cool thing about solar paint, as far as residential homeowners are concerned, is that installation is much easier and cheaper. Do you know how to paint? If so, you can do the bulk of the installation yourself! An electrician will obviously be needed to pull everything together, but you won&#8217;t be needing a full installation team working all day on your roof like you currently do with traditional solar panels.
&nbsp;
What is the Current State of Solar Paint?
Right now, solar paint is a little bit more than a concept and a little bit less than a consumer-level product. Many universities and some research groups have created their own iterations of solar paint, and some of them have had some serious success! We&#8217;ll cover those successes in the &#8220;Types of Photovoltaic Paint&#8221; section below.
The main issue with solar paint is that it&#8217;s not quite efficient enough to be commercially viable. Solar paint ranges anywhere from 3-8% Efficiency is essentially the percentage of the power of the sun&#8217;s rays that the technology can capture. If a particular type of solar paint has a 5% efficiency, that means it&#8217;s capturing only 5% of the total available sun energy. For comparison sake, traditional silicon solar panels operate at around 18% efficiency. Most experts agree that a solar technology has to surpass 10% efficiency to be viable.
Solar paint is certainly less expensive than solar panels, in terms of both production and installation, but the low efficiency means that it&#8217;s not quite ready to be taken to market. However, we still think it&#8217;s quite amazing that the technology exists at all. The widespread usage of solar paint is not as far off as it may seem!
&nbsp;
Types of Photovoltaic Paint
The most common type of photovoltaic paint is a paint utilizing colloidal quantum dots. These are semiconductor crystals that are already used in solar panels as well as LEDs and computers. The University of Toronto created an iteration of solar paint wherein they sprayed these dots atom by atom onto a backing. This backing could then be rolled up, sent to the place where it&#8217;s to be installed, and then applied like a wallpaper. It&#8217;s not quite the image that you think of when you hear &#8220;solar paint&#8221;, I know that I personally think of a Behr paint bucket filled with futuristic glow-in-the-dark goo paint, but the application is the same &#8211; it can cover a surface and provide solar energy. The only issue with the dots technology is that the efficiency is still sitting around 8% and therefore not yet commercially viable.
At the University of Buffalo, they have utilized an organic photovoltaic material that, like the dots, can also be placed in a paint and applied. However, the efficiency is still lower than needed to make it a realistic option for homeowners.
In 2015, a startup called SolarLayer attempted to fundraise for their brand of solar paint on IndieGoGo. They didn&#8217;t go into what their solar paint was actually made of. Perhaps this is why they only raised $400 of the initial $100,000 goal!
&nbsp;
Wrapping Up
In the end, solar paint is still a technology in its infancy. But we have to remember that not too long ago, solar panels were at the same stage. The solar industry is a progressive industry that is always looking to improve its technology, and if I were a betting man I would say that solar paint has a good chance to become a legitimate option in the solar space before long.
&nbsp;
&nbsp;
The post Solar Paint &#8211; The Future of Solar? appeared first on Solar Action Alliance.
	Tesla Solar Roof vs Traditional Solar Panels
Tesla&#8217;s merger with SolarCity has sent shockwaves through the solar energy world. The latest development from the new company is a Tesla &#8220;Solar Roof&#8221;. This is essentially an entire roof replacement that consists of both solar and non-solar glass tiles. The overall effect is what Tesla is calling an &#8220;invisible roof&#8221;.
There is no arguing that the look of this new product is stunning &#8211; it has a sleek, futuristic look that represents the  &#8220;what could be&#8221; for the future of both roofing and residential solar. Just look at this demo house:

&nbsp;
It&#8217;s certainly a cleaner look than a solar panel array on the roof of your home (though at this point in time, solar panels on your roof are trendier than not having them).
The blend of a solar roof that looks great and can generate massive amounts of energy for your home is an attractive prospect for any homeowner, but the main question is: does this make financial sense compared to a traditional solar panel installation?
&nbsp;
Breaking Down the Cost of a Tesla Solar Roof vs Solar Panels
To begin our investigation into whether a Tesla solar roof makes sense, we&#8217;re going to break down the cost of installation and the solar production created by the roof. For our example, we are going to use a 3,000 square foot home in California (Energy Sage did a similar comparison).
The cost of the entire solar roof would be approximately $50,900. If this seems high, that&#8217;s because it is high! The Tesla Solar Roof is essentially both a new roof AND a solar system array. If you
&nbsp;
&nbsp;
&nbsp;
&nbsp;
The post Tesla Solar Roof vs Traditional Solar Panels appeared first on Solar Action Alliance.
	How Will President Donald Trump Affect The Adoption of Solar Renewable Energy?
A January report from Nasa confirmed what many of us have been fearing throughout last year, 2016 was officially the warmest year ever since modern record-keeping began in 1880. Ironically, this report was published on January 18, no more than two days prior to Donald Trump’s inauguration as president of United States.
Now you may be wondering what President Trump’s inauguration has to do with the global warming. You are not to blame, hearing the president’s view on global warming surprised even the most skeptical of us.
Developing alternative forms of energy was “a big mistake” President Trump said in his Crippled America book, &#8220;To begin with, the whole push for renewable energy is being driven by the wrong motivation, the mistaken belief that global climate change is being caused by carbon emissions. If you don&#8217;t buy that — and I don&#8217;t — then what we have is really just an expensive way of making the tree-huggers feel good about themselves,&#8221; he concluded.
What’s more, President Trump promised to return many of the coal miners’ jobs. “Get ready,” he told the coal miners as part of his election campaign, “you’re going to work your asses off!” Confirming his intention to cut back on solar renewable energy and shifting focus back to coal production.
So, what is going to happen to the solar energy industry, considering the fact that the president of the leading nation in solar energy does not believe in it?
Here are some of the anticipated outcomes:

Research funding for wind and solar power will be cut, and money be redirected towards coal and fossil fuels.
Environmental regulations, including President Obama’s modifications that emphasized the importance of renewable energy, will be changed to decrease investment in this industry.
Tax incentives for developing renewable energy will be discontinued, hurting an industry that

But, there’s light at the end of the tunnel for an industry that employs over 200,000 people and, according to the American Wind Energy Association, brings $245 million a year to rural property owners that lease land for renewable energy purposes, largely helping especially the impoverished rural areas of the nation.
Renewable energy consumption has been expected to even surpass coal consumption by 2040, according to Environmental Impact Assessment (see figure below), and that positive momentum is not about to change anytime soon.

