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A TIMEUNE OF EARTH'S AVERAGE TEMPERATURE

SINCE THE. LAST ICE AGE. GLACIATION

HEN PEOPLE. SAY “THE. CLIMATE HAS CHANGED BEFORE,"
THESE ARE THE KINDS OF CHANGES THEY RE TALKING ABOUT.
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FAQ1.2:How close are we to 1.5°C?

Human-induced warming reached approximately 1°C above
pre-industrial levels in 2017
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€0, "Greenhouse"” Effect
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TO: See Distribution List Attached

Attached for your information and guidance is briefing
material on the CO; “Greenhouse™ Effect which is receiving increased
attention in both the scientific and popular press as an emerging
environmental issue. A brief summary is provided along with a more
detailed technical review prepared by CPPD.

The nltnrhl has been given wide circulation to Exxon
and is d to familiarize Exxon personnel with the
subject. It may bc used as a basis for discussing the issue with
outsiders as may be appropriate. However, it should be restricted
-to-Exxon personnel and not distributed externally.

Very truly yours,
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M. B. GLASER
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H. N. WEINBERG
NOV 15 1982

Attachzments

£
S

g

ATMOSPHERIC CARBON DIOXIDE, PPM (V)

Figure 3

GROWTH OF ATMOSPHERIC
TEMPERATURE INCREASE

AND AVERAGE GLOIM.
FUNCTION OF T




I have no hope that these changes can be reversed.

We are inevitably sending our children to live on an
unfamiliar planet. But the opposite of hope is not
despair. It is grief. Even while resolving to limit the
damage, we can mourn. And here, the sheer scale of the
problem provides a perverse comfort: we are in this
together. The swiftness of the change, its scale and
inevitability, binds us into one, broken hearts trapped
together under a warming atmosphere.

We need courage, not hope.

Courage is the resolve to do well without the assurance of a happy
ending.

— Kate Marvel, climate scientist



Marshallplan for klimatet
Apolloprojekt for varje delsystem




ELISE

Elektrisk Luftransport i Sverige
= — " e ,(' 3

- - 7-’#’;’_‘:'
LT {

(i)



ELISE

Vad? Eldrivet regionalflyg
Varfor? Hallbara transporter
Hur? Samverkan och kompetens

Elflyg ar infrastruktur
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-M/'LJI

FREDLIGA OCH GENOMFORANDE
w1/ ocHeLoBn 5‘"‘

“an
GLOBALA MALEN
for hllbar utveckling




BEKAMPA KLIMAT-
FORANDRINGARNA




ELISE konsortium

HEART ICARUS NORTHSERDRONES
—litkomposit-

S, RI
I\TH % II LINKOPING

<N > SAAB LIV R

ka Flygh h anske
@Y Scorcirgbranschen s iy gplatser

UPPSALA
UNIVERSITET CHALMERS

WVINNOVA



ELISE - dagen
28 maj 2019




Maria Fiskerud Mauritz Andersson Anders Forslund
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Heart Aerospace

Anders Forslund






Heart ES-19

* 19 passagerare (EASA CS-23)
* 400 km rackvidd

* 500 km/h hastighet

* 20-40 min laddtid

* 750m landingsbana

* Certifierat 2025




Prtipal Mauritz Andersson

Forskning elflyg:
Energimyndigheten 2014 - 2017
StandUp 2017-

Industri:
Optiska LiDAR-sensorer for
autonoma fordon




UPPSALA
UNIVERSITET

ANGSTROMLAB

Elektricitetslara
Mats Leijon, Hans Bernhoff

Battericenter - Battery2030+
Daniel Brandell, Kristina Edstrom
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* Interaktiv aerodynamisk design.

* Spetsen av aerodynamisk forskning och
berdkningsindustri.

* Vi gor innovation lattillganglig. Stodjer
det framvaxande dynamiska ekosystemet
kring elektriskt flyg.

* Tekniken och det matematiska ramverket
Digital Math lars ut i den digitala kursen /
MOOC-HPFEM .

* Vi planerar att gora en ELISE-version.




II LINKOPING

L] UNIVERSITY

* Flygtester och validering i
modellskala.

* Mojliggor snabbare
utvecklingscykler.




