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INTRODUCTION

• Development of mathematical model for simulating generation, transmission and supply of heat to end 
users after applying retrofitting activities is one of the core activities of U4GE Project (WP5) 

• For that purpose it was necessary to collect a wide range of data for calibration and as an input for the 
model

• WP4 was fully dedicated to creating a database containing comprehensive characteristics of 
geothermal resources, district heating systems (DHS) and heat end users

• Data from altogether 28 DHS from 3 countries were collected and processed

• Responsible partner for WP4: SLOVGEOTERM a.s.

• Contribution: All Project Partners



WORK PROGRESS AND UPDATES

• The main extensive database was created and all required and acessible data were collected
and processed in the initial phase of the project (06/2021)

• Main database was used for calibration of the mathematical model

• Significant changes in prices of energy carriers and retrofitting works – update of prices was 
required

• Update and prediction of prices was made in the first half of the year 2023

• Simplified database with several new DHS was also created and is used as an input for the 
online version of the mathematical model



LOCALITIES OF INTEREST

• Poland – 4 localities

• Mszczonów (geothermal energy is utilized by heat pumps)

• Sochaczew (geothermal well is drilled, not connected to DHS yet)

• Poddębice (using geothermal energy already)

• Sieradz (geothermal well is drilled but not utilized yet)

• Slovakia – 5 localities with 7 DHS

• Galanta (using geothermal energy already)

• Sered (using geothermal energy already)

• Velky Meder (using geothermal energy already)

• Kezmarok (geothermal well is drilled, connection to DHS is being prepared)

• Krupina (under investigation for geothermal energy utilization possibilities)

• Hungary – 1 locality with 23 DHS

• Szeged (2 DHS already utilizing geothermal energy, 13 are being transformed to 

geothermal)



CONTENTS OF THE MAIN DATABASE

• Part 1 – short overview and general information 

• Part 2 – information about geothermal production wells 

• Part 3 – analogous to part 2, but referring to geothermal reinjection wells where applicable

• Part 4 – characteristics of the heat source 

• Part 5 – characteristics of heat consumers 

• Part 6 – general economic indicators

• Annex I – data for typical meteorological year

• Annex II – well construction schemes

• Annex III – principal scheme of the heat source

• Annex IV – data from the DH system operator control system (SCADA)

• Annex V – distribution network situation plan



PART 1

• Location

• Design climatic conditions

• Geological background

• Geothermal conditions

Short overview and general information



PART 2

• Depth

• Casing design

• Wellhead temperature and pressure at the maximum flow rate

• Mineralisation (TDS) of water

• Pumping power required

Information about geothermal production wells



PART 3

• Depth

• Casing design

• Reinjection pressure

• Reinjection power required

Information about geothermal reinjection wells



PART 4

• Energy carriers used

• Installed capacity vs energy carrier

• Annual heat production

• Efficiency of use

• Emissions of pollutants

• Characteristics of heat distribution loops:

• design parameters

• length

• heat losses

• pipe materials

• Insulation

• pressure drop

• circulation pumps power

• age

• control system

• etc.

Characteristics of the heat source



PART 5

• Number of users

• Total ordered heat power

• Annual heat consumption

• Average floor space

• Type of heating system with design supply and 

return temperature

• etc.

• Similar data are gathered for hot tap water too.

Characteristics of heat consumers 



PART 6

• Calorific values of burned heat carriers

• Emission factors

• Unit price of heat carriers

• Net unit costs of retrofitting actions

• Net costs of preinsulated pipelines

• Net cost of pipeline laying and assembling

General economic indicators



ANNEX I

• Data taken from Photovoltaic Geographical Information System 

• Typical meteorological year for period 2007 - 2016)

