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About the Solar Rating and Certification Corporation

The Solar Rating and Certification Corporation [SRCC] is the sole independent rating agency that 
rates  the performance and durability of  solar  hot water collectors  and systems.  The SRCC was 
formed in  1980 to provide a national  certification program for solar collectors and solar  hot  water 
systems. Independent test results and product data are evaluated by SRCC to determine a product’s 
compliance with minimum standards for certification and are used to calculate published performance 
ratings. Equipment which has been certified to meet the minimum requirement is also required to bear 
the SRCC certification label which also shows the performance rating for that product.

The SRCC label is like an UL or Energy Star label.  It is intended to give the homeowner a level of 
confidence  in  the  quality  and performance  of  the  product  based on  a third-party  independent 
assessment  based on a recognized national  standardized method.  In addition,  federal  and state 
government use the certification to provide a rational basis for tax credits and for setting codes and 
standards.  

However, you have to be VERY determined and have a technical degree to get any useful comparison 
information from the SCRR label or the published SCRR data.   I spent three full days pouring over the 
websites of every SCRR supplier and over the technical data on the SCRR website and found that the 
tested efficiencies of “certified” collectors and systems vary greatly.  I could only conclude that in the 
U.S., solar hot water heating is still a “buyer beware” market.  What follows is an extracted list of the 
best collectors and systems based on the information in the SCRR database.
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The Best  of the SCRR Certified Solar Collectors

I only considered collectors that met a minimum threshold of quality criteria (low iron glass glazing, 
selective  coating,  all  copper  tubing  and  absorber  with  good  thermal  coupling,  and  adequate 
insulation).  Even with this quality  screening I found a 48% difference between the best and worst 
collectors.  The following chart shows the top 20 collectors based on their cool climate performance. 
Note that the cool climate collectors tended to also have the best warm climate performance, but since 
solar hot water systems are usually over designed for the summer months, you want to be biased 
toward the cool month performance.

Top Twenty Flat Plate Solar Collectors based on Cool Climate Performance
Source: SRCC Directory of Certified Solar Collectors, December 4, 2007

The Best SRCC Certified Hot Water Systems

The SRCC list  of  certified hot  water systems  tells  a similar  story.   Variations  between “certified” 
systems are significant and the technical jargon makes it difficult  to find a clear “apples to apples” 
comparison.  After going through the data, it was evident  to me that the “system design” including 
pumps and heat exchangers can make a big difference in overall performance.  

The SRCC uses the Solar  Energy Factor (SEF) as a performance rating for  solar domestic water 
heating  systems.  The SEF is the energy delivered by the system divided by the electrical  or  gas 
energy put into the system and is presented as a number similar to the Energy Factor (EF) given to 
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Flat Plate Suppliers Aperature kBtu/day kBtu/day/ft2

Cool Clime Top Twenty Area ft2 Cool Clime Cool Clime Model

Viessman Mfg Co. (US) Inc. 25.12 22 876 100 SV1,SH1

BBT North America Corp. 22.49 19 845 Buderus SKS 4.0-s+w 

SunEarth, Inc 21.69 18 830 EC-24

Conergy AG 20.59 17 826 F4000

SunEarth, Inc 17.3 14 809 EC-20

SunEarth, Inc 18.67 15 803 EC-21

General Solar Systems GmbH 25.15 20 795 SK500N SK500

SunEarth, Inc 37.08 29 782 EC-40

SunEarth, Inc 29.6 23 777 EC-32

Radco Products, Inc 30.2 23 762 408C-HP

Radco Products, Inc 45.34 34 750 412C-HP

Solene 37.44 28 748 SLCO-40

Radco Products, Inc 37.55 28 746 410C-HP

Solene 23.46 17 725 SLCO-30

Radco Products, Inc 22.11 16 724 308C-HP

Solene 30.53 22 721 SLCO-32

Solene 28.07 20 713 SLCR-30

Solene 29.69 21 707 SLCR-32

BBT North America Corp. 24.29 17 700 Bosch FKC-1 s+w

Solene 37.34 26 696 SLCR-40

Solar Energy, Inc. 20.18 14 694 SE-21
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conventional water heaters by the Gas Appliance Manufacturers Association (GAMA). In  the tables 
shown below, I've converted the SEF to the Solar Fraction.  The Solar Fraction [SF] is the portion of 
the total conventional hot water heating load (delivered energy including tank standby losses) provided 
by solar energy expressed as a percentage.

The following tables show the best SRCC certified, closed loop, indirect, freeze protected, flat plate 
collector, solar hot water systems using glycol as a circulating heat transfer fluid or using water with a 
drainback tank.  Solar Fractions are shown for both electric and natural gas backup heating. 
 

