
 

__________________________________________________________________________ 

     

 

  

  INTERNATIONAL ENERGY AGENCY  

TECHNOLOGY COLLABORATION PROGRAMME ON  

DISTRICT HEATING AND COOLING 

 
 

 

 

IEA DHC ANNEX TS5 

INTEGRATION OF RENEWABLE ENERGY SOURCES INTO 

EXISTING DISTRICT HEATING AND COOLING SYSTEMS 

 

 

TECHNICAL FACT SHEETS – 

EXCESS HEAT FROM DATA 

CENTRE UTILISED AS HEAT 

SOURCE FOR HEAT PUMP 
 REVISION 02 

 

  



INTERNATIONAL ENERGY AGENCY TECHNOLOGY COLLABORATION PROGRAMME ON  

DISTRICT HEATING AND COOLING 

 

 

IEA DHC ANNEX TS5 RES IN DHC 2    

 

Disclaimer notice (IEA DHC): 

This project has been independently carried out within the framework of the International 

Energy Agency Technology Collaboration Programme on District Heating and Cooling (IEA 

DHC). 

Any views expressed in this publication are not necessarily those of IEA DHC. IEA DHC can 

take no responsibility for the use of the information within this publication, nor for any errors or 

omissions it may contain. 

Information contained herein has been compiled or arrived from sources believed to be 

reliable. Nevertheless, the authors or their organizations do not accept liability for any loss or 

damage arising from the use thereof. Using the given information is strictly your responsibility. 

Disclaimer Notice (Authors): 

This publication has been compiled with reasonable skill and care. However, neither the 

authors nor the DHC Contracting Parties (of the International Energy Agency Technology 

Collaboration Programme on District Heating and Cooling) make any representation as to the 

adequacy or accuracy of the information contained herein, or as to its suitability for any 

particular application, and accept no responsibility or liability arising out of the use of this 

publication. The information contained herein does not supersede the requirements given in 

any national codes, regulations or standards, and should not be regarded as a substitute. 

Copyright: 

All property rights, including copyright, are vested in IEA DHC. In particular, all parts of this 

publication may be reproduced, or transmitted in any form or by any means, electronic, 

mechanical, photocopying, recording or otherwise only by crediting IEA DHC as the original 

source. Republishing of this report in another format or storing the report in a public retrieval 

system is prohibited unless explicitly permitted by the IEA DHC Operating Agent in writing. 

Image Source (Frontpage): 

Stock adobe, server room data centre  

Citation: 

Please refer to this report as: 

Borup L., Komoszynska M., Guddat M.G.A, Sørensen P.A. Zemann C. Technical Fact 

Sheets. IEA DHC Annex TS5 RES in DHC Report, 2021. 

Reviewed by Sorknaes P.  
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1 HEAT PUMP COMBINED WITH DATA CENTRE 

This fact sheet summarizes the key technical information about the construction and 

principles of operation heat pumps in combination with a data center that find an application 

in the district heat supply. The findings are based on the experience from a range of 

international cases. 

 

1.1 CASE 1 – HØJE TAASTRUP DATA CENTRE 

1.1.1 DESCRIPTION 

In this Danish project, heat pumps will be used to utilize industrial excess heat from a data 

centre.  

The data centre is to be located between the distribution system and close to the 

transmission system of the Greater Copenhagen System that connects HTF with the rest of 

Greater Copenhagen DH system. Due to the scale of the available excess heat, (parts of) the 

excess heat will have to be transmitted to the transmission system. Hence, the project will 

demonstrate the first high temperature heat pump (Tforward ≈ 120°C) in a transmission-

based DH-system in Denmark. The heat pumps will be able to supply heat to the distribution 

as well as transmission system, according to the needs in the transmission system.  

The heat pump installation will not be finally designed and engineered before the call for 

tender period (later in 2021). For this fact sheet, this means that figures are based on 

estimates on a preliminary involvement of key stakeholders and suppliers. 

See the illustration of the planned data centre, heat pump and connection to the district 

heating system in Figure 1. 

