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THermochemical storage Utilization eNabling Data centre
seasonal Energy Recovery

banaHcupaHo ¥YnpasneHue Ha Pecypcume u U3nuwHama
TonnuHHa EHepeus /BYPUTE /

UIn

CnacsaBaHe Ha u3rybeHaTa TonauHa
B e
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Vv

OT MHOIO roAAHU, MHOKECTBO CbPBbPU MO LENA CBAT reHepMpaT OrpoOMHU KONMYEeCTBa
TONAIMHA U A N3XBBPAAT B aTMmocdepaTta. AKO He ro NpaBAT, ToBa bu aoseno Ao
aBTOMAaTU4YHO CNMpPaHe Ha paboTaTa UM UM AOPU A0 TAXHOTO YHULLIOXKEHME.
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«

Boaelm nponssogmTenIn MHBECTMPAT B AeiTa ueHTpose B CeBepHUA N1eJ0BUT OKeaH, 3a
/13 OXN1aXKAaT CbPBbPUTE Ype3 OKO/IHATa ieJeHa TemnepaTypa.

DATA IN COOL LOCATIONS
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Mine full of servers  The church that A literal data bunker Data almost frozen = Underwater

The Lefdal Mine Data- houses data A cool  In 2008, the data Cooling solutionby ~ Microsoft is develo-
centerin Norwayisa WW Il air raid shelter center “Bahnhof Facebook: A data ping a pilot for an un-
reconverted mine—  below the Uspenski  Pionen” was opened centerclosetothe  derwater data center
120,000 m’ cooled by Orthodox Cathedral in in a former nuclear  Arctic Circle in the off the Scottish coast
water from Norwegi- Helsinki now contains underground bunker Swedish city of Lulea. - prefabricated for
an fjords. a data center. in Stockholm. easy installation.
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[MloBeyeTo AOMOBE M3M0/13BAT U3TOYHUK Ha TONAMHA Npe3 3umata. CuctemuTe 33
TonnoduKauma ca eanH oT Han-malabHUTe noTpebuTenm Ha NPUPOAHN CYPOBUHMN.

=

o . SR

B

. et
4




[lokaTo genTa-ueHTpoBeTe NaalaT 3a TOK, 3a Aa U3XBbPAAT TOMIMHATAa Ha CbPBbPUTE CH,

NIOMaKMHCTBaTa NAallLaT Ha NapHOTO Aa MM nNpoussBeae Apyra Ton/inHa, 3a Aa oTonnasasaT
fomoBeTe cu. B pesynTtaT nnaHeTtaTa cTpaja.

E
4

pr




<2 THUNDER Foote

Bpeme e ToBa aa cnpe!
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Bogelwn eBponemckn opraHmsaumm obegmnHmxa cmam, 3a a MOXKEM Aa Cnpem
N3XBbPJAHETO Ha TOMNJIMHA B aTMocdepaTa U Aa A U3npaTmm No JOMOBETE Ha XOpaTa,
crnecTaBamKM BbI/1IepoaHN eMUCUN, BPEeAHU XUMUKANN U NapU, B UMETO Ha No-A06po
b6baeLle 3a BCUYKU HM.
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Novel advanced materials f
1
Naon-toxic, non-harmful sorption materials to reduce ! ‘
N P

volumes, increase energy density and round trip
efficiency

Vv

Sector coupling abilitation
high efficiency seasonal thermal storage enabling a
better performing coupling between DCs and DHNs

Novel business and financial models
High operational flexibility introducing new
possibility in business relationship between DCs and
DHNs

Advanced Control Logics

MPC and ML based control logics able to define the
best management strategies to control the systems
minimizing operative costs

Thermochemical storage + High T HP
efficient and compact storage solution able to exploit
the low-grade quality waste thermal fluxes from data
centers in combination with high temperature HP

— Stakeholder engagement & replicability
" THUNDER

Ten replication sites and co-creation workshops and
trainings

THermochemical storage Utilization eNabling
Data centre seasonal Energy Recovery
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Kak moxke Aa ce cayym ToBa? 3aenn cme ce Ja JOKaXKeM Ha NPaKkTUKa, Ye MOoXKeMm Ja npeHecem
TOoN/IMHAaTa OT AeMTa LUEeHTbp 40 NapHOTO
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Thermal users

Heat Upgrade

n.mgh Heat Pump Seasonal Water Storage

connected to DH

Waste Heat Recovery Heat Upgrade

Through Heat Pump

from Data Center




K ooter

KakBO TOYHO LLe HanpaBum?
TonnnHaTta oT KAMMATUYHUTE cuctemn Ha ACSDC we ce cbbupa 1 ynabTHABA.
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nOﬂyHEHMﬂT cBpbXropew, BB3AYX We Cce wumn3npawa B cCcneunasHo WU3rotBeH pe3epBoap.
XUMMKannte B TO3U pe3epBoap we Norbv/IHAT N 3ana3AT TONJIMHATA, 6e3 camuAar maTtepman Aa
OCTaBad MHOTIO ropetu.

«

'i?

