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1G0SNE LINRPRdzl dz2N 2F RSNYt T nNIT Sy NIDNB ¥ BEHANIACGK F% KS i
adzZAN a$8S LINRG2 ylItSIi oz RAS (a] (LI2REAI@r BN RISNB/ 2 IOKNE
GFd2 2G0+tT1F nSOAG TF@BSRSYNY dzZl | @njSyeOK LIt AD2 D

Al 20 RLAdz&eY LRt 261 aSY NRI LI Rdzo
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 vodikova technologicksa Fodpor ch technologi

I3

Vsoul|l asneytlit Dseeyveb?2 pSimbmdk gnddl &edeunv@@hd.g r Mrh u
je zjevn®, ge produkci vod2kuvdowmi n®fje xpu§y
naznaleny vlIihody pougit?2 j adregsnl®e daurj @rcgi et ap

uveden strulnil pSehled mognosraklerisikh.r oby vod?2k
Proces| El ektrochemid Termochemicks§
El ektr Vysokot Parn2 Ter moc he
Charakter. vody el ektr reformingZP gt Dpen?
Pogadov <100, amPp$¢ >500, qmp S >700 >B800 pro Sl a WSP
teplota [OC] >700 p01L3JT-3 alM
Pl innos 85-90 907 95 (T>800°C) >60,vz §vi s >40,vz §vi s |
procesu [%] na teplTCh cyklu
Pl innos ~27 ~30 Nevhodr neproved
sbojenZ neapl i kc
SLWR,
ALWR [%]
Pl innos >40 >45, z8v >0, z8v >0, z8vi
Spoj en? vikonu z teplot cyklu a
SMHR, tepl ot
ALWR,
ATHR, S-AGR
%
+ provlRS + vysok§ +provhRSe + potenci
technologie + mo g n o < technologie Yl i nnosti
sreaktory + redukc + redukce
pracuj ?c?CQ CO,
st Sedn?2 mi
teplotami
+ redukce
CGo,

WS -n2zk8 Yl -vygaduj e -emise CQ -agresivns:
vnej blig odolnTch -z8visloschemi k&I i
| asov ®m HTSE jednotek cenhD ZP -pogadavel
horizontu vysokotep

reaktor T
-vivoj vel
virobn2ch

tab.4Yy +8 06Nl yS Y20y2aiAiA QGeNRoé& @2RNldz LRBY2ON w9 | 2S2AaA0K OKI N
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vch technologii v ¢

vodikova technologicka

Orirna

6.2 3EI AAT OUT p A AEOOOEAOAA O1T ApEO

t NB LI2OK2LISYN &LISOATA \nouZjghb chieraickdF g N A PR RN NGE P65 AB
dz&SRSyl (Gl odzf | 238 BYNDRASPNOPNY B2 BPYzONDl yeYA F2aAf
Vi hsen Hustot_a N8sobek
Energie
vztage
MJ/kg MJ/litr benz2n
Vod2 k 1 20 | 0,084 11939 8354,7 119 001 |  0,0003
Vod2z k 2512000 17 | 588 41,15 119 2,024 0,065
Vod2z k 3512000 222 | 452 31,6 119 2,64 0,085
Vod2k 70(2000 39 | 259 18,14 119 4,6 0,15
VodR &pal r-2530 71,08 | 14,1 9,85 119 8,46 0,27
Propan k. 2000/ 498 2 1,4 46,3 23,08 0,74
Benz2n k2000 700 | 143 1 445 31,15 1

tab.5+ @ 0 NI yS RIVAA Oty N LENBYSGNE @ARPY Hzy N &S aidt g 2NONYA LI f

Zil odzZ 1@ 2S5 T nS2yss OS @2RN]l Yt yS20SGiON YSNy2dz
FLIX ALl ON 28 @O0F1 Yy2KSY RAt SOAGS20ONY LI NIXYSGNBY
Yyl Rlyée 202W§ LIWNXDI gYSNYyt+t @éekKnSoyz2aidr | Kdz&ad2 i
RSaSiAy202dz YSNY2dz Kdzai2(Gdz I LInjAoft AOYyS 60G§ONIAY 2
dzgl 0dz2SYS 2 LR dzOAGN @2RN1dz LINE Y20Af §#ONIGLI BIF 4208

a0t 6Syée @2RN]1 © taRRIEES aLI2SdzORG0E9K RdnjAdGh KAt Tz No 8 LJ2 Lnj @
Kdzaid2dGl SySNHAS R212y0S ROLyt OGAyt&a20yS d6opn o6l D
ho i NOY S d&7 dzd IRYVYSY NR 228 8 dzD R 0 LI\ odx2tBNN QIK & LI A 1 | ONOK «