This project is described in more detail as a part of: Subtask C – Denmark. 
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Figure 1 The planned data center. The heat pumps are placed in the technical buildings to 

the south (yellow). The turquoise lines mark connection pipes to the five (six) 

blocks of the data center. The green line placed West-North is a 600 m 

transmission line to a substation, connecting the heat pumps to the transmission 

grid. Supply to the distribution system (HTF) will happen right South of heat pump 

building (not marked in the figure)  

 

1.1.2 TECHNICAL DATA 

The source of excess heat (data centre) is designed to be air cooled, as it follows a standard 

site-design by the developer. The excess heat will be available at 32°C and cooled by 12 K 

to 20°C. Temperatures of the source are expected to be rather constant all year round. 

Temperatures on the DHC-side vary cf. Table 1.  

The project will consist of a number of heat pumps, which are to be built as the data centre is 

built/expanded. The first heat pump will be a LT-heat pump, feeding into the distribution 

system of HTF. Later, HT-heat pumps will be installed too, as the heat source is further 

developed.    
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Table 1: Technical data for the two types of heat pumps 

Heat 

pump  

Unit Low 

temperature 

High 

temperature 

Sink 

Treturn 

°C 45 50 

Sink 

Tforward 

°C 75 120 

Source 

Thot 

°C 32 32 

Source 

Tcold 

°C 20 20 

Lorenz-

efficiency  

% 50 % 50 % 

Lorenz-

COP 

Calc 9,8 6,2 

COPheat   4,9 3,2 

The heat pumps will be operated according to the management strategy Varmelast that 

handles the DH production in the Greater Copenhagen DH system (described in factsheets 

about energy management systems for DHC). 

                  

Figure 2 Heat pumps system installed in HTF using excess heat from data centre.  

The detailed integration of the heat pumps is to be clarified in the call for tender period.  
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1.1.3 TRL 

Heat pumps are generally well-known technologies that have been widely used for large 

scale refrigeration. The project will demonstrate the first high temperature heat pump for 

district heating in Denmark. As it is currently (2021) being planned, no operation experiences 

do exist yet, but as the utilization of excess heat has been an objective in the planning phase 

and experiences of HT-heat pumps is known from Sweden (DH) and industries.  

1.1.4 CAPEX AND OPEX NOW AND EXPECTED DEVELOPMENT 

As the heat pumps have not yet been put for tender, prices can only be estimated. 

PlanEnergi has calculated a central estimate, i.e., a combination of the sum of inputs, also 

considering the relation between COP and costs. The results are presented Table 2 

Table 2 Costs and COP. Central estimated based on suppliers. To be validated when the 

project is put to tender. Corresponding to 1,3 M€coolind.  

Scenario Unit  8 

MW 

LT 

42 

MW 

HT 

50 

MW 

total 

Cooling  MW 6  30  36  

Heating 

LT  

MW 8  0  8  

Heating 

HT  

MW 0  42  42  

Heating 

total  

MW 8  42  50  

Powerel  MW 1.6  13.5  15.1  

COPtotal   4.9  3.1  3.3  

Investment 

total  

     46.7  

Specific 

investment 

   0,9 

Operation costs have not been gathered at this point, however, are estimated to be in total at 

range between 2-4 €/MWhth. The maintenance costs can be fixed through maintenance 

contracts with the contractor in the call for tender.  
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SYMBOLS, ABBREVIATIONS, INDIZES 

ABBREVIATIONS 

Abbreviation Meaning 

CAPEX Capital Expenditures 

COP Coefficient of Power 

DH District Heating 

HT High Temperature 

LT Low Temperature 

OPEX Operating Expenditures 
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DEFINITIONS 

The following table includes terms that are uncommon and require a definition for precise 

understanding.  

Term Definition 

Lorenz COP is determined by the ratio of the entropic mean 

temperature of the heat sink, relative to the 

difference between the entropic mean 

temperatures of the heat sink and heat source. 

Lorenz efficiency is defined as the ratio between the actual heat 

pump COP and Lorenz COP. 
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