

Good Morning

My name is Jordan Gates, and I am a solar sales consultant here at Harris-Dudley

As you know We’ve been in business for over 75 years and we have expertise in all types of residential solar systems

Today I would like to discuss with you some of the basics of solar thermal hot water



A Brief History of Solar Thermal in
North America

WIS CIO M 1891 — First patented solar water heating
N IEEEEl device
1900s — Regional growth in sunny area
1920s — LA Natural gas discovery ended

California market
1941 - Half of Miami homes had

Solar Water Heaters
1974 and 1979 — Arab oil embargos
¢ Rapid growth replaced conventional energy sources
¢ Government subsidies fueled boom
¢ 200+ solar panel manufacturers
1986 — Cheaper fossil fuel, ceasing of subsidies, inferior

equipment lead to end of “first” solar era
By 1995 — many systems underperformed, were abandoned, or



The shortcomings of the bare tank solar water heaters came to the attention of Clarence Kemp, who sold, in Baltimore, Maryland, the latest home heating equipment. In 1891, Kemp patented a way to combine the old practice of exposing metal tanks to the sun with the scientific principle of the hot box, thereby increasing the tanks' capability to collect and retain solar heat. He called his new solar water heater the Climax - the world's first commercial solar water heater. Kemp originally marketed his invention to eastern gentlemen whose wives had gone off with their maids to summer at some resort, leaving their husbands to fend for themselves. The solar water heater, Kemp advertised, would simplify housekeeping duties for this class of men already burdened by their wives and domestic staffs absence and unaccustomed to such work as lighting the gas furnace or stove to heat water




Our presentation will cover the following topics:
 
Benefits of solar thermal energy

the vast solar resource available to us in Utah

How to ensure that your project will maximize the incredible solar resource available to us.

I will show you some of the different solar thermal systems and applications already installed around the state

We’ll discuss the tax incentives and rebates available to you as an investor in residential renewable energy (YES THERE ARE INCENTIVES AVAILABLE)

And  we’ll end with enough time left to answer any additional questions ya’ll may have. 
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The Solar Electric Power Association has calculated that  “each minute the sun showers the earth with enough potential solar energy to power the globe for and entire year” 


Actually very, very well! Utah is between the 4th and 5th most viable state for installing solar power (we live in a desert after all)

In fact, Utah alone has enough potential solar energy to produce 69 million megawatt hours each year. To put that into perspective that’s 40% more electrity  than the entire state used in the summer of 2006, and remember summer 06 was the hottest individual summer on record for our state.





But before we talk about the individual benefits of solar thermal systems I want to give you an Idea of how we consume energy at our homes.

The pie chart behind me shows the distribution of energy use in an average American home

you’ll notice that more than half of our home energy use is consumed by heating, cooling and heating water for domestic use, ie showers, dishwasher etc.  The rest is consumed by lighting, electronics appliances, etc. 

Solar domestic hot water can provide between 75 and 90% of your domestic hot water needs

Add additional panels and a solar assisted radiant heat system can provide up to 65% of your homes’ space heating needs.

Together that’s more that 55% of a typical homes energy consumption.



The Energy Pyramud

Energy
Efficiency

Energy
Conservation



Solar Systems should never be your first priority. I know it may seem strange that a Solar Sales person would be telling you this but its true. 

Placing a solar system on a house or building that’s inherently inefficient is a virtual waste of money and time. It’s like pouring high-grade gasoline into a car with four flat tires and a gummed-up engine. 

These Energy-saving measures pay for themselves in a matter of months. And they pay off again in terms of solar design because an efficient home can get by with a smaller, less expensive solar system.

All this may seem obvious, yet it’s one of the most common reasons why solar installations fail.
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Most Buildings in the State are good contenders for a solar thermal system

 Even if you don't live in a climate that's warm and sunny most of the time—like the southwestern United States—your site still might have an adequate solar resource. 

If your Home or Building site has unshaded areas and has a roof area that generally faces south, it's a good candidate for a solar thermal system. 
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Panel orientation and tilt will affect the amount of solar radiation your system receives.
We consider these and other factors while evaluating your site's solar resource and sizing your system.

Solar hot water systems require adequate sun exposure to operate efficiently. For optimal performance in our climate, solar collectors
should be mounted to face the south and should not be shaded between 9 a.m. and 3 p.m. The panels are also typically mounted at an angle between 45 degrees and 60 degrees for ideal exposure and to allow snow to slide off the surface.

Today, most solar collectors can be flush mounted to a pitched roof. Thus, most collectors have the same tilt as the roof. 
Although the optimal tilt angle for a solar thermal collector is an angle equal to latitude, fixing the collector flush on an angled roof will not result in a big decrease in system performance. 

