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[bookmark: _Toc98934597][bookmark: _Toc99290250]Overview of the Document
Context
To improve EPCs value and usability in the context of transforming existing and planning of future district heating systems, two sets of parameters are proposed to be included in EPCs:
Parameters related to the nearest district heating system
Parameters related to the heat distribution system installed in the building
Due to the different nature as well as the different person groups involved in implementing and assessing these parameter sets, the calculation and guideline materials have been split into the following structure:
Parameters related to the nearest district heating system:
· Guidelines for finding the parameters for the building under assessment in case the proposed district heating system database exists and the calculation procedure as well as the methodology for setting up the proposed district heating system database
· Spreadsheet tool to exemplarily calculate the proposed parameters and present them in the EPC
Parameters related to the heat distribution system installed in the building:
· Guidelines for the calculation procedure and for setting up the proposed radiator database
· Spreadsheet tool to exemplarily calculate the proposed parameters and present them in the EPC
To minimize the efforts for EPC assessors to derive the proposed parameters for the building under assessment, it is proposed to establish two related databases: a database on existing district heating systems and a database on potentially installed radiators. These databases and the related data provision framework for both parameter sets (building related and district heating related parameters) is shown in Figure 1. The left side of the figure shows the scheme for the district heating related parameters. A district heating system database is proposed, which is set up and maintained in close cooperation with district heating utilities and a public/private body, contains the parameters needed for EPC assessment of single buildings. The right side shows a similar data provision scheme for the building-related parameters. A radiator database, which is set up and maintained jointly with a public/private body and radiator producers, delivers input for the assessing building related parameters within an EPC. 
Details on the procedure are presented in both guideline documents. This document hereby is related to the building related parameters as indicated in the figure.
[image: ]
[bookmark: _Ref98938620][bookmark: _Ref98938613]Figure 1: Data provision scheme for EPC assessment related to the proposed parameters
Background and proposed indicators
The temperature demanded for comfortable spaces usually lies in the range of 18 and 22°C. At the same time, heat supply and distribution systems currently installed in many places operate at supply temperatures well above these required temperatures. The main reason is the easy handling, economic feasibility as well as good availability of fossil fuels in the past.
Decreasing the supply and distribution temperatures for space heating systems in buildings would allow for higher efficiency in the heat supply and for using low-temperature heat sources like waste heat or solar thermal. This is relevant for supply directly in the buildings or via (low temperature) district heating (DH).
Due to these reasons, we propose to include several additional parameters and information related to the heat distribution system installed in the building into its Energy Performance Certificate (EPC):
The minimum predefined temperature sets for adequately heating the building with the existing heat distribution system together with related information
Information relevant for estimating the expected return flow temperature of the existing heat distribution system
These parameters and information would help to assess the buildings’ suitability for low-temperature heat supply and for being connected to different types of DH systems. Thus, they can be of remarkable interest for the planning of the future development of DH.
Aim and content
This document explains the parameters and information related to the installed heat distribution system in a building, which is suggested to be included in EPCs. It describes which parameters and information are meant and how they should be collected in the buildings. Furthermore, it describes a radiator database to be set up to ease the calculation procedure.
The document is aimed to be used together with a spreadsheet to calculate the respective parameters and information. It hereby guides through the related spreadsheet.
Both the spreadsheet as well as this guideline document can be downloaded from the X-tendo toolbox. It can be found in the section “Calculation Procedures”.
Target group
The target groups of this document (and the related spreadsheet) are:
Persons from public bodies responsible for EPC schemes in their region
Persons from public bodies responsible for DH regulation and planning in their region
Persons issuing EPCs and interested in further development of existing EPC schemes
Persons from DH associations and utilities interested in improving the database for DH planning in their region
Persons interested in EPC schemes and DH planning
Further information
More information about the proposed parameter sets in the context of district heating can be found in the X-tendo toolbox. This includes a short introductory report, a methodological background report, all calculation procedure related materials as described before in the context section, as well as guidelines for the implementation of the parameter sets.
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Figure 2: Localization of the proposed indicators in the EPC framework


An accurate calculation of the minimum supply temperature and expected return flow temperature for hot water heating systems includes many parameters that are difficult to obtain and subject to great uncertainty. Thus, it is proposed to include rough standard estimates and characterising information on the heat transfer and distribution system into the EPC of a building. The following parameters and information are proposed to be included:
The minimum predefined temperature set for adequately heating the building: This is a set of three temperatures (supply and return of the transfer unit together with the room temperature) at which a building can be adequately heated
Specifications of the dominant heat transfer unit in the representative room (type, geometry, producer and product name)
Control type of the heating system and status of its adjustment in case a thermal renovation took place
These easy to collect parameters and information can further on be used to roughly estimate the minimum supply temperature as well as the expectable return temperature in a building. Both temperatures together indicate the building’s feasibility of installing a low-temperature heat supply system or being connected to an existing or a planned district heating network.