ROBOTICS TEAM

at Lulea University of Technology

LTU activities towards the future of

ELISE

C. Kanellakis and G. Nikolakopoulos
chrkan{geonik}@Iltu.se
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* Marknad och affarsmodeller
* Systemstudier
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Vad sager flygbolagen?



BRA

Anna Soltorp, hallbarhetschef pa BRA, ser mojligheter:

Vi ar overtygade om att inrikesflyget kommer att
behovas dven i framtiden. Med korta flygstrackor,
regionala behov av tita tidtabeller och enkel logistik ar
det har som reguljart elflyg kan bli verklighet forst.”



Potentiella elflygsrutter

Bromma - Umed L ' ® 509 km
-0 d & . ® 465 km
- Sundsvall @ <] 354: km
- Trollhsttan & 342 km
- ® 286 km :
- Land\ & ® 379 km
Bromma - Visby Ot 190 k2 '
Bromma - Vixjo @ ® 329 kt}n
Bromma - Kalmar o5 ® 312km |
- Halmstad @ ‘ ® 442 km
- Angelholm @ ee® 454 km
- b @ = 578 km
- ® : ® 445 km
Land -6 d ® : ®679km
Land - Sundsvall @ : ® 612 km
Landvetter - Visby & © 361 km
Malmé - O d & ,
Malmé - Visby @ 31335 km

400 km

® 855 km

Umed




SAS

“SAS har en ambiti6s hallbarhetsagenda som inkluderar
anvandandet av elflyg pa korta rutter i framtiden. Vi
flyger idag ett antal rutter som ar kortare an 400 km
och som potentiellt kan ersittas med elflygplan av
lamplig storlek. Darfor ar det har ett intressant projekt
som vi sjalvklart stottar” sager Lars Andersen Resare,
hallbarhetschef pa SAS.



Tjugosex SAS-rutter kortare an 400 km

OAtta

Képenhamn - Arhus 148 km Trom
Stavanger - Bergen 159 km
Tromsd - Alta 174 km
0 Go @ ® 229 km
Kopenhamn - Alborg @ ® 238 km
Bergen - Alesund ® 257 km Bodo
Stockholm - Turku ® 259 km
Trondheim - Alesund @ ® 262 km
Oslo - Kristi [ o ® 280 km
Oslo - G ©- ® 289 km
Bergen il [ 4 ® 308 km
[ ® 321 km
Olso - Bergen [ 2 ® 325 km
Bodd - Tromss @ ® 326 km Kristansundy
Oslo - Stavanger @ ® 341 km Alesund
Oiso - H § ® ® 343 km Fend
Stockholm - Kalmar & ® 343 km BRpas
Osio?= Molde ® ® 349 fan Bergen Helsinki ' rlon
Oslo - T @ ® 363 km *
Stockholm - Tampere @ ® 367 km ande
Olso isti d @ ® 368 km Estonia
Oslo - A & ® 374 km
Stockholm - Oslo L ® 385 km _ R0 Larvie
G G ® 394 km \ Kalmar
Stockholm - Helsinki 399 km e e
Képenhamn - Kristi @ ® 399 km
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Widerge

“Den nya tekniken kommer att vara sarskilt val limpad
for att serva vara kortdistansrutter pa den norska
landsbygden. Widerge vill vara tidig med den nya
teknologin som en del av bolagets langsiktiga strategi
att vara utslappsfri”, sager strategidirektor Terje Skram
pa Widerge.






VELKOMMEN OM BORD

L)

KORTBANENETTET STAR PA SPILL
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Flyget ar kollektivtransport!
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LALEE Flygbranschen kan vara pa vag mot eldrivet

Inrikes elflyg inom nagra ar
SENASTE NYTT Pompeo tror pa Nordkoreaframsteg

4




WAIUEYE Sa ser nya regeringen pa utslappen
Resor i fokus i klimatdebatten

MISSAINTE 08.51 Ikvé.l-ljdags for Guldbaggegalan.
p— { [ —



Politik - Motioner

Nils Paul, Transportforetagen:

Trenden ar positiv — forra riksdagsaret lades
inte nagon motion om elflyg.

Totalt nio stycken namner elflyg varav tva ar
mer utforliga.