¢ SOKy2f23AS8 &1t R2Ot YN @G2RN1dz YAOSYS NRBIT RSt AG LE
621 +1 1 OAT é1Tp UDPIjOI AU OEI AAT OUT p

aST A 12y0Sys6yN (SOKyz2f23AS LitfdnNe 0% 10K R2RAR BN OKE
1FLI f YySKENB2ERBYZNOK Yyt R20t OK®

622 301 A¢AT L O1 ApE

{eadsSye LINR dzal1flRYSYN @2RNl1dz 9SS @geaz212ifl 1eé&0K
LINE @21 dz 203SnjSy2dz (§SOKy2f 23ANS LIA6SYO SEAaGdzS
0STYyBHIYN yWSHEIRARSARY NS njl RS SEA&Gdz2S tS3arAatl GADy
ZiSOK( 2 R&ESABE 33RAGA 2 yS2LR2 dzONGI vy S2 ®e LINIIASY ND Kdz
LINE A G njfSRONOK @

623 +APAITL O ApE

t NB dza1fF RYSYyN &$ RRIBEBS A 2RN2 oONBOYSAO NBTGRASE &)Y NV ¥ N D |
LInjSGt+1SY p oFNA® ¢e&i2 ytR20é& VYdzaSaN oeéeid @eol
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Ceskd wodikova techmologicks Podpora vodikowych technologii v CR

, platforma
H.

NEIAdzZ 2@ty YIFEAYHEYN LInfNLdza Gy é LinjSiéf | dobsah2 06 SOy ¢
Yyl RSy ® ReGAY N ||DNERMNEISHYROK yi R20t OK R2OX} 20NN Of A
kL32 &G dzLly SYdz 2RLI nj2 @t yN | GSRe 1 @& ORGBtayiWUz tOA] dgt =
YdzaN o0éd LinSoedSdéye Gt NBEIdZA 2 gt vy (2 RLI22dzOdzySAINIYS |
G2RN1 eNYty | adGtré20ty R2 LInNRI @yéeoOK Gfl 120eé0K

(Gt 620t yN | 18eysSyl 11FLItz281yN @2RN1dz 25 Sy

T1FLIfySYN R2&lI Kdz2S LinjAoft AOYS nn 3 | [1 £+ @2RN
eneASGAO1EéY YINRBLAY yI alyvyz2dyeée LINROSA ITLPHAL H INBQHNE
1RS LROIFIRFE@S| ©Geaz21S KdadGz2ide SySNHAS LinjSgl OdzS
¢k 120eY LINNTftFRSY YAO0S o6ed N2 YERIZEENAL KelyONO Ga& @
teplotapalivalOKt T Sy N &l Y23y SK2 NI1S0208SK2 Y22 Nz

Ve2AyeOK |LJX ALFONOK 2F12 28 yFLNnN{fFER R2LIN} Gl O
R2at Ky2dzi YSYONOK OSt {1 20e0K yt1fIR& 2LINRBGA 2AyeéY

6.2.4 AtAOT AGEOT p UDPIijOT AU OEI AAT OUT p
aST A FTAOGSNYIFGAGYN YSG2Re altlrR2@t yN LI GnN yI LINjNY
T {eaidsye yI o0+t1TA Ke@RNARA
0 Metalhydridy
o Y2YLX SEYN K&RNARE
Altlrytae
A Borohydridy