[bookmark: _Toc98934599][bookmark: _Toc99290252]Guidelines to collect parameters and information in a building
The estimation of the minimally required supply temperature in a building is based on the dimensions or type of the existing heat transfer units in the room that is most difficult to heat in the entire building. Therefore, this room represents the entire building with regards to the minimum supply temperature estimation. This room is further on called the representative room.

[bookmark: _Toc98934600][bookmark: _Toc99290253]Finding the representative room
To identify the representative room for the estimation of the proposed parameters and information the following guiding principles can be applied:
The representative room should represent the room that is most difficult to heat in the entire building. Thus, it should have the highest heat load of all rooms of the building. 
To keep the efforts of performing the calculations small, it is recommended to select this room based on the expertise of the certificated issuer. 
An EPC can be issued either for an entire building or an individual unit in a building. Guidance for the individual specific types is briefly discussed below.

EPC for each unit in a building
The representative room is a frequently used and heated room. In residential buildings in most cases, it will be the living room.

EPC for an entire building
If the EPC is prepared for an entire building, in particular with several residential/commercial units, the following should be taken into account when selecting the representative room:
The representative room is a frequently used and heated room. In residential buildings in most cases, it will be the living room.
If there are several residential/commercial units in the building, the room should be located in a unit that is difficult to heat (e.g. on the ground floor or in the attic).
In any case, the name and location of the representative room chosen for the calculations should be stated in the EPC (e.g. living room in flat nr. 2 on the ground floor).

[bookmark: _Toc98934601][bookmark: _Toc99290254]Minimum predefined temperature set and dominant heat transfer units
The first step is to estimate the maximum heat load of the representative room. This can be done by scaling the maximum heat load of the entire building with the heated area of the room. It could also be calculated like the calculation of the maximum heat load of the entire building, but only considering the representative room. 
In the calculation spreadsheet, a template for this calculation step can be found in the sheet “Building Parameters” on top of the sheet in Table MST1. The exemplary calculation is based on the input of the total heat load of the building, the area of the representative room and the total heated area of the building.
The second step is to fill Table MST2 in the sheet “Building Parameters”. In the table, the specifications of each heat transfer unit (e.g. radiators) in the representative room should be inserted. Depending on the type of heat transfer unit, the table must be filled differently. In the following, the way to fill the table for typical heat transfer units is described.
Hot water-based radiators:
Only for hot water-based radiators, the geometry, the producer and the product name of the radiator need to be filled in the table. Furthermore, the issuer needs to extract information on the heat output of hot water-based radiators at defined temperature levels. Calculating the heat output of a hot water-based radiator is a very complex task and needs a high number of assumptions. To keep the effort of extracting the heat output of hot water-based radiators at a manageable level, the EPC implementation of this feature considers the establishment of a national radiator database (Section 3). This database should contain the heat output of hot water-based radiators and fan coils at different temperature levels and should then make it easy for assessors to fill Table MST2. The calculation spreadsheet contains the sheet “Panel radiator types – Example”, which is an exemplary demonstration of the database. It consists of the data for the panel radiator “Compact All In” from Stelrad. The sheet is extracted from Stelrad’s website. The red-coloured edit section in the spreadsheet allows choosing different supply temperatures. The table below shows the heat output of different types and sizes of the “Compact All-In” panel radiator.
Underfloor heating or wall heating:
Underfloor heating and wall heating are considered low-temperature heating systems. Therefore, the heat load of the representative room can be applied in the column with the lowest supply temperature of Table MST2 (55-45-20). The columns for geometry, producer and product name can be ignored.
Electric heating unit:
The thermal output of electric heating units is not dependent on flow temperatures, as they are not in the heating circuit. Therefore, the nominal power of the electric heating unit can be applied here for every temperature.
Fan coil:
Like hot water-based radiators, a national radiator database should contain the heat output of different fan coils at different temperature levels. The assessors then can easily look up the heat output of the installed fan coils in the database and fill Table MST2.
Other heat transfer units or no hot water circuit in the building:
If other heat transfer units are used, a certificate issuer’s performance estimation at different temperatures is necessary. If the building does not contain a heating circuit, the issuer only enters “No hot water circuit” in Table MST2 and ignores all other columns. 
Not every heat output at every temperature set in Table MST2 must be filled, it is sufficient to find the heat output at the temperature set with the minimum supply temperature that allows heating the room with the existing heat transfer elements.
If the tables are filled correctly and the building’s heating system is based on a hot water circuit, cell C36 should show the temperature levels with the minimum supply temperature.

[bookmark: _Toc98934602][bookmark: _Toc99290255]Control type and latest adjustment of heating system
The minimum predefined temperature sets as compiled in the previous step also include temperature information of the return flow of the heating system at the location of the radiator/heat transfer unit. To be able to later estimate expectable return flow temperatures at the supply point into the heat distribution system, the following information is proposed to be included in an EPC:
The control type of the heating system: temperature controlled, speed controlled or uncontrolled
The information, if the heating system has been adjusted, in case a thermal renovation has been performed on the building
Both information can be entered into the calculation spreadsheets in the sheet “Building Parameters” into the tables MRFT2 and MRFT3.

