Environmental aspects of
Energetics
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https://www.youtube.com/watch?v=wu01vlf4ORM
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https://www.youtube.com/watch?v=mUEOipHmBjY&list=PL0860055297FEA6A1&index=5

https://www.youtube.com/watch?v=mUEOipHmBjY&list=PL0860055297FEA6A1&index=5
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https://www.youtube.com/watch?v=Vi_Rz9mCTjM

Energetic trilemma




What energy we want (what we expect from the energy)?

Nobody has responded yet.

Hang tight! Responses are coming in.

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pellev.com/app
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What energy we want (what we expect from the energy)?
https://www.polleverywhere.com/discourses/48IFaHiBwb8X36XHHq3GE


Energetic trilemma

Cheap



Energetic trilemma

Cheap x clean



Energetic trilemma

Cheap x clean x reliable
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http://www.newscientist.com/article/mg22229740.600-energy-trilemma-can-power-be-cheap-clean-and-secure.html#.VAWDcWMfIik





Energetic trilemma

Win-win strategy ?

™
- support & 8 =
- support J*



Předvádějící
Poznámky prezentace
dotaze OZE při zachování spolehlivosti = zdražení
touha po zlevnění vede ke snížení spolehlivosti (málo záložních zdrojů) nebo spalování levného uhlí – špinavé
100 % dodávky po 24 h – drahé a nemožnost skloubení s OZE (dle aktuálních technologií)


Energetic trilemma

Win-win strategy ?

(4
- support Q; =7

Scissors

beats paper




Energy use - consequences

-non-renewable E - coal, gas, oil, uranium
— significant env. consequences, but reliable source
- renewable E — sun, wind, heat-pumps, biomass, etc.
— significant env. consequences, non-reliable source o

Steep increase of E demand: Q;
- 1925 — 1,485 mil. coal (equiv.)
- 1970 — 6,821 mil. coal (equiv.)
- 2000 — 15 000 mil. coal (equiv.) 14000
~ 3.2% increase per year
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World E production 1971-2010.
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https://www.linkedin.com/pulse/world-mostly-run-fossil-fuels-81-bjorn-lomborg


CJ When poll is active, respond at pollev.com/lindan443

A share of renewable sources of energy are
today - compared to 1973

Higher Almost Lower
the same

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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A share of renewable sources of energy are today - compared to 1973
https://www.polleverywhere.com/multiple_choice_polls/jwA5efeZQ8grYgKHGdx0o?flow=Default&onscreen=persist
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https://www.linkedin.com/pulse/world-mostly-run-fossil-fuels-81-bjorn-lomborg


Dependency on fossil E

fossil fuels — 81 % world E consumption “ L e
- according to the etimates of world E

reserves, they will be depleted till L

the half of 21. century "

50 —

40 —

Oil crisis e
- OPEC sharply increases oll prices in the 1970s

- price of oil from Abu Dhabi - $ 2.54 (1972) x $ 36.56 (1981) per barrel

- sharp price increases and supply constraints as a result of support of

western countries to Israel in the Arab-Israeli conflict

2005

Consequences
- queues at petrol stations,
- panic among business investors
- recession and uncontrollable inflation
- USA severely affected
— 1977 - 70% of oil imports from OPEC



Lesson from oil crisis?

- to ensure own E resources in general

- to increase the extraction of large oil reserves in Alaska, Prudhoe Bay
- however, the ecosystems of this territory are very vulnerable
- threat - failure and sabotage of the Trans-Alaskan oil pipeline leading
to the non-freezing port of Valdez

- dependency on non-renewable resources —real E-crisis solution?



What is an advantage of low oil/coal prices (<50 USS/barrel or ton).

Nobody has responded yet.

Hang tight! Responses are coming in.

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pellev.com/app
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What is an advantage of low oil/coal prices (&lt;50 US$/barrel or ton).
https://www.polleverywhere.com/free_text_polls/sMKMReHa8bNezPPnqo0Mi


LEGO: Everything is NOT awesome.
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https://www.youtube.com/watch?v=qhbliUq0_r4

https://www.youtube.com/watch?v=qhbliUq0_r4

Fracking — extraction of shale gas

Roughly 200 tanker A pumper truck injects a
trucks deliver water for mix of sand, water and

the fracturing process. chemicals into the well.