+2RN] FTRaz2Nb2@glyé ylI yIy2aidNdz §ddz2Nd OK

=
+

T +2RN] OKSYAOle otilye @S at2dz6SyAiyt OK

1 +2RN1 @S & INRYyd&E yre6Q K OKA
{eadsye a1t REBNYRSOR RBiAxzOT | £t 208y e yI LINAYOA Lz
otT A 1204d WSRyt a8 2 SE2G0SNXYYyN NBI 1 GdeSorpdel y @ Lnj?
GdSRe dz@ 2 f zRIB0 WA HXRR NRBZAF IOB02 R2REYNY GSLX o {f
G§SOK(i2 aeaitSYa 2&a2dz LINSRRBANRWLIDAV BEGAMMY diddpr K| V2SN
1F LI OAGE 0&2NDt 2NHz 60LINNLI Ry S yB®Ii23K 25 RY §a (ng YRd30
at 20 Aligaded 52 &
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vodikova technologicls odpora vodikowych technologii v ¢

Orirna

bt 4t SRdZ2NON Gl odA 1+ dzft RN yS26taisSer aidR20yS a

Parametr N2 zkotepl ot n?2 Vysokotepl ot

Teplota desorpce 1,1 -3 7 15 21 267 296
0l NJ wd/ 6
Teplota desorpce 10 34 52 53 73 350 362

bar uc
Hmotnost Hydridu 87 75 73 90 38 20

pro absorbcilkg H2

kg

Teoretick: - 2.2 - 2 - 7.5
kapacita [% hm.]

Teoreti ck: 1,13 1,3 1.37 1.1 2.63 5
h m. pod? |

Obj e mo vofa - 115 - 117 100 110

gH2/|

Dopl Rov §n F S - - obt 2 - obt2gn
Bezpel nos oyl s - - bezpel hoSl av
tab. 6 Metalhydridy

+30NIYyS Ftlytde | OFNEKBRMWERONCEPR dzdtizDBERE&Pe U

¢ S2NBGAOY Ded 2 N1J{ Hmotnost MH hoaSyz
Ky2tdyzadyN 1 GSLX 24 [kgMH/kgH)] | hustota [gH/]

NEYE
Li(AIH)
Zr(AIH),

Mg(AlH,),
tab.7! £ Iyt (@

Borohydridy | 27z 5 (] %KY ® 6 R2al Hustota [g/lcnT]

NaBH 10.9 10.6 1.07
LiBH 18.2 13.8 0.66
tab. 8 Borohydridy

aSi A dzKkt N1 F 4GS yF y2aildNHz G dzNE e2s njtk 1Sy @geazq?2
VL2 atft SRYN R206S aS L1 2Ny 2 albic seSREaREOK ydz HSIyReAds
RAALRYdz2N @Sftl1éey LRGISYOALtSY LINR aiftlR23tyN @2R
GéevYad LR O0StsSY agSiSo | 2Ry2(& KY yy2aliyNtz)] 1i-deNd GAK &
a8 Rt S 2SRy2i(f aNmIOKSIaotrRAN L2 K& 0 dz2 N
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Ceskd wodikova techmologicks Podpora vodikowych technologii v CR

platforma
H.

{1tSYySYS YA NR2dftA266] @Dt 1aDha da A ONER & LIK hPNEEYaA 0l S&22 dr | R
adl ft{A alflz LRfelYARdzZ I &R n ¢ &FLALONAS (NRA dvSONC
05¢HAN >Y® az2Kz2dz oéd L ySyeSislelyddeMn g2R&NL &Y t f PS
YSOKIyAaYSY RATATS Y2tS1dAf G2RN1dz a1{NI S &iSydz |
L g2t z20t yN @2RN(1dz 25 R2al OSy2 21Si20yeéey 1 geOSyN

Mp 22 KY® LINfA Tnn GaldNBGKEI 02§33 $B8y Sl S WRIR QR | dzf A 61 @
Y20yS 6SNLI G R2 yitRNODS LRR20yS 2F12 (S71dziAydzo
2RE6SNLY ye | 1 y2@dz LXIyDSyae d@ §{ (4SS Ridt R/ANIA 2zsed! N| fody2dd A

YSYN T WHYH 20MSRIBYN NBIF AT OSo

+2RN] YAOSYS &1tlR20F0G | LINSLINI @2 @I ljedipm ity @S T2
Pg2Re& 2SS LI NIR2EyYyS @8@F2N(2 X4 NB2 RNLHzt ySQ2 302 RN d
02Kl G2dz yI @2RN] 2428z @Kt RBRIAN 26Kt eyt RZoNVORY L
GSLX 20F OKE WSY aidl @dz 2F12 yIFLNN]{fIFIR LINRBLIYXZ odzil
LINNTf IR aYS&aA @& OONOK diKkH LBIZ2yRNY] AZ (0 YA SSN vaZ £ 1 IR 2
GSLX 20& @ ¢ (i2a 20z 200BYAfyS OKt LI ye 2112 LINARYL NYN

16SNBE @eOF Rd2N LINE &@22N 6Ayyz2ald 6radte @2RN]Z

reformer paliva.