[bookmark: _Toc98934603][bookmark: _Toc99290256]Exemplary representation of data and information in EPCs
Figure 3 provides an exemplary demonstration of the proposed building related parameters in an EPC. The demonstration first states the location of the representative room in the building/flat. The upper table describes the dominant heat transfer unit, and the lower table describes the specification of the heat distribution system. 
[image: ]
[bookmark: _Ref98940564]Figure 3: Exemplary demonstration of the building-related indicators in an EPC


[bookmark: _Ref98829363][bookmark: _Ref98829370][bookmark: _Toc98934605][bookmark: _Toc99290257]Setting up a national radiator database
On the one hand, the calculation of heat transfer units’ heat output at different temperature levels is a very complex task and is based on numerous assumptions. On the other hand, the time and effort an EPC assessor can provide for assessing an EPC are limited. To keep the effort of assessing the heat output of various types of heat transfer units at a manageable level, the establishment of a national radiator database is proposed. The database should provide assessors with the heat output of frequently applied heat transfer units in the buildings. The database should be freely accessible.
[bookmark: _Toc98934606][bookmark: _Toc99290258]Types of heat transfer units in the database
[bookmark: _Toc98934607][bookmark: _Toc99290259]Hot water-based radiators and fan coils
In European buildings a variety of different types of heat transfer units have been installed. The calculation of the heat output at different temperature levels is the hardest to evaluate for hot water-based radiators and fan coils. Therefore, the radiator database should contain the details of frequently installed hot water-based radiators and fan coils. The calculation spreadsheet “DH Parameter related to building.xlsx” contains the sheet “Panel radiator types – Example”, which demonstrates an exemplary entry in the database. This sheet shows the heat output of the exemplary radiator “Compact All In” from Stelrad.
[bookmark: _Toc98934608][bookmark: _Toc99290260]Other types of heat transfer units
Wall heating or underfloor heating are considered low temperature heat transfer elements, as they can heat a room sufficiently with low supply temperatures. The EPC assessor can assume the lowest temperature levels for these kinds of heat transfer elements in the EPC assessment. Therefore, the database doesn’t need to include the heat output of wall heating and underfloor heating. The heat output of electrical heaters is based on their performance and is easy to assess. Therefore, electric heaters are also excluded from the database.
[bookmark: _Toc98934609][bookmark: _Toc99290261]Methodology of setting up the database
Calculating the heat output of hot water-based radiators and fan coils is a very complex task and is based on numerous assumptions. Therefore, the EU established the EN 442 standard, which obliges every radiator producer to measure the heat output of each produced radiator at a predefined temperature set of supply, return, and room temperature (Tin-Tout-Tr) and to provide the measured information to customers.
The standard temperature set defined in EN 442 is a supply temperature of 75°C, a return temperature of 65°C and a room temperature of 20°C (75-65-20). The heat output of the radiator at any other temperature levels can be derived from the standard temperature set by 
 ,	(3.1)
where  is the heat output at 75-65-20 and  is a radiator specific parameter.  is the so-called logarithmic temperature spread and is defined according to
	(3.2)
Most radiator producers do not provide , but the heat output at different temperature levels (including the standard temperature set). For radiators produced before the introduction of the EN 442 standard, the producers are allowed to derive the heat output at the EN 442 standard temperature set from the old standard temperature set and measured heat output via Equations 3.1 and 3.2.
In most cases, this information can be found online on the producer’s website. Setting up the database is based on the radiator producers’ provided information. If data of a specific radiator is missing, the national authority should request the data from the manufacturer, or the issuer looks for a similar radiator in the national radiator database.
[bookmark: _Toc98934610][bookmark: _Toc99290262]Access to the radiator database
The national radiator database should be freely accessible to the public per online access.
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	Building’s heat distribution system
	Hot water circuit of the building to supply heating elements with hot water

	DH
	District Heating

	EPC
	Energy Performance Certificate

	Heat output
	Heat flow of a heating unit (e.g., radiator, underfloor heating, …)

	Heating circuit
	Hot water circuit of the building to supply heat transfer units with hot water

	Heating unit
	The unit which transforms electricity or fuel into heat (e.g., electric convector) or the element which transfers the heat from the hot water circuit into the building’s rooms (e.g., radiator)

	Heat load
	A measurement of how much energy is required to heat a given space/building, and to maintain the desired temperature

	EPC issuer
	The certified engineer that issues the EPC

	Minimum Supply Temperature
	Minimum temperature of the building’s heating circuit to operate the supplying heating elements (e.g., radiator) in the building with enough energy to adequately heat the building.

	Representative Room
	A room that represents the heating situation of the whole building (a room that is the most difficult to heat)

	Return Flow Temperature
	The temperature of the hot water circuit, after it passed the heat transfer unit(s)

	Temperature Set
	Temperature levels of supply, return and room temperature, given in the format (Tin-Tout-Tr)

	Temperature Control System
	The system that controls the temperature of heat output of the heating unit

	Thermal renovation
	Renovation measures applied to a building that decrease the energy demand for space heating 
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