¥ Pt

Hydraulic Fracturing

Hydraulic fracturing, or

“fracing,” involves the injection

of more than a million gallons
vate P IS

pressure ¢ 'f_q\-JIL’:r_JlJ
T’L@ horizontally drilled
well far Lﬂﬂ'ﬁm{f_f’.
|'“Uq v the surface. The
Pre “’T"ﬂ IE:_,_I IJ'LEJT:S_UP e causes
thie race the

Natural gas flows out of well.

Recovered water is stored in open

™% pits, then taken to a treatment

i plant.

Storage
tanks

Natural gas is piped
to market.

Graphic by Al Granberg




Fracking — consequences

of CHiextraction

Domid > Regiony

Na Nachodsku se bridlicovy plyn tézit
nebude, MZP zastavilo rizeni

2014 15:34, autor; CT24

Velikost

I Doporudit {102 o Tweet 1

rTextu:

Nachod - Cesta k t&zbé bfidlicového plynu na
severovychodé Cech se zavira. TéZafi méli zajem
o tézbu na Trutnovsku a Nachodsku a poZadali ministerstvo Zivotniho prostiedi o
povoleni prizkumu. Ministerstvo nyni zastavilo Fizeni o stanoveni prizkumneho
dzemi.

Tézba bridlicového plynu

T&Z%ebni spoleZnosti Basgas Energia Czech poZidala nejprve o povoleni k prizkumu na
rozsahlém tizemi na pomezi Nachodska a Trutnovska, pozd&ji prizkumné Gzemi zmenégila, aby
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Methane gas
escapes during the
mining process.

Blowouts
are possible.

Leakage of fracking
fluids from the pipe

) has not been seen.
Possible flow

of methane.

Holes in the well
casing allow fluid to
exit and gas to enter.

Water recovery tanks
Polluted flowback water
may be injected into a deep
storage well, recycled or
sent to a treatment plant.

Poorly treated

flowback water
has leaked into
drinking water.

High-pressure fracturing fluid

High-pressure fracking
fluid opens networks
of fractures in the
shale. Sand props the
fractures open.

Gas flows
from the
fractures
into the pipe.




Fracking — CO, emissions decrease ?

Where there’'s awell...

Shale gas production from fields across the US
has skyrocketed in recent years...

US NATURAL GAS PRODUCTION
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...and, as it has replaced coal burning for electricity generation, has already helped reduce CO2 emissions
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Per capita CO2 emissions Our World

Carbon dioxide (CQ:) emissions from the burning of fossil fuels for energy and cement production.
Land use change is not included.

in Data

QMI:I country D Relative change

20t
United States
15t
10t Czechia
China
5t
_Mlndia
Ot seeeess

1898 1920 1940 1960 1980 2000 2017

Source: Our World in Data based on the Global Carbon Project; Gapminder & UN
Mote: CO:z emissions are measured on a production basis, meaning they do not correct for emissions embedded in traded goods.
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY

P 1800 (O ————————————————————— ) ()19

CHART MAP TABLE SOURCES & DOWNLOAD <

Related: Where in the world do people emit the most CO2? &
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https://ourworldindata.org/co2/country/czech-republic

https://ourworldindata.org/co2/country/czech-republic

What is your first thought when you hear "A Nuclear Energy"?

Nobody has responded yet.

Hang tight! Responses are coming in.

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pellev.com/app
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What is your first thought when you hear "A Nuclear Energy"?
https://www.polleverywhere.com/free_text_polls/b4XNQ1m4LnIwjazZUM6Cp


Nuclear E — soluion of global warming?

