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PLAN OF THE PRESENTATION errey .

Discussion and further actions:
v Activities in TransGeoTherm project;
v Activities in Geothermal4PL project;
v Activities in SGE under the GeoPLASMA-CE project;
o measurements of thermal conductivity of soils;
o TRT measurements;
v Activities under the national SGE project:
o database on SGE instalations in Poland;
o temperature monitoring;

v Activities in RockStore project;
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TransGeoTherm - Geothermal Energy for Transboundary

development of the Neisse Region. Pilot Project

o |t was carried out jointly by the PGI-NRI and LTULG between Oct 2012
— Dec 2014
e [t was funded by the co-operational Programme for Transboundary

Co-operation Poland-Saxony 2007-2013

POLISH GEOLOGICAL INSTITUTE — NATIONAL RESEARCH INST ITUTE
LOWER SILESIAN BRANCH
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Geothermal4PL Support for the sustainable development
and use of shallow geothermal energy in the areas covered

by the Mieszkanie Plus programme in Poland

It was carried out jointly by the PGI-NRI and CMR in 2017
It was financed by the EEA Financial Mechanism 2009-2014,

Bilateral Cooperation Fund

4(5\)}

cmr

Christian Michelsen Research

Iceland [P‘d]:‘—D{'—

Liechtenstein Norway
Norway grants grants

GEQ
THERMAL
4 PL

VAN \
MIESZKANIE"
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A series of maps: geological, hydrogeological

and maps of geothermal potential for é selected sites in Poland

POTENCJAL GEOTERMALNY OBSZAROW WYZNACZONYCH DO REALIZACJI INWESTYCJ| Zalacznik 6.4
& ?EER W RAMACH PROGRAMU "MIESZKANIE +" (ZAMOSC) APpRTERiE4
HERMAL

! Geothermal potential for selected areas of MIESZKANIE+ investment program ﬁi\ cmr
lceland U’L&'—l}ﬂ— Wartosci $rednie wspélczynnika przewodzenia ciepta gruntu (A) na glebokosci 40 m s
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Wartosci srednie wspolczynnika przewodzenia ciepta gruntu (A) na glebokosci 70 m \w
“ Norwaygranis grants Average values of thermal conductivity coefficient (A) at the depth of 70 m .
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Basic equipment for thermal parameters determination HilteIrey (]

nnnnnnnnnnnnn

(thermal conductivity) — devices were implemented in
PGI-NRI Laboratory in 2015.

DECAGON

DEVICES

probe

I eKa Thermophysical Instruments

Geothermal Investigation

K ' . Sample

TK04 - Thermal conductivity meter
KD2PRO- Thermal Needle equipped with half space probe
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Basic equipment for thermal parameters Wilerrey N
CENTRAL EUROPE %

determination (thermal conductivity)

BL

LABORATORY
TESTING CENTRE

Measurement of
thermal conductivity
of BHE backfill matrials

Basic equipment for thermal
parameters determination of soils
and rocks (thermal conductivity)
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Soil samples
Pilot Aarea Krakow

12 soil samples were gathered for
PA Krakow.
36 TC measurements with nedle
probe were made.
15 samples for PA Watbrzych are
in testing.

sample lattitude

WT-1
WT-2
WT-3
WT-4
WT-5
WT-6
WT-7
WT-8
WT-9

50.099476
50.099298
50.099070
50.098811
50.051543
50.051442
50.051650
50.051407
50.103812

WT-10 50.103938
WT-11 50.104373
WT-12 50.104097

O

19.975124
19.974824
19.974798
19.974622
20.019262
20.019094
20.019751
20.019347
19.986238
19.985887
19.986389
19.986827

longtitude altitude

236.6
236.2
236.2
235.7
198.9
198.5
199.9
199.3
241.3
240.2
238.3
238.2

Sample

WT-1

WT-2

WT-3

WT-4

WT-5

WT-6

WT-7

WT-8

WT-9

WT-10

WT-11

WT-12

of soil

Medium
sand

Medium
sand

Fine
sand

Sandy
silt

Silt

Silt

Silt

Silt

Silt

Silty
clay

Silty
clay

Silty
clay

Water Thermal Sample
Type conten conductivit temperatur
t y e

[%] A[W/k xm] [°C]
0,94 19,48

12,30 1,014 19,34
0,944 19,33

2,202 18,86

20,68 2,194 18,86
2,231 18,88

2,195 19,57

17,37 2,192 19,5
2,17 19,48

1,443 20,83

16,02 1,443 20,95
1,441 21,09

2,076 21,2

19,43 2,079 21,35
2,074 21,49

1,929 22,06

17,95 1,929 22,15
1,93 22,24

1,992 23,39

22,72 1,991 23,45
1,991 23,51

1,423 22,49

16,96 1,414 22,61
1,42 22,76

1,94 22,91

23,29 1,946 23,05
1,934 23,19

2,104 23,71

25,41 2,105 23,7
2,112 23,68

2,075 23,57

25,34 2,09 23,61
2,07 23,66

2,026 23,55

23,61 2,028 23,61
2 NB I LA

Average

thermal

conductivity

A [W/k xm]