&nbsp;
To begin with, 29 states have already established renewable energy standards, with most citing between 15-35% as the target level of renewable energy they will be consuming within the next 10-20 years. Federal laws discontinuing incentives and funding can have no effect in state decisions, who seem boldly decided to keep investing in renewable energy. Certain states even confirmed their intention to increase investment in renewable energy if the White House decides the opposite.
Meanwhile, large corporations will leverage their buying power whilst smaller companies join in the increasingly sustainable industry as well.
What matters most though, is the will of the population. The general customer demand is increasingly requiring clean, affordable renewable energy, which should serve as an underlying driver for increasing investment and effort in the solar energy. Add the fact that the number of jobs generated by solar companies is fast making it one of the leading industries in the nation, and even President Trump will be convinced.
To top it off, many of the Republicans are confirmed supporters of renewable energy already, with Trump&#8217;s choice for Energy Secretary, former Texas Gov. Rick Perry, championing determined deployment of solar during his governing tenure in Texas.
Ultimately, President Trump’s policy changes might put a small dent on the solar renewable energy’s growth, but is not expected to have a drastic effect on it. Especially considering that such measures would hurt the creation of jobs within US, and provide the opportunity for the likes of Russia and China, United States’ main rivals, to lead the development of such a crucial industry.
Links:
https://www.nasa.gov/press-release/nasa-noaa-data-show-2016-warmest-year-on-record-globally/
https://www2.deloitte.com/us/en/pages/energy-and-resources/articles/renewable-energy-outlook.html
&nbsp;
The post How Will President Donald Trump Affect The Adoption of Solar Renewable Energy? appeared first on Solar Action Alliance.
	2016 Solar Scholarship Winner: Patrick Miga
A Future Among the Stars My ideal future cannot be achieved without harnessing the energy of the sun. In my ideal future, fossil fuels are nonexistent for a very simple reason â€“ as far as we know, they only exist on the Earth. This future exists beyond the scope of the Earth, where humans have begun to colonize other celestial bodies that are not plagued by fossil fuels. I am currently a rising sophomore pursuing a bachelorâ€™s degree in aerospace engineering from Georgia Tech. I am captivated by planets and the expanse of space; I do not believe that the human race should be confined to the bounds of the Earth and that it is our duty to first explore our solar system and eventually the stars. We are extremely lucky to be living in a solar system that not only has a beautiful planet that we call home but also has an expanse of unique celestial bodies each with their own distinctive properties and beauty. However, reality has led us to discover that hidden within the uniqueness of each world lies a hostile environment. The only way for the people of Earth to truly appreciate its beauty is to experience the hostility of the rest of the solar system and to conquer it â€“ only then can we come to understand the importance of our home and cease to destroy it with pollution and carelessness. Currently we take the Earth and its resources for granted by pillaging what it provides and not allowing it time to heal. With just how large the Earth is, it is easy to get a false sense of the abundance of its resources. Obviously the Earth is not infinite, and the only way to convince the population is to show them just how small and insignificant we really are. Therefore, colonizing the solar system and observing just how rare it is to find an Earthlike world may be the quickest method to preach for the conservation of home. The first step to colonization of the solar system is to have the means of sustaining ourselves without our umbilical cord binding us to Earth. We must be able to function without the dependency of ferrying resources between our settlement and our home â€“ we must learn to live off of the land. This requires the means to sustain the massive energy consumption that will be a reality of colonization. Fortunately, we can colonize the solar system the same way we explore it â€“ by harnessing solar energy. Today, almost everything sent into space with a desired lifespan longer than a few days is equipped with solar panels or Plutonium. The majority of the planets in the solar system are close enough to the sun that it provides enough energy to be considered an effective source. In the colonization of another planet or a moon, solar panels will accompany almost any form of technology that consumes electricity. Every building and vehicle will boast solar panels that work with cutting edge efficiency, presumably taking advantage of the lack of atmosphere to account for the difficulties presented by a lack of atmosphere. In order to be positive that solar technology can be depended upon where the proximity to the Earth cannot be, we will first have to demonstrate that even on Earth we can survive solely on solar technology. I am excited for the implications that arise from this circumstance â€“ soon there will be solar cities that validate its success and lead the struggle of convincing the rest of the world that solar power is reliable. More and more people will buy into the idea of solar power and eventually we will evolve into a race that only depends on renewable energy. Roadways will convert to solar roadways, rooftops boasting solar panels will be a common sight, and the days of dirty clouds emerging from a coal plant will fade like a bad memory. Solar technology will be developed for daily life as well as space exploration and both will improve together in synergy with overlapping technology â€“ problems of space exploration will solve the problems of regular life, and vice versa. We will come to completely understand the power of solar technology and come to depend on it for the preservation of not only our world but also our way of life. Once we have completely conquered the ability to produce energy without harming ourselves and our world, we will begin to conquer the solar system. We will evolve into a spacefaring species and joke of the days where humanity was guided by nonrenewable energy. Eventually we will only be bounded by our imaginations and the laws of the universe as we travel from one world to another.
The post 2016 Solar Scholarship Winner: Patrick Miga appeared first on Solar Action Alliance.
	5 Green Trends in Green Construction in 2016
Consumer demand for green buildings continues to grow and an increasing number of construction firms offer a green way. According to the 2015 World Green Building Trends survey, which surveyed 1,026 construction industry firms in 69 countries, 51 percent of firms committed to sustainable design in more than 60 percent of their work. The reasons for growing consumer demand include:
â—� greater health and productivity
â—� energy savings
â—� water use reduction
â—� lower greenhouse gas emissions
â—� natural resource conservation.
As consumer demand for green buildings rises, the construction industry evolves new materials and new methods for better buildings. Five trends top the green construction list in 2016.
1. Cool Roofs &amp; Green Roofs.
Cool roofs consist of reflective materials that deflect the sunâ€™s heat from the surface. This saves between seven to 25 percent in cooling costs while also reducing interior temperature fluctuations. Cool roof materials include rubber polymers, foam, metal and tile. Green roofs feature partial or complete coverage in vegetation, as well as, layers of root barriers and irrigation systems. Use of green roofs doubles the roof&#8217;s lifespan, cools the home which reduces summer energy needs and diverts storm water. Used throughout a neighborhood, cool roofs collectively help reduce the urban heat island effect and decrease greenhouse gas emissions.
2. Zero-energy Buildings.
Zero-energy buildings rely on renewable energy, usually solar or wind power, and operate off grid. These energy saving buildings also reduce greenhouse gas emissions. Although more expensive up-front, the long-term payoffs make it a wise investment for many businesses. Solar is currently the primary choice in renewables.
3. Water Reuse &amp; Supply Technologies.
With a goal of net-zero water use, construction firms now offer water-conservation mechanisms such as rainwater harvesting systems and greywater recycling systems. Business construction projects may include on-site sewage treatment mechanisms. These options recycle water while reducing the water bill.
4. Storm water management.
Storm water management uses landscaping to mitigate erosion and flash floods caused by rain or snow. The landscaping method uses a combination of container plantings, ground strip plantings and green roofs to absorb and purify water. This also reduces the runoff into storm sewers.
5. Low-emittance windows and smart glass.
Low-emittance windows coated with metallic oxide keep a building cooler in summer and warmer in winter reducing heating and cooling costs. A developing trend, smart glass, or electrochromic glass, uses a small amount of electricity to control the amount of light it reflects. This tints the glass during the day, blocking heat, and returns it to transparent at night.
Consumers continue to push for greener buildings that provide more energy efficient homes and business buildings that benefit the occupants. Businesses are among those looking for greater real estate value and finding it in green buildings that lower operating costs. In 2005, green construction comprised two percent of nonresidential building starts. By 2012, green building starts made up 41 percent of the construction sector. Green construction continues to grow with consumer demand driving it.
Jessica Kane is a professional blogger who writes for Econoheat., the worldâ€™s #1 leading waste oil heater manufacturer.
The post 5 Green Trends in Green Construction in 2016 appeared first on Solar Action Alliance.
	SOLAR POWER AND ITS IMPORTANCE FOR ELECTRO-MOBILITY
Solar power is become increasingly popular thanks to its undeniable green credentials, improving efficiency, and decreasing costs. More and more people are investing in harnessing the inexhaustible supply of solar power the sun provides to light, warm, or cool their homes, offices, and boats. With advances in solar panel development their application continues to broaden.
&nbsp;
Electro-mobility