- reliable, but very expensive and controversial E resource

Generation of nuclear power Average annual growth in [ World
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http://www.economist.com/node/21549098


Fission surge
N U C | ear E Nuclear energy produces about one-seventh

of the world’s electricity, but with new fission

reactors due online in China, India and Russia,
total capacity could double by 2030

Bin in, sink it, bury it — we still don't
know what to do with our radioactive 6000

waste. Is Finland offering an answer 783

upper estimate

w
= 5000
=
. : . . 3
with the world's first deep repository? b
T 4000
=
= 525
£ 3000 minimum
k5 e
© 434 g
a Number of &
EJ‘ 2000 nuclear plants o g
= generating power g
3 1000 :
o @
oot soso

Global energy generation
2008: 20,260 TWh

Nuclear

13.5%

SOURCE: IEA

time bomb*

Coal Gas Hydro Qil

- since 1988, salt water leaks to the cavern, contamination, water drained out
- 10° radioactive barrels, what to do, displace or let it be? (ground water...)
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http://www.newscientist.com/articleimages/mg22029411.100/0-waste-away-nuclear-powers-eternal-problem.html


Nuclear E

- Yuca mountains repository — 11 bil. US$ spent for the project untill 2010
- unexpectedly strong resistance of the locals led to the abandonment
- why? - Nevada has no nuclear plant, but store it here?

- People faced with the finished thing, no discussion.

Going underground

Storage facilities are full-to-bursting with long-lived nuclear waste. Is underground burial the safest way to deal with this dangerous legacy?

Main long-lived radionuclides in spent fuel Global spent fuel
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g 800 o
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= g
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c 200 @ =@ Palladium-107 = 200 8
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Half-life (years)
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http://www.newscientist.com/articleimages/mg22029411.100/0-waste-away-nuclear-powers-eternal-problem.html


“u n

How to store waste for 100,000 years? In a hot, humid, and corrosive environment...

Nobody has responded yet.

Hang tight! Responses are coming in.

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pellev.com/app ..
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How to store waste for 100,000 years? In a hot, humid, and corrosive environment...
https://www.polleverywhere.com/free_text_polls/KMd0YKGvBsSm60L2NqNzR


IEEE Spectrum Nuclear Waste Deep Storage Plans Approved Q Type to search

NEHS

Nuclear Waste Deep Storage Plans Approved >
Finland issues first permit for long-term nuclear waste
repository

BY LUCAS LAURSEN | 17 NOY 2815 | 2 MIN READ

Finland may be the first to build a long-term nuclear waste repository. PHOTO ILLUSTRATION: POSIVA C

SHARE THIS STORY Finland's government issued a construction license to nuclear disposal consortium
¥ f in Posiva last week, Reuters reported. The license gives the group approval to build a

storage facility on Olkiluoto Island, Finland, designed to last 100,000 years.
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https://spectrum.ieee.org/nuclear-waste-deep-storage-plans-approved#toggle-gdpr


Renewable E (RES) — solution of E trilemma ?

- sustainable source — in the long term, probably the only way out

- as in the whole age of history, except for the last 300 years

Causes of low RES utilization

- easy availability of non-renewables
In the last 300 years — shutdown of RES

- world energy consumption increased 170x,
population "only" 10x

- Infrastructure adapted to non-renewables
90% of public aid channeled funds and
resources for R&D in the energy sector

- the energy ,density” of RES is much lower than that of fossil fuels

- RES require different handling and change of mindset
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Share of RES in EU
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https://ec.europa.eu/eurostat/statistics-explained/images/0/0e/Share_of_energy_from_renewable_sources_2019_data%2C15Jan2021.JPG


In which countries has a renewable energy the highest share?

