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Does the additional use of
electricity in LEVs increase the
CO2-Emissions of our Country?

Electric vehicles
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30 Mio. PHEVs
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oder beim Verlag Dr. Hut
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CO2-Emissions from LEVs, Pedelecs, ... ?

xxx Mio. LEVs
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CO2-Emissions in the Life Cycle

Quelle:  Toyota Corp.
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CO2-Emissions during DrivingWhat is Life Cycle Assessment?

g CO2

km
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CO2-Emissions of Automobils

Tank-to-Wheels

Fuelusage
 in car g CO2

km
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CO2-Emissions of Automobils

Well-to-Tank Tank-to-Wheels

Fuelusage
 in car

Fuel 
distribution g CO2

km

Fuel 
production

Well-to-Wheels

... in Germany the average is
approx. 200 g/km
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Distribution

CO2-Emissions of (PH)EV Automobils

Well-to-Tank

Well-to-Wheels

Tank-to-Wheels

Production

Tank-to-Plug Plug-to-Wheels

Fuelusage
 in car

Fuel 
distribution g CO2

km

Fuel 
production

Electricity-
usage in car
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CO2-Emissions of “E-Powered” Bikes

Plug-to-Wheels

g CO2

kmElectricity-
usage in 

bike

η ≥ 70%



To
m

i E
ng

el
 -

 F
ac

ha
us

sc
hu

ss
 “

So
la

re
 M

ob
ili

tä
t”

Th
e 

Im
pa

ct
 o

f 
Pe

de
le

cs
 o

n 
CO

2-
Em

iss
io

ns

Distribution

CO2-Emissions of “E-Powered” Bikes

Well-to-Tank

Well-to-Wheels

Production

Tank-to-Plug Plug-to-Wheels
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distribution g CO2
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Electricity-
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CO2-Emissions of “Muscle Powered” Bikes

Plate-to-Wheels

Muscle-
power

g CO2

km

Eating is 
CO2-neutral

Well-to-Wheels

, but ...
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CO2-Emissions of “Muscle Powered” Bikes

Land-to-Plate

Well-to-Wheels

Plate-to-Wheels

Muscle-
power

Food-
distribution

g CO2

km
Food-

production
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CO2-Emissions of “Muscle Powered” Bikes

Land-to-Plate

Well-to-Wheels

Plate-to-Wheels

Muscle-
power

Food-
distribution

g CO2

km
Food-

production

η ≈ 25%
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CO2-Emissions ...

Land-to-Plate

Food-
distribution

Food-
production
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CO2-Emissions in Agriculture (Germany)

Quelle:  Deutscher Bundestag - Drucksache 16/5346

Organic Fertilizer

Emissions form Land use

Livestock

Anorganic Fertilizer Production

Energy usage

Sum

Land Liming

+
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CO2-Emissions in Agriculture (Germany)

Mio t. CO2Equiv.

Quelle:  Deutscher Bundestag - Drucksache 16/5346

18,3

8,1

84,2

Organic Fertilizer

Emissions form Land use

Livestock

Anorganic Fertilizer Production

Energy usage 6,8

14,1

Sum

1,7Land Liming

133,2

(no numbers for pesticide production, imported animal feed, ...)

+

N2O
CH4

CO2
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CO2-Emissions ...

Land-to-Plate

Food-
distribution

Food-
production
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CO2-Emissions ...

Land-to-Plate

Food-
distribution

Food-
production

133,2 Mio t. CO2
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?

CO2-Emissions ...

Land-to-Plate

Food-
distribution

Food-
production

133,2 Mio t. CO2

Food
Consumption
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Daily Food Consumption in Germany (Guess 1)

Deutsche Gesellschaft 
für Ernährung

The official statistics on
food consumption in Germany
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Daily Food Consumption in Germany (Guess 1)

+

fddb.infoDeutsche Gesellschaft 
für Ernährung kcal/kg Database
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Daily Food Consumption in Germany (Guess 1)

11.03.08 15:31Produktvergleich - Fddb.info

Page 1 of 1http://fddb.info/db/i18n/myproducts/?lang=de&q=1205245839&p=1205244796

Kalorientabelle, kostenloses Ernährungstagebuch, Lebensmittel Datenbank Produkte vergleichen | Merkzettel vergleichen

Fddb.info » Mein Fddb » Merkzettel » Detailansicht für Dienstag 11. März Bewerte Fddb.info 

Detailansicht für Dienstag 11. März » Zurück zum Merkzettel

24 Produkte

Produkt Brennwert Fett Kohlenhydrate Protein Alkohol

211 ml Pils, hell 380 KJ 91 kcal 0 g 6,3 g 0,6 g 7,6 g

456 ml Apfel schorle, Apfel 520 KJ 124 kcal 0,5 g 30,1 g 0,1 g 0 g

514 g Tee, schwarz 5 KJ 1 kcal 0 g 0 g 0 g 0 g

47 g Schokolade, Alpenmilch 1037 KJ 248 kcal 14,1 g 27,3 g 3,1 g 0 g

8 g Marmelade, Durchschnitt 88 KJ 21 kcal 0 g 4,8 g 0 g 0 g

17 g Zucker 286 KJ 68 kcal 0 g 17 g 0 g 0 g

147 g Brot, Rogensauerteig 1250 KJ 299 kcal 1,5 g 60,3 g 10,3 g 0 g

60 g Kartoffel, gegart, ohne Schale 219 KJ 52 kcal 0,1 g 12,1 g 1,1 g 0 g

50 g Reis, gekocht 272 KJ 65 kcal 0,2 g 14 g 1,3 g 0 g

34 g Tomatenmark 170 KJ 41 kcal 0 g 9,5 g 0 g 0 g

94 g Tomaten, roh 66 KJ 16 kcal 0,2 g 2,4 g 0,9 g 0 g

17 g Apfelkompott 50 KJ 12 kcal 0 g 3 g 0 g 0 g

48 g Orange, frisch 92 KJ 22 kcal 0,1 g 5,5 g 0,3 g 0 g

89 g Apfel, frisch 194 KJ 46 kcal 0,2 g 12,3 g 0,2 g 0 g

6 ml Olivenöl 209 KJ 50 kcal 5,5 g 0 g 0 g 0 g

14 g Margarine 413 KJ 99 kcal 11,2 g 0 g 0 g 0 g

14 g Butter 427 KJ 102 kcal 11,5 g 0,3 g 0,1 g 0 g

60 ml Bexlight Joghurt Drink light, Himbeer-L 98 KJ 23 kcal 0,1 g 3,8 g 1,9 g 0 g

