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Electric vehicles

Does the additional use of
electricity in LEVs increase the
CO,-Emissions of our Country?
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DGS Study: CO,-Emissions from (PH)EVs

30 Mio. PHEVs
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Solare Mobilitat

Plug-in Hybrids

Studie zur Abschdtzung des Potentials zur

Reduktion der CO,-Emissionen im PKW-Verkehr
bei verstarkter Nutzung von elektrischen Antrieben
im Zusammenhang mit Plug-in Hybrid Fahrzeugen

Tomi Engel

ISBN 978-3-89963-327-6
erhiltlich im DGS-Buchshop
oder beim Verlag Dr. Hut
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CO,-Emissions from LEVs, Pedelecs, ... ?

xxxX Mio. LEVs

huss “Solare Mobilitat"
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CO,-Emissions in the Life Cycle

Materials Vehicle i : :
|
Production Production . Driving . Maintenance . Disposa

* Vehicle Emissions * Greenhouse Gases * Waste Water
* Waste Solids e Air Pollutants
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Quelle: Toyota Corp.
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CO,-Emissions during Driving

Tomi Engel - Fachausschuss “Solare Mobilitat"
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CO,-Emissions of Automobils

Fuelusage
in car
L

Tank-to-Wheels
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CO,-Emissions of Automobils

- . |

Fuel Fuel
production [ distributio

Well-to-Tank Tank-to-Wheels

... In Germany the average is
approx. 200 g/km

Well-to-Wheels

huss “Solare Mobilitat"
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CO,-Emissions of (PH)EV Automobils

m 4y b

Fuel
distributio

Fuel
production

=)

Electricity-
usage in car

Tank-to-Plug  Plug-to-Wheels
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33 Well-to-Wheels
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CO,-Emissions of "E-Powered” Bikes

g CO-

n = 70%

Electricity-
usage in

bike

Plug-to-Wheels

Tomi Engel - Fachausschuss “Solare Mobilitat"
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CO,-Emissions of “E-Powered" Bikes

m 1 B

Fuel
distributio

Fuel
production

=)

Electricity-
usage in
bike

Tank-to-Plug  Plug-to-Wheels

Well-to-Wheels
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CO,-Emissions of "Muscle Powered"” Bikes

Eating is
CO2-neutral, but ...

Plate-to-Wheels

Well-to-Wheels

Tomi Engel - Fachausschuss “Solare Mobilitat"




CO2-Emissions of “Muscle Powered"” Bikes

ﬁ'f
0od-
ibutio
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Food- F
production | distr

Land-to-Plate

Plate-to-Wheels k m
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Well-to-Wheels
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CO2-Emissions of “Muscle Powered"” Bikes

ﬁ'f
0od-
ibutio

A ', \
Food- F
production | distr

Land-to-Plate

Plate-to-Wheels k m

N = 25%

huss “Solare Mobilitat"
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Well-to-Wheels
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CO,-Emissions ... 8

Land-to-Plate

Tomi Engel - Fachausschuss “Solare Mobilitat"




CO,-Emissions in Agriculture (Germany)

Livestock

Organic Fertilizer
Emissions form Land use
Land Liming

Energy usage

I Anorganic Fertilizer Production

Sum
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Quelle: Deutscher Bundestag - Drucksache 16/5346




CO,-Emissions in Agriculture (Germany)

CH Livestock 18,3
: A
= Organic Fertilizer 8,1
E .
1 NZO Emissions form Land use 84,2
(@]
o ..
s 0 Land Liming 1,7
; CO2
L Energy usage 6,8
% I
Y %
« Anorganic Fertilizer Production 14,1 :
o 3
E Sum 133,2 MIO t COZEquiv. §
(no numbers for pesticide production, imported animal feed, ...) f%
DGa ué
1 Quelle: Deutscher Bundestag - Drucksache 16/5346 "
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CO,-Emissions ... 8

Land-to-Plate
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CO,-Emissions ...

1 33,2 Mio t. CO-

Land-to-Plate

Tomi Engel - Fachausschuss “Solare Mobilitat"




wn
<
2
wn
)
£
Y
N
(@]
(&)
[ -
o
"
(9]
S
(]
°
(a1
Y
o
-+
(9]
(1]
o
£
(]
=
[

CO,-Emissions ...