Nordic Network on Electric Aviation

(<) HEART = -EeFrY 8L

FOSSILFRITT FLYG 2045 din fremtid i fiy
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DGREEH FLYWARY

Center of excellence
OSTERSUND - ROROS - TRONDHEIM
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[ Energi per stracka] = [ Kraft ]

Fysik

Vad dr mojligt?




CONCORDIA GLIDER
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Glidtal - Elbilar

Vikt 22 000 N (2200 kg)

Luftmotstand

F=400 N @120km/h
Rullande friktion

F=400 N
Totalt motstand

F=800N =220 Wh/km

Effektivt glidtal ~ 25




Glidtal - Jetflyg

Aerodynamiskt glidtal ~ 18
Turbineffektivitet ~ 30 - 40%

Effektivt glidtal ~ 7

New York ToR: 2.1 ton CO; eq
www.klimatsmartsemester.se



GLIDTAL Farkost Person

Cykel 35 30
Tag X2000 45
Fossilbil 8
Elbil 25
Jetflyg 7
Elflyg 20

Potential flyg >40 >10




Flyga med dagens batterier!

Rackvidd =

MNUDUET I x Glidtal x AndelBatteri

Glidtal = 20

25% batterier L m
s=——"h

Rackvidd ~ 500 km D m
h=e/g
e=270Wh/kg




Elflyg finns idag!

Pipistrel Alpha




Nya typer av bilar
Nya aktérer utmanar
Nya affdrsmodeller

Utmaning driver innovation!

Disruptivt
Teknikskifte




Transition to EVs - global vehicle annual sales actual to 2016 and predicted to 2030
Car data OICA; EV data 2014-2016 @InsideEVs & @IEA Chart & forecast @FSS_Au @ProfRayWills 7Sep17
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Pro fe ssor Ray Wi IIs http:liwww.raywills.net/rtwtechadopt.html



Nya typer av flygfarkoster
Nya aktérer utmanar
Nya affdrsmodeller

Utmaning driver innovation!

Disruptivt
Teknikskifte







Volocopter




UBER AIR

www.uber.com/elevate/



Lilium Aviation

Investment 100 million EUR



A KITTY HAWK CORA (USA/NYA ZEELAND)




OPENER

Safety first

At Opener, we designed a new aircraft with safety
as our highest priority. Fitted with triple-modular
redundant flight systems, control surfaces, and
sensors, our aircraft provides a new way to
confidently take to the skies.

+ Tried and tested

-+ Fault-tolerant design
-+ Ease of operation

-+ Simple user interface

-+ Backup landing systems

Technology Vision FAQs AboutUs Press Careers

Ballistic parachute

Low-power glide mode

Redundant propulsion
Isolated redundant battery pods

Fault-tolerant elevon pairs Auto-Land feature

Return-to-Home feature

https://youtu.be/FI8 AemQcclY







Embraerx eVTOL https://youtu.be/3zhwik46yJY




Zunum Aero - Hybrid: elflikt - turbin

BY ZUNUM Aero



EVIATION Alice - Eldriven batteri

“Designed to take 9 passengers up to 650 miles at a cruise speed of 240 knots.
Alice will redefine regional transportation as an all-electric aircraft.”



THE PERIODIC TABLE OF VTOLs

O

revolution

Sum of investment: X $Billion



NASA Grand Challenge UAM
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World Conference

b

DAY 1 TUESDAY, DECEMBER 10

December 10 & 11, 2019

Messe Wien Exhibition & Congress Center, Vienna,

Austria

Book Your Confer
car s -

STREAM 1URBAN & INTER-URBAN eVTOL AIR MOBILITY ]

09:30 - The electric VTOL revolution - 2 2019
update

Mike Hirschberg, ex Flight Soclety, USA
Over the past five years there has been a groundswell of interest in
electric- and hybrid-electric-powered vertical take-off and landing
(VTOL) aircraft for personal air vehicles, urban air taxis and even
military missions. Electric VTOL obviates the need for mechanical
power transmission, allowing new aircraft design freedom through
approaches such as distributed electric propulsion, More than 65
electric VTOL designs are being developed today, with many now
in advanced stages of flight testing, This presentation will detail
the status of the electric VTOL revolution to date, and analyze
trends for the future.