38 g Frischkäse, Kräuter 444 KJ 106 kcal 10,3 g 1,1 g 2,3 g 0 g

150 ml Vollmilch, 3.5% Fett 434 KJ 104 kcal 5,3 g 7,5 g 6 g 0 g

18 g Ei, vom Huhn 117 KJ 28 kcal 1,8 g 0 g 1,6 g 0 g

60 g Pfeffrige Salami 799 KJ 191 kcal 14,4 g 1,2 g 14,4 g 0 g

61 g Kalbfleisch, Filet 275 KJ 66 kcal 0,6 g 0 g 13,4 g 0 g

15 g Lachs Filets 124 KJ 30 kcal 2,1 g 0 g 2,8 g 0 g

7966 KJ 1903 kcal 79,4 g 218,5 g 60,6 g 7,6 g

Tipp: Klicke auf die Überschriften um die Liste zu sortieren.

Zusammenfassung

Nicht für alle Lebensmittel liegen Angaben zu Vitaminen, Mineralstoffen und Wassergehalt vor. Die folgende Zusammenfassung bezieht sich nur auf die
Lebensmittel für die Daten vorliegen. Die wirklichen Werte können höher liegen.

Brennwert 7966 KJ (1903 kcal)
Fett 79,4 g

Kohlenhydrate 218,5 g

Protein 60,6 g

Alkohol 7,6 g

Wasser 1,2 Liter

Vitamin C 57 mg

Vitamin A 0,2368 mg

Vitamin D 0 mg

Vitamin E 2 mg

Vitamin B1 0,2369 mg

Vitamin B2 0,5 mg

Vitamin B6 0,1 mg

Vitamin B12 0 mg

Natrium 144,4 mg

Eisen 1,5 mg

Zink 1,5 mg

Magnesium 67 mg

Mangan 0 mg

Fluor 0 mg

Chlor 30,6 mg

Kupfer 0 mg

Kalium 207 mg

Kalzium 311,3 mg

Phosphor 136,5 mg

Schwefel 45 mg

Fddb.info 2004-2008. Alle Markennamen und Warenzeichen sind Eigentum der jeweiligen Inhaber. Fddb.info übernimmt keine Gewähr für die Aktualität, Korrektheit, Vollständigkeit
oder Qualität der bereitgestellten Informationen. ! = keine Daten verfügbar. Lebensmittel Lexikon | Food Database | Lexique d'aliment | Beliebte Produkte

Neues Produkt eintragen | Fehler melden | Kontakt | Impressum | Sprache

Mein FddbLexikonVergleichenKalorientabelleStartseite

Merkzettel: 24 Produkte Suche ProdukteGouda

Quelle:  Deutsche Gesellschaft für Ernährung und http://fddb.info

fddb.info
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Produkt Brennwert Fett Kohlenhydrate Protein Alkohol

211 ml Pils, hell 380 KJ 91 kcal 0 g 6,3 g 0,6 g 7,6 g

456 ml Apfel schorle, Apfel 520 KJ 124 kcal 0,5 g 30,1 g 0,1 g 0 g

514 g Tee, schwarz 5 KJ 1 kcal 0 g 0 g 0 g 0 g

47 g Schokolade, Alpenmilch 1037 KJ 248 kcal 14,1 g 27,3 g 3,1 g 0 g

8 g Marmelade, Durchschnitt 88 KJ 21 kcal 0 g 4,8 g 0 g 0 g

17 g Zucker 286 KJ 68 kcal 0 g 17 g 0 g 0 g

147 g Brot, Rogensauerteig 1250 KJ 299 kcal 1,5 g 60,3 g 10,3 g 0 g

60 g Kartoffel, gegart, ohne Schale 219 KJ 52 kcal 0,1 g 12,1 g 1,1 g 0 g

50 g Reis, gekocht 272 KJ 65 kcal 0,2 g 14 g 1,3 g 0 g

34 g Tomatenmark 170 KJ 41 kcal 0 g 9,5 g 0 g 0 g

94 g Tomaten, roh 66 KJ 16 kcal 0,2 g 2,4 g 0,9 g 0 g

17 g Apfelkompott 50 KJ 12 kcal 0 g 3 g 0 g 0 g

48 g Orange, frisch 92 KJ 22 kcal 0,1 g 5,5 g 0,3 g 0 g

89 g Apfel, frisch 194 KJ 46 kcal 0,2 g 12,3 g 0,2 g 0 g

6 ml Olivenöl 209 KJ 50 kcal 5,5 g 0 g 0 g 0 g

14 g Margarine 413 KJ 99 kcal 11,2 g 0 g 0 g 0 g

14 g Butter 427 KJ 102 kcal 11,5 g 0,3 g 0,1 g 0 g

60 ml Bexlight Joghurt Drink light, Himbeer-L 98 KJ 23 kcal 0,1 g 3,8 g 1,9 g 0 g

38 g Frischkäse, Kräuter 444 KJ 106 kcal 10,3 g 1,1 g 2,3 g 0 g

150 ml Vollmilch, 3.5% Fett 434 KJ 104 kcal 5,3 g 7,5 g 6 g 0 g

18 g Ei, vom Huhn 117 KJ 28 kcal 1,8 g 0 g 1,6 g 0 g

60 g Pfeffrige Salami 799 KJ 191 kcal 14,4 g 1,2 g 14,4 g 0 g

61 g Kalbfleisch, Filet 275 KJ 66 kcal 0,6 g 0 g 13,4 g 0 g

15 g Lachs Filets 124 KJ 30 kcal 2,1 g 0 g 2,8 g 0 g

7966 KJ 1903 kcal 79,4 g 218,5 g 60,6 g 7,6 g

Daily Food Consumption in Germany (Guess 1)