= —;—?.7_ﬁ .—,

L‘.

d 1 33,2 Mio t. CO>

Land-to-Plate FOOd
Consumption

Tomi Engel - Fachausschuss “Solare Mobilitat"




Daily Food Consumption in Germany (Guess 1)

ERNAHRUNGSBERICHT

td

BEUTSCHE GESELLECHAFY FOR EANANRUNG EV., BONN

huss “Solare Mobilitat"
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Deutsche Gesellschaft The official statistics on
fur Ernahrung food consumption in Germany

Tomi Engel - Fachaussc
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Daily Food Consumption in Germany (Guess 1)

ERNAHRUNGSBERICHT

DEUTSCHE GESELLECRAFT FOR EANANRUNG EV., BONN

Deutsche Gesellschaft
fur Ernahrung

kcal/kg Database

fddb.info

Tomi Engel - Fachausschuss “Solare Mobilitat"
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Daily Food Consumption in Germany (Guess 1)

Produkt

211 ml Pils, hell

456 ml Apfel schorle, Apfel
514 g Tee, schwarz

47 g Schokolade, Alpenmilch
8 g Marmelade, Durchschnitt
17 g Zucker

147 g Brot, Rogensauerteig
60 g Kartoffel, gegart, ohne Schale
50 g Reis, gekocht

34 g Tomatenmark

94 g Tomaten, roh

17 g Apfelkompott

48 g Orange, frisch

89 g Apfel, frisch

6 ml Olivendl

14 g Margarine

14 g Butter

60 ml Bexlight Joghurt Drink light, Himbeer-L
38 g Frischkase, Krduter

150 ml Vollmilch, 3.5% Fett
18 g Ei, vom Huhn

60 g Pfeffrige Salami

61 g Kalbfleisch, Filet

15 g Lachs Filets

Brennwert

380 KJ
520 KJ
5K
1037 KJ
88 KJ
286 KJ
1250 KJ
219 KJ
272 K]
170 KJ
66 KJ
50 KJ
92 KJ
194 KJ
209 KJ
413 KJ
427 KJ
98 KJ
444 KJ
434 KJ
117 KJ
799 KJ
275 KJ
124 KJ
7966 KJ

91 kcal
124 kcal
1 kcal
248 kcal
21 kcal
68 kcal
299 kcal
52 kcal
65 kcal
41 kcal
16 kcal
12 kcal
22 kcal
46 kcal
50 kecal
99 kcal
102 kcal
23 kcal
106 kcal
104 kcal
28 kcal
191 kcal
66 kcal
30 kcal
1903 kcal

Fett
0g
059
0g
14,19
0g
0g
159
0,1g
0249
0g
02g
0g
0,1g
0,29
55¢9
11,2 g
1159
0,1g
10,3 g
5349
18¢
144 g
0,649
2,19
79,49

Kohlenhydrate
6,39
30,1 g
0g
27,3 g
4,849
17 g
60,3 g
12,1 g
14 g
959
2,449
39
55¢g
123¢
0g
0g
03g
38¢
1,19
7549
0g
1,29
0g
0g
218,5¢g

Protein

0,649
01g
0g
319
0g
0g
10,3 g
1,19
1,349
0g
09g
0g
0349
0,29
0g
0g
0,1g
199
2349
649
169
14,4 g
13,449
28¢g
60,6 g

Alkohol
7649
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
0g
769

fddb.info

Quelle: Deutsche Gesellschaft fiir Erndhrung und http://fddb.info

Tomi Engel - Fachausschuss “Solare Mobilitat"




Daily Food Consumption in Germany (Guess 1)

light work s

7966 KJ 1903 kcal

g und http://fddb.info
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Daily Food Consumption in Germany (Guess 2)

light work
2050 kcal/d

huss “Solare Mobilitat"
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Basal metabolic rate (BMR)
for a Person (72 kg, 175 cm, age 40) = 1650 kcal/d

Tomi Engel - Fachaussc

DGQ

Quelle: www.bmi-calculator.net and many others ...




Daily Food Consumption in Germany (Guess 2)

light work hard work
2050 kcal/d 2850 kcal/d

huss “Solare Mobilitat"
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Basal metabolic rate (BMR)
for a Person (72 kg, 175 cm, age 40) = 1650 kcal/d

Tomi Engel - Fachaussc

DGg

Quelle: www.bmi-calculator.net and many others ...




Daily Food Consumption in Germany (Guess 2)

light work average hard work
2050 kcal/d 2500 kcal/d 2850 kcal/d
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Basal metabolic rate (BMR)
for a Person (72 kg, 175 cm, age 40) = 1650 kcal/d

Tomi Engel - Fachaussc
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Quelle: www.bmi-calculator.net and many others ...




