CALIFORNIA SOLAR ENERGY INDUSTRIES ASS0CIATION
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Build-Up of Commercial

Solar Water Heating

Value In California

Other Values

Value of Lower NG & Elec Prices TBD

Value of Increased Energy Security TBD

¢ftherm
TBD

qL QEV/ ‘ Value of Job Creation Potential 475- 519
SR et
</ e Health Benefits of Avoided Emissions 3221 - 3690
0.05- 020
111- 379
479- 3816
__Value of Avoided Methane (CH,) Emissions 0.61- 1.7
Value of Avoided CO,-Equivalent Emissions 5.60- 2186
__ Value of Avoided or Deferred Natural Gas Pipeline Capacity  3.54- 11.43
__Value of Avoided Natural Gas Distribution-Related Losses = 1.27- 325
Value of Solar Water Heating as a Natural Gas Price Hedge 7.06- 1220
Value of Indirect Natural Gas Savings from Avoided Efficiency Losses 9.78- 61.79
Value of Direct Natural Gas Savings from Solar Water Heating 40.19 - 14772
(Compared to a Natural Gas-Fired Boiler)
CAL SEI& COM1A509 Re
RANGE OF TOTAL VALUE OF COMMERCIAL SOLAR WATER HEATING: | 111 = 345 ¢itherm

4 % 1&  ((




Build-Up of Residential
Solar Water Heating
Value In California

AL S

Other Values

__Value of Avoided Natural Gas Distribution-Related Losses
Value of Solar Water Heating as a Natural Gas Price Hedge

¢ftherm

TBD
TBD
TBD

475- 519

2825 - 3210

0.03- 016
1.11- 319

434- 345
054- 156
4.93- 1910

312- 999
1.02- 25
6.22- 10.65

1049 - 5390

Value of Direct Natural Gas Savings from Solar Water Heating 2965 -110.62
(Compared to a Natural Gas-Fired Boiler)
CAL SEI& RES 111509 R4
RANGE OF TOTAL VALUE OF RESIDENTIAL SOLAR WATER HEATING: | 94 - 285 ¢/therm
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U.S. Department of Energy - Energy Efficiency and Renewable Energy
A Consumer's Guide to Energy Efficiency and Renewable Energy

Solar Water Heaters

Solar water heaters—aiso called solar domestic hot water systems—can be a cost-
effective way to generate hot water for your home. They can be used in any climate, and
the fuel they use—sunshine—is free,

How They Work

Solar water heating systems include storage tanks and solar coliectors. There are two
types of solar water heating systems: active, which have circulating pumps and controls,
and passive, which don't.

Most solar water heaters require a well-insulated storage tank. Solar storage tanks have
an additional outlet and inlet connected to and from the collector. In two-tank systems,
the solar water heater preheats water before it enters the conventional water heater. In
one-tank systems, the back-up heater is combined with the solar storage in one tank.

Three types of solar collectors are used for residential applications:

» Flat-plate collector
Glazed flat-plate collectors are insulated, weatherproofed boxes that contain a dark
absorber plate under one or more giass or plastic (polymer) covers. Unglazed fiat-
plate collectors—typicaily used for splar_pcol heating—have a dark absorber plate,
made of metal or polymer, without a cover or enciosure.

« Integral collector-storage systems
Also known as ICS or batch systems, they feature one or more black tanks or tubes
in an insulated, glazed box. Cold water first passes through the solar coliector,
which preheats the water. The water then continues on to the conventional backup
water heater, providing a reliable source of hot water. They should be installed only
in miid-freeze ciimates because the outdoor pipes could freeze in severe, cold
weather.

» Evacuated-tube solar collectors
They feature parallel rows of transparent glass tubes. Each tube contains a glass
outer tube and metal absorber tube attached to a fin. The fin's coating absorbs
solar energy but inhibits radiative heat loss. These collectors are used more
frequently for U.S. commercial applications.

There are two types of active solar water heating systems:

¢ Direct circulation systems
Pumps circulate household water through the collectors and into the home. They
work well in climates where it rarely freezes.

e Indirect circulation systems
Pumps circulate a non-freezing, heat-fransfer fluid through the collectors and a heat
exchanger. This heats the water that then fiows into the home. They are popular in
climates prone to freezing temperatures.
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Passive solar water heating systems are typically less expensive than active systems, but
they're usually not as efficient. However, passive systems can be more reliable and may
last longer. There are two basic types of passive systems:

« Integral collector-storage passive systems
These work best in areas where temperatures rarely fall below freezing. They also
work well in households with significant daytime and evening hot-water needs.

e Thermosyphon systems
Water flows through the system when warm water rises as cooler water sinks. The
collector must be installed below the storage tank so that warm water will rise into
the tank. These systems are reliable, but contractors must pay careful attention to
the roof design because of the heavy storage tank. They are usually more
expensive than integral collecter-storage passive systems.

Pasive, Bateh Soler Water Hoater

Haeh
sofieety
Haot water
et Bbse
?pégét ééra_iﬂ_ 5 LS .
Hor citd z?ﬁ_mﬁé: Solar stviatye!
hidcictns woitsd

Bypass vadves g

{ohd watar e
aply

Solar water heating systerns almost always require a backup system for cloudy days and
times of increased demand. Conventional storage water heaters usually provide backup
and may already be part of the solar system package. A backup system may also be part




maintenance, see e rohow!ing:

e Solar Water Heating System Maintenance and Repair
o Solar Water Heating System Freeze Protection
s Scaling and Corrosion in Solar Water Heating Systems

When screening potential contractors for instatlation and/or maintenance, ask the
following questions:

e Does your company have experience installing and maintaining solar water heating
systems?









