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Jo6voO a szélenergia csucstechnologias
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- SzélerOm(i %pacltasck az EU-ban

1||“||'II'-I[2' F':IWEFI II'-IETALLE[I IN EIJFIE'PE
BY END OF 2006 (CUMULATIVE)
EU — 48,027 MW

ACCESSION COUNTRIES - 68 MW
EFTA COUNTRIES - 325.6 MW
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o % Austria
~ Belgium
Fru Hrch -
4 ~ Bulgaria*

Cyprus

~ Czech Republic

Dianmark 3128 115 3136
“ Estonia 32 0 32
~ Finlard a2z 4 26
Frarce 57 810 1,587
Garmany 184148 22331 20,6
Greace 5733 1725 T46
Hungary 176 43.40 81
4055 2408 745

1,718 417 2123
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H2 ELECTROLYSIS

PLANT FLOW DIAGRAM
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Hidrogéﬁ ala‘ptulajdonség:ok =

Gépjarmii hajtéanyagok dsszehasoniitdsa

H, 0, CO, (O] H, 0, GO, (T

1 kg vfzbontésns hidrugén ara Euroban:
HGC =03 *HM ¥ +0 37 * HM® 4522 C,  ahol H=termelési kapacitas (kg/s)
C = T kWWh elektromos energia ara
Altalaban 1000 Ft/kg a hidrogen ara. Helyben termelésnél nehéz arakat édelmezni.
1000 Ft- 1 kg - 140 MJ - 40 kWh - 500 mal- 11 N’ - 14 liter cseppfalyds - 36 lter siritett
1 iter benzin- 3 perc egy toronynak - 15 perc csocslevagas - 10 km egy busznak
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Legegys’zerﬁbb\e‘lem"' molekularis strukturaval,
kotétt allapotban talalhatd, szintelen,
s/agtalan Iegkonnyebb gaz
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zehasonlitdsa

s Ar E nergiat artalom Fajlagos ar Benzin-
Euro f ko Eura £ kwh f ko Euro ki eyensrek
Uzem anyagy Euro #9.5 kvwh

Faldgaz 075 - 1428 00525 0,50

Hidrogén 3,30 - 39,33 00839 0,81

I 055 17 &1 00810 0,78

Benzin - 1,15 12497 01195 1,15

SZuper - 117 13,01 01183 1,14

Die=el - L 12,88 00914 0,55

Il gy ey 2 Benzinegyenertek: 9,60 KWh = egy iter hendn energiatartalm s

250 busz, 18 év alatt szamitoft telies lizemkdlisége

Buszvazarlas kiksdéoe

Millid Kanadai -ban

Diezel 13501
Jzem anyay cellas 250,3
Hikrid 251.,4
Mk odé =i koltadn
1. sZemviz kiatsén
Diezel 2367
Uzem anyagcelas 200,7
Jzemanyagcela + akkuy 1862
2. Uzem anyan kdksén
iD=l 1,05 §1) Diezel 155 5
(Hidrogén 3 47 $ko) U zem anyagcelas QM7
(Hidronén 3 47 ko Uzemaryageels + akku G0 5
Teles katséy
Diesel 5423
Uzem anyagcelas 5427
Jzemanyvagcels + akku 44951

A heti izemanyag-fogyasztas dsszehasonlitasa

Buzz tipuza Hm § hét Felhasznat Ho (k)
Thor lze UTC Fuel Cell 30' Bus 1086 GE 4
Wan Hool [ISE UTC Fuel Cell 40' Bus E40 B1,8

Forras Hydrogen Bus Source, Tech Corner: Battery D ominant Fuel Cell Buses




Szén dioxid kibocsatas
~ (total life cycle of-vehicles)
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Figure 2-4:  Convemtional Drive (CD) Powertrain

Figure 2-6:  Fuel CellFuel Processor Powertrain Figure 2-7: Fuel Cell HEVs
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Energia tarolds elve

Kinetic energy
Energy supply to make is recovered
up for shortage during and stored.

acceleration, etc.
At steady speeds,
surplus energy
is stored.

When the vehicle

is stationary, the

ine t . Engine output energy
P e & with high efficiency.
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nergetico

EI g : lirsna elatirica BT ENEL

Autoproduzione
294 kWh/a . a # « 24,000 kWh/a

Assorbimento
215.000 kWh/a

* 485,900 KWh/a risparmiate
Per recupere energia tarmica
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Range: 160 km (@350 bar) Range: 250 km (@350 bar)
Maximum speed: 140 km/h Maximum speed: 135 km/h
Ballard PEM 72 kW Acceleration: 0-50 km/h within 7 s
Nuvera PEM 70 kW

5 cars, one with 700 bar storage
J cars
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Sziinetmentes alkalmazasok—— —
The Altergy Freedom Power
Total Telecom Backup Power Solution
-

Changing the way your telecom operation
gets its backup power. l
Self-sufficient, the Freedom Power Installati gen
Total Telecom Solution gives you rstaliation (RN ra mr
peace of mmd, knowing the power
you nead will be therse... where you —
need it, when you need it, and for as = =
lorng as you neead It E'E:.,mn:l ¥ - .