A significant manifestation of acting on the urgent need to move to cleaner energy forms and away from greenhouse gas producing fossil fuels has been Electro-mobility or e-Mobility. This refers to the development and introduction of electric vehicles (EV) of various kinds. Thus far the majority of these have been plug-in vehicles that draw fossil-fuel derived electricity from the grid and store power in the battery.
&nbsp;
That, clearly, is not a full solution. To fully meet the objective the source of power of energy should no longer rely on tapping into â€˜dirtyâ€™ energy from a grid linked to fossil-fuel manufactured electricity. For those individuals who have been able to make the investment in solar technology and an EV the value of using them together is huge and the future of e-Mobility and solar power in partnership is bright indeed!
&nbsp;
Solar and e-Mobility: a perfect marriage
&nbsp;
The solar panel or photovoltaic (PV) panel and battery setup at your home or office has been created to store and provide a certain amount of power. Knowing the battery capacity you have at your disposal is crucial as some systems arenâ€™t able to produce what an EV requires. You need to be aware of how many volts (V), amps per hour (Ah), and watts per hour (Wh) your system offers. According to Home Power, the average electric vehicle will â€œneed a system that can provide about 12 kWh of daily charging energyâ€�.
&nbsp;
If your existing system isnâ€™t up to the job you have alternatives when it comes to solutions. One effective and fairly cost effective solution is to set up a fairly simple solar array dedicated to charging the vehicleâ€™s battery. There are even ways to get around the problem that drivers may well experience: only being at home at night when the sun is no longer shining. You can feed solar power into the grid and then draw it when you need it orâ€”a much more expensive optionâ€”you can install an additional bank of batteries attached to an inverter. You could of course use a charging station rather than your own premises.

The undeniable power and value of solar power and the advent of the EV which one simply plugs in has led to the creation of an ever expanding network of solar charging stations. This allows commuters to plug their vehicles in while they work or shop.
&nbsp;
Some of these charging stations look more like conventional gas stations and others look like car parks with car ports overhead. These are covered with PV panels and the driver attaches the EV to one of the power cables provided. The only potential problem here is if your normal routine doesnâ€™t take you anywhere near a charging station.
&nbsp;
The shape of things to come
&nbsp;
The research and development around solar power and e-Mobility is becoming increasingly intertwined.
&nbsp;

Grids and solar charging: there is constant work taking place with regard to more effective and cleaner grids. The number, capacity, and sophistication of solar charging stations are constantly evolving. In Japan, for instance, they are introducing cordless charging pads in parking lots.

&nbsp;

The vehicles: some car manufacturers such as Audi and Toyota are making use of advances in photovoltaic panel designs and applications in a few hybrid cars. However, at this stage roof-mounted panels canâ€™t generate enough power to drive the vehicle. In addition, these panels require silica which is a very costly material.

&nbsp;
R&amp;D is continuing, though, and Ford has a concept car which Extreme Tech claims can boost the battery when the vehicle is parked in the sun. They go on to state that US-based company designs PV panels for car roofs that can apparently â€œharvest 50% more energy over the same surface than conventional cellsâ€�.
&nbsp;
Conclusion
&nbsp;
While it is not difficult to track trends and quantify the number of electric and hybrid cars on the roads globally, what is still very hard to assess is how many EV owners are using the powerful combination of e-Mobility and solar. Using the renewable, sustainable, and clean energy from the sun to charge one of these vehicles is not only the smartâ€”and increasingly affordableâ€”thing to do, it makes a contribution to dumping fossils fuels which we must do!
&nbsp;
&nbsp;
The post SOLAR POWER AND ITS IMPORTANCE FOR ELECTRO-MOBILITY appeared first on Solar Action Alliance.
	ENERGY SOURCES: SUBSIDIES, EXTERNAL COSTS, PROS, and CONS
Between the traditional sources of energy and the increasingly popular renewable and ‘green’ sources of energy, the picture with regards to subsidies, external costs, pros, and cons has become ever more complex.
&nbsp;
TRADITIONAL ENERGY SOURCES

Many of these energy sources are falling out of favor for environmental reasons and as fossil fuel resources come under strain. However, they are still heavily subsidized. According to Kate Gordon in Why Renewable Energy Still Needs Subsidies (2015) published by the Wall Street Journal, “the International Monetary Fund has found that the [US] government provides $700 billion a year in subsidies to fossil fuel companies”.
&nbsp;

COAL
Subsidies:

USA [2010]: $37m (direct); $486m (indirect); 10% subsidy share
Europe [2013]: €3.2b to Germany, Hungary, Spain, Slovakia, and Poland

External costs:

USA: $575m (R&amp;D); amount unknown (waste disposal)
Globally: 460 000 (deaths [for all fossil fuels]); 342 (accidents &amp; related deaths)

The pros of using coal are limited but some are significant. Firstly, coal is inexpensive and also abundant. It can be converted to a gas or liquid and “Clean coal” has the same CO2 levels as natural gas. Finally and importantly, there is a well established and existing global infrastructure to use it.
The cons, however, can not be ignored. Like so many other fossil fuels coal is a limited resource; we will run out at some stage. Traditional coal produces massive amounts of CO2 and other pollutants which have numerous negative effects of the environment and health. The mining process and burning coal generates numerous toxic gasses and products. The mines also, according to Scientific America, produce more radiation than nuclear plants!
&nbsp;
NATURAL GAS and OIL
Subsidies:

USA: $18m (direct); $662b (indirect); $10m (R&amp;D); 5.5% subsidy share
Europe: €8.7b [2001]

External costs:

USA: $575m (R&amp;D); amount unknown (waste disposal)
Globally: 460 000 (deaths [for all fossil fuels]); 85 (accidents &amp; related deaths)

The pros of gas and oil include the established infrastructure, oil is abundant, has broader applications than many energy sources, and it is the cleanest of the fossil fuels as it produces 45% less CO2 than coal and the production process does not produce much waste or residue.
However, the cons are not to be ignored. Like coal, it is a finite and non-renewable fuel source. Gas and oil in their liquid forms are potentially dangerous as they are highly explosive. Both emit the greenhouse gasses CO2 and methane when they are burned. Pipeline transportation is costly. ‘Fracking’ presents an entire set of additional health and environmental dangers.
&nbsp;
NUCLEAR
Subsidies:

USA: $65b over 56 years (direct and indirect); 21% subsidy share; 9 c/kWh (production tax credit for new-generation nuclear plants for the first 8 years)
Europe [2001]: €2.2b

Taxes: Sweden, Germany, Finland, and Belgium tax nuclear power.
External costs:

USA: $1,169m (R&amp;D); own cost (waste disposal); 8 (accident related deaths)
Globally: unknown

The pros of nuclear power include the fact that it is a known and developed technology, it generates significant amounts of power at relatively low cost, better and safer ways to deal with waste have been developed, and it produces far fewer greenhouse gasses than other energy types.
There are of course cons associated with nuclear power. At the forefront of many people’s minds are the risks associated with nuclear energy and waste, especially in light of recent plant disasters and the terrorist threat. Building new plants is time and money intensive and materials that are required such as Uranium are limited and expensive. Currently nuclear waste poses huge immediate and very long-term environmental and health dangers.
&nbsp;
RENEWABLE, GREEN ENERGY SOURCES

In 2007 the US Department of Energy figures stated that the R&amp;D budget for renewables stood at $505m for the US. The Energy Information Administration (EIA) in their World Energy Outlook 2015 report estimates “that the total cost of subsidies for renewable energy were $135 billion in 2014 and are expected to rise to about $250 billion in 2030 ($112 billion in the power sector rising to $172 billion in 2040).”
They go on to state that, “Of total subsidies, about half go to solar PV and wind power, almost 30% to the other renewables-based power plants and around 20% to biofuels. However, several countries are cutting back support for renewables due both to the high cost impacting electricity prices and also the costs and difficulties of integrating them into the transmission networks. Germany and Spain are cutting about $2.5 billion and $3.5 billion per year respectively from subsidies for renewables.” The debate about the pros and cons of, and necessity for, subsidies is becoming more marked.
&nbsp;
HYDROELECTRIC
Subsidies:

USA: $17m (direct); $17 (indirect); 1.8% subsidy share
Europe: Swedensubsidizes renewables, mainly large-scale hydro, by taxing nuclear capacity

External costs:

USA: $51m (R&amp;D); 883 (accident related deaths)
Globally: unknown

The pros of hydroelectric power include that it is renewable and does not require any fuel. It also does not produce any emissions and is a very reliable, efficient, and usually predictable energy source. While there is environmental impact it is only local.
Although the environmental impact of a hydro plant depends on both its size and type and is only local, there is a range of additional cons. These plants are very costly to construct and can only be located in locations providing all the necessary features; these locations can also be remote. They rely on a strong, regular flow of water and given the threat to water resources that can’t be guaranteed.
&nbsp;
SOLAR
Subsidies:

USA: $409m (direct); $99m (indirect); $287m (R&amp;D); 8.2% subsidy share
Europe: Francereduced subsidies for input to the grid to $0.61 c/kWh; Italy no longer subsidizes plants as of January 2015; Switzerland had a subsidy demand of CHF 415.6 million; Spain uses a feed-in tariff 31-34 c/kWh
China: increased subsidies to CNY13b.

External costs:

USA: $287m (R&amp;D)
Global [2014]: $270.2b (R&amp;D)

The pros that come with solar are numerous. It is: renewable, sustainable, does not produce any pollutants, low maintenance, quiet, negligible operating costs, increasingly efficient and inexpensive technology, it offers a good return on investment, and it can be easily installed. Organizations such Solar Action Alliance provide excellent, balanced information on solar power.
No power source is perfect and solar has cons too. It is still more expensive that other energy sources. Also, it is only suitable in locations where there is enough sun and the power produced needs to be stored. While the panels are green once installed the production process does generate pollutants. Some critics feel solar produces low grade energy.
&nbsp;
WIND
Subsidies:

USA: $3,556b (direct); $1,178b (indirect); 42% subsidy share
Europe: Denmarkoffers buy-back rates for privately-generated wind electricity, Norway  subsidizes wind energy with a 25% investment grant and production support, Spain has a feed-in tariff of €7.32 c/kWh

External costs:

USA: $166m (R&amp;D)
Europe [2007]: $160m (R&amp;D)

Wind offers a number of pros: it is clean as it produces not pollutants, abundant, has a very low carbon footprint, the turbines etc. can be located anywhere in the world where the wind blows, it is sustainable and renewable, and costs are dropping with the help of R&amp;D efforts.
The first con when it comes to this type of energy is that wind is not a steady, predictable, and constant force. Secondly, costs remain high (building and maintenance) so the industry still requires financial assistance, usually from governments, to operate. In terms of environmental factors, turbines kill birds and bats and there are reports of affects on local weather and night-time temperatures. Finally, ome find the turbines noisy and unattractive.
&nbsp;
BIOMASS
Subsidies:

USA [2013]: $332m (direct); $46m (indirect)

External costs:

USA: $251m (R&amp;D)

As with many other non-fossil fuel energies, biomass is renewable. It is also abundant and widely available. It is low carbon and very clean, low cost in terms of inputs, contributes to dealing with bio waste, and can be produced domestically. This adds up to important pros.
It should be noted that “woody biomass” has cons other types lack and not all of the pros. For example, woody biomass is contributing significantly to deforestation in Europe. Other disadvantages are that biomass cultivation competes for land with food crops, utilizes a lot of land, is energy and water intensive, methane and CO2 are production byproducts, and the process can be financially unfeasible.
&nbsp;
GEOTHERMAL
Subsidies:

USA: $115m (direct); $1m (indirect)

External costs:

USA [2010]: $3.7b (R&amp;D)

The pros include the fact that no mining is needed, it has a very small land carbon footprint, produces zero CO2 and virtually no emissions, and it is steady, almost limitless, and cost effective.
In terms of cons, geothermal energy is heavily reliant on water and produces Silica and Sulfur Dioxide emissions. In addition, sites are often remote and are location specific. This in turn contributes to high construction and energy transport costs with some energy loss in the process. The very high temperatures also have to be very carefully controlled.
&nbsp;
HYDROKINETIC / OCEAN or TIDAL ENERGY
Subsidies:

USA: $115m (direct); $1m (indirect); 1.7% subsidy share

External costs:

USA: $87m (R&amp;D) with $1.5 for further impact assessments

The pros attached to hydrokinetic power are that the output can be predicted, it is renewable, reliable, and efficient. In addition, plants have very long lives and any environmental impact is extremely localized.
The cons include the fact that this energy source, like solar, requires a power storage system or grid backup, these plants are very costly to construct and put in place, there is impact on the surrounding marine life including birds, tidal levels and access to open water may be affected, and even tides and natural kinetic energy in the water may be disrupted.
&nbsp;
LIST OF ARTICLES AND STUDIES CONSULTED:
While many of the reports are dated 2014 or 2015, some of the figures and percentages cited in them are drawn from 2010 statistics: 
http://www.world-nuclear.org/information-library/economic-aspects/energy-subsidies-and-external-costs.aspx
http://www.imf.org/external/pubs/ft/survey/so/2015/NEW070215A.htm
http://www.unep.org.pdf/pressreleases/reforming_energy_subsidies.pdf
https://www.iisd.org/gsi/sites/default/files/ffs_rens_impacts.pdf
https://ec.europa.eu/energy/sites/ener/files/documents/ECOFYS%202014%20Subsidies%20and%20costs%20of%20EU%20energy_11_Nov.pdf
http://siteresources.worldbank.org/EXTESC/Resources/Subsidy_background_paper.pdf
http://www.eia.gov/analysis/requests/subsidy/
https://www.usaspending.gov/Pages/Default.aspx
&nbsp;
&nbsp;
The post ENERGY SOURCES: SUBSIDIES, EXTERNAL COSTS, PROS, and CONS appeared first on Solar Action Alliance.
	HOW COMPANIES CAN GO GREEN WITH THEIR BUSINESSES
We are all increasingly aware of how vital is it to act now and decisively to protect our environment. This applies to companies too. In addition to purely green concerns, “With so many products and services to choose from, it has never been more important to differentiate yourself from the competition. Going green is a great way to stand out [and] going green can help your bottom line” as Forbes so succinctly puts it.
&nbsp;
Where to begin
&nbsp;
Several sources suggest that before an organization can go green it needs to know how far it is from being green. In other words, the company must first list all the areas of operation that are relevant and then quantify usage. For example, how much water is used each month? What is the monthly power consumption?
&nbsp;
There are various State (such as the EPA) and private bodies that assist – on-line or in person – with energy audits of this kind. Once the company knows what it has and what it uses, it can work to reduce its carbon footprint by making changes or replacements.
&nbsp;
Green options for companies
&nbsp;

&nbsp;

*Power a business using alternative energy. Green energy or energy that is not derived from burning fossil fuels is available from clean, renewable sources such as solar, hydropower, geothermal, and wind. While solar, which is rapidly gaining ground as the foremost choice, can be costly to install, savings are made from the first month and the green benefits are enormous. Groups such as Solar Action Alliance provide a platform from which to explore solar power specifically.

&nbsp;

*Use natural materials such as wood and stone, live plants, and natural sunlight. Not only does it look good but it is practical, reduces energy usage, filters the air in work spaces, and improves productivity.

&nbsp;

*Replace equipment with a green energy and / or water efficient option. There’s no need to replace everything at the same time but the business can do so as an item requires replacing because it’s inefficient, broken or outdated.

&nbsp;

*Set PCs and other computers so that they go to ‘sleep’ when not in use as this conserves power and saves money.

&nbsp;

*Replace lights with LED or compact-fluorescent (CFL) bulbs. Admittedly they cost more than standard or incandescent light bulbs but given they use less power and last longer they are cost effective over time.

&nbsp;

*Most companies already recycle certain items; paper and paper products come to mind first. However, companies can and should go beyond this by using recycled or post-consumer waste (PCW) paper when paper must be used. Employees can be encouraged to recycle by placing recycling containers throughout the premises.

&nbsp;

*Move to a paperless environment as much as possible while still ensuring the safety of data and complying with financial and legal requirements. Server and Cloud technology have come a very long way. Do businesses really need files of papers or could documents be scanned and safely stored.

&nbsp;

*Green products and promotions should also be a feature of a businesses’ daily life. The items a business sells should be eco-friendly as much as possible. Packaging material should be recyclable and / or biodegradable. This should also apply to promotional items and corporate gifts.

&nbsp;

*Businesses should use the services and products of green suppliers whenever possible. In other words, source companies that use alternative power, fund or run green initiatives, etc. rather than using or supporting non-green businesses.

 

&nbsp;
There can be no doubt that going green not only benefits a company’s bottom line but it also promotes their reputation and image, especially with eco-aware consumers, and it boosts staff morale and productivity. An article in The Huffington Post reminds companies that green actions don’t need to be limited to the business premises or working hours.
&nbsp;
Companies can take part in green activities in the community, sponsor events, contribute to green research projects, promote Earth Day, establish carpools, and encourage staff to use lift schemes, public transport, or other forms of green transport.
&nbsp;
&nbsp;
&nbsp;
The post HOW COMPANIES CAN GO GREEN WITH THEIR BUSINESSES appeared first on Solar Action Alliance.
	A Case Study On Solar Cooling and Air-Conditioning Applications
Human beings need cooling technology to survive. It is necessary for a wide range of health and medical procedures, equipment, and applications (including anesthesia); manufacturing of various kinds; preservation and transportation of food and other perishable goods; keeping living, work, and public places cool; maintaining equipment such as computer data banks at the necessary temperature; and even the processes behind some of the up-and-coming alternative forms of energy.
&nbsp;
Background
&nbsp;
To date, cooling technologies have been anything but green as they produced by-products that have done considerable environmental harm. The culprit is, and in many cases still is, Freon or Chlorofluorocarbon (CFC), an organic compound made up of carbon, chlorine, and fluorine.
&nbsp;
CFC’s, when exposed to ultraviolet radiation, release chlorine into the atmosphere and it is chlorine that has done substantial damage to the ozone layer. To combat this there was a move to hydrochlorofluorocarbons (HCFCs) and hydrofluorocarbons (HFCs). While they are less harmful they contribute to climate change. The Montreal Protocol of the 1970’s required that CFC’s, HFC’s, and HCFC’s are phased out completely.
&nbsp;
With the move away from fossil fuels and towards renewable and clean energy, various researchers and manufacturers began to investigate and later launch green, solar cooling and refrigeration systems that do not produce noxious by-products.
&nbsp;
Solar powered refrigeration and cooling technologies
&nbsp;

&nbsp;
There are several reasons why out of the various types of renewable energy solar is the best choice for cooling and refrigeration. The primary reason is perhaps that cooling accounts for a very high percentage of energy usage in both domestic and commercial settings; solar energy is at its peak levels when demand is at its highest.
&nbsp;
The two primary methods currently being used are evaporative coolers which are run by solar photovoltaic cells and absorption chillers powered by solar thermal. Conventional solar electric systems, i.e. where solar panels are used to generate electricity, that power traditional cooling, refrigeration, and air-conditioning units can’t claim to be green as there is still the large problem of CFC, HFC, and HCFC production.
&nbsp;
Solar thermal systems are either closed cycle or loop systems or open cycle or loop systems. The most common closed system is absorption cooling. Solar chimneys and desiccant cooling are examples of open cooling systems. Initially absorption systems made use of refrigerant absorbents such as water with either Lithium Bromide or Ammonia which meant all green credibility was forfeited. Yet others use propylene glycol which, while not toxic to human, poses great dangers to the environment.
&nbsp;
Successful, green solar cooling and refrigeration examples
&nbsp;

&nbsp;
Indirect phase-change evaporative coolers that only use water and a solar energy powered fan has been used successfully in some test locations. Solar chimneys, often coupled with photovoltaic powered fans, are able to remove heat, cool, and dehumidify. A design and engineering challenge is to ensure that levels of condensation and humidity do not become unacceptable.
&nbsp;
Case studies: 
 

*Solarchill: The US based company SolarChill is well aware of environmental and technological challenges, but has made huge strides in relation to research, field studies, and development. The company’s partners include Greenpeace, PATH, Unicef, World Health Organization, and research institutes in Sweden and Germany.

