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9. Energy Distribution Technologies

Technologies that significantly 

increase energy efficiency

Build an integrated system 

within the electricity grid 

consisting of thermal 

generation, energy storage, 

and energy management 

systemsðsuch as combined 

cooling, heat and power 

(CHP)

Install numerous, small stand-

alone electricity generators to 

provide back-up power at 

designated locations as part 

of an energy assurance plan

Develop policies and incentives 

to implement CHP

9. Distributed EnergyTechnologies



13. Development or Implementation of On-Site 

Renewable Energy on Government Buildings

Develop, implement, and install 

onsite renewable energy 

technology that generates 

electricity from renewable 

resources, including solar 

energy; wind energy; fuel cells; 

and biomass

Develop a community-wide power 

purchase agreement for 

solar/renewable energy 

installations on all tribal 

government facilities and 

buildings

Install renewable energy systems 

on targeted community 

facilitiesðpark facilities, libraries, 

fire stations, etc. 





Building Hot Water Energy Use
average 125 kbtu/sf/year

School

Grocery Store
Office

Health Care

Lodging

Mercantile

Restaurant

Church

Heating Cooling Ventilation Hot Water Lights Equipment

Energy for Water Heating

kBtu/sf/year

Office 8.7      

Mercantile 5.1 

Education 17.4 

Health Care 63.0 

Lodging 51.4 

Pub Assembly 17.5 

Food Service 27.5 

Warehouse 2.0 

Food sales 9.1 

Public Safety 23.4 

Other 15.3

All Buildings 13.8

Solar Thermal Technology & Applications



Solar Water Heating Is Not New!

Before the advent of gas pipelines and electric utilities, 
the technology gained footholds in Florida and 
California before the 1920ôs

Over 1,000,000 systems are in use in American homes 
and business

The technology is in widespread use in:

- Caribbean basin       - China          

- Israel                        - Greece

- Japan - Australia



Technical And Economic Viability 

Depends Upon

Amount of annual sunshine

Capital cost of the solar system

Prices of conventional fuels

Solar system annual O&M cost

Annual energy requirement and energy use profile

Temperature and amount of hot water (kWh produced)

Rate at which conventional fuels are escalating in price

Other (e.g. legislative mandates, tax credits)



Solar Thermal Applications

Low Temperature (> 30C)

ïSwimming pool heating

ïVentilation air preheating

Medium Temperature (30C ï100C)

ïDomestic water and space heating

ïCommercial cafeterias, laundries, hotels

ïIndustrial process heating

High Temperature (> 100C)

ïIndustrial process heating

ïElectricity generation

Solar thermal and photovoltaics working together



Collector Types



Which collector is best depends on the 
temperature...

Stagnation

Temperature

Above Ambient

50C 180C
300C



Solar Rating and Certification Corp.

ÅAn independent nonprofit organization that tests performance and 

certifies almost every solar heater on the market today.

ÅReports efficiency and annual performance for different climates 

and temperature uses.

Contact information

Solar Rating and Certification 

Corporation

c/o FSEC, 1679 Clearlake Road

Cocoa, FL 32922-5703

Voice (321)638-1537

Fax (321)638-1010

E-mail: srcc@fsec.ucf.edu

mailto:srcc@fsec.ucf.edu
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Tempering Valve to Prevent Scalding:

Extremely Important for Safety!



Mid-Temperature Example:

Chickasaw National Recreation Area, OK

Small Comfort Stations
ï 195 square feet of flat plate 

collectors
ï 500 gallon strorage volume
ï Cost $7,804
ï Delivers 9,394 kWh/year
ï Saves $867 / year

Large Comfort Stations
ï 484 square feet of flat plate 

collectors
ï 1000 gallon strorage volume
ï Cost $16,100
ï Delivers 18,194 kWh/year
ï Saves $1,789 / year



Requirements for Success

Appropriate Application 
(Provide a Reasonable 
Payback)

Proven Design

Freeze Protection

Properly Sized (undersized, 
not oversized)

Require No Manual 
Intervention

Operational Indicators or 
Monitoring

Conservation First

Verify Load

Performance 

Guarantee

Require Operations 

and Maintenance 

Manual and Training

Acceptance Test



Resources and References

American Society of Heating, Air Conditioning 
and Refrigeration Engineers, Inc.
ïASHRAE 90003 -- Active Solar Heating Design 

Manual

ïASHRAE 90336 -- Guidance for Preparing Active 
Solar Heating Systems Operation and Maintenance 
Manuals

ïASHRAE 90346 -- Active Solar Heating Systems 
Installation Manual

Solar Rating and Certification Corporation
ïSRCC-OG-300-91 -- Operating Guidelines and 

Minimum Standards for Certifying Solar Water 
Heating Systems
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A typical solar cell (10cm x 10cm) 

generates about 1W at about 0.5V. 



Individual cells are connected in 
series (increases the voltage) and in 

parallel (increases the current) 
into a module.



20x-100x 500x Cu(In,Ga)Se2 ~ 1-2 um c-Si ~ 180 um

Photovoltaic (PV) technologies



Simple Direct Drive PV System



Water 

Pumping 

Designs



Solar Water Pumping 

Inadequate Wind & High 

Maintenance Costs



Simple DC PV System with 

Battery Storage



Charge Controller 

protects the Batteries 

From: Overcharge, 

Over-Discharge