Daily Food Consumption in Germany (Guess 2)

100Watt ' 121 watt | 138 watt '

Basal metabolic rate (BMR)
for a Person (72 kg, 175 cm, age 40) = { 78 watt ]

Quelle: www.bmi-calculator.net and many others
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Food related CO,-Emissions in Germany

| 33,2 Mio t. CO2

Land-to-Plate FOOd
Consumption
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Food related CO,-Emissions in Germany

133 Mio t C02/a 82 Mio. People  mmmm 1,62 t CO2/a Person

2000«kealld = 3654/

light work

730.000 kcal/a
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Food related CO,-Emissions in Germany

133 Mio t C02/a 82 Mio. People  mmmm 1,62 t CO2/a Person

2000«kealld = 3654/

light work

730.000 kcal/a
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2,219 g CO2/kcal

Tomi Engel - Fachausschuss “Solare Mobilitat"




Food related CO,-Emissions in Germany

133 Mio t C02/a 82 Mio. People  mmmm 1,62 t CO2/a Person

2500«kcal/d = 3654/

average

912.500 kcal/a
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Food related CO,-Emissions in Germany

133 Mio t C02/a 82 Mio. People  mmmm 1,62 t CO2/a Person

2500«kcal/d = 3654/

average

912.500 kcal/a

1,775 g CO2/kcal
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best case
~20%
worst case

0

Food related CO,-Emissions in Germany

worst case ... more likely than the best case
best case ... will draw a more climate friendly picture

1,775 g CO2/kcal

2,219 g CO2/kcal

huss “Solare Mobilitat"
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1500 4 coz/xwn

1,52 g CO2/Wh =
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Food related CO,-Emissions in Germany

BEWARE! Your milage will vary

Food based emissions can vary
extemely depending on the type of
agriculture practice, food mix, etc.

best case = 1,775 g CO2/kcal

huss “Solare Mobilitat"
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Food related CO,-Emissions in Germany

1500 ¢ cosjewn [703ogcozlkw,,] [ 11oogc02,kWh]

Beef Milk
11371 g CO2/kg 881 g CO2/kg
1390 kcal/kg 690 kcal/kg

( 290 4 cozxwn ] { 1629coz/kWh]
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Average
German diet Bread Potatoes
648 g CO2/kg 136 g CO2/kg
1910 kcal/kg 720 kcal/kg

Tomi Engel - Fachaussc

DGa

Quelle: Oko-Institut Nov 2007




Energy related CO,-Emissions in Germany

1500 4 coz/xwn

huss “Solare Mobilitat"
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m1 62 ¢ cosgnn ]

Potatoes

Tomi Engel - Fachaussc

Quelle: GEMIS Database




Energy related CO,-Emissions in Germany

1500 4 coz/xwn 1100 4 coz/xwn

huss “Solare Mobilitat"
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m 162 4 conjun ]

Potatoes

Tomi Engel - Fachaussc

Quelle: GEMIS Database




Energy related CO,-Emissions in Germany

1500 4 coz/xwn 1100 4 coz/xwn 30 4 coz/xwn

huss “Solare Mobilitat"
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m 162 4 conjun ]

Potatoes

Tomi Engel - Fachaussc

Quelle: GEMIS Database




Energy related CO,-Emissions in Germany

1500 4 coz/xwn 1100 4 coz/xwn 30 4 coz/xwn

huss “Solare Mobilitat"
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= German electricity mix

Tomi Engel - Fachaussc

Quelle: GEMIS Database




Energy related CO,-Emissions in Germany

1500 4 coz/xwn 30 4 coz/kwn

huss “Solare Mobilitat"

How Can We Compare These?

(we answer this question later)
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Cycling Theory

MTB
(12 kg)

Recumbent
(12 kg)
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Cycling Theory ... Speed

@ 100 Watt = 19,5 km/h

S 45 km/h
E 40

§ 35

= 30

o

g 25

B 20

. 15

o

9 10 Touring
o

= 5

= 0

O 20 40 60 80 100 120 140 160 180 200  Watts

Quelle: kreuzotter.de

huss “Solare Mobilitat"
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Cycling Theory ... Speed

S 45 kmjh
£ 40

?I, 35

- 30

(]

g 25

© 20

- 15

o

*g 10 Touring
o

E 5

= 0

O 20 40 60 80 100 120 140 160 180 200  Watts

Quelle: kreuzotter.de

huss “Solare Mobilitat"
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Cycling Theory ... Speed

