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Resources
• Steve Eayrs, Eayrs Plumbing and Heating , Homer, 907-235-2333

• E-mail: steve@eayrsplumbingandheating.com

• Alaska Center for Appropriate Technology (ACAT) www.acat.org

• Research Information Center (AHFC) bhall@ahfc.state.ak.us www.ahfc.com full library

• Alaska Solar Tour – Kenai May 14 www.AlaskaSolarTour.org

Solar Design Manual for Alaska – Rich Seifert, CES www.alaskasun.org free download

• Cold Climate Housing Research Center CCHRC – www.cchrc.org

• Canadian Mortgage Housing Corp CMHC – Case Study #60, Equilibrium www.cmhc.ca

• American Solar Energy Association – www.Solartoday.org

• Home Power – www.homepower.com

• Solar Solutions by Bristol Stickney  www.Plumbingengineer.com

• Equipment sales:

1. Alaska Goldstar Plumbing 376-2875

• Ferguson, Viessmann solar systems, Brian Commercial Sales 800-478-7759

• AIS, Anchorage 563-4125  high temperature insulation www.alaskainsulation.com

• Radiant Solar – Pennsylvania, 800-466-7556 www.RadiantHeatPorducts.com

• Oventrop- Proctor Sales, Anchorage 907-562-2608  www.oventrop-na.net

• Heliodyne Solar Hot Water www.heliodyne.com



Renewable Energy Tax Credits
• Solar systems; Small Wind; Geothermal Heat Pumps

– 30% of cost, no upper limit

– For existing homes & new construction (no rentals)

– Expires December 31, 2016

• Windows, doors, water heaters, insulation, HVAC, roofs, biomass
– 30% of cost up to $1,500

– For existing principal residence (no new construction or rentals)

– Expires December 31, 2016

• Commercial Solar Projects
– 30% of cost, no upper limit

– Treasury grants up to 30% of cost also available

– Expires December 31, 2016



Solar Hot Water Collectors are certified by the SRCC:
Solar Rating & Certification Corporation





SOLAR HOT WATER … IN ALASKA

-3 TO 4 TIMES MORE EFFICIENT IN CAPTURING SOLAR ENERGY THAN 

PV PANELS (30-70% vs 10-20%)

-– A GREAT MATCH FOR AK SUMMERS BUT A CHALLENGE IN LOW 

WINTER SUN & COLD

- MUST BE SOUTH FACING AND NO SHADE, STEEP TILT, SOUTH WALL 

OR OVERHEAD ROOF TO KEEP OFF SNOW IN WINTER

- CLOSED LOOP SYSTEM – USE GLYCOL ANTI-FREEZE SYSTEM



Sun Path







Tilt and Angle Effect



Energy Costs





















The SunRise Home



Masonry Heater



Vac Tube



Mat-Su 
Data

kWh/m2/Day

Sunda Seido 5-16 AS
Absorber surface 3.6m2 (38.75 sf)

Max temp 190 C; Operating 247 C



Cottage Building Information
• 1,600 sf heated

• 1980 built as an all electric cabin

• 1999 Natural gas water heater, fireplace & unit heater installed

• 2008 installed solar system

• Solar vacuum tubes aimed South at 80 degree tilt

• Sunda 5-16 is 38.75 sf (3.6 m2) (recommended 4 tubes/person)

• Rated by Solar Collecting Certification & Rating – SRCC OG-100

• Cloudy day solar production - 10,000 to 20,000 BTU/day

• Clear day solar production - 20,000 to 40,000 BTU/day



Cottage 



Sizing Example:
Annual % hot water for average home in Mat-Su (lat. 61 degrees 34 minutes)
150 sf collector = delivers approximately 62.6% of  hot water needs

Domestic Hot Water (DHW) assumes 20 gallons first 2 people; 15 gallons each additional

1 Btu raises 1 lb of water 1 degree F

• Determine temperature rise  (delta T)
Delta T = 120 – 40 = 80 deg F Temperature Rise

• Determine energy requirements (water tank volume in gallons)
80 gallon = 667.2 lb (1 gal = 8.34 lb of water = 0.1337 cu ft)

667 lb * 80 deg F = 53,360 Btu/day

• Determine solar collector output / tube
1,000  * 0.70 conversion = 700 Btu/sf/day of collector absorber
700 Btu/sf/day * 2.42 sf area/tube = 1694 Btu/tube/day

• Determine tube requirements 
53,360 Btu/ 1694 Btu/tube/day = 32 tubes  or 2 collectors

Building Codes:

ASHRAE – 90003 Active Solar Heating Design Manual

ASHRAE – 90342 Active Solar Heating Systems Installation Manual

ASHRAE – 90336 Active Solar Heating Systems Operation & Maintenance Manual

NFPA 70 – National Electrical Code



Solar System Costs

• Sunda Seido 5-16 $1,790

• Roof mount kit$  218

• Pump – Laing** $  150

• Shipping $  300

• Heat Exchange tank* $      0

• Controller – Resol

BS/1 3 sensor $  146

• Amtrol model 15

expansion tank $    35

• Pipe insulation $    
55

• Check valves – 2 $    30

• Pressure relief valve $    15

• Ball valves – 4 ¾ inch $    40

• Air vent $    20

• Drain – ball valves ¾ MPT
$    32

• Pressure gauge $    15

• Labor – 2 days hired $ 400

Total cost $3,246

* Normal range $900 to $1,400

** Laing circulation pump SM303-B 

magnetic pump, 33 watts, 1/150 hp, 
115 votes .3 amps, can handle a 
pipe loop of 350 feet ½”



Cottage Occupancy & Utility Use
Natural 
Gas Cost

Natural 
Gas Use

Electric 
Cost

Electric 
Use

% OccupiedYear

1035 ccf

1097 ccf

971 ccf

1043 ccf

1043 ccf

$530 
.18/kwh

$268 
.178/kwh

$232 
.175/kwh

$245 
.175/kwh

$218 
.175/kwh

$1134 
1.10/ccf

2952 kwh
79%

Year round
2009

$987 
.90/ccf

1503 kwh
17%

Summer only
2008

$748 
.77/ccf

1328 kwh13%

Summer only
2007

$748 
.72/ccf

1404 kwh
17%

Summer only
2006

$658 
.63/ccf

1247 kwh16% 

Summer only
2005

Note: Solar thermal installed mid-2008.  Before Solar thermal,  if occupied 79% Gas cost 

would have been closer to $2,000



Solar 
Solutions