&nbsp;
Their focus is 100% green solar refrigeration and cooling systems and these efforts has resulted in their system: “SolarChill relies on three 60 watt solar panels to run a direct current compressor, which then runs the refrigerant cycle that produces an ice bank. The energy of the sun is thus stored in ice [instead of batteries]”. The system contains no CFC’s, HFC’s, or HCFC’s. ‘Greenfreeze’ technology containing hydrocarbens, which have been shown to be safe, is utilized.
&nbsp;
The progress made by just this one company is most encouraging. To date, “SolarChill [refrigeration] prototypes have been successfully field tested over an 18 month period, in Senegal, Indonesia and Cuba”.
&nbsp;

*NASA&#8217;s Johnson Space Center: In 2015 Johnson Space Center was offering licensing possibilities on their patented solar-powered refrigeration system. They state that the technology is suitable for coolers, refrigerators and freezers, and air-conditioning. As with the SolarChill systems, the solar energy is stored in ice.

&nbsp;
Conclusion
&nbsp;
The European Solar Thermal Industry Federation (ESTIF) concludes that, “As paradoxical as it may seem, cooling using solar energy is feasible using solar thermal energy… At the end of last century it was still common view that solar cooling would only be profitable through photovoltaic driven compression cooling machines. However, optimized collectors, improved components and an enhanced system design have contributed to make solar thermal cooling a real technical alternative.” The fact that CFC’s, HFC’s, or HCFC’s are no longer by-products means that solar cooling is coming of age.
&nbsp;
The post A Case Study On Solar Cooling and Air-Conditioning Applications appeared first on Solar Action Alliance.
	no title
Solar energy has kept our species alive for thousands of years: warmth, light, and crops. However, harnessing this energy to generate electricity is, relatively, a very recent development. As the Royal Society of Chemistry says, “The amount of energy reaching the Earth’s surface every hour would meet the world’s current energy demands for an entire year&#8230; we no longer need to gamble the lifestyles of future generations”. In addition, the technology is constantly being improved and refined. But how, specifically, will solar power be of benefit in our lives and those of the next generations worldwide?
&nbsp;
Personal benefits
&nbsp;
There is no denying that the personal advantages are important, especially in tough economic times. Solar currently offers several financial and other pros that will become even more significant over time:
&nbsp;

*We are not at the mercy of the national power grid and power outages and we can become independent in terms of power
*While installing solar initially carries costs, we will save on utility bills from month 1
*In some regions and countries one can feed energy into the grid and receive credits
*Having solar increases the value of our properties
*Maintenance costs are very low
*In some countries one can ‘farm’ solar and be paid for the electricity generated.

&nbsp;
In other words, solar protects shrinking incomes, eases strained budgets, improves the value of assets, and fosters independence. In the not-too-distant future this may be of greater value than now. Furthermore, in our increasingly interconnected world some of these personal benefits are also inevitably good for the community and area around us.
&nbsp;
Broader and general advantages
&nbsp;

&nbsp;
The most obvious pros of solar energy, as we at Solar Action Alliance point out, are that is that it is abundant, sustainable, free, secure, and reliable. Even in less sunny countries such as the United Kingdom there is enough energy in the rays that reach the surface to generate electricity.
&nbsp;
Just as individual households or businesses can achieve independence in relation to power supply, communities and towns can do the same with whole communities living off-grid and being self-sufficient. In a world of limited and strained resources this is a huge advantage… and one that will be increasing important in the future.
&nbsp;
Small, rural, and / or less affluent communities, no matter how remote, will not have to rely on big energy suppliers and their infrastructures or wait a long time for services to reach them. Solar kits can reach any community and be fitted to homes, schools, clinics, and so on.
&nbsp;
The fact that solar panels and systems are now available in various sizes, shapes, and thicknesses also makes them far more versatile in terms of applications and where they can be used. New applications are constantly being found and installations being made. There is no reason to believe the future ones will not be even more exciting and liberating.
&nbsp;
Global benefits
&nbsp;
Given that many of us have joined the solar family because we care about our planet and our future, the global benefits of this form of energy are paramount&#8230; and they are substantial!
&nbsp;
Firstly, unlike fossil fuels, solar energy does not produce any greenhouse gasses and no CO2, toxins, or carcinogens of any kind are released into the air. Given the severity of air pollution in many parts of the globe solar energy offers us a future of much cleaner air. This makes it a very clean form of energy that will improve the quality of air in the decades to come. With the absence of greenhouse gas emissions comes the fact that solar does not contribute to climate change.
&nbsp;

&nbsp;
It may sound unlikely, but solar powered cars, planes, trains, and boats are already in use and / or under development. They will all have important effects as these clean and silent modes of transport will replace the fossil fuel reliant, emission producing, and noisy transport modes we have at present.
&nbsp;
Unlike so many technological advances and developments solar energy offers huge benefits to rural and undeveloped regions and countries. As solar initiatives are rolled out in the future the advantages will become increasingly marked. Some of the current projects listed by organizations such as Solar Electric Light Fund include:
&nbsp;

*The broader solar energy industry generates jobs in both urban and rural areas
*In rural areas the availability of light indoors and at night allows for informal, communal, and home industries to operate
*Literacy levels increase and young people do better with their studies if they have extended hours of light in which to read and study
*Solar will see the arrival of modes of communication not previously enjoyed such as television and Internet
*Water can be pumped, filtered, and heated using solar
*Power from solar will provide light and heat and replace the candles and kerosene lamps and heating units previously used that give off noxious fumes and present fire hazards.

&nbsp;
&nbsp;
&nbsp;
&nbsp;
The post  appeared first on Solar Action Alliance.
	WHAT IS THE IMPACT OF SOLAR POWER ON WATER?
Solar power is without question one of the leading green energy sources as the world moves increasingly away from fossil fuels. Solar has justifiably been greeted as truly sustainable, clean, and increasingly efficient and cost effective. However, even solar energy can’t claim to have 100% environmentally free credentials. One area in which this form of power impacts on the environment is in terms of water.
&nbsp;
Solar panel production and the impact on water
&nbsp;
To begin at the beginning, the production of solar panels is no different to any other production processes: water plays a role in producing certain components such as the production of photovoltaic units.
&nbsp;
However, according to the Union of Concerned Scientists, while solar uses less water, the chemicals used in the manufacturing process are caustic and toxic. There is always the risk of some kind of spill which could result in these chemicals leeching into the soil and contaminating ground water. To be fair, that is a risk that is not unique to solar panel manufacturers.
&nbsp;
The effect of domestic or small-scale solar power usage
&nbsp;
Photovoltaic solar power such as the panels installed on the roof of a home use no water at all in order to generate electricity. The only water that is used at all is if the panels themselves need to be washed so that their efficiency is improved. That’s it!
&nbsp;
The implications for water resources of solar and solar-thermal plants 
&nbsp;

Image: © ourbreathingplanet.com
&nbsp;
It is in terms of large solar power facilities that the impact on water becomes more significant and of greater concern in terms of the green credentials of solar. The Solar Energy Development Programmatic IES points out several important areas of concern when it comes to these plants:

*The biggest single issue with the plants themselves appears to be the use of significant amounts of water for cooling purposes. Solar plants are often constructed in arid areas and place great strains on what are already limited local or regional water resources. Some “wet cooling” plants use more water per unit of electricity produced than a conventional fossil fuel plant!
*There is the risk of contamination and pollution of ground and surface water sources from spills and airborne chemicals such as dust suppressants. Fairly large amounts of water are also needed to keep receivers, concentrators (mirrors, panels, etc.) clean.