0,966

2,209

2,186

1,442

2,076

1,929

1,991

1,419

1,940

2,107

2,078

2,030

PORT PC
Guidelines
category

3

10

10

10



Localisation of samples
Project Pilot Aarea Krakow

milCIrcy ks
CENTRAL EUROPE &

GeoPLASMA-CE

Swiatowy System Geodezyjny 84 (WGS 84
[ ]
‘ - — WT-1+ WT-4
:
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P | L fluvioglacial
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e % Dziekanowice Rech san d S
!a\"w
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g| sD 50098811 19.974622 & Tvpe of Water
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’ soil 0
\/ » [%]
. Medium
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o4 :‘_:pr ?E’,xr e, a0z \\c@: v
o2 g 5
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Localisation of samples
Project Pilot Aarea Krakow

g o
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GeoPLASMA-CE

WT5 + WTS
river clays

Water
content
[%]

Type of

Sample soil

WT-5 Silt 19,43
WT-6 Silt 17,95
WT-7 Silt 22,72

WT-8 Silt 16,96

TAKING COOPERATION FORWARD | 12



Localisation of samples
Project Pilot Aarea Krakow

iat System Gecde 84 (WGS 84
Bolen
1 rA
Mapa Satelita L
Kase
g Koriczyce
[ Bibice Bosutow
S Wegrzce %
iborowi
Typ Szerokos¢ geograficzna Dlugosé geograficzna X jjce Ramboﬁow %
SD 50 \WGSS 19.985887 0\_\)";7‘
. \ ‘-\:‘
SMS N 50° 177 E 19°59 9.193 *
x "t = 8
>
1
) o
7 A
o€ y . & s )
a C““',\ E o @’
\LY "’z-m\ 3 S\U »
Park Wodny w @ & &
3 Krakowie SA & o 3
[ [ g
3 PRADNIK BIENC: +
CZERWONY 3
g & ¢
3 2 £ 7
o 3 —
& Muzeum Lotnictwa 1 S
GO le (@) Palskiean
ane do Mapy ©2 oogle 'n‘arur' i o'zystamazprogramu os blgd w mapac
g Dane do Mapy 2018 Googh ki k Zglos blad h

mHilteIrcy

CENTRAL EUROPE &
GeoPLASMA-CE

WT10 + WT12
glacial tills

Tvbe of Water
Sample yspoil content
[%]
WT-9 Silt 23,29
WT-10  Silty clay 25,41
WT-11  Siltyclay 25,34
WT-12  Siltyclay 23,61

13
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Preparation of soil samples for thermal conductivity iinterrey i
CENTRAL EUROPE &

testing (cohesive and non-cohesive soils)

a) steel cylinder for max and

min volume density testing +
vibrating rods (for non-
cohesive soils)

b) 2 piece steel cylinder with

compactor (for cohesive soils)

c) KD2Pro thermal needle

probes and logger

d) TC testing of recompacted

samples of clays

O




Correlation of results with archival data

(PORT PC Guidelines - EED database)

PORT PC
Category

1

Soil type

sand, dry

sand (compacted),
dry

sand, wet
sand, saturated

gravel, dry
gravel, saturated

silt, dry

silt, wet
clay, till, dry

clay, till, wet

Sample

WT-1
WT-2
WT-3
WT-4
WT-5
WT-6
WT-7
WT-8
WT-9

WT-10

WT-11

WT-12

Type of soil

Medium sand
Medium sand
Fine sand
Sandy silt
Silt
Silt
Silt
Silt
Silt
Silty clay
Silty clay

Silty clay

Water
content

[%]
12,30

20,68
17,37
16,02
19,43
17,95
22,72
16,96
23,29
25,41
25,34

23,61

Average thermal
conductivity
A [W/K xm]

0,966

2,209

2,186

1,442

2,076

1,929

1,991

1,419

1,940

2,107

2,078

2,030

diterrey &
CENTRAL EUROPE &

GeoPLASMA-CE

PORT PC Guidelines
category

3

10
10

10



Correlation of results with archival data miterreg H

uropean Union

(PORT PC Guidelines — EED database) ey

R Average thermal | o7 oe Guidelines
PORT PC S . l Sample Type of soil conotent conductivity R
Category O1 type [%] A [W/k xm]
WT-1 Medium sand 12,30 0,966
sand, dry WT-2  Mediumsand 20,68 2,209
sand (compacted),
dry WT-3 Fine sand 17,37 2,186
sand, wet WT-4 Sandy silt 16,02 1,442
sand, saturated WT-5 silt 19,43 2,076
gravel, dry WT-6 Silt 17,95 1,929
gravel, saturated
. WT-7 Silt 22,72 1,991
silt, dry
: WT-8 Silt 16,96 1,419
silt, wet
clay, till, dry WT-9 Silt 23,29 1,940
clay, till, wet WT-10 Silty clay 25,41 2,107
WT-11 Silty clay 25,34 2,078