Maritime




> THUNDER

Pe3epBoapuTe CbC cCneymanHmMa maTepuan e ce CKAaampaTt Ha TePUTOPMATA HA Han-ronemus
eAnHMYEeH noTpebuTen Ha eHeprma B permoHa — Beonna BapHa.
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CKnagmpaHaTa TONAMHa We 6bae HacoyeHa KbM BonnepuTe U NAPHOTO Ha XUTennte Ha BapHa
B HA4a/10TO Ha CbLIMHCKATa 3MMa, KOraTo NapHOTO PaboTu B Hal-HeePUKACEH PEKUM.
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K ooter

Mpun ycnewHo npoBeXAaHe Ha NbpBUA EKCNEePUMEHT LWe OnuWemM YyCcnexute W
npeaus3BUKaTencTBaTta 1 e U3BaevYemM M3BoauMTe 3a No-HaTaTbluHATa paborTa.

Cnep AoKa3BaHe Ha KOHUEeNUMATa TA We ce NPUAOKM B No-ronsm maw,ab.
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B npoekTa ce Bkatoumnxa 14 yyactHmum ot Utanuna, LLseumna, cnanua, bbearapus,
benrusa, MNpumnsa, ObeanHEHOTO KPancTeo.
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KoHcynTaHTCKM opraHm3aumm ooter
<> THUNDER F

RINA — rnobanHa Kopnopauunsa, KOATO NPeaOoCTaBA UHKEHEPUHTOBU N KOHCY/ITAHTCKM
YCAYTU, KAKTO U TECTBAHE, MHCNEKUUA N cepTUPUULUPAHE B CEKTOPUTE NPOMMULLNEHOCT,
eHepreTmKka, mopenaasaHe, ceptTnduumnpaHe, TPaHCNOPT U MHPPACTPYKTYpa

e pbKOBOAM NPOEKTA.
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THUNDER

YHuBepcuteTsuT Ha PnopeHuma, Kategpa UHAYCTpnanHoO nHxKeHepcTBo, Ipyna 3a
TEepMOANHAMMKA N TONJI00OMEH

¢

YHunBepcuTeTwT Ha leHya, Kateapa no MallMHHO 1 eHEePrMMHO MHXeHepcTBo, Mpyna 3a
TePMOXMMMUYHA MOLLHOCT

e pa3paboTaT An3aiiHa Ha cucTemaTa.

UNIVERSITA

Universita

FIRENZE -
o di Genova

DIPARTIMENTO
DI INGEGNERIA
INDUSTRIALE

Thermochemical Power Groug
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EHTPOBE 3a NPUJI0>KHMN nN3cnegBaHunA ooter
< THUNDER F

LLIBeACKM MHCTUTYT 3a M3y4aBaHe Ha oKosiHaTa cpeaa (VL)
TexHonormnyeH ueHTbp CARTIF

uie n3rotsaT PESTEL aHanun3, nnaH 3a oueHKa Ha NpoeKTa, NnaTPopma 3a MOHUTOPUHT
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Swedish Environmental
Research Institute
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«

Hiref — nnaep B npon3BoACcTBOTO Ha 0b6opyABaHe 3a Ox/1aXKAaHe Ha AenTa-LeHTpoBe

Steel Tech — cneumanmcT B Npon3BOACTBOTO Ha HEPDBXKAAEMUN Pe3epBoapU

COHiRef Steeltech

Innovators above
the standards
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UBITECH ENERGY — cneumann3npaHm B pa3paboTrBaHeTo Ha AUTUTAIHU MOAENU

«

PCM Products pa3paboTtBat maTepunanm 3a npomsaHa Ha dasaTa

== UBITECH

... digitizing eneragy
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Smart Sustainable Social Innovations: nogobpaBaHe Ha KnbepcurypHocTTa Ha
eHeprumHuTe Nasapu

«

FOronstoyHa TeXxHONOorMYHa KOMMaHUA: peweHnA 3a Bb30OHOBAEMA eHepruma,
N1aHOBE 3a peninkauyunAd

m 3S1 “¢ SETECHCO

Southeast European Technological Company Ltd
SMART SUSTAINABLE SOCIAL INNOVATIONS
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«

Abunnkc Codt we nognomorHe Gu3MYeCcKM M3BIMYAHETO HA TOMJIMHATA OT CBOETO
obopyaBaHe

Beonuna Lie N3TECTBA Oonon30TBOPABAHETO Ha OoTnaaHa TOMNJINHA B
TOI'IJ'IO(I)MKa LUOHHATA CU MpPEHKAa
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Acoumayumm c HecTonaHcka uen Footer
THUNDER el = t

«

Euroheat & Power pbKoBOAU AENHOCTUTE MO KOMYHUKALUMA, Pa3NpPOCTPaHEHME,
ekcnnoartauma n obyyeHue, oTroBapsa 3a Pa3npPOCTPaHEHUETO HA Pe3yITaTUTE OT NPOEKTa
cpen eBponenckmnTte nybanMYHM N 4YacTHU 3aMHTEPECOBAHM CTPAHM.

Euroheat
& Power

DHC+ Platform in brief

The European hub for Research and Innovation in DHC

Access to funding and , Knowledge Transfer
Network :
Advocacy and Replication & Scale
Communication Q u'(“ SRR Son

EU Projects - cross cutting
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bnaarogapum 3a
BHUMaHueTo!
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