&nbsp;
To offset this less rosy view, one does well to remember that photovoltaic power plants consume only one hundredth of the volume of water used by fossil fuel plants for day-to-day operations! In addition, there are potential solutions for the problems.
&nbsp;
Possible solutions to reduce the impact on water resources of solar plants
&nbsp;
As is so often the case, there are broadly two options when it comes to reducing the impact solar has on water: improve or modify existing technologies or develop new ones. In terms of solar power plants there are developments in both areas.
For the large plants there is a growing move towards more efficient wet or water cooling systems and technology. In addition, research and development is underway in terms of dry cooling and also wet-recirculating systems and cooling towers. While these reduce water consumption dramatically, the down sides are a loss of efficiency in terms of megawatt per hour production and increased production costs.
&nbsp;
The unknown: the impact of the disposal of damaged or decommissioned panels
&nbsp;
There is no disagreement that many photovoltaic cells, especially thin-film cells, contain a cocktail of hazardous chemicals. While the cell is healthy and in use it poses no risk at all. However, solar power is still in its infancy and the cells and panels that were made and sold in the 1970’s are still in use. What will happen when cells are damaged and old? How will they be recycled or disposed of? These concerns are also expressed by The Solar Action Alliance.
&nbsp;
In order to prevent these chemicals getting into the water, soil, and air, we need to come up with suitable and safe disposal mechanisms. There is fortunately an added incentive for producers to look into this, though: several of the materials in cells are rare or valuable so they need to be recovered. This should encourage the investigation of recycling and safe disposal.
&nbsp;
&nbsp;
&nbsp;
The post WHAT IS THE IMPACT OF SOLAR POWER ON WATER? appeared first on Solar Action Alliance.
	SOLAR POWER FOR BOATS: BASICS THAT BOATERS NEED TO KNOW
Electric boats are certainly not new; the first one was invented by a German in Russia as early as 1839. However, using solar panels to keep on-board batteries at full or optimal charge is a pretty recent development that is becoming increasingly popular with owners of yachts, sailboats, boats, houseboats, and even dinghies. The technology is getting more refined with each year too and costs have come down significantly.
&nbsp;
Why change to solar?
&nbsp;
If one asks boat owners what one of the biggest problems they have is, the chances are that the majority will say, “Keeping the batteries charged”. Even if it is just a day trip the demands placed on the batteries are high; refrigeration, lights, and VHF head the list and – between them – may be enough to drain the battery.
&nbsp;
Partially recharging a battery is not good for it as it may only charge up to 85%. Some remain as low as 50% which is a very long way from the 100% state of charge that the battery actually needs. According to a writer with MarineHowTo.com, “Batteries like to be topped up to 100% as often as possible. When batteries are not topped up sulfation forms on the battery plates and they begin to suffer and die”. Solar means fully charged and healthy batteries.
&nbsp;
One could stick with practices used by boaters for years in order to top up the charge on the battery. Firstly, one can run the engine a couple of times a day but that’s not ideal for obvious reasons. One could also turn off bilge pumps and all unnecessary lights etc. However, that’s not desirable and can even be unsafe. Solar seems the way to go.
&nbsp;
Advantages offered by solar
&nbsp;
As The Solar Action Alliance states, solar is quite simply the best “clean, reliable, and abundant source of renewable energy”. In addition, it is:

Healthy, charged batteries
Reduced costs
Energy independence
Eco-friendly and silent power.

&nbsp;
Types of solar panels for boats

Once one has decided on solar for one’s boat the next decisions focus on panel type and where to have the panels mounted. There are several common types of panels on the market today and the distinctions in some cases have to do with manufacturing methods and composition. The primary ones are monocrystalline silicon, polycrystalline silicon, and flexible thin-film solar cells. Each of these is further subdivided into types and all have advantages and disadvantages. 
&nbsp;
Most boaters are less interested in what’s in the panel than in how it works, mounting panels, having the system installed, and having enough panels to cover the boat’s power requirements. It’s a good idea to speak to an expert for advice if there is doubt or uncertainty.
&nbsp;
How to work out the size solar panel required
&nbsp;
In terms of the size and number of panels needed to cover power requirements, sources such as eMarine Systems provide most helpful guidelines and formulae. For instance:

If one wants to be self sufficient then the solar panel’s provision should exceed basic power requirements by 20%.
In order to calculate what one needs, one must work out how many amps each light, pump, etc. on the boat uses per day. To get watts, multiply the amps by 12. Add all these subtotals together. Once one has the grand total of watts per day, divide the figure by the number of hours of sun per day to get to the wattage needed from the panels.

&nbsp;
Solar installation

There is now an impressive range of installation options thanks to the various types of panels including the highly flexible panels. There are walk-on applications that are fitted directly into the deck. These are very rugged and hardy and, importantly, non slip. The flexible and semi-flexible panels can be installed directly onto canvas surfaces such as dodgers and biminis. There are also panels that are ideal for installation on rails and davits.
&nbsp;
While one can save money buying items on the internet, it does not pay to take short cuts in terms of the system the panels are linked to. A charge controller is necessary and the wiring and mounting must be done properly. Care should be taken to house all the components in water resistant housing. The wires themselves should be marine grade. It is worth the money to invest in a good quality charge controller with settings for wet cell or gel batteries; cutting corners here could cost plenty later.
&nbsp;
&nbsp;
&nbsp;
&nbsp;
The post SOLAR POWER FOR BOATS: BASICS THAT BOATERS NEED TO KNOW appeared first on Solar Action Alliance.
	Looking At The Rise Of Solar Power In Germany
Germany is one of the leading countries to have used photovoltaics, exclusively. According to Frondel et. al. (2008), solar energy accounts for 6.2% to 6.9% of the country’s net electricity generation. This is the reason why Germany is dubbed as the number one PV installer in the world which amounted to 39,484 MW during the third quarter of 2015.
&nbsp;