Quelle:  Deutsche Gesellschaft für Ernährung und http://fddb.info

124 KJ 30 kcal

7966 KJ 1903 kcal

light work



To
m

i E
ng

el
 -

 F
ac

ha
us

sc
hu

ss
 “

So
la

re
 M

ob
ili

tä
t”

Th
e 

Im
pa

ct
 o

f 
Pe

de
le

cs
 o

n 
CO

2-
Em

iss
io

ns

Daily Food Consumption in Germany (Guess 2)

Basal metabolic rate (BMR)

2050 kcal/d
light work

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

=  1650 kcal/dfor a Person (72 kg, 175 cm, age 40)
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Daily Food Consumption in Germany (Guess 2)

Basal metabolic rate (BMR)

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

=  1650 kcal/d
Quelle:  www.bmi-calculator.net and many others ...

for a Person (72 kg, 175 cm, age 40)
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Daily Food Consumption in Germany (Guess 2)

Basal metabolic rate (BMR)

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

2500 kcal/d
average

=  1650 kcal/d
Quelle:  www.bmi-calculator.net and many others ...

for a Person (72 kg, 175 cm, age 40)
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Daily Food Consumption in Germany (Guess 2)

Basal metabolic rate (BMR)

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

2500 kcal/d
average

=  1650 kcal/d
Quelle:  www.bmi-calculator.net and many others ...

for a Person (72 kg, 175 cm, age 40)

100 Watt 121 Watt 138 Watt

 78 Watt
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?

Food related CO2-Emissions in Germany

Land-to-Plate

Food-
distribution

Food-
production

133,2 Mio t. CO2

Food
Consumption
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Food related CO2-Emissions in Germany

82 Mio. People133 Mio t CO2/a  1,62 t CO2/a Person/ =
* 365 d/a = 730.000 kcal/a2000 kcal/d

light work
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Food related CO2-Emissions in Germany

82 Mio. People133 Mio t CO2/a  1,62 t CO2/a Person/ =
* 365 d/a = 730.000 kcal/a

2,219 g CO2/kcal

2000 kcal/d
light work
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Food related CO2-Emissions in Germany

82 Mio. People

2500 kcal/d

133 Mio t CO2/a  1,62 t CO2/a Person/ =
* 365 d/a = 912.500 kcal/a

average



To
m

i E
ng

el
 -

 F
ac

ha
us

sc
hu

ss
 “

So
la

re
 M

ob
ili

tä
t”

Th
e 

Im
pa

ct
 o

f 
Pe

de
le

cs
 o

n 
CO

2-
Em

iss
io

ns

Food related CO2-Emissions in Germany

82 Mio. People

2500 kcal/d

133 Mio t CO2/a  1,62 t CO2/a Person/ =
* 365 d/a = 912.500 kcal/a

1,775 g CO2/kcal

average
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Food related CO2-Emissions in Germany

best case ≈ 1,775 g CO2/kcal

2,219 g CO2/kcalworst case ≈
-20%

best case ... will draw a more climate friendly picture

worst case ... more likely than the best case 
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Food related CO2-Emissions in Germany

best case ≈ 1,775 g CO2/kcal1,52 g CO2/Wh  =

1500 g CO2/kWh

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

BEWARE!   Your milage will vary
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Food related CO2-Emissions in Germany

1500 g CO2/kWh

Quelle:  Öko-Institut Nov 2007

 7030 g CO2/kWh

Beef
11371 g CO2/kg
 1390 kcal/kg

 1100 g CO2/kWh

Milk
881 g CO2/kg
690 kcal/kg

 290 g CO2/kWh

Bread
 648 g CO2/kg
1910 kcal/kg

  162 g CO2/kWh

Potatoes
136 g CO2/kg
720 kcal/kg

Average
German diet
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Energy related CO2-Emissions in Germany

1500 g CO2/kWh

Quelle:  GEMIS Database

Potatoes

  162 g CO2/kWh
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Energy related CO2-Emissions in Germany

1500 g CO2/kWh 1100 g CO2/kWh

Quelle:  GEMIS Database

Potatoes

  162 g CO2/kWh
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Energy related CO2-Emissions in Germany

1500 g CO2/kWh 1100 g CO2/kWh  30 g CO2/kWh

Quelle:  GEMIS Database

Potatoes

  162 g CO2/kWh
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Energy related CO2-Emissions in Germany

1500 g CO2/kWh 1100 g CO2/kWh  30 g CO2/kWh

 650 g CO2/kWh

= German electricity mix
Quelle:  GEMIS Database
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Energy related CO2-Emissions in Germany

1500 g CO2/kWh  30 g CO2/kWh

Can We Compare These?How
(we answer this question later)
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Cycling Theory

Quelle:  kreuzotter.de
www.kreuzotter.de

MTB
(12 kg)

(12 kg)
Recumbent

Touring
(18 kg)
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Cycling Theory ... Speed

Quelle:  kreuzotter.de

0
5

10
15
20
25
30
35
40
45

0 20 40 60 80 100 120 140 160 180 200 Watts

km/h

100 Watt = 19,5 km/h

Touring
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Cycling Theory ... Speed

Quelle:  kreuzotter.de

0
5

10
15
20
25
30
35
40
45

0 20 40 60 80 100 120 140 160 180 200 Watts

km/h

Touring

MTB
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Cycling Theory ... Speed

Quelle:  kreuzotter.de

0
5

10
15
20
25
30
35
40
45

0 20 40 60 80 100 120 140 160 180 200 Watts

km/h

Touring

MTB

Recumbent
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Cycling Theory ... Speed

Quelle:  kreuzotter.de
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Aerodynamic drag, weight, tires, ...