.. Start the presentation to see live content. For screen share software, share the entire screen. Get help at pollev.com/app
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In which countries has a renewable energy the highest share?
https://www.polleverywhere.com/clickable_images/ffM5N2kRCnAeJ8IHon83x


are of RES in the World

Renewable Energy Production by
Country
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http://chartsbin.com/view/13935


Consequences of RES utilization

- use of RES should be in synergy with the E savings, resp. with energy
efficiency — the advantages of using RES become more apparent

Displaced emissions

- type and amount of displaced emissions (Part., SO2, CO2,
NOx, CxHy), depends on the type of RES

- an essential contribution to climate protection by

eliminating GHG emissions in the order of 10 mil. t of CO2

yearly (2010)
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Conseqgquences of RES utilization

- use of RES should be in synergy with the E savings, resp. with energy
efficiency — the advantages of using RES become more apparent

Displaced emissions =7
- type and amount of displaced emissions (Part., SO2, COZ2, i

NOx, CxHy), depends on the type of RES
- an essential contribution to climate protection by SG_———
eliminating GHG emissions in the order of 10 mil. t of CO2 st
yearly (2010)

Fuel costs

displaced fuel costs, which does not need
to be spent thanks to use of the RES can
be estimated in circa CZK 2 bln /year (2010
- the fuel costs incurred on biomass
contributes to local development

BIGMAS A

I Energetickeé [ 1.,
sluzby l Elektfina
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Conseqguences of RES utilization

Employment
- employment diversified in many
fields and qualification levels




THE DAILY NEWSLETTER H -
Sign up to our daily email newsletter ew CIen |s

News Technology Space Physics Health Environment Mind Video | Tours Events Jobs

US green economy has 10 times
more jobs than the fossil fuel
industry

0000000

ENVIRONMENT 15 October 2019

By Adam Vaughan

A wind farm worker In California
Billy Hustare/Getty

The green economy has grown so much in the US that it employs around 10 times as many people
as the fossil fuel industry — despite the past decade’s oil and gas boom.

The fossil fuel sector, from coal mines to gas power plants, employed around 900,000 people in the US
in 2015-16, government figures show. But Lucien Georgeson and Mark Maslin at University College

ONCAOT 1O TN O i A1 DEerioo i Wi { LW Fned n [} ] A Onorm AT r
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https://www.newscientist.com/article/2219927-us-green-economy-has-10-times-more-jobs-than-the-fossil-fuel-industry/


https://www.newscientist.com/article/2219927-us-green-economy-has-10-times-more-jobs-than-the-fossil-fuel-industry/

Conseqguences of RES utilization

Employment
- employment diversified in many
fields and qualification levels

Security of supply
- RES = diversified,
local resources contribute to
security and independence
supply E
security + partial independence
today has increasing meaning
(political instability, terrorism,
natural disasters...)




Conseqguences of RES utilization
- non-reliable E source

Solar and wind power are both highly variable sources of energy, as 2013 data from Germany shows

Weaker sunlight and shorter daylight hours suppress winter solar production...

Frlday 2ljune Frlday 20 December

O JL I B R R I‘F' I Il!l T A A R A B I'T'!.llll!"f] T rTTTITITITY
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Electricity supply (GW)

..while the wind blows unpredictably from hour to hour and day to day

g llleyElione . Disavenneceber

14
12 -

123m Bam 12pm 6pm 12am lZam Eam 12pm 6pm IZam

Electricity supply (GW)

SOURCE: TRANSPARENCYEEX.COM
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http://www.newscientist.com/articleimages/mg22229740.600/1-energy-trilemma-can-power-be-cheap-clean-and-secure.html


At what time is the peak of the highest E consumption in Europe in winter?

Nobody has responded yet.

Hang tight! Responses are coming in.

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pellev.com/app
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At what time is the peak of the highest E consumption in Europe in winter?
https://www.polleverywhere.com/discourses/QE8RyDZ4OLGTELUhSvoSs


Do we have RES when we need it?

Power ups and downs

As in many countries, UK electricity demand varies thoughout the day and across seasons (2013 figures)

Maximum demand (55.5GW) L Domestic heating
5-5.30pm, Wednesday 16 January and lighting boosts

winter evenings

40 Demand is generally
higherinthe winter

N

Friday 21 June

Industrial and domestic demand
increases during the day

Averaged half-hourly
electricity demand (gigawatts)

20 0
Minimum demand
(18.6GW) 2
10 ........................................... 5-5.30E]m, Sunday 23June .................................................................................................................................................................................................................................................................... g
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Maximum demand (55.5GW) ‘Domesticheating | Maximum demand (55.5GW) ‘Domestic heating |
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E trilemma

Does win-win-win strategy exist ?

