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Uvod

Underground Thermal Energy Storage (UTES) — uravnotezenje potrosnje toplinske energije na
godisnjoj razini pohranom u podzemlje
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BTES - BHE




Metode

Modelling BHE systems Modeliranje BHE sustava

Isplativost sustava — utjecaj cijelog niza petrofizikalnih i toplinskih svojstava stijena

Godisnje potrebna energija za grijanje i hladenje — ‘trajne’ promjene u temperaturi lezista u funkciji
vremena

GHX Design Tool, GLD, EED, GLHEPRO... programski paketi za projektiranje plitkih geotermalnih busotina

BTES — pohrana toplinske energije u tlo/stijenu putem busotinskih izmjenjivaca



Tehnicki 1 termogeoloski parametri

e Primjer modeliranja sustava — Javna zgrada — Institut za medicinska istrazivanja i medicinu rada (IMl)
Zagreb, RH

e 5 katova, 5000 m2 povrsina grijanog prostora, projekt dovrsen 2022.

e Grijanje/hladenje -> GHP

e BTES — opcija razmatranja mogucnosti koristenja




Tehnicki 1 termogeoloski parametri

BHE polje — 53 BHE, 120 m dubina, ukupno 6360 m
1U TC45 Turbocollector SDR11
2 BHE odvojena polja

Polje A — 6x4+2 (26 BHE)
Polje B — 13x2+1 (27 BHE)

Legend for geology map:

a — aluvium: gravels, sands and clays; al — the lowest terrace: gravels,
sands and clays to a lesser extent; a2 — middle terrace: gravels and sands;
pr — proluvium: gravels, sands and clays; 1 — clayey silt; Ib — marshy loes:
silty clays; P1,Q — gravels, sands and clays; P1,! — marls, marly clays, sands
to a lesser extent, sandstones, gravels and conglomerates (lower pont); P12
— upper pont (sands, sandy and clayey marls); ,M;'? — lime marls, sands to
a lesser extent, sandstones, gravels and conglomerates (upper panon)
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Tehnicki i termogeoloski parametri e
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e TRT ispitivanje — termogeoloski parametri
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Rezultati
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Rezultati

e \Varijanta BTES V1
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Rezultati

Varijanta BTES V2

Legend
(7 BHE field A 26 x 120m 1U TC45
¢’ BHE field B 27 x 120m 1U TC45




Rezultati
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Zakljucak

BTES — viSa uCinkovitost rada HP tijekom zimskih mjeseci
NarusSavanje SPF HP tijekom rada ljetnih mjeseci
Najvazniji parametar primjene — klimatski podaci i omjer grijanje/hladenje zgrade

Razdvajanje polja ili cjelovit sustav

Electricity consumption of heat pumps
BTES Variant over 20 years, MWh
VO0initial design heating+cooling NO BTES 1603
V1solar BTES whole field 1006
V2 A261/2 heating+ 1/1 cooling 1003
V2 solar BTES B27 1/2 heating + solar storage 456
V2 combined solar BTES 1459
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Thank you for your attention!

Additional info:
tkruevi@rgn.hr
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