Image courtesy of GEOSOL Gesellschaft für Solaranergie mbH at Wikimedia Commons.
&nbsp;
Most of the photovoltaic systems in Germany are installed as small rooftop systems for small to medium scale users. Moreover, the country also has large solar parks that contribute to the production of 35.2 terawatt hours. The country also has a goal of reaching 35% of its share of renewal energy by the end of the decade.
Feed-in Tariff in Germany
Germany has invested in renewable sources of energy and this is the reason why the country offers good feed-in tariffs. Feed-in tariffs are policies designed to accelerate the investment on technologies that center on renewable energy.  This policy mechanism gives long-term security for products related to renewable energy. While people who harness wind power are given lower per kilo watt hour price, people who use solar energy are offered a higher price which encourages people to install solar panel systems on their roofs. According to Dr. Matthias Lang (2015), the average installation cost of PV in Germany has fallen to €1 to €2 per watt from €5.  Small installations can also take advantage of feed-in tariffs such that people can get up to 500 kWh for a small PV system.
The Boom of Solar Power
According to Schmidt et. al. (2001), the boom of the use of solar energy in Germany is contributed by the feed-in tariff schemes based on the Renewable Energy Sources Act (EEG) of 2000. Since this law was passed, the share of renewable energy in the country has increased to 14%.
Since solar power energy does not have any competitors, this industry received the highest support among all renewable energy sources used in Germany. Moreover, the amended EEG in 2004 also awarded compensation granted for solar electricity; thus increasing the number of installed systems within the year. For instance, there were 172,810 PV systems installed in 2005 which substantially rose to 233,557 in 2006 (Frondel et. al, 2008).
Aside from the large feed-in tariffs, the boom of solar energy in Germany is also fueled by the introduction of the amended EEG in 2004 which indicated incentives for producers to improve the efficacy of harnessing technologies.
In fact, the annual growth of PV cells in Germany was at its highest between 2005 and 2006 to as much as 1.18 billion watts. This accounts for 20% of the country’s total amount of green electricity.
*
Impacts of Solar Energy Promotion in Germany
The outcome of using renewable sources of energy like solar power in Germany is tremendously positive.  It reduces the emission of carbon dioxide and other greenhouse gases from the electricity sector. As a result, cheaper abatement options became available.
Another benefit of the rise of solar energy in Germany is the creation of jobs.  According to the German Federal Ministry of Environment, Nature Conservation, and Nuclear Safety, about 17,400 individuals were employed in the solar energy sector in 2004. Unfortunately, it isn’t clear if the rise of the manpower needs of the solar energy sector is responsible for the declining manpower of other sectors. One thing is for sure though and that is the solar energy sector will continue to be favorable in Germany such that it will create more than 56,000 jobs until 2020 (Wirth, 2015).
The solar power sector also influenced the creation of policies that provided large subsidies for solar energy. The subsidies made it possible for other people to take advantage of solar energy. However, experts noted that Germany should also focus on improving the technological efficiencies of solar energy by supporting and intensifying its research and development. Funding the research and development provides an avenue for the solar energy sector to achieve initial substantial costs which translates to long-term reduction of price.
While Germany aims to be the top in the world in terms of solar energy production, the prices of solar panels have remained high due to its limited domestic supply unlike in Japan and the United States. This indicates that as long as Germany is able to double its production of solar panels, it will be able to improve its price even more.
Germany is one of the leading countries in the world to implement solar power energy in its establishments. This adoption of renewable energy provides a lot of green incentives to Germans and it is high time that other countries should adopt it too.
*Image courtesy of Jeroen Komen at Wikimedia Commons.
The post Looking At The Rise Of Solar Power In Germany appeared first on Solar Action Alliance.
	What Is Net Metering?
There is a growing interest in the United States for rooftop solar panels and other on-site power sources called distributed generation (DG). Distributed generation allows users to produce their own energy by using renewable sources like solar and wind energies. Because the government acknowledges the benefits of using renewable sources of energy, many states approved a billing system years ago called net metering.
&nbsp;


Image courtesy of HOK at Wikimedia Commons.
Net metering allows electric consumers to sell the excess energy that they have generated from their on-site DG systems. It is important to take note that while many types of DG sources are eligible for credits, the use of solar power is the most common type of system promoted by many governments all over the world for net metering according to Edison Electric Institute.
Impact of Net Metering on Consumer Bills
The electric bill of customers is based on the cost of fuel used to generate the electricity and its transmission costs. Customers also need to pay fees for the maintenance of the grid, environmental improvements, and other charges. In general, customers need to pay a lot of money to their electrical utility companies by the end of the month.
Net-metered customers, on the other hand, get credit for the energy that they sell to the grid or electric companies. They use a special meter that runs forward and backward to provide credit against the electricity that they produce, thus they are only billed for the “net” energy that they use. This simply means that when the rooftop solar panels generate electricity, consumers can avoid paying for the power provided by the utility and all other fees accosted to regular consumers.  Unfortunately, the grid costs that DG customers do not pay for are shifted towards the regular customers, thus they end up paying more for their electric bill.
&nbsp;


Image courtesy of Delphi234 at Wikimedia Commons. 
Why Net Metering Is Implemented?
Net metering is implemented to remove the consumers’ negative perception that the utility companies are taking advantage of them. According to James Stoutenborough (2015), net metering is adopted to encourage the growth of private investments related to renewable sources of energy as well as stimulate the local economic growth. It also promotes energy security and independence considering that the world is experiencing a looming energy crisis.
Net metering is also different with other policies since it is designed to encourage the development of renewable energy sources in many ways. It is important to take note that unlike other types of incentives, such as feed-in tariffs and energy tax breaks, net metering is endless.
Types of Net Metering Systems
Conventional net metering defined as individual net metering is not the only type of system that you can adapt. Net metering policies also include aggregated, virtual, and community net metering. Below are the things that you need to know about the different types of net metering systems.

Aggregated net metering: This type of net metering allows a property owner who has several meters in one property to implement net metering. This is highly feasible in farm properties or university compound. In the United States, around 16 states have authorized this type of net metering system.
Virtual net metering: Virtual net metering is an expanded version of the aggregated net metering. It allows property owners with several meters to distribute credits to other accounts such as tenants in a condominium. The states that have allowed this kind of net metering system include Connecticut, California, Pennsylvania, New Hampshire and West Virginia.
Community net metering: This type of net metering system allows several users to buy shares from a single net metered system. For instance, residents from a community can buy from a medium-sized solar farm. The states that have approved this type of net metering system include Colorado, California, Illinois, Delaware, Maine, Massachusetts, Minnesota, Rhode Island, New York, Vermont and Washington.

Effects of Net Metering
The increasing number of people installing rooftop panels can affect the flow of power along the electric distribution system or grid lines. In order to have a reliable delivery of electricity from the seller to electric companies, the distribution system should be managed in order to control the flow of the electricity. The electric companies will experience fluctuating power with net metering depending on the amount of energy produced by solar panels.
To provide support to the net metering policy, it is also crucial for electric providers to invest in a distribution system that can avoid overloading the circuits thereby causing power quality problems. Building the right infrastructures to support this system will help avoid hazards on public safety.
The post What Is Net Metering? appeared first on Solar Action Alliance.