SciIssors

beats paper
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http://en.wikipedia.org/wiki/Rock-paper-scissors#mediaviewer/File:Rock-paper-scissors.svg


Does the Win-Win-Win solution exist?

Nobody has responded yet.

Hang tight! Responses are coming in.

Start the presentation to see live content. For screen share software, share the entire screen. Get help at pellev.com/app
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Poll Title: Do not modify the notes in this section to avoid tampering with the Poll Everywhere activity.
More info at polleverywhere.com/support

Does the Win-Win-Win solution exist?
https://www.polleverywhere.com/free_text_polls/PXfk4mgulwZI7wI5LeM9s


E trilemma

Does win-win-win strategy exist ?

Economically efficient E savings
while maintaining ,reliable® supply

- CO, emmisions decreases, peaks of
consumption will also drop and we
will save even more

- it Is not so "sexy", E-producers will
reduce profits, but it works!
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http://en.wikipedia.org/wiki/Rock-paper-scissors#mediaviewer/File:Rock-paper-scissors.svg


TIPS TO SAVE MONEY ON YOUR
ELECTRIC BILL

USE ENERGY

STAR APPLIANCES \ 4
TIPS o
PREFER ENERGY TURN OFF THE
EFFICIENT LED'S » E—— .
# INSULATED
ROOFS

CHANGING FILTER
OF YOUR A/C ON
TIMELY BASIS

REMOVE THE PLUG
FROM SOCKET
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https://www.quickelectricianservicephoenix.com/blog/tips-to-save-money-on-your-electric-bill.html


,California is 40% more
energy efficient than the
rest of the US. If the US
were as energy efficient
as California, 75% of all
coal-fired power plants
could be shut down in the
US. "A. Schwarzenegger,
2013

: %&R&newahle ENergys "o

for California
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http://energie21.cz/nejen-nemecko-se-intenzivne-zabyva-usporami-energii/
http://www.dailytech.com/California+Dreaming+State+Promises+13+GWh+of+Grid+Storage+by+2020/article33152.htm
http://thephoenixsun.com/archives/5148


E-conservation + E-efficiency + RES

The Energy Pyramud

Renewahle
Energy

Conservation




Energetically efficient

N10USES

\

hulovy dim,
domybéznéve| soutasna | nizkoenergeficky | . . . “dum s
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tepla
charakteristika
Zastarala otopne |klasicke wiapéni
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. . . . teplovzdusne .
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vétra se pouhym || wykonu, vétrani || obnovitelnych zdrojd, tonla P ikaiicl pasivniho domu,
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nezateplens, konstrukce na konstrukce, fizené P L Y fotavaltaiclkeych
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celkovi roéni spotieba energle

W béine
W nizkoenergeticke
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http://www.pasivnidomy.cz/co-je-pasivni-dum/t2
http://www.pasivnidomy.cz/webove-infolisty-01-zakladni-principy/f2521


Passive house

Exhaust air *

Heat exchanger for the ventilation air
Fresh air is heated by the used air.

Solar panels for hot water
are recommended.

Fresh air

Summer sun

Sun screening

In order to have a good indoor climate all
year round, it is important to shade the
The roof sunlight during summer.

The insulation in the roof is at least 50 cm.

The surfaces in the
passive house are warm:

Waste heat from householc

Winter sun
equipment, home electronics
and body heat is the main
Exhaust hir heating source. QoG
Fresh air to living ¢
room and bedrooms. The windows have a low heat loss value

| Ug0,9W/m?K. Condensation and even frost

i J > D can emerge on the outside of the windows,
- ‘ h 5 but only for a few days each year.
& ) d “
| &
¥ l A ||4. $ Grounding
/ The insulation in the ground is at least

30 centimeters.