In general, the data shows that drainback systems using water as a circulating fluid are more efficient 
than glycol systems, however as the following table shows, some evacuated tube, gylcol systems can 
perform considerably better.
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Solar Energy Solar Fract ion Solar Fraction Model Collector

Manufacturer Factor (SEF) (SF) Elec (SF) Gas Name Area

SunEarth, Inc 5.6 83.9% 89.3% TE80C-120-1 81.7

Synergy Solar 3.8 76.3% 84.2% 80-2T 80.1

Schuco USA L.P. 3.6 75.0% 83.3% Premium III-120E 87.1

Bobcat and Sun 3.2 71.9% 81.3% SP80PHE-1 79.8

Radco Products, Inc 2.2 59.1% 72.7% R-DBHX-8-120S-80P 79.8

Stitt Energy Systems 2.1 57.1% 71.4% SESI-120-80 79.6

Closed Loop Gylcol Systems, Flat Plate Collector
Source: SRCC Directory of Certif ied Solar Hot Water Sys tems, December 2007

Solar Energy Solar Fraction Solar Fraction Mod el Collector

Manufacturer Factor (SEF ) (SF) Elec (SF) Gas Nam e Area

SolarH ot 12.5 92.8% 95.2% S-SV-D B100 64.5

Alternate Energy Techn ologies, Inc 10.3 91.3% 94.2% DX-120-96 95.7

Alternate Energy Techn ologies, Inc 9.1 90.1% 93.4% DX-80-80 79.6

Solar Energy, Inc. 8.7 89.7% 93.1% D2B-12009120 115.7

Solene 5.5 83.6% 89.1% SLCR80DC-80HE 80.1

Alternate Energy Techn ologies, Inc 4 77.5% 85.0% DB-120-96 95.7

Alternate Energy Techn ologies, Inc 3.7 75.7% 83.8% DB-80-80 79.6

Solar Energy, Inc. 3.2 71.9% 81.3% D2B-8009-80 77.1

Trendsetter Industries 1.9 52.6% 68.4% SRS-100-2-40-PC-E 81.7

Closed Loop Drainback Systems, Flat Plate Collector
Source: SRCC Directory of Cer tified Solar Hot Water  Sy stems, December 2007

Solar Energy Solar Fract ion Solar Fract ion Model Collector

Manufacturer Factor (SEF) (SF)  Elec (SF)  Gas Name Area

Thermomax Industries Ltd. 14.8 0.94 0.96 Mazdon 60-R120 98.6

Thermomax Industries Ltd. 9.8 0.91 0.94 Mazdon 50-R80 82.2

BTF, Ltd. 1.4 0.36 0.57 SP20-2-80G-PV-E 66.2

Closed Loop Gylcol Systems, Evacuated Tube Collector
Source: SRCC Directory of Certified Solar Hot Water  Systems, December 2007
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Rounding out  your solar  hot  water  system choices, the following table shows the representative 
efficiencies of three types of non-freeze protected systems.  Note that the open loop system is by far 
the most efficient, but that the thermosyphon and integrated tank in solar collector [ISC] may be much 
less expensive.  The FLT shown is the freeze tolerance limit in degrees fahrenheit for these types of 
systems.

  ❖❖❖

Some Background Info – An Explanation of Solar Hot Water System Types
Solar  water  heating systems  can be active,  which means that  they have circulating pumps  and 
controls, or passive, which means they rely on natural convection to circulate water between the solar 
panels to the storage tank.

Active systems - Active solar systems rely on electric pumps, and controllers to circulate water, or 
other heat-transfer fluids through the collectors. There are the three basic types of active solar water-
heating systems:

➢ Direct-circulation systems (also called “open loop”) use pumps to circulate pressurized 
water directly  from the hot  water storage tank through the collectors and back to the 
storage tank. This is the simplest  and most efficient active system, and works very well 
in areas that do not experience freezing temperatures and do not have hard or acidic 
water. 

➢ Indirect-circulation systems (also called “closed loop” systems) are used in climates that 
require  freeze  protection.   These  systems  pump  heat-transfer  fluids  (water  or  a 
glycol/water mixture) through collectors. Heat exchangers are used to transfer the heat 
from the circulating fluid to the potable water in the storage tank.   Closed loop systems 
can be single or double pump.  Single pump systems rely on natural convection to move 
storage  tank  water  through the heat  exchanger.   Double pump systems  are more 
efficient and actively move storage tank water  through the heat  exchanger.   The two 
most common closed loop systems are:

 Antifreeze  systems  use  a  food  grade  glycol-water  mixture  with  the  glycol 
concentration  determined by  the expected minimum temperature.   Antifreeze 
systems are not as efficient and require additional maintenance, but are desirable 
if you have extremely hard or acidic water.

