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Learning Objectives

Å Explain why a supplemental energy, such as propane, is often 

required in combination with renewable energy technologies.

Å Describe how propane supplements three types of alternative 

energy technologies. 

Å Identify at least three things that need to be considered before 

specifying an alternative energy system for a home.

Å Identify three basic functions of common features in three types of 

renewable energy technologies. 



Transitioning Energy Needs

Å Conventional energy 

ï Electricity, natural gas, heating oil

Å Renewable energy

ï Solar thermal, geothermal, wind, hydro electricity, tidal, etc.

Å Hybrid energy

ï Combines conventional energy systems with renewable energy 

systems



Propane

Environmentally Friendly

Å Low carbon footprint

ÅNot a greenhouse gas

Å Does not contribute to acid 

rain

ÅNon-toxic

Economical

Å Installation 

ÅMaintenance costs

ÅOther fuel sources

Versatile

ÅHeating

ÅWater heating

Å Cooking

Å Appliances

ÅOutdoors

Convenient

ÅUnderground tanks

Å Single line

ÅMultiple branches



Propane used in combination with:

ÅSolar-Thermal Systems

ÅElectric Generation Systems

ÅHeat Pump Systems

Air sourced

Ground sourced



Brief History of Solar Energy

Å Solar energy has been used for thousands of years. Through proper 
site orientation it was able to provide heat and light before modern 
technology.

Å Solar technology for heating and electrical production are available, 
but are not super efficient, yeté

Å We will discuss:

Å Solar thermal systems

Å Solar water heating systems

Å Solar thermal combisystems



Solar Thermal Systems

Å Solar thermal systems are not 100 percent reliable

ïClimate conditions may limit sunlight

ïDemand may exceed captured energy

Å Most require an auxiliary heat source

ï Ensures sufficient energy will be available for normal operations

Å Propane is ideal for this situation

ïCan provide supplemental heat or power



Active vs. passive solar technology

Å Active systems move heat from where it is collected to where it is 

needed with circulators, fans or blowers

Å Passive systems do not move heat

ÅExamples include: large, southerly facing windows; concrete, slate or 

masonry that absorbs solar heat and radiates it through the room

Solar Thermal Systems



Water heating is required year-round.

This passive solar 

water heating 

system collects heat 

and stores hot water 

in this roof-top unit.

Solar Water Heating



Piping for a passive system

Å Water is heated in the 
collector and stored in the 
insulated tank

Å A diverting valve, operated 
by a temperature controller 
determines if the water 
needs further heating

Å Propane tankless heater can 
bring water to required 
delivery temperature, if 
required

Å Should only be used in 
climates where freezing is 
unlikely.

Solar Water Heating



Active systems

ÅUsed in climates were freezing occurs

Å The storage tank is usually located in a heated space, separate from 

the collectors 

Solar Water Heating

Flat plate solar collectors providing domestic water 

heating Interior components of a typical 

solar water heating system



Active systems piping

Heat is absorbed by the solar 

collector and passed down the 

heat exchanger. 

Temperature controls measure 

temperature at the outlet to 

prevent burning.

Propane supplements heating 

requirements when solar heating 

is insufficient.

Solar Water Heating

Antifreeze-based solar water heating 

system (no auxiliary heating shown)

Solar water heating system with propane tank-type water heater 

for auxiliary heating.



Modulating tankless system

- operates on propane

Solar Water Heating



Å How much do they save?

Å Dependent on:  

Å Geographic location

Å Required water use and temperature

Å Area, orientation and positioning of the collector array

Å Size of the storage tank

Å Type and size of the heat exchanger.

Solar Water Heating



Percentage of energy output of 
solar water heating systems

ÅTypical flat plate design

Å1.5 gallons of water per 
square foot of collector 
area

ÅClosed-loop antifreeze-
based design

ÅCollector area faces south

ÅCollector areas is sloped to 
equal latitude

ÅHot water delivery 
temperature is 120oF

ÅCold water temperature is 
typical of the location

BOSTON 40 ft2/60 gal. 80 ft2/120 gal. 120 ft2/180 gal.

40 gal/day 72% 91% 96%

60 gal/day 57% 85% 92%

80 gal/day 48% 77% 89%

100 gal/day 41% 69% 84%

MILWAUKEE 40 ft2/60 gal. 80 ft2/120 gal. 120 ft2/180 gal.

40 gal/day 67% 88% 94%

60 gal/day 54% 82% 90%

80 gal/day 45% 74% 86%

100 gal/day 38% 65% 81%

LAS VEGAS 40 ft2/60 gal. 80 ft2/120 gal. 120 ft2/180 gal.

40 gal/day 94% 99% 100%

60 gal/day 88% 98% 100%

80 gal/day 77% 96% 99%

100 gal/day 69% 94% 98%

Solar Water Heating



Heating spaces and water 

with the same system

Solar Thermal Combisystems



Solar Thermal Combisystems

Combisystem example

ÅAn option with a lower internal heat 

exchanger

ÅThe grayed portions of this unit are 

inactive in the mode shown.



Solar Thermal Combisystems

An example of a solar 

thermal combisystem 

providing space heating 

and water heating with 

an auxiliary propane 

furnace is shown here.


