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ADREA-HFE > UVOTTTIKO!

® X TOYOI

= EKTiunon cuvetreiwy ammo avetTiBUPNTES ATHOCQAIPIKEG
EKAUGEIG O€ TOTTIKI KAIJOKO KATW aATTO0 PEAAIOTIKEGC GUVBNKEG
VEWETPIOG, EKAUGNG KOI UETEWPOAOYIOG

= AlEpEUVNON POIVOMEVWY PONG KOl OI0CTIOPAG

e MEB0OOG
= KwoIkag utroAoyIoTikNG peucTopnyavikng ADREA-HF yia

TTPOPBAEWN TNG XWPIKNAG KAl XPOVIKAG KOTAVOUNG TNG PONG Kal
TOU OXNUOTICOPEVOU WETA aTTO EKAUCH VEQOUG (HiypoToS aEpa

Kol avemBuunTwy OUGIWY)
= Avamtuén/xpnon eviog kai ektog tou EMEP (1990->aonuepa)
= AloBéoipog oe Windows kai Linux

* Egappoyeg
ExTipnon Biounxavikng ac@aAEIog
ExTiunon moioTnTag acpa
EKTiunon ac@aAgiag T1eXvVoAoyiwy udPoyovou
YTTOOTNPICN KAVOVIOUWY, odNYIWV Kal TTPOTUTTWV
2UOTAPOTA UTTOOTNPIENG ANWNG aTTOPACEWYV
MEAETEG EKTINNONG PIOKOU




ADREA-HF Duoikn

e PeuoTo
= [loAu-cuoTaTtikda, dIpAoIKA PiyMaTO OUCIWY UE aEPa
= OgpPOOUVAUIKH) ICOPPOTTION JETACU PACEWY.
= [lpaypaTikEG QUOIKEG IOIOTNTEG
Méeon pon
= Emiluon Twv 3d, Xpovo-e5opTNUEVWY, TTANPWGS CUNTTIECTWV ECIOWOEWY

QlaTAPNONG pa(ag, OPMNG KOI EVEPYEIAG TOU HiyMOTOG
s EmiAuon Twv e€IcWoewyV PACOG TwWV CUCTATIKWY TOU

= EkTipnon uypng @dong pe Bdon tov vopo Tou Raoult.
= AuvoTotnTa pn udPOOUVOUIKAG IcoppoTTiac (dlagopikr) TaxutnTa PETaEU
UYPNS Kol agpiag gaong)
TUppn
= 2&Ipd a1o dlabéoiya yovréAa TutTou RANS
= MovTéAa DIOKUPAVOEWY OUYKEVTPWONG
AANNAeTTIOpOON PE TOIXWPATO
m O¢epuikn: emAUovTag TNV 1d e€iowan evépyelag eviOg TOU TOIXWUATOS
= YOPOOUVOUIKA: OEIpA atto JIaBECINEC CUVAPTAOEIC TOIXOU
rnyeg
= EKAUOCEIC Bapéwy, TTAONTIKWY KAl AVWOTIKWY PUTTWV
= EkAUcCEIC akapiaieg kal guvexeic (TTIOAKeS UTTONXNTIKOI KAl NXNTIKOI)




ADREA-HF Y TTOAOYIOTIKO

o AIOKPITOTTOINGN
= Oykol avagopag
= [lepiypa@r TTOAUTTAOKNG YEWUETPIAGC OE KOPTECIAVA TTAEYHOTO
ME TNV EBODOO TOU TTOPWOOUG

AKpiBela
= XWPIKN €WG 3NG TAENG
= XPOVIKH €wWG 2nG TAENG

EAUTEC

= 2EIPA aTTo OIABECIPIOUG ETTIAUTEG UE TTIO OTTOTEAEGUATIKO TOV
Bi-CGStab pe did@opoug TTpo-oTabepotroinTéS (Xpovol
uttoAoyiopou oxedov O(N))
[MapaAANAN eTTECEPYOATIO
= [apdAAnAog kwdikag pe OpenMP yia apxITEKTOVIKEG KOIVIG
MVAUNG
= Gauss-Seidel mapdAAnAol €TIAUTEC TUTTOU OKOKIEPOG
2. UYKAION

= AuTOpaTeG OIOOIKOTIEC TTEPIOPICHOU TOU XPOVIKOU BriMaTog
OAOKANPWONG




ADREA-HF [epIBAAAOY

o [[pa@IkO TTEPIBAGAANOV emmikoVwyiag (GUI)
= Windows (VC++, F90)

s [ewpeTpIkeS/T pagikes BiIBAIcBRKkec OpenCascade Kai
DELTA_B

= [lpo-emrecepyaaia

o EUKOAOG opIopOG YewpeTpiac (primitive shapes,
complex shapes, boolean operations between

solids)

e Eicaywyn Non uttdpyxouoac yewuerpiog amo IGES,
STEP, BREP, CSFDB

e Ecaywyn yewpetpiac oe IGES, BREP, STL, VRML,
TECPLOT

= Meta-emmecepyaoia
o |co-empAvEIEG
e E¢aywyn oto TECPLOT




ADREA-HF AEI0AGYNON

Bapeic putrol
e Fr/N2 mixture instantaneous releases without and with circular
fence (Thorney island 8 and 21)

o Cl continuous release in a chemical plant (EMU-C1)
[TaBnTikoi puTTO!
o Passive continuous release from the door of L-shape building
(EMU-A1)
AVWOTIKOI pUTTOI

H2 jet in 20m3 hermetically sealed cylinder (Russian-2)
H2 jet in 78m3 garage like gallery (INERIS-6C)