Touring

MTB

Recumbent
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Cycling Theory ... Speed

Quelle:  kreuzotter.de
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km/h

Touring

MTB

Recumbent
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... but still the same energy source!
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Cycling Theory ... Power

Flat Hill (8 %)

Rider: 175 cm, 72 kg
Bike:    18 kg
Speed:  15 km/h

Required Power:  60 Watt 360 Watt
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Cycling Theory ... Power

Flat Hill (8 %)

 60 Watt 360 WattRequired Power:

“Amsterdam Problem” “Stuttgart Problem”
Hey .. what about those nasty head winds??
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Cycling Theory ... Assistance Factor

100 Watt 100 Watt+
= Factor 1
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Cycling Theory ... Speed

Quelle:  kreuzotter.de
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Cycling Theory ... Speed

Quelle:  kreuzotter.de
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Touring

Pedelec (AF 1)

Human
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Cycling Theory ... Speed

Quelle:  kreuzotter.de
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Cycling Theory ... Speed

Quelle:  kreuzotter.de
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Cycling Theory ... Speed

Quelle:  kreuzotter.de
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Touring

Pedelec (AF 1)

Human

+50 Watt
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Assistance Faktor ... Reality
Beziehung zwischen PAF und anderen Messergebnissen

Es gibt Unterschiede zwischen dem Unterstützungsfaktor am Berg und in der Ebene!
Quelle:  ExtraEnergy e.V.
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Hill Power Assist Factor
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Assistance Faktor ... Reality
Beziehung zwischen PAF und anderen Messergebnissen

Es gibt Unterschiede zwischen dem Unterstützungsfaktor am Berg und in der Ebene!
Quelle:  ExtraEnergy e.V.
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Hill Power Assist Factor
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Assistance Faktor ... Reality
Beziehung zwischen PAF und anderen Messergebnissen

Es gibt Unterschiede zwischen dem Unterstützungsfaktor am Berg und in der Ebene!
Quelle:  ExtraEnergy e.V.
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Assistance Factor ... A real Pedelec 

Quelle:  ExtraEnergy e.V.

www.ExtraEnergy.org

Address

 + Light weight provides easy riding even without motor 
 + Very high-quality and comfortable equipment 

 – Pedals slippery when wet 
 – No light without battery

With Flyer T8, Biketec has set new boundaries 
for today‘s technology.

Flyer by FLYER Biketec AG

The sporty apperance is not misleading, this bike feels like a good 
28 inch trekking-bike with wings attached. 
Biketec has combined the latest Panasonic drive engineering with a Shi-
mano 8-speed hub gear; they have also developed an electronic circuit 
for the light, which provides light even after turning off the engine. 
Our advice: If you are looking for something with similar engineering but 
feel intimidated by the price, take a closer look at the models from the 
C-series starting from € 1,000 or less. 

22220000000000000000000000000000000000000000000000000000077777777
very good

Category Pedelec

The elite is gathered here: Speedlifter, Shimano 8-shift hub gear and electronic 
operation unit with built-in capacity indicator. The latest electric drive from Panaso-
nic employs a small battery with big capacity.

Components / Accessories

FLYER Biketec AG 
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

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

1 FLYER Tandem
2 New and brave the K series with a carbon frame. 
 Offered up from Spring 2008 for € 4,490
3 The S series assists up to 45 km/h, best of all, it is not only street legal 
 in Switzerland, but all over Europe.

1 2 3

Fahrleistungen

Reichweite · Mixed Track

∅ - km/hmitMotor
Mixed Track

Unterstützungsfaktor
Alltagsstrecke

Reichweite · Berg

Unterstützungsfaktor
Bergstrecke

Fahreigenschaften
ohne Motor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Riding Performance

Range · Mixed Track

∅ - km/h with motor
Mixed Track

Assistance factor
Mixed Track

Range · Mountain

Assistance factor
uphill

Performance
without motor

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Price

Pedelec

Replacement battery

Address

Components / Accessories

Bezugsadresse

Ausstattung / Komponenten

36.7km

21.7km/h

12.3km

24.9kg

2

2

FLYER Biketec AG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Very high-quality bicycle components, Shimano 8-speed gear shift, hub brakes, U-lock, air-pump, 
light off the battery, separate charger, Lithium battery, 2 years battery warranty, easy-to-use user 
manual, frame sizes:  41, 45, 50, 55cm; cruiser style also 60cm

FLYERBiketecAG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Sehr hochwertige Fahrradkomponenten, Shimano 8 Gang Schaltung und Nabenbremsen, 
Bügelschloss, Luftpumpe, Licht ab Fahrbatterie, separates Ladegerät, Lithium-Batterie, 
Batterie-Garantie 2 Jahre, einfache Bedienungsanleitung, Rahmengrößen:  41, 45, 50, 55cm
Cruiser-Rahmen mit Oberrohr zusätzlich 60cm

1.2

2.1

3

2.2kg

€2,790

€595

36,7km

21,7km/h

12,3km

24,9kg

2

2 1,2

2,1

3

2,2kg

2790€

595€

Fahrleistungen

Reichweite · Mixed Track

∅ - km/hmitMotor
Mixed Track

Unterstützungsfaktor
Alltagsstrecke

Reichweite · Berg

Unterstützungsfaktor
Bergstrecke

Fahreigenschaften
ohne Motor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Riding Performance

Range · Mixed Track

∅ - km/h with motor
Mixed Track

Assistance factor
Mixed Track

Range · Mountain

Assistance factor
uphill

Performance
without motor

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Price

Pedelec

Replacement battery

Address

Components / Accessories

Bezugsadresse

Ausstattung / Komponenten

36.7km

21.7km/h

12.3km

24.9kg

2

2

FLYER Biketec AG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Very high-quality bicycle components, Shimano 8-speed gear shift, hub brakes, U-lock, air-pump, 
light off the battery, separate charger, Lithium battery, 2 years battery warranty, easy-to-use user 
manual, frame sizes:  41, 45, 50, 55cm; cruiser style also 60cm