Recumbent

45 km/h

15
10 / Touring

huss “Solare Mobilitat"

O 20 40 60 80 100 120 140 160 180 200  Watts

Tomi Engel - Fachaussc

Quelle: kreuzotter.de




Cycling Theory ... Speed

Aerodynamic drag, weight, tires, ... R.ecuymb'eht
2 a5 %
S 45 km/h Vo
5 9 - 1 mTB
§ 35 :
c 30
o
9 25 A
w O
z 20 §
G 15 qC:J
g 10 L Touring
£ (D)
£ 5 Y
= 0 [2a]

O 20 40 60 80 100 120 140 160 180 200  Watts

DGa

Quelle: kreuzotter.de
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Cycling Theory ... Speed

... but still the same energy source! Recumbent

MTB
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>
J
c
i i
10 L Touring 3
v 3
5 x 4
- #
0 g
.“é

DGa

Quelle: kreuzotter.de




Cycling Theory ... Power

Flat

Required Power: 60 Watt '

Rider: 175 cm, 72 kg
Bike: 18 kg
Speed: 15 km/h
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Hill (8 %)

360 watt '

huss “Solare Mobilitat"
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Cycling Theory ... Power

Flat Hill (8 %)

Required Power: 60 Watt ' 3 60 Watt '

"Amsterdam Problem” “Stuttgart Problem”

Hey .. what about those nasty head winds??

huss “Solare Mobilitat"
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CO2-Emissions
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The Impa

Cycling Theory ... Assistance Factor

100Watt' + ‘100Watt'

= Factor 1




Cycling Theory ... Speed

S 45 kmjh
E 40
8 35
QO

- 30
o

5 25
© 20
oo

= 15
2 10
o

= 5
= 0

Quelle: kreuzotter.de

Touring

O 20 40 60 80 100 120 140 160 180 200 Human Watts
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Cycling Theory ... Speed

Pedelec (AF 1)
45 km/h

Touring

huss “Solare Mobilitat"

O 20 40 60 80 100 120 140 160 180 200 Human Watts

Tomi Engel - Fachaussc

Quelle: kreuzotter.de




Cycling Theory ... Speed

Pedelec (AF 1)

S 45 km/h

"E 40

& 35

o

c 30

(=]

2 25

B 20

& o
5 E
g 10 Touring <
o A
E 5 %
= 0

O 20 40 60 80 10 120 140 160 180 200 Human Watts

Tomi Engel - Fachaussc

Quelle: kreuzotter.de




Cycling Theory ... Speed

> Pedelec (AF 1)

S 45 km/h 0

A = :

o 35 '

o

c 30

(=}

5 25

B 20

o >

s 15 , :

g 10 Touring <

o A

E 5 %

= 0 :
O 20 40 60 80 10 120 140 160 180 200 Human Watts Eé




Cycling Theory ... Speed

> Pedelec (AF 1)

S 45 km/h

8 35 '

o

c 30

(=]

g 25 ]

B 20 +50 Watt _

o b

5 15 ]

g 10 Touring <

o A

E 5 %

= 0 :
O 20 40 60 80 10 120 140 160 180 200 Human Watts f%
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Assistance Faktor ... Reality

70

S

(=]

-

&
60 L

)

2

v

7,
50 < O o WavaCrest Tubof3)

L S5

v

3
40 s ‘

(@) WireeCrast Normad (03)

"é R =04417

30 W
Yamaha Easy Super (02)
’.mmmn
Rob Tech, 26 Fully Li (02) —
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© Gaint Lakes Tuigy ) T @ Scocterbika (07) @ vzeasom oo
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B e
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© Yamana XPOUBR AL Treg Hill Power Assist Factor
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Quelle: ExtraEnergy e.V.
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Assistance Faktor ... Reality
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Assistance Faktor ...

Reality

@ Lobmayer Matenl £ (06) |
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Assistance Factor ... A real Pedelec

T8 Premium

. S‘YV

Range . Mlxed TraCk Flyer by FLYER Biketec AG E*
[ \

@ -km/h with motor 21.7km/h fortoday'stechnoogy

The sporty apperance is not misleading, this bike feels like a good

Mixed Track - 28 inch trekking bike with wings attached.

