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COVERAGE & OBJECTIVES

AEnergy basics
AWhatit is e ———
Bt bl
AHowit works Gl b
ASmall off grid solar = \{ s

AFor camps, cabins, RVs  gs esss
AFor beginners I ,

AScience may be simplified |

ADoes not teach you to do
custom DIY installation!




FIRST NATIONS OF QUEBEC AND LABRADOF
SUSTAINABLE DEVELOPMENT INSTITUTE

A Founded in 2000y the Chiefs of
the Assembly of First Nations Quebec
Labrador (AFNQL)

A Offer First Nations a dynamic
service hub:

A supporting their actions towards
maintaining healthy territories
and resources

s FNQLSD|AdeveIoping sustainable

communities

A promoting the recognition of
their rights
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FORMS OF ENERGY
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RADIANT ENERGY

Energy of rays:
Photons inmovement

Forexample
ALight
AHeatradiation
AUV rays

CCBY gr33n3gg
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CHEMICAL ENERGY

Everythingthat canburn,
containschemicalenergy.

CCGBYAapoHaapanen

Forexample _

AFossifuels
ACoal “j ’ i )
AGasoline .
APropane PIOE

ABiomass

AFood

CGBY¥-NCLexnGer

CCBY¥NCdwstucke




MECHANICAL ENERGY

Everythingthat moves or
rotates, possesses
mecanicalenergy

Forexample

AObjectsin motion /@\}'\‘
ARotatingobjects K
AWater and air in motion




ELECTRIC ENERGY

CCBY-NCOZinOH

Everythingwe can plug in,
or that has abattery,
works on electricenergy.

ACanbe transformedin
other forms of energy
without little loss

ADifficultto store @

CGBY—NC Paradox Wolf

CCGBY Tony Webster




THERMAL ENERGY (HEAT)

Everything warm possesses
thermal energy.

Ad[ 26 ljdz2rt A0eé¢ T2
energy §§§

Aln the end, all forms ll[[m

transform into heat
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ELECTROCHEMICAL ENERGY

A charged battery contains
electrochemical battery.

ABatteries take electricity to At
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AMost recently discovered form
of energy




ENERGY TRANSFORMATIONS
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HEATING WITH WOOD

L
_/Q\_
O
-
vV

§9$

\Hf/,

\\I.-',/

>

f’m\



HYDRO ELECTRICITY
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PHOTOVOLTAIC ENERGY
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IRULE # 1.

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




IRULE # 2:

When energy changes
form, a part of It Is
lost as waste heat.




ENERGY IN CARS
COMBUSTION ENGINE

¥ 6

Tl

A80 % of the energy
lost as heat!




ENERGY IN CARS
ELECTRIC MOTOR
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AOnly 10 % of the energy is
IOSt (i




IENERGY AND POWER

AWhat is the difference?

il AHow can we measure the
two?




ENERGY AND POWER

Energyneccessaryo

boil one liter of
water:

1h= 60 min
0,1 h= 6 min

100 Wh/ 100 W
100 Wh/ 1000 W




UNITS OF ENERGY

AwWatthour [Wh]

AKilowatthour[kWh]
Al kwWh = 1000 Wh

AKilocalorie [kcal]
Adoule [J]<cientifig
ABritish Thermal Unit [BTU]




POWER AND ITS UNITS

APower = flow oEnergy
AWattage= power

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

AUnits:
f AWatt [W]
e AHorsepower lip] (Lhp = 745.7 W)



ENERGY AND POWER

Name of what to measure Unit of what to measure Name of what to Unit of what to measure per time

measure per time

Argent € 09dzNR VUL 2 Annual salary, $/h (Dollars perhour),

$ (Dollar) 43S FSSI ekl 09g9gmdP a LISNJI
Distance m (meters), Speed m/s (metersper second),

km (kilometer), km/h (kilometersper hour),

NM (nautical mile) kt (knots)

Wh (watthour) W (1 Watt = 1 J/s),
kWh (kilowatthour) KW (1 Kilowatt = 1 kW/h),

hp (Horsepower)




h 2

a!/ 1l 9b9wD, XK
Charge a cell phone 11 Wh
Light a room for amour 10 Wh
Maketwo toasts 33 Wh
Makea cup of coffee 32 Wh
Takea warmshower 1 400 Wh
Takethe car towork (Hyundai Accent, 15 km) 11 160 Wh
Energycontainedin a poutine (200 g) 700 Wh
Go up stairs to the next floor 0.6 Wh
Heatan appartmentfor aday 17 000 Wh
Drylaundryin aclothesdryer 2 600 Wh
Takethe carfrom Québec to Montréal 125 000 Wh

Takethe planefrom Montréal to Barcelona 2 200 000 Wr




YEARLY ENERGY CONSUMPTION PER CAPITA

GRAPHIQUE 16 « COMPARAISON DE LA CONSOMMATION ENERGETIQUE PAR HABITANT DU
QUEBEC AVEC CELLE D'AUTRES PAYS, 2018

, ETAT DE
AU QUEBEC

224 GJ

Etats-Unis 35 28 3 19 201 G)

Norvge 3: 62 000 kWh
per capita peryear

Chaire de gesthn
du secteur de énergie

HEC MONTREAL
Québecsa

Suéde 46 3 0 =Rl 135 G)
| Industrie
Allemagne n 28 27 152 11 ELPYC M Transport
B Résidentiel

Chine 10 10 15 KX [ commerces et institutions
. Agriculture et forét
[ usage non-énergétique
Monde n 16 12 #41S E¥ Y|

Sources: AlE, 2020; sauf * pour le Québec (donnée du graphique 2).