He jet in 67m?3 private parking with vehicle (Swain garage)
H2 jet in 0.2m3 compartmented enclosure (GEXCON-D27)
H2 free jets at 100 and 160bar (FZK tests)

H2 free jet at 100bar parallel to ground (HSL-7)

H2 jets at 400bar in the storage room of the Osaka H2 refuelling
station

AIQPAOCIKEC EKAUOEIG
C3HS8 release on flat ground with and without fence (EEC-55)
LNG release on water (Burro 9)
NH3 release on flat ground (Desert Tortoise 1)
LH2 release within buildings (BAM-5)
LH2 release on flat ground with circular fence (NASA-6)




ADREA-HF Epya

EIHP project (FPS)
= H2 releases from private cars in tunnel
EIHP2 project (FP5)

= H2 releases from H2 bus in city and tunnel
environments. Comparison to NG releases from NG bus

Hong Kong project (Private Contract)

= H2 releases from H2 bus in Hong Kong
HYSAFE project (FP6, NoE)

s H2 releases validation

HYAPPROVAL project (FP6, STREP)
= H2 releases from hydrogen refuelling stations

HYPER project (FP6, STREP)
= H2 releases from fuel cells in confined ventilated spaces




ADREA-HF E@appuoyéc

EIHP2 project: CGH2 bus In a cit

Release of 40 kg H2 (168 kg CH4) through 4 Predicted max LFL clouds
outlet vents at the top of the bus (Stockholm

accident site)

FROM
REFUELLING FOINT

s~ AU TOMATIC
i’ VALVE

CH4, 20MPa, 7.9s H2, 20MPa, 10.9s, 12.1

WERTICAL O
OVER TP OF THE BUE

VR Urban site
(Stockholm)
showing assumed
bus location

H2, 35MPa, 7.7s, 14.7 kgl H2, 70MPa, 5.2s, 18.5 k

Bus storage system Fuel- Overpressure
Pressure Distance to 2kPa Distance to 21kPa Distance to 35kPa

REACELOW code for (MPa) overpressure (m) overpressure (m) overpressure (m)
H2-20 75

combustion H2-35 91
H2-70 100
CH4-20 65 L L
Taken from Venetsanos et al., J. Loss Prevention in the Process Industry, 21, (2007)




ADREA-HF Eg@appoyeg

EIHP2 project: CGH2 bus in tunnel

Predicted max LFL clouds
Release of 40 kg H2 (168 kg CH4) through 4

outlet vents at the top of the bus

REACFLOW code for

CH4, 20MPa, 40s, 1756m3, 110kg combustion
CASE 3 - 35 MPa

100

H2, 20MPa, 40s, 2358m3, 32.4kg
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H2, 35MPa, 30s, 2180m3, 32.5kg 04
TIME (s)
FUEL PRESSURE OVERPRESSURE
(MPa) Peak Overpressure (kPa)
20 42.5
mla 35 150
\[€ 20 45

Taken from Venetsanos et al., J. Loss Prevention in the Process Industry, (2007)




ADREA-HF Eg@appoyeg

HyApproval: Examined scenarios

Dispenser: rupture of dispensin
line (CGH2 35 and 70 MPa, LH2

Trailer: Hose disconnection during
discharge (CGH2 20 MPa, LH2)

—

site (2006)
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WaSh{I ngton DC, LH2-sitemiis

Taken from HyApproval Deliverable 4.6, 2007
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ADREA-HF Eg@apuoyé
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Scenario: Constant 1.2 Kg/s H2

release (450 bar) for 5s (ESD
activation) dropping to zero in 20 s

HySafe




ADREA-HF  TpoomTikéc (1/2)

Eupabuvon oe paivopeva d1aoTiopas UOPOYOVOU
= Agplou udpoyovou o€ kAeioToUc xwpous (E. lNatmavikoAdou)
= AIpacikoU UdPOYOVOU GE OXETIKA aVOIKTOUG Ywpous (2. Mavvion)
MovTeAoTmoinan @aivoueEVwY
= TUpPn (LES)
= Xnueia (kavon udpoydvou, Xnueia atpéoPaIpag)
= AkTIVOBOAia (QwTIEG)
BEATIOTOTTOINON UTTOAOYIGTIKWY OAYOPIBUWY
= [lapdAAnAn emecepyaoia (H. ToAiag)
o [lapdaAAnAol eTTIAOTEG
e APXITEKTOVIKEG KATAVEUNMEVNG PVUNG
= 2¥XAHOTa OIAKPITOTTIOINONG AUENMEVNG OKPIBEIOG
BeATioTotroinon “interface”
= GUI, manuals, website
= Alaouvoeon pe aAAa uttoAoyioTika epyaAeia Tou ENEP




ADREA-HF  TpoomTikéc (2/2)

® ) UVEPYOOIEG ECLTEPIKOU
= JRC-Petten, Institute for Energy, Clean Energies Unit
= Forschungszentrum Karlsruhe (FZK), IKET

= CEA-Saclay, Heat Transfer and Fluid Mechanics
Laboratory

= University of PISA, Nuclear Department
® > UVEPYOOIEC ECWTEPIKOU

= [lavemotipio Autikng Makedoviag, TuRpa MnxavoAoywy
MNXOVIKWV
= EMI, Tpnpa Xnuikwyv Mnxavikwy
= EKEDE Anuokpitog
e JUVEPYOOia PE AANO EpyacTrpia eVTOG Kal eKTOC IMTA

= Kolva mrpoypdaupara ...
= Xprjon ADREA-HF ...




