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COVERAGE & OBJECTIVES

ÅEnergy basics
ÅWhat it is

ÅHow it works

ÅSmall off grid solar 
ÅFor camps, cabins, RVs

ÅFor beginners

ÅScience may be simplified

ÅDoes not teach you to do a 
custom DIY installation!
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FIRST NATIONS OF QUÉBEC AND LABRADOR 
SUSTAINABLE DEVELOPMENT INSTITUTE

ÅFounded in 2000 by the Chiefs of 
the Assembly of First Nations Quebec-
Labrador (AFNQL)

ÅOffer First Nations a dynamic 
service hub:

Åsupporting their actions towards 
maintaining healthy territories 
and resources

Ådeveloping sustainable 
communities

Åpromoting the recognition of 
their rights



FORMS OF ENERGY
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RADIANT ENERGY

Energy of rays:

Photons in movement
For example:

ÅLight 

ÅHeatradiation

ÅUV rays
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CHEMICAL ENERGY

Everythingthat can burn, 
containschemicalenergy.
For example:

ÅFossilfuels
ÅCoal

ÅGasoline

ÅPropane

ÅBiomass

ÅFood
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MECHANICAL ENERGY

Everythingthat moves or 
rotates, possesses
mecanicalenergy.
For example:

ÅObjectsin motion

ÅRotatingobjects

ÅWater and air in motion

7

C
C-

B
Y

 E
ve

n
 N

o
rm

a
n

C
C-

B
Y-

S
A

 P
h

ila
r

C
C-

B
Y

 A
ru

p
 M

a
la

ka
r



ELECTRIC ENERGY

Everythingwe can plug in, 
or that has a battery, 
workson electricenergy.

ÅCan be transformedin 
other formsof energy
without little loss

ÅDifficult to store
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THERMAL ENERGY (HEAT)

Everything warm possesses 
thermal energy.

Åά[ƻǿ ǉǳŀƭƛǘȅέ ŦƻǊƳ ƻŦ 
energy

ÅIn the end, all forms 
transform into heat
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ELECTROCHEMICAL ENERGY

A charged battery contains 
electrochemical battery.

ÅBatteries take electricity to 
charge

ÅMost recently discovered form 
of energy
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ENERGY TRANSFORMATIONS
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HEATING WITH WOOD
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HYDRO ELECTRICITY
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PHOTOVOLTAIC ENERGY
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RULE # 1:

15

Energy cannot be 
created or destroyed, 
just transformed from 
one form into 
another.



RULE # 2:
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When energy changes 
form, a part of it is 
lost as waste heat.



ENERGY IN CARS
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COMBUSTION ENGINE

Å80 % of the energy is 
lost as heat!
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ENERGY IN CARS
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ELECTRIC MOTOR

ÅOnly 10 % of the energy is 
lost. 
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ENERGY AND POWER
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ÅWhat is  the d i f ference?

ÅHow can we measure the 
two?



ENERGY AND POWER
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Energyneccessaryto 
boil one liter of 
water: 

100Wh

100 Wh / 100 W =   1 h = 60 min
100 Wh / 1000 W = 0,1 h =  6 min

Power



UNITS OF ENERGY

ÅWatthour [Wh]

ÅKilowatthour[kWh] 
Å1 kWh = 1000 Wh

ÅKilocalorie [kcal]

ÅJoule [J] (scientific)

ÅBritish Thermal Unit [BTU] 
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POWER AND ITS UNITS

ÅPower = flow of energy

ÅWattage= power

ÅEnergy per unit of time: 
1 watthour per hour = 1 watt

ÅUnits:
ÅWatt [W] 

ÅKilowatt [kW] (1 kW = 1000 W)

ÅHorsepower [hp] (1 hp = 745.7 W)
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ENERGY AND POWER
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Name of what to measure Unit of what to measure Name of what to 

measure per time 

Unit of what to measure per time 

Argent ϵ ό9ǳǊƻύΣ

$ (Dollar)