FLYERBiketecAG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Sehr hochwertige Fahrradkomponenten, Shimano 8 Gang Schaltung und Nabenbremsen, 
Bügelschloss, Luftpumpe, Licht ab Fahrbatterie, separates Ladegerät, Lithium-Batterie, 
Batterie-Garantie 2 Jahre, einfache Bedienungsanleitung, Rahmengrößen:  41, 45, 50, 55cm
Cruiser-Rahmen mit Oberrohr zusätzlich 60cm

1.2

2.1

3

2.2kg

€2,790

€595

36,7km

21,7km/h

12,3km

24,9kg

2

2 1,2

2,1

3

2,2kg

2790€

595€

Fahrleistungen

Reichweite · Mixed Track

∅ - km/hmitMotor
Mixed Track

Unterstützungsfaktor
Alltagsstrecke

Reichweite · Berg

Unterstützungsfaktor
Bergstrecke

Fahreigenschaften
ohne Motor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Riding Performance

Range · Mixed Track

∅ - km/h with motor
Mixed Track

Assistance factor
Mixed Track

Range · Mountain

Assistance factor
uphill

Performance
without motor

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Price

Pedelec

Replacement battery

Address

Components / Accessories

Bezugsadresse

Ausstattung / Komponenten

36.7km

21.7km/h

12.3km

24.9kg

2

2

FLYER Biketec AG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Very high-quality bicycle components, Shimano 8-speed gear shift, hub brakes, U-lock, air-pump, 
light off the battery, separate charger, Lithium battery, 2 years battery warranty, easy-to-use user 
manual, frame sizes:  41, 45, 50, 55cm; cruiser style also 60cm

FLYERBiketecAG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Sehr hochwertige Fahrradkomponenten, Shimano 8 Gang Schaltung und Nabenbremsen, 
Bügelschloss, Luftpumpe, Licht ab Fahrbatterie, separates Ladegerät, Lithium-Batterie, 
Batterie-Garantie 2 Jahre, einfache Bedienungsanleitung, Rahmengrößen:  41, 45, 50, 55cm
Cruiser-Rahmen mit Oberrohr zusätzlich 60cm

1.2

2.1

3

2.2kg

€2,790

€595

36,7km

21,7km/h

12,3km

24,9kg

2

2 1,2

2,1

3

2,2kg

2790€

595€

www.ExtraEnergy.org

Address

 + Light weight provides easy riding even without motor 
 + Very high-quality and comfortable equipment 

 – Pedals slippery when wet 
 – No light without battery

With Flyer T8, Biketec has set new boundaries 
for today‘s technology.

Flyer by FLYER Biketec AG

The sporty apperance is not misleading, this bike feels like a good 
28 inch trekking-bike with wings attached. 
Biketec has combined the latest Panasonic drive engineering with a Shi-
mano 8-speed hub gear; they have also developed an electronic circuit 
for the light, which provides light even after turning off the engine. 
Our advice: If you are looking for something with similar engineering but 
feel intimidated by the price, take a closer look at the models from the 
C-series starting from € 1,000 or less. 

22220000000000000000000000000000000000000000000000000000077777777
very good

Category Pedelec

The elite is gathered here: Speedlifter, Shimano 8-shift hub gear and electronic 
operation unit with built-in capacity indicator. The latest electric drive from Panaso-
nic employs a small battery with big capacity.

Components / Accessories

FLYER Biketec AG 
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

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

1 FLYER Tandem
2 New and brave the K series with a carbon frame. 
 Offered up from Spring 2008 for € 4,490
3 The S series assists up to 45 km/h, best of all, it is not only street legal 
 in Switzerland, but all over Europe.

1 2 3

Fahrleistungen

Reichweite · Mixed Track

∅ - km/hmitMotor
Mixed Track

Unterstützungsfaktor
Alltagsstrecke

Reichweite · Berg

Unterstützungsfaktor
Bergstrecke

Fahreigenschaften
ohne Motor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Riding Performance

Range · Mixed Track

∅ - km/h with motor
Mixed Track

Assistance factor
Mixed Track

Range · Mountain

Assistance factor
uphill

Performance
without motor

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Price

Pedelec

Replacement battery

Address

Components / Accessories

Bezugsadresse

Ausstattung / Komponenten

36.7km

21.7km/h

12.3km

24.9kg

2

2

FLYER Biketec AG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Very high-quality bicycle components, Shimano 8-speed gear shift, hub brakes, U-lock, air-pump, 
light off the battery, separate charger, Lithium battery, 2 years battery warranty, easy-to-use user 
manual, frame sizes:  41, 45, 50, 55cm; cruiser style also 60cm

FLYERBiketecAG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Sehr hochwertige Fahrradkomponenten, Shimano 8 Gang Schaltung und Nabenbremsen, 
Bügelschloss, Luftpumpe, Licht ab Fahrbatterie, separates Ladegerät, Lithium-Batterie, 
Batterie-Garantie 2 Jahre, einfache Bedienungsanleitung, Rahmengrößen:  41, 45, 50, 55cm
Cruiser-Rahmen mit Oberrohr zusätzlich 60cm

1.2

2.1

3

2.2kg

€2,790

€595

36,7km

21,7km/h

12,3km

24,9kg

2

2 1,2

2,1

3

2,2kg

2790€

595€

Fahrleistungen

Reichweite · Mixed Track

∅ - km/hmitMotor
Mixed Track

Unterstützungsfaktor
Alltagsstrecke

Reichweite · Berg

Unterstützungsfaktor
Bergstrecke

Fahreigenschaften
ohne Motor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Riding Performance