For roof-mounted systems, the roof structure must be strong enough to hold a solar array, and the panel array itself must be installed to
withstand local winds. A structural engineer must verify the roof’s ability to support a solar collector array. Solar hot water systems use standard plumbing and heating components and require similar installation practices. Today’s solar collectors are very durable, and with proper installation and maintenance, can last indefinitely. Like any equipment with moving parts, solar hot water systems require periodic maintenance, but this is generally minimal.

As part of a comprehensive solar analysis our solar design professionals will examine each project in detail to determine the best possible size, location, orientation and tilt of any potential solar thermal system. 





A solar heating system saves energy, reduces utility costs, and produces clean energy. 
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All solar hot water systems consist of three major components: the solar collectors (panels), a storage tank and a circulation system. Insulated pipes connect the collectors to a solar storage tank. This tank stores the solar-heated water and supplies it to the Building. 

Most solar hot water systems in our climate circulate a non-toxic propylene glycol antifreeze mixture to heat water in the storage tank. When the sun shines on the collectors, the fluid absorbs the solar energy and becomes hot. A pump circulates the fluid from the collectors through the insulated pipes to a stainless steel or copper heat exchanger, which transfers the heat from the fluid to the potable water in the tank The fluid is then pumped back to the collector and the process begins again. The system will deliver energy savings as long as the temperature of the solar fluid entering the heat exchanger exceeds that of city water (typically 50 degrees Fahrenheit). In some cases, systems can supply a traditional gas or electric water heater with enough preheated water to reduce heating costs by as much as 50 percent.

batch SHW system. The collector and storage tank are combined into one unit. A tank of water, enclosed in an insulated box covered with glass, is placed in the sun. Whenever there´s a call for hot water, water pressure from the home moves hot water from the top of the solar batch heater as cold water is pushed into the bottom. The batch heater is a popular choice for homes in moderate climates where freezing is not an issue. 

thermosiphon. Common in Japan, Australia, India, and Israel, they are easily recognizable because the tank must be located directly above the collector. Thermosiphon systems work on the principal of heat rising. In an open-loop system (for nonfreezing climates only), potable water enters the bottom of the collector and rises to the tank as it warms

DRAINBACK is a good solution for light freezing climates where temperature swings are not as dramatic, these can be especially symbiotic systems especially when controlled by a pv powered pump that operates at the same intensity as the sun! 

Open loop direct systems are ideal in no freeze locations. 

CLOSED LOOP GLYCOL is the ideal system design for our climate because they can be glycol filled to resist freezing and expansion, the heat transfer fluid is non corrosive thus ensuring long system life.





There are 2 types of active Solar thermal collectors, the Glazed Flat Plate Collector on the left that resembles an oversized skylight and the evacuated tube collectors on the right.
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Flat-plate collectors are the most common solar collector for solar water-heating systems, and solar space heating and are ideal for residential applications.

A typical flat-plate collector is an insulated 4 x 8 metal box with a glass cover (called the glazing) that encapsulates a dark-colored absorber plate, a copper tube that snakes its way through the panel and insulation batting to protect the heat collected. 
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The Second type of Active solar thermal system collector is the Evacuated tube or Vacuum tube panels.

Evacuated tubes are ideal for climate zones that see a lot of cloud cover, like the pacific northwest, the northeast and other coastal zones.

They also work well in applications that do not have direct southern access or a limited amount of roof space because they produce more usable heat energy with less surface area.

Traditionally the evacuated tube technology was very expensive. However, several companies have developed a evacuated tube solar collector at a price point that’s very competitive when compared to the Flat Plate solar panels





The collectors are made of parallel rows of transparent glass tubes. Each tube contains a metal absorber tube attached to a fin. The fin is covered with a coating that absorbs solar energy well, but which inhibits radiative heat loss. Air is removed, or evacuated, from the space to form a vacuum, eliminating conductive and convective heat loss.

Evacuated-tube collectors can achieve extremely high temperatures (up to 350°F), perfect for commercial and industrial applications.





Solar Thermal hot water has a variety of uses

A 2 or 3 panel solar domestic hot water system can supply between 55 and 90% of your homes domestic hot water needs. If you remember the household consumption slide from earlier in the presentation, a solar domestic hot water system can instantly reduce your natural gas bill by up to 25%

Solar thermal can be used to heat swimming pools and hot tubs. In fact, because pools are notorious for wasting heat (due to their large surface areas and the rapid heat lose that occurs) solar pool heat is the most economical of all solar systems. 

Solar thermal heat can be used in conjunction with highly efficient radiant floor applications to reduce home heating costs between 20 and 60%

Solar thermal systems can be combined to allow for pool heat in the summer and space heat in the winter when the pool is not in use.

And finally Solar thermal heat can be injected into a variety of commercial heating and cooling systems.
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SOLAR ENERGY CONTRIBUTION VIEZMANN

Sample Salt Lake City System - Vitosol 100 5m2
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