Annual salary,

¦ǎŀƎŜ ŦŜŜΣ Χ

$/h (Dollars per hour), 

ϵκŀ ό9ǳǊƻǎ ǇŜǊ year) 

Distance m (meters),

km (kilometer),

NM (nautical mile)

Speed m/s (metersper second),

km/h (kilometersper hour),

kt (knots)

Energy Wh (watthour)

kWh (kilowatthour)

Power W (1 Watt = 1 J/s),

kW (1 Kilowatt = 1 kWh/ h),

hp (Horsepower) 
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ACTIVITY

Charge a cell phone

Light a room for an hour

Maketwo toasts

Makea cup of coffee

Takea warm shower

Takethe car to work (Hyundai Accent, 15 km)

Energy containedin a poutine (200 g)

Go up stairs to the next floor

Heatan appartmentfor a day

Dry laundryin a clothesdryer

Takethe car from Québec to Montréal

Takethe plane from Montréal to Barcelona

ENERGY NECESSARY

11 Wh

10 Wh 

33 Wh

32 Wh

1 400 Wh

11 160 Wh 

700 Wh

0.6 Wh

17 000 Wh

2 600 Wh

125 000 Wh 

2 200 000 Wh 



YEARLY ENERGY CONSUMPTION PER CAPITA
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62 000 kWh
per capita per year



FOSSIL ENERGY       VS RENEWABLE ENERGY

ÅExamples: gasoline, diesel fuel, 
coal, propane

ÅMade from crude oil, 
άŦǊŀŎƪƛƴƎέΣ ǘŀǊ ǎŀƴŘǎΣ Ŧƻǎǎƛƭ Ǝŀǎ
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ÅExamples: photovoltaics, wind 
turbines, hydro power*

ÅUses the sun, wind, rivers
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FOSSIL ENERGY       VS RENEWABLE ENERGY

ÅChemical energy: highly 
concentrated

ÅEasy to store, ship and trade 
around the world
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ÅElectric energy: very efficient 
to use

ÅEasy to transport in cables

ÅHard to store in large 
quantities ©
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FOSSIL ENERGY       VS RENEWABLE ENERGY

ÅRisk of toxic spillage

ÅToxic exhaust fumes

ÅCentral, dependence on oil 
companies
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ÅNo exhaust, no toxic fuel, no spillage

ÅDecentral, everybody can be a 
producer
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Temperature change in the last 50 years

2011-2020 average vs 1951-1980 baseline

-0.5 -0.2 +0.2 +0.5 +1.0 +2.0 +4.0ÁC

-0.9 -0.4 +0.4 +0.9 +1.8 +3.6 +7.2ÁF

FOSSIL ENERGY       VS RENEWABLE ENERGY

ÅExtraction gets more and 
more expensive

ÅDoes cause climate change
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ÅSun and wind are free, 
technology advances, 
prices go only down

ÅDo not cause climate change
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ENERGY TRANSITION
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ÅClimate crisis: We have to act 
now

ÅTransition from fossil to 
renewable energy use

ÅIn all sectors:
ÅElectricity production

ÅTransport (cars, trains, planes, 
ǎƘƛǇǎΧύ

ÅIndustry (steel, chemical, 
ŎƻƴŎǊŜǘŜΧύ

Advantages

ÅImproving health

ÅReducing pollution

ÅEconomic opportunities

ÅKeeping global ecosystems from 
collapsing



ENERGY TRANSITION :  CHALLENGES
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²I!¢Ω{ Ih[5LbD ¦{ .!/YΚ

ÅThe scale of what has to 
change is mind-boggling

ÅInertia, resistance to change

ÅWaiting for a miracle solution, 
denial

ÅLack of information

ÅFinancial interests, old 
structures



FORMS OF RENEWABLE ENERGY
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Solar

Wind

Biomass

Hydro
Geothermal
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SOLAR ENERGY (PHOTOVOLTAIC)