• 8760 records (one value for each hour) during a year

Data for typical meteorological year



ANNEX II
Well construction schemes



ANNEX III
Principal scheme of the heat source



ANNEX IV

Data from the DH system operator control system (SCADA)
Column: 1 2 11

Date/time
Outdoor air 

temperature

Temperature of 

return heating 

water at input to 

boilers
K1 K2 K3 K4 K1,K2,K3,K4 UK1 UK2 UK1 UK2 UK1 UK2 UK1 UK2

Unit: °C °C °C °C °C °C °C °C °C °C m3/h m3/h kW kW

1.1.2020 1:06 1,8 71,8 56,3 56,3 65,7 52,6 49,7 49,6 42,6 42,9 88,8 36,9 745 281

1.1.2020 1:18 1,8 72,8 56,3 56,3 65,7 53,2 49,7 49,5 42,6 42,9 88,8 36,1 729 276

1.1.2020 1:29 1,6 72,8 56,3 56,3 65,5 53,3 49,7 49,6 42,6 43 88,6 36,7 719 278

1.1.2020 1:40 1,6 72,2 56,3 56,3 65,5 53,5 49,7 49,6 42,6 43 88,1 37 718 269

1.1.2020 1:51 1,2 73,1 55,8 55,8 64,8 52,4 50,6 50,5 42,9 43,3 90,5 34,7 796 308

1.1.2020 2:02 1,2 72,8 55,8 55,8 64,8 52,9 50,6 50,5 42,9 43,2 89,8 36,7 796 308

1.1.2020 2:13 1,3 72,9 55,8 55,7 64,8 53,3 50,7 50 43 43,3 88,3 34,7 788 267

1.1.2020 2:25 1,5 72,3 55,8 55,7 64,8 49,9 50,7 50 43 43,3 90,5 33,7 788 286

1.1.2020 2:36 1,3 74,5 55,3 55,3 64 54,5 50 50,5 43,4 43,7 87,6 36,3 695 246

1.1.2020 2:47 1,3 74,2 55,3 55,3 64 53,5 50,5 50,1 43,4 43,7 88,1 35,3 726 262

1.1.2020 2:58 1,2 72,2 55,2 55,2 63,9 53,5 51 50,4 43,4 43,7 88,8 34,6 771 246

1.1.2020 3:09 1,2 75,3 55,2 55,2 63,9 47 50,3 50,1 43,3 43,6 90,2 36,4 774 246

1.1.2020 3:20 0,8 72,2 54,8 54,7 63,1 54,3 51,1 51 43,5 43,8 87,4 33,3 690 285

1.1.2020 3:31 0,8 72,2 54,8 54,7 63,1 53,5 51,1 50,9 43,5 43,8 88,8 33,3 766 271

1.1.2020 3:43 0,8 71 54,7 54,7 63 53,6 50,7 50,6 43,5 43,9 88,8 35,4 733 274

1.1.2020 3:54 0,8 64,1 54,5 54,4 63 52,3 50,1 50,6 43,5 43,9 89,3 32,3 700 224

1.1.2020 4:05 0,3 77,4 78,3 74,6 62,3 57,5 52,3 52,1 43,8 44,1 81,6 36 866 334

1.1.2020 4:16 0,3 77,4 77 74,6 62,3 57,2 51,6 51,6 43,7 44,1 87,4 35,6 835 304

1.1.2020 4:27 0,3 77 75,3 74,9 62,2 57,3 51,9 51,6 43,8 44,2 87,1 36,3 810 310

1.1.2020 4:38 0,3 77,5 76 75,6 62,2 54,9 52,3 52,4 43,8 44,2 85 34 839 315

1.1.2020 4:50 0,4 71,3 71,8 73,6 61,6 60 51,1 50,9 44,3 44,6 88,3 36,6 700 253

1.1.2020 5:01 0,4 76,9 73,1 73,6 61,6 59,9 51,3 51,3 44,3 44,6 88,3 36,6 710 283

1.1.2020 5:12 0,4 77,3 72,8 73,4 61,6 60,6 51,5 51,7 44,3 44,7 87,4 35,6 717 284

1.1.2020 5:23 0,4 77,7 72,6 73,4 61,6 61,6 51,2 51,8 44,4 44,7 88,6 34,1 687 288

1.1.2020 5:34 0,3 76,4 73,5 72,3 61,3 60,5 51,8 51,1 44,3 44,5 86,4 35,7 748 261

1.1.2020 5:45 0,3 76,7 72,9 72,3 61,3 60,5 51,8 51,5 44,3 44,6 87,4 35,7 748 281

1.1.2020 5:57 0,3 76,9 73,7 72,2 61,3 61,7 51,9 51,1 44,4 44,7 88,8 33,8 754 248