 Indirect “drainback” systems use pumps to circulate water through the collectors. 
To prevent freezing, the water in the collector loop drains into a reservoir tank 
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Solar Energy Solar Fraction Solar Fraction Model Collector FLT

Manufacturer Factor (SEF) (SF) Elec (SF) Gas Name Area

Solene (open loop) 22.8 96.1% 97.4% SLCR80DC-120 80.1 20

Solahart Industries Pty Ltd 2.4 62.5% 75.0% ASE 303KF 77 19

(thermosyphon) 2.9 69.0% 79.3% ASE 444KF 113 19

TCT Solar (ISC) 1.7 47.1% 64.7% PT-50-CN 32.1 10

Open Loop, Thermosyphon, and ISC Systems

[Fº]

Source: SRCC Directory of Certified Solar Hot Water Systems, December 2007
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when the  sun sets and the pump stops.  The system also “dumps” to protect the 
system from overheating when the storage tank has reached its maximum “set 
point”  temperature.  Drainback  systems  are the best choice for  cool  and cold 
climates.

Passive systems -  Passive solar hot  water systems rely on gravity and the tendency for water to 
naturally circulate as it is  heated in the collector (warmed water like warmed air, rises because it is 
relatively lower in density). Passive systems are not as efficient as active systems, however they are 
more reliable,  easier  to  maintain,  cost  less,  and typically  have a longer  working life  than active 
systems. The two most common types of passive systems are:

➢ Integral  Collector  Storage (ICS) systems  are simple “hot  boxes”  and combine  the 
collector with the storage tank and consist of one or more storage tanks placed in  an 
insulated box with the glazed side facing the sun. They essentially act as pre-heaters. 
As you draw  hot  water  in  the home,  solar  heated water  from the ICS enters your 
conventional hot  water  tank and “makeup”  cold water  enters the ICS collector  to  be 
preheated.   These simple, inexpensive solar collectors are only suited for temperate 
climates where temperatures stay above or near freezing.  In addition, they only work 
well in homes that can adjust their hot water needs from late morning to early evening. 
They do not work as nearly as well in households with mostly morning hot water demand 
because they will lose most of their collected energy during the night.  If you're willing to 
make a modest adjustment your lifestyle, they make an excellent “low cost” choice.

➢ Thermosyphon systems rely on the natural convection of warm water rising to circulate 
water through the collectors and to the tank, which is always located above the collector. 
As water in the solar collector heats, it becomes less dense and rises naturally into the 
tank  above.  Meanwhile,  the cooler  water flows down the pipes  to the bottom of  the 
collector, completing the circulation loop. These systems often include an insulated tank 
completely integrated with the solar collectors.

  ❖❖❖
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About the Sustainable Home Blog

I'm an architect and engineer  by training and practiced architecture in  California during the early 
energy crisis days of  the 1970's.  In the early 1980's I made a career change and spent over two 
decades leading turnarounds and startups in the manufacturing sector.  Burned-out and discouraged 
by the outsourcing and downsizing of corporate America, I returned to architecture and began writing 
a personal journal on sustainable home design.    In the process of writing that  “journal”  and the 
launching  the  Sustainable Home  Blog I  began to question  the  direction  of  the  “green building 
movement” and determined that there was a vast difference between what we accepted as “green” 
and what was truly sustainable.  I would eventually conclude that the imminent  peaking and global 
decline in production of oil, natural gas, coal, and uranium would render much of what we do in “green 
building” as nothing more than rearranging the deck chairs on the Titanic.

I like to think of myself as an accidental writer.  As I continued to write in my journal and post to the 
blog, I realized I was writing a book. Actually several books.  Some of them are available for free on 
the blog.  A few others help to pay the bills, and are available for purchase as eBooks.  

Chill in the Living Room is kind of the sum of all that I've written so far.  It explores the historical 
forces, policies,  economic  theory,  and technical  advances  that  gave form to our  residential  built 
environment.   It  also describes  the fragile,  uncertain, and dependent   systems that  homeowner's 
innocently rely on for electricity, natural gas, and water.  In the end, it gives homeowners practical real-
world strategies for converting their homes into some semblance of energy efficiency in preparation for 
a painful post peak transition to a more sustainable future. 

I've also written a series of “H  ow To  ” books aimed at improving the energy efficiency and sustainability 
of America's existing housing stock.  

 Plugging the Energy Leaks in Your Home
Avoiding an Energy Loss "Death of a Thousand Cuts"

 The Gift of Water
Sustainable Water Strategies for Your Home

 A Window on Energy Loss
Window and Door Energy Saving Strategies

The Sustainable Home Blog 
Page 7

http://sunhomedesign.wordpress.com/
http://www.dwelling-in-post-peak-world.com/id8.html
http://www.dwelling-in-post-peak-world.com/id8.html
http://www.dwelling-in-a-post-peak-world.com/
http://www.dwelling-in-a-post-peak-world.com/
http://sunhomedesign.wordpress.com/free-ebooks/
http://sunhomedesign.wordpress.com/
http://sunhomedesign.wordpress.com/