WT-12 Silty clay 23,61 2,030
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Performed TRTs - general information CENTRAL EUROPE 2255
GeoPLASMA-CE
No L Start of TRT ~ TRT 2 US| 2= Circulation
Localisation : Depth construct ture : TRT status
test duration ) test . fluid
ion profile

1 Krakow AGH UST 24.04.2018 48 83,8 singleU + + water  Benchmark

Krakow National| 5 45 5018| 49 | 100 [singleU| + | + | water

Archive
3 Krakow Wegrzce 05.09.2017 49 72 singleU + glycol Benchmark
Watbrzych :
Dobromierz 23.08.2018 43 92 singleU + i glycol
Watbrzych

BOgUSZéW-GOI’CG 31.07.2018 49 100 Smgle U + g[yco[

6 Vienna OASE 22+ 26.01.2018 68 150 singleU + i water  Benchmark

_@ TAKING COOPERATION FORWARD 17



mHilteIrcy

PA KRAKOW - TRT localisation T
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Krakow - AGH UST Campus

TRT RESULTS Krakéw AGH UST  Temperature profile

Tmperature [°C]

BenCh ma rk 6,0 8,0 10,0 12,0 14,0 16,0 18,0 20,0 22,0 24,0 26,0 28,0

0,0

= ——o—t ‘\.

20,0 I
{
40,0 b I
|
L ] r
70,0 ] * >
.. Start of TRT  TRT BHE ) \
No. Localisation . Depth constructi ‘ b
test duration |
on 80,0 Y 3 )
® i‘/ b

, 24.04.201 .
1 Krakéw AGH UST 8 48 83,8 single U .. Average: 11,5 deg. C

—e—T0dm ——0um —e—T1dm
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TRT RESULTS Krakéw AGH UST Wierirey

Benchmark

50
a0

B0

é 20
10
00

No.

1

CENTRAL EUROPE

BHE average tp
Localisation SIS TRT Depth constructi [W/m x (temperatur
test duration e profile)

on K] °C] [°C

24.04.201

Krakow AGH UST 48 83,8 singleU 1,66 11,5 12,

8

Temperatures

Temperatures
[N
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HeatingLoad (Efficency)

L — e o [ GeRT-CAL: Stepuise Evaluation _lolx
- ]-' Sameaciaone \ - Back
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| R e e P e L LTt RIS 50 -
:I | : 45
: i 40
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s
FlowRate 2251
T e g 20
al g 154--=
: 10
B | S T T R 00 ; " - - -
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European Union
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0
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TRT RESULTS Krakéw National Archive

0,0

10,0

;/_:‘_

20,0

= _" IZNA,

40,0

" A R " | i
L - 30,0
RN, "9&4 A An =
) o '):

50,0

Depth [m]

60,0

70,0

80,0

90,0

BHE
Depth constructio
n

Start of TRT TRT
test duration

100,0

No. Localisation

110,0

Krakow National

N e 20.08.2018 49 100 single U

Krakow - National Archive
Temperature profile
(1 x u-pipe, $32 mm 100 m depth)

Tmperature [°C]
6,0 8,0 10,0 12,0 14,0 16,0 18,0 20,0 22,0 24,0 26,0 28,0

Average: 10,7 deg. C
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TRT RESULTS Krakéw National Archive Witerrey -

No.

2

Localisation

Krakow National 20.08.201

Start of TRT  TRT
test duration

49

Archive 8

Temperatures

Depth constructi [W/m x

CENTRAL EUROPE e

GeoPLASMA-CE

average tp
(temperatur
e profile)
[°C]

BHE A 0
(TRT test)

on K] [°C]

100 singleU 1,84 10,7 12,6
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X y Back
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CENTRAL EUROPE &

benchmark
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Watbrzych - Dobromierz
Temperature profile I
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Performed TRTs - Results summary iieriey

GeoPLASMA-CE

BHE A average to .
No. Localisation SR @Y TR-I.- Depth constructi [W/m x (temperatur (TRT test)
test duration e profile) o
on K] [°C] [°C]

1 Krakow AGH UST 24.04.2018 48 83,8 singleU 1,66 11,5 12,3

p KrakowNational 55 58 9018 49 100 singleU 1,84 10,7 = 12,6

Archive
2,64
3  Krakow Wegrzce 05.09.2017 49 72 single U 3;5 no data 11,1
(2 phases)
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All TRT sites mHilteIrcy -

Temperature profiles CENTRAL EUROPE e
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National project of PGI-NRI on SGE HiLerrey

Main objectives:

e mapping SGE resources for Warsaw agglomeration;

e database on SGE installations (so far about 1 200 identified);

e database on SGE installers (so far about 110 major ones
identified);

e drilling 5 borehals equipped with BHE for T monitoring i

different geological and climatic settings.

O



RockStore project interiey

Main objectives:

* international project financed by the Research Council of
Norway;

e distributed temperature sensing (DTS) in 4 boreholes at the

installation nearby Warsaw;
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Thank you for your attention

Maciej Ktonowski
Polish Geological Institute - National Research Institute, PP0O8

M Maciej.Klonowski@pgi.gov.pl
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