Range · Mixed Track

∅ - km/h with motor
Mixed Track

Assistance factor
Mixed Track

Range · Mountain

Assistance factor
uphill

Performance
without motor

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Price

Pedelec

Replacement battery

Address

Components / Accessories

Bezugsadresse

Ausstattung / Komponenten

36.7km

21.7km/h

12.3km

24.9kg

2

2

FLYER Biketec AG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Very high-quality bicycle components, Shimano 8-speed gear shift, hub brakes, U-lock, air-pump, 
light off the battery, separate charger, Lithium battery, 2 years battery warranty, easy-to-use user 
manual, frame sizes:  41, 45, 50, 55cm; cruiser style also 60cm

FLYERBiketecAG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Sehr hochwertige Fahrradkomponenten, Shimano 8 Gang Schaltung und Nabenbremsen, 
Bügelschloss, Luftpumpe, Licht ab Fahrbatterie, separates Ladegerät, Lithium-Batterie, 
Batterie-Garantie 2 Jahre, einfache Bedienungsanleitung, Rahmengrößen:  41, 45, 50, 55cm
Cruiser-Rahmen mit Oberrohr zusätzlich 60cm

1.2

2.1

3

2.2kg

€2,790

€595

36,7km

21,7km/h

12,3km

24,9kg

2

2 1,2

2,1

3

2,2kg

2790€

595€

Fahrleistungen

Reichweite · Mixed Track

∅ - km/hmitMotor
Mixed Track

Unterstützungsfaktor
Alltagsstrecke

Reichweite · Berg

Unterstützungsfaktor
Bergstrecke

Fahreigenschaften
ohne Motor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Riding Performance

Range · Mixed Track

∅ - km/h with motor
Mixed Track

Assistance factor
Mixed Track

Range · Mountain

Assistance factor
uphill

Performance
without motor

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Price

Pedelec

Replacement battery

Address

Components / Accessories

Bezugsadresse

Ausstattung / Komponenten

36.7km

21.7km/h

12.3km

24.9kg

2

2

FLYER Biketec AG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Very high-quality bicycle components, Shimano 8-speed gear shift, hub brakes, U-lock, air-pump, 
light off the battery, separate charger, Lithium battery, 2 years battery warranty, easy-to-use user 
manual, frame sizes:  41, 45, 50, 55cm; cruiser style also 60cm

FLYERBiketecAG
Industrie Neuhof 9 

CH-3422 Kirchberg (Swiss)
Tel: +41 34 448 60 60 

info@flyer.ch  · www.flyer.ch

Sehr hochwertige Fahrradkomponenten, Shimano 8 Gang Schaltung und Nabenbremsen, 
Bügelschloss, Luftpumpe, Licht ab Fahrbatterie, separates Ladegerät, Lithium-Batterie, 
Batterie-Garantie 2 Jahre, einfache Bedienungsanleitung, Rahmengrößen:  41, 45, 50, 55cm
Cruiser-Rahmen mit Oberrohr zusätzlich 60cm

1.2

2.1

3

2.2kg

€2,790

€595

36,7km

21,7km/h

12,3km

24,9kg

2

2 1,2

2,1

3

2,2kg

2790€

595€
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Cycling Theory ... Assistance Factor

100 Watt   0 Watt+
= Factor 0
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Cycling Theory ... Assistance Factor

100 Watt   0 Watt+
= Factor 0

E-Motor does not help
... but still consumes energy!
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Cycling Theory ... Assistance Factor

= Factor 0

But
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Cycling Theory ... Assistance Factor

= Factor 0

ButPedelecs tend to be heavier
... more power is need for the  
    same speed!

Therefore factor calculated im comparison to regular reference bike!
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Cycling Theory

Touring Bike Pedelec
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www.ExtraEnergy.org

Address

 + Once the rider is used to the recumbent seat, it is 
  very comfortable. 
 + Very strong motor and high-speed.
 + Riding-range can be doubled with a second battery.

 – Complicated to adapt to different body sizes 
  (chain length requires adjustment).

Recommended for being the fastest and strongest pedelec. Perfect 
for individualists covering long distance on a daily basis and not 
afraid of engineering.

Mistral-E by Lohmeyer Leichtfahrzeuge GbR

A few years ago unthinkable--today reality: a pedelec assisting up to 
50 km/h (31 mph). Considering the value of the vehicle, it is reassuring 
to have the required insurance plate which allows for theft insurance.
Lohmeyer offers the motor drive together with the Mistral recumbent 
bike by Challenge; however, the motor drive can be ordered and !t onto 
any other custom bike.  Due to the bike‘s high-speed and large assist-
ance factor, energy usage is very high; thankfully, it is possible to triple 
battery capacity and use a quick-charger to recharge as much as possi-
ble during short stops.
Since 2007 the battery is offered optionally in a textile bag on the rear 
carrier.

The handlebar is loaded with operating devices with the digital voltage indicator in 
the center. · The strong drive comes from a second chain which connects the mo-
tor with the bottom bracket--for this reason the system requires longer installation 
time on other bikes.

1 Anthrotech-E, € 3,735
2 Alleweder-E custom made prices start at € 5,105. 
 NimHd 8-Ah Battery up-grade to Li-ion 11-Ah costs € 180.
3 Power kit: € 1,320

Lohmeyer Leichtfahrzeuge GbR 
Geistinger Str. 31 

53773 Hennef (Germany) 
Tel: 02242 82584

0172 5929456 
d-Lohmeyer@gmx.de · www.leichtfahrzeuge.de

Components/Accessories
Quality bike components: Sram dual drive gear shift, Magura hydraulic brakes 
(disk brake in the front rim brake in rear), no air-pump, no lock, bike light draws 
from battery, separate charger, lithium battery with 6-month warranty, user friend-
ly bike manual, one highly adaptable frame size.