09:55 - Short-term needs for unmanned traffic
management
The presentation will discuss five-year activities, requirements
and plans for cities locking to reao the benefits of unmanned

10:20 - Urban air mobility revolution with ASX @
Dr Sengupta will present how space-age tech coupled with the
VC-funded is enabling a in
sustainable aviation. She will review how autonomous VTOL air
taxis are an enabling technology for urban transport in the smart
cities of the future. She will also discuss the design and testing of
the Mobi-One, an electric tilt-wing VTOL aircraft being developed
at her new company, Airspace Experience Technologies (ASX)
From the utitization of airspace, to infrastructure, to air traffic
control, she will present on the urban air mobility revolution
coming to a city near you.

=l

Break
11:25 - Air taxis - closer than you think

3



electric &hybrid

40+ TECHNOLOGY SYMPOSIUM
| SPEAKERS!  ~ NOVEMBER 13 & 14, 2019
COLOGNE, GERMANY

THE INTERNATIONAL CONFERENCE FOR ELECTRIC AND
HYBRID AEROSPACE PROPULSION AND TECHNOLOGY

www.electricandhybridaergspacetechnology.com

EXPLORING THE POSSIBILITIES OF MORE-
ELECTRIC AIRCRAFT AND ALL-ELECTRIC FLIGHT!

The Sth Electric & Hybrid Aerospace Technology Symposium will bring
together more than 200 engineers and aerospace business professionals
from aircraft manufacturers, propulsion systems designers and suppliers,
electronics and avionics suppliers, energy storage and transmission
suppliers, materials companies, aerospace research organizations and
others involved in exploring the possibilities of all-electric flight

Topics under discussion include:




Sustainable Aviation Symposium 2019

SA Symposium 2019 Home

Explore Urban Air Mobility

(UAM) from every angle:
Vehicles, Technology,
Society.

T

PRESENTED BY

Instity

& Berkeley tan
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Vad ar majligt?

Glidtal > 40

Réackvidd > 200 mil

Fart > 400 km /h Concept by Mauritz Andersson






Ar vi tillrickligt modiga?



International Aviation Net CO2 Emissions (MT)

CONTRIBUTION OF MEASURES FOR REDUCING

1,600 INTERNATIONAL AVIATION NET COz EMISSIONS
1,400
1,200 % Aircraft Technology

1,000 ==} Operational Improvements o @ @
800

Sustainable Aviation Fuels
and CORSIA

I— Carbon Neutral Growth from 2020

2010 2015 2020 2025 2030 2035 2040 2045

600

Basket of Measures



Dissonans

In pathways limiting global warming to 1.5°C
with no or limited overshoot os well as in

pathways with a higher overshoot, CO2 emissions

30 are reduced to net zero globally around 2050.

20

104 Four illustrative model pathways
0

-10

<20
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Rationell respons: AR DU EN AV

100 000
SOM AVSTAR
FLYGET 2020?

Detta driver innovation!

Maja Rosén: flygpratarguiden.se




Kostnad for koldioxid-utslapp!

Trafikverket ASEK hojt till: 7 kr / kgCO-

Transporter i forandring
- konferens 25 november

TRAFIK
ANALYS

i Reservera datumet
)

25 november?

Flygplatser i fokus - om
regionala flygplatsers

"Intresset for elflyg ar for nirvarande stort vilket bland annat
manifesteras i att det pagar ett 70-tal projekt runt om i varlden. [..] Om elflyget
kan bidra till att 6ka utbudet av mindre luftfarkoster vore det en fordel da det
skulle 6ka antalet potentiella budgivare vid flygupphandlingar. Nagra andra
egenskaper som gor elflyget intressant ar att det ar tystare an konventionellt
flyg och att de kan landa pa korta banor. Det 6ppnar for mojligheten att i
framtiden trafikera landningsbanor i tatortsnara lagen. Det kan vara svart for
nya tekniker att sla igenom. Staten bor darfor 6verviga olika typer av
styrmedel for att understodja utvecklingen.”

https://www.trafa se/luftfart/flygplatser-i-fokus-8623/



Den nya pionjartiden!

Vi behover vara modiga igen och satsa > 10x.
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Eldrivet flyg ger helt nya
mdojligheter till hallbara resor!

www.elise.aero @eliseaero 2N