M = Reliable, high quality backup power,
on-demand

® Low maintenanca, long Iifa |
® Compact, smallfootpnnt -

i Extended rurtime

= Modular, 2calable platform

L m 1EW to 30kW

® Muix and match
flaxibility

s AC/DC powear
capability

m 197 rack-
mourtable,
ol optional
anclosure
= Remots montonng
and control

= Environmantally

friandly



_Jogszabalyi 6sztonzok
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- Elektrolizissel eloallitott hidrogén _IegyeP: a jogszabalyokban
megkiilénboztetve a mas-modon eldallitott (féldgazbol
gOzreformacioval, vegyi uton) hidrogentol.

3l "*—_.____________ —4

--Az elektrolizissel el6allitott hidrogén ne minosiiljon w0
energiaforrasnak, hanem kéztes energiahordozé Az |
- elektrolizissel elgallitott hidrogénre, mint koztes energiahordozora a

- teljes jovedékiado- men;esseget kaphassunk, mivel a-buszok —

meghaJtasargf villanymotor gondoskodlk Ahidrogen-az aram
tarolasara/szolgal

-

- 0%-o0s Afa kuIcsmggaIIamtasa amennylben a hidrogen 90%-
ban megu1ulo energlaforrasbel lett eloallitva. :

/ﬁ(vnlamosenergla térvényben a megu1ulo energiaforras ﬁyllett
definidlni sziikséges a CO, kibocsatasmentes energiaforrasokat.
is. (szalerdok klvagasa atomenergia I&a;z.nos#easa) Y
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Jogszabalyi 6szténzok

Tobblepcsos tamogatasi rendszert kelliciépite’ni. A megujulo
energiafonrasok kisebb mertekitamogatast kapjanak, mint azok,.

amelyek CO,, kibocsatasmentesek és.meguijulok is egyben.

—_— - e S———

A villamosenergia-torvenyben définialni és szabalyozni kelL_____.\
rendszeriranyito altal vezérelt fogyasztokat s,
_llegyen biztositott*a hidrogénbontassallparitasban Ievé

- szeleromuvekiszamara a mt_'ikéési engedély —_—

e &
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Més megujule energiafierrasokis aIIJanak rendelkezesre
A halozaten |egyen biztositott a',zold aram; %65 az eredetigazolas
rendszere k|d0|gozott~rendszere

A kozlekedési vallalatok az eloregedett leamortizalt buszok herett mar

hldrbgen haJtasu buszokat vasaroljanak 7
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Photo 1 - Time: 0 min, 0 sec - Hydrogen powered vehicle on the
left. Gascline powered vehicle on the right.
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Photo 2 - Time 0 min, 3 seconds - Ignition of both fuels occur.
Hydrogen flow rate 2100 SCFM. Gasoline flow rate 680 cc/min.

Photo 3 - Time: 1 min, 0 sec - Hydrogen flow is subsiding, view
of gasoline vehicle begins to enlarge



Photo 5 - Time: 2 min, 20 sec - Frame prior to interior
deflagration.




Photo 7 - Time: 2 min, 40 sec - Frame prior to driver's side rear
tire rupture.

Photo 8 - Time: 2 min, 40 sec - Driver's side rear tire rupture
sends debris out the passenger side of the vehicle.
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Hldrogen ar elgréjélzés 2010-re.

Table 6-2: Hydrogen cost projection for 2010 for fuel producnon and delivery to the
car (Well-to-Tank) and for km driven (Well-to-Wheel) compared to

conventional liquid and gaseous fuels

Fuel type Fuel Cost Fuel Cost Remark
[€/GJ] [€/km]

CGHg from natural gas

Central 14 -18 007 hydrogen driven in
incl. COz sequestration 16 - 20 0.018 -0.022 FCV (non-hybridized)

Onsite 19-22 0.026

LHz from NG - central 24-26 0.027 - 0.029

CGH, from coal 1921 00210023 hydrogen driven in cc. 200-400

incl. COz2 sequestration 2224 0.025-0.027 FCV (non-hybridized)
CGHz - from wood residue 22-28 0.023-0.035 Hz driven in FCV HU F/ kg
— from poplar plantation 29-37 0.033-0.042
LHz — from wood residue 33-36 0.033-0.042 Hz driven in FCV -
_ from poplar plantation 44— 47 0.048 — 0,053 0’ 8 1’ >
s CGH; from offshore wind 4148 0.048 — 0.055 Hz driven in FCV EUR / kg
LHz from offshore wind 49 - 55 0.053 -0.063 Hz driven in FCV
LH:z from solar thermal power | approx. 66 0074 -0.086 Hz driven in FCV
{North Africa)
Fisher-Tropsch Diesel from .
— wood residue 21-25 0.040 — 0.048 FT-Diesel driven Benzin
= shﬂr_t rntat_ion poplar _ 24 -3 0.054 - 0.082 in Diesel ICE egyenérté kben
Gasoline/ Diesel (crude oil) Otto-cycle ICE re-
— untaxed 7-10 0014 -0.023 spectively
q—taxed 21- 31 0.046 — 0.081 Diesel ICE

FCV —fuel cell vehicle, ICE — internal combustion engine, FAME — fatty acid methyl ester
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