625 #pl 1T O0i DPAOAI AOOU

168 0K2Y Y2KEA LR&2dzZRA G yNS BRRINMES 1 ¥ 2vYGyhpNayiSA  adza (il |
LI N» YS G NA o

t NBYNY LI NKYSlhWBxiyS (& ENIOABSE RSFAYy20t Yyl 2112 L
vzhledem KK Y2 Gy 2aiA OStSK2 ailfl R2 gl OooYedreckh Bodhing Ydzz 20 O
Fy3ft AOuzSt 26 SRI fgradimedit dehsity®3 (2 4480 d { LISOAt T YyS dz a
Yyl o0tTA Ke@RNARA o0eéegt (G(Syid2 LRYSN dt RSy LkRdd S 2@
KY2dyz2adAr ylaeOSySK2 | 042NDbSNHzZ § SRproabdipcid? (njSo
RS&2NLIOA @2RNT dzo

51 f ONY LJ NIoYeSIiYNeRM TR Bl @5FRy 23t vy 2112 LRYSN KY?2
d2a0SYdzz 2SAVRIGNRE B 11313t A 01 S f A vokbiNdriddeng®y 2SS 21
OV tNR 6Aal@t OPRN| ORnfidtoma RERYL 2

wal yt LI EtAGE YFE2N NRBITRNfYyS K2Ryz2idé MEBRIKAHSYN 2 IR X
28 OK2RyS2ON YNail2z2 202Seswigentryidl OSRE2 4] Sk26 31 I

kJ/.
hoSOyS dd vyt @& é&YLIONKE $SiNE aeaiSY4A gektt OSyedkK |
''d{ 5h9 O6!'yAGSR {GFIGiSa 5SLI NYYEY SRR NDNS NE & adE OB
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vodikova technologicls odpora vodikowych technologii v ¢

Orirna

WENNEET A 20kWhkg 3,0 kWhikg

6 % hm. 9 % hm.
| Y24y 240 99,6 kg 66,72 kg
hoaSyYyz2 gt 45 gH/l 81 gH/l

0 i 133,21 74,6 |
I SY I dzal t PRETAL 2$/kWh
| Syl &aeaids 800 $ 400 $
t £ YNON 6 | MGl 2 kgH/min
| St120é 61 4 min 2,5 min

8
o
©
-
z
—n
w

5h9

Y% IlgRE LINSROK2T N (FLAG2te 28 1T nSayss OS aidt gl aNc
LR RYN KNI}IYyAOA ONtA&A &aidly20SyelOK ! ®o{ 5h9e { N2 QY
daKNYydz2eS yt at SRdz2NON 26N3I 1T S1 o

120 5 kg/l 2 kg/l
2005 2015
i I i
100 - | | I
LaNigH i i '
u s i : 1 kgl :
| MgH; : :
80 1 i : Lo_._. ]
. [ | FeTi-HZ M | 0'7 kg/l
£ AL |
Y] T e .
T 60 L S !
2 NaAlH , | |
Z ! L
|
40 - |
CGH
A
20 4 NaBH, CGH - stlalenl vo
k o mp
LH - kapalnl vod:2
ng§doba
O'i T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10

rm[%hm. (kgH »/kg %) ]

GrafmY { NR Gyt yN alfl R20F ONOK &eaiGSYA4
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Ceskd wodikova techmologicks Podpora vodikowych technologii v CR

platforma
H.

hoa2aSy2@gt (1 FLIOAGE ae&&aidsSYydz 28 dz 12y@Sys6yNOK 1 LJA
Kdzad202dz {11 LI fyYySK2 LINLIRYS aidflIé6SySK2 @2RN] dz=
KyY2liyz2aidgyN a1fl R20LIODNDEKE yaREPR2IRYMSHYRNT dz 242 dz
20SnSyS aeaitsyesr 2S2A0K (SOKy2ft23A01é& LRGSYOAt f