Biketec has combined the latest Panasonic drive engineering with a Shi-
it weight provides easy rding even without motor mano 8speed hub gear; they have also developed an electronic circuit
p hign-auality and comfortable equipment for the light, which provides light even after turning off the engine.
Jos stiopery when wet Our advice: If you are looking for something with similar engineering but

Assistance factor [t i bty feel intimidated by the price, take  closer look a the models from the
. C-series starting from € 1,000 or less.
Mixed Track

very good

Issions

Performance

Range - Mountain

High-quality bicycle components, Shimano 8-speed gear shift, hub brakes, UHock,
airpump, light draws from battery, separate charger, ithium battery, 2 years bat
tery warranty, casy-to-use user manual, frame sizes: 41, 45, 50, 55 cm; cruiser
style also 60 cm

Assistance factor o
uphill

Performance - S s L S L
without motor

tat"

nic employs a small battery with big capacity

Specifications and Ratings - - - -

FvERheioc A | 3 FreA o
otal weight 24.9kg o312 Keener (s O up o Spng 2008 o 4450

Tel: +41 34 448 60 60 The S series assists up to 45km/h, best of all it is not only street legal

Battery weight 2.2 kg
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ExtraEnergy.org

0c3)
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Quelle: ExtraEnergy e.V.
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The Impa

Cycling Theory ... Assistance Factor

100Watt' + 0 watt '
= Factor O
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Cycling Theory ... Assistance Factor

E-Motor does not help
... but still consumes energy!

100Watt' + 0 watt '

= Factor O




Cycling Theory ... Assistance Factor
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= Factor O
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Cycling Theory ... Assistance Factor

Pedelecs tend to be heavier
... more power is need for the

same speed!

Therefore factor calculated im comparison to regular reference bike!

= Factor O

Tomi Engel - Fachausschuss “Solare Mobilitat"
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Cycling Theory

Touring Bike

Pedelec

huss “Solare Mobilitat"

Tomi Engel - Fachaussc




DGS

Cycling Theory

Pedelec

huss “Solare Mobilitat"

Unfair ... too many advantages for the recumbent

Tomi Engel - Fachaussc
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Cycling Theory

huss “Solare Mobilitat"
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Cycling Theory

wn
<
=
wn
)
£
L
|
N
(@)
(&)
[ -
o
"
(9]
S
(P}
5
(a1
Y
o
]
(9]
(1]
o
£
(]
=
[

Rider: 175 cm, 72 kg
Bike: 18 kg
Speed: 22 km/h

DGa

Rider: 175 cm, 72 kg

Bike: 25 kg
Speed: 22 km/h
AF: 1,2

Tomi Engel - Fachausschuss “Solare Mobilitat"
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DGa

Cycling Theory

Required Power: 1 33 Watt ' -+ 3 W = 1 36 Watt '

Rider: 175 cm, 72 kg Rider: 175 cm, 72 kg
Bike: 18 kg == 7 kg = Bike: 25 kg
Speed: 22 km/h Speed: 22 km/h

AF: 1,2

Tomi Engel - Fachausschuss “Solare Mobilitat"




Cycling Theory
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AF: 2,1

Hill (8 %) Hill (8 %)
Required Pover: | 2 O & Watt l +20W = | 308 watt '
Rider: 175 cm, 72 kg Rider: 175 cm, 72 kg sg
Bike: 18 kg -+ 7 kg = Bike: 25 kg z:;
Speed: 12,2 km/h Speed: 12,2 km/h z
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Cycling "Worst Case" Theory

Pedelecs tend to be heavier
... and require up to

109%0 more power

[288 Watt ] + 20 W = [308 Watt ]
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Cycling Theory ... CO2-Emissions

Touring Bike 100% E-Bike

133 watt ' +10% = | 1406 watt '

At 22 km/h both require 2,7 minutes to travel 1 km

“Engine” Efficiency: p 50/ 7000
Required Energy per km: 24 Wh 9 Wh

huss “Solare Mobilitat"

Tomi Engel - Fachaussc




Cycling Theory ... CO2-Emissions

Touring Bike 100% E-Bike
{1 33 watt J + 10% = {1 46 watt )

At 22 km/h both require 2,7 minutes to travel 1 km

“Engine” Efficiency: 2 50/0 700/0
Required Energy per km: 24 Wh 9 Wh
GHG-Emissions per km: 36 g COZ 10 g COZ

1100 4 coz/xwn
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*1 1500 4 coz/icwn
" 4 & fj\t"-, 5 a
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Cycling Theory ... CO2-Emissions

Touring Bike 100% E-Bike
[1 33 watt J + 10% = [1 46 watt ]

At 22 km/h both require 2,7 minutes to travel 1 km

“Engine” Efficiency: 2 50/0 700/0
Required Energy per km: 24 Wh 9 Wh
GHG-Emissions per km: 4 g COZ 1 O g COZ