1.1.2020 6:08 0,4 76,2 73,7 72,2 61,3 62,1 51,9 51,1 44,4 44,8 89,3 33,7 771 248

1.1.2020 6:19 0,2 78 72,7 71,2 60,9 60,6 51,2 51,8 44,3 44,5 84,7 35,4 688 294

1.1.2020 6:30 0,2 76,9 72,7 71,2 60,9 61,1 51,7 51,8 44,3 44,5 87,8 35,1 741 294

1.1.2020 6:41 0,3 76,8 72,5 71 60,9 60,8 51,8 51,4 44,3 44,4 87,4 34,1 745 271

1.1.2020 6:52 0,3 76,3 72,3 71 60,9 61,6 51,4 51,3 44,4 44,4 86,2 34,1 705 271

1.1.2020 7:04 -0,2 77,5 73,7 70 60,6 60 52,5 52,1 44,3 44,7 89,3 36 838 302

1.1.2020 7:15 -0,2 77,5 73 70 60,6 60,6 52,5 52,1 44,3 44,7 89 35,3 838 301

1.1.2020 7:26 -0,4 77,7 73,7 69,9 60,6 60,6 52,2 52 44,5 44,8 87,4 36 779 298

1.1.2020 7:37 -0,3 77,7 74 69,9 60,6 60,6 52,2 52 44,5 44,8 89 34 777 301

1.1.2020 7:48 -0,8 75,4 72,5 69 60,3 59,2 53 52,9 45 45,5 85,7 36,1 830 283

1.1.2020 7:59 -0,6 76,7 72,5 69 60,3 59,2 52,8 52,7 45 45,5 87,4 36,1 794 298

1.1.2020 8:10 -0,5 76,9 74 68,9 60,3 59,6 53 52,8 45 45,5 85,4 34,7 792 291

1.1.2020 8:22 0 77,3 74 68,9 60,3 61,1 52,2 53 45 45,6 87,6 34,7 792 291

1.1.2020 8:33 -0,8 76,7 72,1 68 59,9 59,3 53 52,1 45,3 45,4 85,2 33,7 680 254

1.1.2020 8:44 -0,6 76,8 72,1 68 59,9 59,3 53 52,5 45,2 45,4 85,4 33,7 770 277

1.1.2020 8:55 -0,3 77 72,6 67,9 59,8 58,8 53 52,3 45,1 45,2 86,6 33,3 784 270

1.1.2020 9:06 -0,3 76,5 72,6 67,9 59,8 58,8 53 52,5 45,3 45,2 86,6 33,4 784 273

1.1.2020 9:17 1,3 77,5 73,8 67,1 59,5 61,1 50,6 50,6 45 45,7 84,7 32 559 184

1.1.2020 9:29 1,3 77,3 73,8 67,1 59,5 61,1 50,8 51 45 45,5 84,7 32,5 559 205

1.1.2020 9:40 1,3 76,2 74,4 67 59,4 61,8 50,3 50,4 44,9 45,4 84,5 31,8 526 182

Description:
Temperature of heating water at output from boilers

Temperature of heating water at output 

from boiler room for each loop separately

Temperature of return water at entrace 

to boiler plat for each heating loop 

separately

Flow rate of heating water for each loop 

separately

Actual thermal output for each loop 

separately

10 14 15 16 17



ANNEX V

Distribution network situation plan



RETROFITTING ACTIVITIES PRICE UPDATE



ENERGY SOURCES PRICE UPDATE



SIMPLIFIED DATABASE FOR ONLINE CALCULATOR



CONCLUSIONS

• The WP4 database is probably the most detailed collection of data on the district heating systems in 

these countries ever created. 

• Created database was the basic input to all activities in WP5.

• The database was updated  (mainly in relation to significant changes in energy carriers and retrofitting 

works price).

• The main database will not be published (due to confidential data)

• Updated prices of energy sources and retrofitting activities will be freely available (part of the online 

calculator)



Thank you!
SLOVGEOTERM a.s.

slovgeoterm@slovgeoterm.sk

www.slovgeoterm.sk