1 2 327 kg

2.8 kg

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Riding Performance

16.7 km

33.5 km/h

14.6 km 3

35

5.9

3

€ 4,495

€ 520

Fahrleistungen

Reichweite·MixedTrack *

∅-km/h mit Motor
MixedTrack

Unterstützungsfaktor
Alltagsstrecke *

Reichweite·Berg *

Unterstützungsfaktor
Bergstrecke *

Fahreigenschaften 
ohneMotor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Range · Mixed Track *

∅ - km/h with motor
Mixed Track

Assistance faktor
Mixed Track *

Range · Mountain *

Assistance faktor
uphill *

Performance 
without motor

Price

Pedelec

Replacement battery

Address

Components/Accessories

Bezugsadresse

Ausstattung/Komponenten

16,7 km

33,5 km/h

14,6 km

27 kg

3

3 5

5,9

3

2,8 kg

4495 €

520 €

27 kg

2.8 kg

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Riding Performance

16.7 km

33.5 km/h

14.6 km 3

35

5.9

3

€ 4,495

€ 520

Fahrleistungen

Reichweite·MixedTrack *

∅-km/h mit Motor
MixedTrack

Unterstützungsfaktor
Alltagsstrecke *

Reichweite·Berg *

Unterstützungsfaktor
Bergstrecke *

Fahreigenschaften 
ohneMotor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Range · Mixed Track *

∅ - km/h with motor
Mixed Track

Assistance faktor
Mixed Track *

Range · Mountain *

Assistance faktor
uphill *

Performance 
without motor

Price

Pedelec

Replacement battery

Address

Components/Accessories

Bezugsadresse

Ausstattung/Komponenten

16,7 km

33,5 km/h

14,6 km

27 kg

3

3 5

5,9

3

2,8 kg

4495 €

520 €

27 kg

2.8 kg

Specifications and Ratings

Total weight

Battery weight

Motor noise

Riding comfort

Riding Performance

16.7 km

33.5 km/h

14.6 km 3

35

5.9

3

€ 4,495

€ 520

Fahrleistungen

Reichweite·MixedTrack *

∅-km/h mit Motor
MixedTrack

Unterstützungsfaktor
Alltagsstrecke *

Reichweite·Berg *

Unterstützungsfaktor
Bergstrecke *

Fahreigenschaften 
ohneMotor

Technik

Gesamtgewicht

Batteriegewicht

Antriebslautstärke

Fahrkomfort

Preis

Komplettfahrzeug

Ersatzbatterie

Range · Mixed Track *

∅ - km/h with motor
Mixed Track

Assistance faktor
Mixed Track *

Range · Mountain *

Assistance faktor
uphill *

Performance 
without motor

Price

Pedelec

Replacement battery

Address

Components/Accessories
Bezugsadresse

Ausstattung/Komponenten

16,7 km

33,5 km/h

14,6 km

27 kg

3

3 5

5,9

3

2,8 kg

4495 €

520 €

Cycling Theory

Unfair ... too many advantages for the recumbent

Touring Bike Pedelec
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Cycling Theory

Touring Bike Pedelec
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Cycling Theory

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

Rider: 175 cm, 72 kg
Bike:    25 kg
Speed:  22 km/h
AF:      1,2
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Cycling Theory

133 Watt 136 Watt

Flat Flat
Required Power:

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

Rider: 175 cm, 72 kg
Bike:    25 kg
Speed:  22 km/h
AF:      1,2

+ 7 kg =

+ 3 W =
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Cycling Theory

Hill (8 %)Hill (8 %)

Rider: 175 cm, 72 kg
Bike:    18 kg
Speed:  12,2 km/h

288 Watt 308 WattRequired Power:

Rider: 175 cm, 72 kg
Bike:    25 kg
Speed:  12,2 km/h
AF:      2,1

+ 7 kg =

+ 20 W =
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Cycling “Worst Case” Theory

288 Watt 308 Watt+ 20 W =

Pedelecs tend to be heavier
... and require up to
   10% more power
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Cycling Theory ... CO2-Emissions

Touring Bike 100% E-Bike
+ 10% =133 Watt 146 Watt

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

“Engine” Efficiency: 25% 70%
Required Energy per km: 24 Wh 9 Wh
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Cycling Theory ... CO2-Emissions
Touring Bike 100% E-Bike

+ 10% =133 Watt 146 Watt

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

Required Energy per km:

“Engine” Efficiency: 25% 70%
24 Wh 9 Wh

GHG-Emissions per km: 36 g CO2 10 g CO2

1500 g CO2/kWh 1100 g CO2/kWh
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Cycling Theory ... CO2-Emissions
Touring Bike 100% E-Bike

+ 10% =133 Watt 146 Watt

1100 g CO2/kWh

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

Required Energy per km:

“Engine” Efficiency: 25% 70%
24 Wh 9 Wh

GHG-Emissions per km:   4 g CO2 10 g CO2

 162 g CO2/kWh

Potatoes



To
m

i E
ng

el
 -

 F
ac

ha
us

sc
hu

ss
 “

So
la

re
 M

ob
ili

tä
t”

Th
e 

Im
pa

ct
 o

f 
Pe

de
le

cs
 o

n 
CO

2-
Em

iss
io

ns

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

+ 10% =133 Watt 146 Watt

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

Required Energy per km:

“Engine” Efficiency: 25% 70%
24 Wh 9 Wh

GHG-Emissions per km:   4 g CO2   6 g CO2

 162 g CO2/kWh

Potatoes

 650 g CO2/kWh

German-El.-Mix
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Cycling Theory ... CO2-Emissions
Touring Bike 100% E-Bike

+ 10% =133 Watt 146 Watt

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

Required Energy per km:

“Engine” Efficiency: 25% 70%
24 Wh 9 Wh

GHG-Emissions per km:   7 g CO2   6 g CO2

 290 g CO2/kWh

Bread

 650 g CO2/kWh

German-El.-Mix
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Cycling Theory ... CO2-Emissions
Touring Bike 100% E-Bike

+ 10% =133 Watt 146 Watt

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

Required Energy per km:

“Engine” Efficiency: 25% 70%
24 Wh 9 Wh

   30 g CO2/kWh

GHG-Emissions per km:   7 g CO2 0,3 g CO2

 290 g CO2/kWh

Bread
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Cycling Theory ... CO2-Emissions

   30 g CO2/kWh

GHG-Emissions per km:   7 g CO2 0,3 g CO2

 290 g CO2/kWh

Bread

This will be  
really hard

This is
our future 

.. no butter, no jam, 
no cheese, no wine ...
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Cycling Theory ... CO2-Emissions
Touring Bike 100% E-Bike

+ 10% =133 Watt 146 Watt

Pedelec (AF1)



To
m

i E
ng

el
 -

 F
ac

ha
us

sc
hu

ss
 “

So
la

re
 M

ob
ili

tä
t”

Th
e 

Im
pa

ct
 o

f 
Pe

de
le

cs
 o

n 
CO

2-
Em

iss
io

ns

 73 Watt

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

+ 10% =133 Watt 146 Watt

Pedelec (AF1)

73 Watt

Higher emissions than E-Bike ... because it always require some “food” 

This means you still can lose weight!
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cycle less?

So ...
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cycle less?

So ...

We say ...
cycle more!

good for your health, good for your community, good for the world ... no question about that!
... but you might try to eat less meat? 
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Does the additional use of
electricity in LEVs increase the
CO2-Emissions of our Country?

Electric vehicles

LEVs reduce CO2-Emissions!
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Pedelecs ... Energy ...

= “real world” electricity
per 33 km trip

250 Wh 10 Liters * 25 Wh
= water consumption

per shower
= energy required to

heat 1 liter from 15 to
 40 degree Celsius

250 Wh=
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Pedelecs ... Electricity ...

= “real world” electricity
per 33 km trip

250 Wh ∗ 150 trips
= 5.000 km per year

(replacing 1/3 of all car trips)

= 37 kWh
= total consumption

per year

≡ 40 Wpeak
= required power of
photovoltaics panel

0,3 m2=
= required 
PV area

Zulässige Betriebsbedingungen

Temperaturbereich: - 40 °C bis + 85 °C
Hagel: bis 28 mm Korndurchmesser und 86 km/h 

Aufschlaggeschw indigkeit
Flächenbelastbarkeit: geprüft bis 240 kg / m2 nach IEC 61215

Mechanische Daten

Leistungszusage

Innerhalb von 10 Jahren beträgt die Modulleistung 90 % und innerhalb von 25 Jahren 80 %
der M indestausgangsleistung bei Auslieferung (gilt ab 01/2003). Unsere Gewährleistung
und Leistungszusage finden Sie im Internet unter www.solon-pv.de/service.

Solarversicherung

W ir bieten Ihnen eine Solarversicherung über einen Zeitraum von 2 Jahren ab Inbetrieb-
nahme der Anlage an, die Sturm-, Diebstahl- und Elektronikschutz gewährleistet. Weitere
Informationen auf Anfrage oder unter www.solon-pv.de/service.

Zertifi zierung

Das Modul ist vom TÜV geprüft, nach IEC 61215 zertifiziert und SKL II zugelassen.

SOLON Photovoltaik GmbH • Ederstrasse 16 • 12059 Berlin • Tel.: 030 / 8 18 79 -100 • Fax: 030 / 8 18 79 -110 
e-mail: solon@solon-pv.com • Internet: www.solon-pv.de

Stand 1/2004. Technische Änderungen vorbehalten. 

Elektrische Daten

Länge: 1.600 mm
Breite: 950 mm
Dicke: 42 mm
Gew icht: 23,2 kg
Anschlussdose: 1 SOLON-Dose mit Bypassdioden
Kabel: Solarkabel 1100 mm Länge,

vorkonfektioniert mit MC-Stecker 
Frontglas: ESG Weißglas 4 mm
Zellen: 60 Stk. polykristallin 6 ˝ (150 x 150 mm)
Zelleinbettung: EVA (Ethylen-Vinyl-Acetat) 
Rückseite: Tedlar-Verbundfolie
Rahmen: stranggepresstes A luminiumprofil

Maße des Laminats ohne Rahmen: 
Länge: 1.593 mm
Breite: 943 mm
Dicke: 5 mm
Gew icht: 20,2 kg

Leistungsklasse: 190 Wp 200 Wp

Nennleistung Pmax(± 3%): 190 Wp 200 Wp

Nennspannung Umpp: 28,4 V 29,0 V
Nennstrom Impp: 6,7 A 6,9 A
Leerlaufspannung Uoc: 36,5 V 36,6 V
Kurzschlußstrom Isc: 7,3 A 7,45 A
Temperaturkoeffizient
der Leerlaufspannung: -0,35 % / K -0,35 % / K
Temperaturkoeffizient
des Stroms: 0,03 % / K 0,03 % / K
Temperaturkoeffizient
der Leistung: -0,43 % / K -0,43 % / K
Max. Systemspannung: 750 V 750 V
Zellw irkungsgrad: 14,1 % 14,8 %
Modulw irkungsgrad: 12,5 % 13,2 % 
Die oben genannten Werte gelten für eine Einstrahlung von 1.000 W / m2, AM 1,5 und
eine Zelltemperatur von 25°C (Standard Testbedingungen).
Auf Anfrage werden die Module mit den dazugehörigen Messprotokollen ausgeliefert.

SOLON P200/6
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'##
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*+%
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± 3% Leistungstoleranz sichert hohe Stromerträge

Mehr Leistung auf gleicher Fläche

Leistungskurven + Meßprotokolle für jedes Modul

Dieses Modul erspart der Umwelt in 20 Jahren 1400 kg CO2

Hergestellt in Deutschland

Ein Produkt der SOLON-Gruppe – der erste Baustein für

Ihr Solarhaus
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are bringing joy
to the cyclists

is not the enemy,
it is our friend

Pedelecs ... Electricity ...

Foto:  Stuttgarter Zeitung



Tomi Engel

www.dgs.de

tomi@objectfarm.org