7))
<
2
w
)
£
Y
AN
(@]
QO
[ -
o
w
(9]
S
(D]
°
(a8
Y
(=]
-+
(9]
(1]
o
£
(]
=
[

Potatoes

‘il 162 4 coziwn . 1100 4 coz/xwn

Tomi Engel - Fachausschuss “Solare Mobilitat"
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Cycling Theory ... CO2-Emissions

Touring Bike 100% E-Bike
[1 33 watt ] + 10% = [1 46 watt ]

At 22 km/h both require 2,7 minutes to travel 1 km

“Engine” Efficiency: 2 50/0 700/0
Required Energy per km: 24 Wh 9 Wh
GHG-Emissions per km: 4 g COZ 6 g COZ

‘il 162 4 coz/xwn ' l I 650 ¢ cozxwn '

Potatoes German-El.-Mix

Tomi Engel - Fachausschuss “Solare Mobilitat"




Cycling Theory ... CO2-Emissions

Touring Bike 100% E-Bike
[1 33 watt ] + 10% = [1 46 watt ]

At 22 km/h both require 2,7 minutes to travel 1 km

“Engine” Efficiency: 2 50/0 700/0
Required Energy per km: 24 Wh 9 Wh
GHG-Emissions per km: 7 g COZ 6 g COZ
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‘il 290 ¢ coz/kwh ' l I 650 ¢ cozxwn '

Bread German-El.-Mix
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Cycling Theory ... CO2-Emissions

Touring Bike 100% E-Bike
[1 33 watt ] + 10% = [1 46 watt ]

At 22 km/h both require 2,7 minutes to travel 1 km

“Engine” Efficiency: 2 50/0 700/0
Required Energy per km: 24 Wh 9 Wh
GHG-Emissions per km: 7 g COZ 0,3 g COZ
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‘il 290 ¢ coz/kwh ' 30 4 cozwn

Bread
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Cycling Theory ... CO2-Emissions

This will be This is
really hard our future

.. no butter, no jam,
no cheese, no wine ...

GHG-Emissions per km: 7 g COZ 0,3 g COZ

‘il 290 ¢ coz/kwh ' 30 4 cozwn

Bread

wn
<
2
wn
)
£
Y
N
(@]
(&)
[ -
o
"
(9]
S
(]
°
(a1
Y
(=}
-+
(9]
(1]
o
£
(]
=
[

Tomi Engel - Fachausschuss “Solare Mobilitat"




Cycling Theory ... CO2-Emissions
Touring Bike 100% E-Bike

‘I'133 Watt ' +10% = | 146 Watt| \

Pedelec (AF1)
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Cycling Theory ... CO2-Emissions
Touring Bike 100% E-Bike

m133 Watt] +10% = | 1406 watt

73 watt

73 watt

Pedelec (AF1)

Higher emissions than E-Bike ... because it always require some “food”
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This means you still can lose weight!

Tomi Engel - Fachausschuss “Solare Mobilitat"
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So ...

should we
cycle less?

Tomi Engel - Fachausschuss “Solare Mobilitat"
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DGQ

good for your health, good for your community, good for the world ... no question about that!

We say ...

cycle more!

... but you might try to eat less meat?

Tomi Engel - Fachausschuss “Solare Mobilitat"




CO2-Emissions
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Electric vehicles

Does the additional use of
electricity in LEVs increase the
CO,-Emissions of our Country?

LEVs reduce CO,-Emissions!




Pedelecs ...
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250 Wh 10 Liters * 25 Wh = 250 Wh

Tomi Engel - Fachausschuss “Solare Mobilitat"

= “real world” electricity = water consumption = energy required to
per 33 km trip per shower heat 1 liter from 15 to
DGal 40 degree Celsius




Pedelecs ... Electricity ...
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250 Wh * 150 trips = 37 kWh = 40 Wpeak = 0,3 m?

= “real world” electricity = 5.000 km per year = total consumption = required power of = required
1 per 33 km trip (replacing 1/3 of all car trips) per year photovoltaics panel PV area
DGa

Tomi Engel - Fachausschuss “Solare Mobilitat"




Pedelecs ... Electricity ...
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are bringing joy is not the enemy,
to the cyclists it is our friend

Foto: Stuttgarter Zeitung
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huss “Solare Mobilitat"

Tomi Engel - Fachaussc




DGS

Deutsche Gesellschaft fiir Sonnenenergie e.V.
International Solar Energy Society, German Section




