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Foreword

This document (EN 12977-4:2012) has been prepared by Technical Committee CEN/TC 312 “Thermal sorla
systems and components”, the secretariat of which is held by ELOT.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by October 2012, and conflicting national standards shall be withdrawn at
the latest by October 2012.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes [CEN/TS 12977-4:2010.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

The test methods for stores of solar heating systems as described in this document are required for the
determination of the thermal performance of small custom built systems for combined domestic hot water
preparation and space heating, so-called solar combisystems, as specified in EN 12977-1].

These test methods deliver parameters, which are needed for the simulation of the thermal behaviour of a
store being part of a small custom built system.

NOTE 1 With the test methods for stores given in EN 12897 only a few parameters are determined in order to
characterise the thermal behaviour of a store. These few parameters are not sufficient for the determination of the thermal
performance of small custom built systems as described in EN 12977-3.

NOTE 2  The already existing test methods for stores of conventional heating systems are not sufficient with regard to
thermal solar systems. This is due to the fact that the performance of thermal solar systems depends much more on the
thermal behaviour of the store (e.g. stratification, heat losses), as conventional systems do. Hence, this separate
document for the performance characterisation of stores for solar heating systems is needed.

NOTE 3  For additional information about the test methods for the performance characterisation of stores see

N 12977-3 and [1] in Bibliography.
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1 Scope

This European Standard specifies test methods for the performance characterization of stores which are
intended for use in small custom built systems as specified in EN_12977-1|.

Stores tested according to this document are commonly used in solar combisystems. However, the thermal
performance of all other thermal stores with water as a storage medium (e.g. for heat pump systems) can be
also assessed according to the test methods specified in this document.

This document applies to combistores with a nominal volume up to 3 000 | and without integrated burner.

NOTE This document is extensively based on references to EN 12977-3:2012.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

N 12828, Heating systems in buildings — Design for water-based heating systems

EN 12977-3:2012, Thermal solar systems and components — Custom built systems — Part 3: Performance
test methods for solar water heater stores

EN ISO 9488:1999, Solar energy — Vocabulary (ISO 9488:1999

3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 12977-3:2014 and
EN 1SO 9488:1999 apply.

4 Symbols and abbreviations

For symbols and abbreviations, refer to EN 12977-3:2012

5 Store classification

Solar combistores are classified by distinction between different charge and discharge modes. Five groups
are defined as shown in Table 1.
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Table 1 — Classification of combistores

Group Charge mode Discharge mode
1 direct direct
2 indirect direct
3 direct indirect
4 indirect indirect
5 stores that cannot be assigned to groups 1 to 4

NOTE 1 All stores may have one or more additional electrical heating elements.

NOTE 2 Stores that can be charged or discharged directly and indirectly (e.g. a store of a space heating system with
an internal heat exchanger for the preparation of domestic hot water) can belong to more than one group. In this case, the
appropriate test procedures or the assignment to one of the groups respectively, should be chosen depending on its mode
of operation.

6 Laboratory store testing
6.1 Requirements on the testing stand
6.1.1 General

The hot water store shall be tested separately from the whole solar system on a store-testing stand.

The testing stand configuration shall be determined by the classification of the combistores as described in
Clause 5.

An example of a representative hydraulic testing stand configuration is shown in EN 12977-3:201i, Figure 1
and Figure 2. An appropriate test facility consists of two charge loops as shown in EN 12977-3:2012, Figure 1
and two discharge loops as shown in EN 12977-3:2012, Figure 2.

6.1.2 Measuring data and measuring procedure

The requirements specified in EN 12977-3:2017, 6.1.2 shall be fulfilled.
6.2 Installation of the store

6.2.1 Mounting

The store shall be mounted on the testing stand according to the manufacturer's instructions.

The temperature sensors used for measuring the inlet and outlet temperatures of the fluid used for charging
and discharging the storage device, shall be placed as near as possible at least 200 mm to the inlet and outlet
connections of the storage device. The installation of the temperature sensors inside the pipes shall be done
according to approved methods of measuring temperatures.

If there is/are more than one pair of charging and/or discharging inlet or outlet connections, then only one may
be connected to the testing stand (at the same time) while the other(s) shall be closed.

The pipes between the store and the temperature sensors shall be insulated according to EN 12828,
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