LEGSNYFGAGYN T LAaz2o0e altlR20tyN @G2RN1 A& yI 2L
LIN} SRSLIZ R20yY S NI 105 adER2@20d72 R@ N Al yiYyN Y20 At/ NOWKSF
I LX A1 ONOK®

t N2 dzOK2 @t @t yN @2RNldz LINP Y20AfyN |LXA]TIFIOS &as
@deaz21SYdz 204l Kdz 92 RNl dz KERNARe yI o6t1T A K2nd6Nj] dzod
GOPN @eé dzOA (.NiHIK & RNA IRddzad8 aS> OS LINREF@G1SY (1Fdaltel
Gsidz2z F+1S LinjA ae0SyN A dw2ftz2@t yN @2RN] dzo

t SNERLIS]TOABYNYA (SOKy2f23ASYA @GéNroe | 1 LINI O2a3t
milling) nebo metody rydh S K2 G dzKy dzi N® %@ttt OGS NBOKES dzKydzi N
K2n6N{dz GeNROSYyeOK LRNYSRdzLIBDKE&AE ¥t y Ry 2 RN dz Lnj\
geat SR1 & @011 dzZl T dz2N &f A6y S hleiska beZpRo]ye2 aRinjd 2 Rl dzO A (
YAOON yINBSEY2&8GA Yyl 12y&aiNHz7 OA T FnNTSyN 28 LINB |
a2 0OP2NRyile OK NRT G214

6.3 0AT EOI Oi é1 U1 EU
tlrftAQg20e 6ftyS1T 2SS StS]TUNRBOKSYAOIS 1T FnNISYyNT {1
v energii elektrickou.

tHfAQ20S 6ftyle GSReé LRR2o0yS 212 olFliGSNARS geiot
2k12 &Ll t208FO0ON Y20i2NE az2dz@ratsS 1T LINI O20t @F2N Lnj/
LIt A@20S 6ftyleée ykaR (eGRRPW IRIOINFFRAGNNI © LI21] dzR
LIt A@2 GF1 @GeddtnN LkRddS StSlilnAydz I @2Rdzd t | A
St YA RAt SOAGeY NRIRNESY G232 OS ¢g6Ayy2a8i0 LIt AD2C
28 (2Ydz dz aLJ t 20 ONOK Y2(i2NA T f20S8SyedK ylI GSLISt

t NDYNK2 LINI 1 GAO1 SK2 gé dzOArieN G3ON O tRR2@ 2 @IzPN i 1S188Y |
jako zdroje proudu a vody MNP AN} YSOK ' LRtft2 | DSYAYyAd w2l @:
vi2 8t SRYNOK f SGSOK NRT ONnAft Y2O0y2aidir LBR2dzZOAGN LI f
1S2Ywlt AGESOK R2LINI gés aGh SnRyt NYyROK2 d RNERBAK St IS
V2ot a0A R2LINI g& 2425 adtt ModIeSONAR vy téa (RdsRyEdya LD ¢
L2 RaGIGyS ayNOAG T LX 2RAYye DSR2BIRKOY¥Sayi®o2 2S5 8§
tftADG20S 6ftnfllRdz 23 (PASAR RGP a3/8C2 R206S LR dzONGt ye 2
aedaisye 602Y0AYSR KSI LINRWRRZ 102 ¢ SNI2 R INBAG sad ke dRSNED N
ySo02 @S @GSGEONOK o0dzR2@t OKZ yI Lhhjo @GeNRPoyNOK 11 @2
K235t SOKZntrBch.ii 2 56 OK OS
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9EA&Gdz2S yS12tA] GeLA LI tAQG20e0OK 6ftyl4as G odxd
GSLIX 2G2dzz | GF1S TLA&E208 @PedzOAGNOD

50tHnn c/ +SAaYNNYS 0-SAp#ly,

!t1|-f)\0°[ Shuttle

PEMFC 30tman ¢/ 52LINIT @y N LINE & &
t 2f @ YSNYN I LJX A1FOSY YIS
DMFC 20t pn c/ tnSyz2ayt StS{TGN
aSilily2ft2g0e