ÅCan convert sunrays into 
electricity

Å²ƻǊƪǎ ōŜǘǘŜǊ ǿƘŜƴ ƛǘΩǎ ŎƻƭŘ 
outside

ÅDepends on weather

ÅPrices have dropped in last 
years

ÅLeast impact amongst all 
forms of energy
ÅNoise, visual, landscape

ÅLow maintenance
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WIND ENERGY

ÅCaptures the movement of 
wind to transform it into 
electricity

ÅOften the cheapest form of 
renewable energy

ÅDepends on the weather

ÅThe bigger, the better 
(cheaper)
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ENERGY FROM THE GROUND

ÅDeep geothermal energy
ÅHigh temperature

ÅCan be used to generate 
electricity

ÅNon-intermittent

ÅIndustrial scale

ÅDepends on geological 
conditions

ÅGround source heat pumps
ÅLow temperature

ÅUsed to heat or cool buildings 
very efficiently with electricity
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BIOMASS ENERGY
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ÅStorage of biomass is easy

ÅCan be used for heating

ÅResource (forests) are 
limited!

ÅPhotosynthesis is inefficient 
(2%)
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HYDROELECTRICITY

ÅIndustrial scale 

ÅNon-intermittent

ÅIdeal in combination with 
solar or wind (energy 
storage)

ÅDestruction of major 
ecosystems 

ÅNow more expensive to 
build than alternatives
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SOLAR ENERGY ON THE LAND
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ÅCLEAN

ÅCONVENIENT

ÅINDEPENDENT

WHERE TO START?



OFF GRID

ÅNot connectedto electricitygrid

ÅExamples: cabins, camps, RVs

ÅOftenpoweredby propane and 
generators
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ELECTRICITY ON AND OFF GRID

ON GRID

Å99 % hydro electricity 

ÅLeast expensive electricity

CC-BY-NC OZinOH, CC-BY-NC Paradox Wolf, Wikimedia commons © IDDPNQL, BY-SA peupleloup



WHERE DO WE NEED ENERGY 

ÅLighting

ÅElectronics
ÅCell phone
ÅTelevision 
ÅRadio

ÅCooling
ÅFridge
ÅFreezer

ÅOthers
ÅBattery chargers e.g. for 

power tools
ÅCPAP
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ÅKitchen
ÅStovetop

ÅCoffee makers

ÅWater kettle

ÅMicrowaveoven

ÅHeating
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THE STATE TODAY
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Fuel consumtion:

Often up to 1000 l per year

Propane consumption:

Between 200 and 400 pounds per 
year

Providing energy for my camp/cabin:

Providing refrigeration for my camp/cabin:

A generator

Solar panels and batteries

Solar panels AND a generator

Others

A domestic fridge (120V)

A propane fridge

A 12 V fridge

An ice box, and I bring ice

bƻǘƘƛƴƎΣ L ŘƻƴΩǘ ƴŜŜŘ ƛǘ



PROPANE SETUP

42

Wood

Gasoline

Propane

Lighting

Fridge/Freezer

Cooking

Electronics

Heating

Generator

Others

Ic
o

n
s 

b
y
 F
re

e
p

ik,
 D

in
o

so
ft
L

a
b

s, S
m

a
sh

Ic
o

n
s, 
V

it
a

ly
 G

o
rb

a
c
h

e
v



GENERATOR SETUP
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Wood

Gasoline

Propane

Lighting

Fridge/Freezer

Cooking

Electronics

Heating

Generator

Others
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GENERATOR
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+High power output

+Weather independent

+Inexpensive to buy

- Cost of fuel

- Fuel transport and manipulation

- Maintenance

- High standby consumption

- Noisy

- Polluting

- Contributes to global warming

- Extreme waste of energy (80 % and 
more wasted)

B
Y-

S
A

 p
e
u

p
le

lo
u

p



PHOTOVOLTAIC (PV) INSTALLATION
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+No fuel cost

+No fuel transport and 
manipulation

+Little maintenance

+No stand-by consumption

+No noise or pollution

+Long life time of panels and 
electronic components

+No contribution to climate change

- More expensive to buy than a 
generator

- Less energy available (cloudy 
weather!)
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