Mote: Le graphigue illustre la consommation énergétique de certains pays du monde. Seuls quatre petits pays ont une consommation par habitant supérieure 3
celle du Canada : Trinité-et-Tobago, le Qatar, 'lslande et le Luxembourg.




FOSSIL ENERGY VS RENEWABLE ENERGY

AExamples: photovoltaics, wind
turbines, hydro power*
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AUses the sun, wind, rivers
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diesel fuel, /}\

= AExamples: gasoline,
: coal, propane

'AMade from crude oil, ,
GFNF O{AYIEs Gl




FOSSIL ENERGY VS RENEWABLE ENERGY
AChemical energy: highly
concentrated ‘Jf

- AEasy to store, ship and trade
s« around the world
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FOSSIL ENERGY VS RENEWABLE ENERGY

ARisk of toxic spillage
AToxic exhaust fumes

ACentral, dependence on oil
companies

ANo exhaust, no toxic fuel, no spillage
ADecentral, everybody can be a

producer
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FOSSIL ENERGY VS RENEWABLE ENERGY

AExtraction gets more and Atse%ﬂ r?&gé/;ig% \c’/:léﬁgg%e
more expensive prices go only down

ADoes cause climate change ADo not cause climate change




ENERGY TRANSITION

AClimate crisis: We have to act Advantages

now Almproving health
ATransition from fossil to AReducing pollution
renewable energy use

Aln all sectors:
AElectricity production

ATransport (cars, trains, planes,
aKALlaXuo

Alndustry (steel, chemical,
O2YyONB I SXU

AEconomic opportunities

AKeeping global ecosystems from
collapsing




ENERGY TRANSITION : CHALLENGES

21 1¢Q{ | h] SLbD

AThe scale of what has to
change is mindboggling

Alnertia, resistance to change

AWaiting for a miracle solution,
denial

ALack of information

AFinancial interests, old
structures
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SOLAR ENERGY (PHOTOVOLTAIC)

© IDDPNQL

electricity

A2 2NJa o60Sui
outside

ADepends on weather

APrices have dropped in
years

ALeast impact amongst
forms of energy BT

ANoise, visual, Iandscap
ALow maintenance




WIND ENERGY

ACaptures the movement ¢
wind to transform it into
electricity

AOften the cheapest form o
renewable energy

ADepends on the weather

AThe bigger, the better
(cheaper) JOOS



ENERGY FROM THE GROUND

ADeep geothermal energy
AHigh temperature

ACan be used to generate i
electricity — - ¥ ~ e
ANonrintermittent = 1

Wikimedia Commons

Alndustrial scale T e e II
ADepends on geological =l
conditions =

AGround source heat pun

ALow temperature

AUsed to heat or cool buildings
very efficiently with elect




BIOMASS ENERGY

AStorage of biomass is easy
ACan be used for heating

AResource (forests) are -
limited! A

APhotosynthesis is inefficient
(2%)

CCBY Oredon Departme‘nt 6brrestry

CCBY¥-NCAapoHaapanen




HYDROELECTRICITY

Alndustrial scale
ANorrintermittent

Aldeal in combination with
solar or wind (energy
storage)

ADestruction of major
ecosystems

ANow more expensive to
build than alternatives

Wikimedia commons




ISOLAR ENERGY ON THE LAN

CLEAN
CONVENIENT
INDEPENDENT

WHERE TO START?




ELECTRICITY ON AND OFF GRID

ON GRID OFF GRID
A99 % hydro electricity ANot connectedto electricitygrid
ALeast expensive electricity AExamplescabins campsRVs
AOften poweredby propane and
generators
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WHERE DO WE NEED ENERGY

_\Of_ ALighting AKitchen
= AElectronics AStovetop ss%
ACell phone A Coffeemakers
ATelevision (- AWater kettle
ARadio 7D AMicrowaveoven
ACooling

AFridge A _ §§9
AFreezer Heating  (]]}]]|

AOthers

ABattery chargers e.g. folgs
power tools :

ACPAP

oftLabsSmashiconsVitaly Gorbachev

byFreepik Dinos

Icons




THE STATE TODAY

Providing energy for my camp/cabin:

@ Agenerator " ‘ Fuel consumtion:

[ Solar panels and batteries 4

@ Solar panels AND a generato# ( Often up to 1000 I per year
@® Others 1

Providing refrigeration for my camp/cabin:

@ A domestic fridge (120v) 2

[Se]

@ A propane fridge

® A12Vifridge 1

Between 200 and 400 pounds per
year

@ Anicebox,and | bringice 3

" Propane consumption:

® b2iKAY3ISZ L R2yYQliG ySSR Al




PROPANE SETUP -()-
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GENERATOR SETUP
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GENERATOR

+High power output - Cost of fuel
+Weather independent - Fuel transport and manipulation
+Inexpensive to buy - Maintenance

- High standby consumption

- Noisy

- Polluting

- Contributes to global warming

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

- More expensive to buy thana  +No fuel cost

generator +No fuel transport and
- Less energy available (cloudy manipulation
weather!) +Little maintenance

+No standby consumption
+No0 noise or pollution

+Long life time of panels and
electronic components

+No contribution to climate change