PAFC HHAN c/ /1t asadtsye 2 |
vyeaStAayl kW

MCFC : cpn cl/ Velk /1t TIFnNISy
¢ @SyS dKf 1 MW

SOFC i 500cmnnn c+xK2RYS LINE @0OS(
YSNI YAO1 S aealisSyé

tab.10¢ & L8 LI f A g20e OK 6ft yl A4

631 |1 U1 BUI Oi AT p A1l AEOOI 1 UGEAET O 1 Al AOUT T O

¢Syid2 GeL) LIt A Q2 B2AN GLINRY 1L82 daB (yNS 2 KNRAINE BB 2 | LI
technologie je M2 dz6 &4y S R20S R2aidl{iS6yS LR{INBG6ATL yI i
£ Y NYA LISt Ol YAYIQS RYIEIYAOSYY i Sanezesdyt 25581 Syt
LINE 0 68FR2 a1t R2%t yNYD t NAYOAL) LI f AG20SK2 6t y1 d;

Elektricky obvod

Privod o Privod

vodiku kysliku
9 Odvod tepla
Recirkulace
paliva s =P Vodni para
Privodni deska T Privodni deska
Anoda Katoda
Katalyzator Katalyzator

Polymerni elektrolytickd membrana

Obr. 10Y {OKSYl LI tAQP20SK2 6ttt yqdz
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ALTOrITIA

Y%t 1ftFRSY LIfAP20SK2 6ftyldz 28 A2y G202RAGF LRt &Yy
t9al0 Gt 208yIStBFUNRPREDP w21 KNI yN YSI A StS]TGUNRBR2Az
1TFaGFE&THG2NHzE 1 GSNE dzNBEOKf dz2eS LINAGSK OKSYAO1eo
St STUNRPR o0éegt 6Fat2 @éeNRoOA R2Rt@tyl 2112 2SRS
elect2 RS 1 44SYoftevd a9! YASNDI2OEY R eYSFA2BRSARSt 8 L
10SRBSTONRRY LINjA@t RS2N LXeyysS LIftA@2 2R 1Fd2F
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SEGSNYNY 21 NHZKSY | Y2K2dz (6SReé 12yl G dzOAGS6Yy2dz
YIoAGeOK @O2RN]120e60KSHAaNBHA OLINR {i2yédld 5] eRONGzdzS B1 v
LINE @21 yN GSLIX 23S LIt AQD20SK2 6ttt yldz 20081tS @ LRF
ySo2 6laidiSar 1eatN] 2112 &az2dzt aid 91 RdzOK dzo

v A

6.3.2 WEOT O1 1 60 A OPI 1 AEI EOI 6O O1 66 UOOp PAI EOT Of ET
%i N 0SS Lhat QB LIVISINERARS YD Sty Vi BR B2 8z0R XN @f Fady24ai
a2dz6t ai Na260z6t lyAyd3P R206S aS LINRPG2 LINRPGH RN NRBIT at Kf é
YSYONIysS (lFaGrteTta2NAT St S{TONRRD2AzNNBINY S SOK i & NIL.
2S2A0K GXBiiW2DODKSWAOLE | ANBAAGYNOK LERRYNY(tOK L
FftGSNYFGAGYN YIGSNRAtL ter KOSRBaAj)E aRRPEYFJHARYFSOR
2SRyt 2Y

 {GFNYydziN YSYONY ye
 Degrada6 1 F Gl f&fl+t (2 Nyz

f Y2NRIT S dzKf N1 dz

SEI 10.0kV X80 100m WD 5.2mm

Obr.1L: ¢t 207121 SYyN YSYoN} ye | StRRAlAT NEERR drIGISAB 2AS K2 RS fotz
YSYO NIWH@E dz2 NONYA 1 FGFEte@GAOleYA | RAFTGI yRWH @EN& (3
2RRSt Syl 2R 1lFidlrtedirndledK ONRISOD
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Orira

H.
633 - T LT T OOE UOUHIT OUTp LEOT OTT OOE
cA@2Gy24a0 1FalFtfelt G2NHz yvI SAtS1aiiNR2RS GOKA LTI 2t RAD 2L 3PSHKG
1HadlrteTti2NEE y2ayeOK YI G§SNRAtemAVvaRidB | GNBR RI2 0BS5S 2N
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Obr.19: Mercedes FCell
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