The wall is well insulated with a

U-value of about 0.1. It is important to
make sure that the construction is frost
and damp sealed.
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http://www.pasivnidomy.cz/webove-infolisty-01-zakladni-principy/f2521


How we can transform our energy
system to achieve net-zero
emissions

Killing fossil fuels to halt global warming is the greatest challenge we face. We
now have a masterplan of what we must do when — and there’s no time to delay

000HO00O

ENVIRONMENT & August 2021

By Michael Le Page

Marcin Wolski
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https://www.newscientist.com/article/mg25133463-600-how-we-can-transform-our-energy-system-to-achieve-net-zero-emissions/

https://www.newscientist.com/article/mg25133463-600-how-we-can-transform-our-energy-system-to-achieve-net-zero-emissions/

Milestones to net zero

Now to 2025

(According to International Energy Agency report Net Zero By 2050: A roadmap for the global energy
sector)

» No new coal plants without emissions capture approved for development from 2021

» No new oil and gas fields approved for development, and no new coal mines or mine extensions

» No new sales of oil or coal boilers by 2025
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https://www.newscientist.com/article/mg25133463-600-how-we-can-transform-our-energy-system-to-achieve-net-zero-emissions/


Milestones to net zero

Now to 2025

(According to International Energy Agency report Net Zero By 2050: A roadmap for the global energy
sector)

Milestones to net zero
» No new coal plant

» No new oil and ga By 2050

. » Universal energy access extended to all lower-income countries

» No new sales of oi

NSNS . The use of coal without emissions capture phased out in advanced economies
» 60 per cent of global car sales are of electric vehicles

» All new buildings zero-carbon ready

» Most new clean technologies required to decarbonise heavy industry demonstrated at scale
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https://www.newscientist.com/article/mg25133463-600-how-we-can-transform-our-energy-system-to-achieve-net-zero-emissions/


Milestones to net zero

Now to 2025

(According to International Energy Agency report Net Zero By 2050: A roadmap for the global energy
sector)

Milestones to net zero
» No new coal plant

» No new oil and ga By 2050

. No new sales of o - Uriversal energy acces. Milestones to net zero
T . The use of coal withou By 2035

* 60 per cent of global cz , Electricity supply in advanced economies is net-zero emission

* All new buildings zero- | N pev cars with internal combustion engines sold

* Most new clean techne , g per cent of heavy truck sales are electric
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https://www.newscientist.com/article/mg25133463-600-how-we-can-transform-our-energy-system-to-achieve-net-zero-emissions/


Milestones to net zero
Now to 2025

(According to International Energy Agency report Net Zero By 2050: A roadmap for the global energy
sector)

Milestones to net zero
» No new coal plant

» No new oil and ga By 2050

. No new sales of o - Uriversal energy acces. Milestones to net zero

T . The use of coal withou By 2035

* 60 per cent of global cz , Electricity supply in advanced economies is net-zero emission

* All new buildings zero- , N pey cars with internal combustion engines sold
Milestones to net zero

By 2040

» Net-zero emissions from electricity generation globally

» Phase-out of all coal and oil plants without emissions capture

» 50 per cent of aviation fuel low emission

» 50 per cent of existing buildings retrofitted to be zero-carbon ready
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https://www.newscientist.com/article/mg25133463-600-how-we-can-transform-our-energy-system-to-achieve-net-zero-emissions/


Milestones to net zero

Now to 2025

(According to International Energy Agency report Net Zero By 2050: A roadmap for the global energy

sector)

Milestones to net zero
» No new coal plant

» No new oil and ga By 2050

. No new sales of o - Uriversal energy acces. Milestones to net zero

. . The use of coal withow By 2035
» 60 per cent of global cz

* All new buildings zero- , N pey cars with internal combustion engines sold

Milestones to net zero

By 2040

» Net-zero emissions from electricity generation globally
Milestones to net zero

By 2050
» Almost 70 per cent of electricity generation globally from solar photovoltaic and wind

» More than 85 per cent of buildings zero-carbon ready

» More than 90 per cent of heavy industrial production low-emission

» Electricity supply in advanced economies is net-zero emission
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https://www.newscientist.com/article/mg25133463-600-how-we-can-transform-our-energy-system-to-achieve-net-zero-emissions/
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