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Position Paper 
Review study of ecodesign and energy labelling for  
space and water heaters 
 
 
Introduction 

The following proposals reflect the experiences of the solar heating and cooling sector 
with the implementation of the energy labelling and eco-design regulation to space and 
water heaters.  

These proposals are presented in the scope of the review studies of ecodesign and energy 
labelling for space heating boilers and combination heaters and ecodesign and energy 
labelling for water heaters and tanks. 

These regulations are of vital importance for the solar thermal sector. Solar thermal 
systems are considered as thermal energy supply devices, coexisting in the market with 
other technologies that are energy consuming. They are particular in the sense that they 
can complement other heating systems, meaning that they are both complementary 
while still competing with such systems.  

In order to promote a stronger uptake of renewable energy and contribute to the gradual 
decarbonization of the heating sector, it is important that the potential of solar thermal 
systems in reducing energy consumption is evident to the consumers.  

In this regard the package label is an important instrument. It allows to illustrate to 
consumers the potential benefits resulting from the combined effect of several 
components of a space and water heating system, including solar thermal. 
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1. General Remarks and proposals 

1.1. Improving consistency among energy classes 

The energy classes are essential in providing the consumers with the perception of the 
performance of the system. The current classes have a very diverse and inconsistent range. 
While in some cases the range is of 2% (class E, Lot1) in some other cases it can reach 46% 
(class A, Lot2). Such variances make it harder to exemplify to the consumer what the 
benefits of changing to a better system are, even when considering a similar solution, for 
instance while choosing between heat pumps, or between gas condensing boilers or 
different combinations of these with solar thermal systems.  

Therefore, it is important to reflect on the reasons behind the current ranges and if it is 
possible to improve them. One of the reasons is the need to allow the coexistence of 
systems with very different capacity within the same regulation. For instance, water 
heating systems suitable for low demand profiles have different characteristics and require 
different alternatives in the market than solutions with a larger capacity. In other words, 
trying to conciliate under the same regulation electric water heaters with profiles XXS to S 
with larger systems, providing load profiles M or above may be detrimental to both small 
and large products or systems. This applies to questions such as the class ranges, the energy 
efficiency thresholds or even the discussion around the Primary Energy Factor. 

Separating such product classes would likely bring other questions, namely regarding 
products that could be suitable for different load profiles (eg: S and M). Still, this is a 
relevant discussion to have. 
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1.2. Package label to be issued according to local climate 

The calculations for the package label on the space heating function are done using the 
average climate information regarding its components. The final result, that will lead to the 
identification of the energy class, is also done for the reference (average) climate. It is 
possible to include additional information regarding other climates.   

Taking into account that the package label is essentially local, the calculation regarding the 
package label should be done for the concrete climate where it is being implemented.  

There are two possibilities in order to proceed with this solution: 

a) When calculating the efficiency class of the package label, the indication of the class 
should be done based on the results for the climate corresponding to the area 
where the system is being installed.  

This requires minor changes in the current regulations and minor changes in the 
package label fiche template, namely including the calculation of performance for 
the three climates before the table indicating the intervals for each class based on 
the load profile. 

b) When calculating the package label, use data regarding the applicable climate for 
those components (heat pumps, solar devices) that shall provide information 
regarding performance in different climates zones.  

This requires minor changes to the regulations and minor changes to the package 
label fiche template. Though it shall require that the product fiches for some 
components include information regarding the three climate zones, which is not 
always the case today. For instance, this means that the product fiche for solar 
devices should include Qnonsol for all climate zones. Likewise, it would be useful to 
have Qref for all climate zones. 
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1.3. Allow the issuing of package label when retrofitting  

Solar thermal systems are often installed as a retrofit solution to an existing heater (mainly 
gas boilers). Currently, the package label is only applicable when ‘placing packages of space 
heater, temperature control and solar device on the market and/or putting them into 
service‘. This raises a question regarding the retrofit of existing space and water heaters. It 
is not a matter relevant only for solar thermal, as it is certainly relevant for the retrofit of 
any component of a package.  

Therefore, we propose that, when the required technical information regarding the space 
and water heater or any of the package components is available, it becomes possible for 
an installer to provide to the consumer a package label including the new components that 
have been retrofitted.   

 

 

2. Proposals regarding technical aspects 

2.1. Replace ‘aperture’ area with ‘reference’ area. 

As a result of an important harmonization process at global level regarding solar 
thermal standards, EN 12975-2 was replaced by EN ISO 9806. In this new standard, the 
reference to ‘Aperture’ area was not available for new test results, being replaced by 
‘Gross’ area. The Lot 1 and 2 regulations require ‘Aperture’ area. We propose to 
replace the term ‘Aperture’ with ‘Reference’, so that it could then be either gross (new 
tests) or aperture (existing tests). The results of the method will not be affected by this 
change. 

 
2.2. Accept the EN 15316-4-3 annex F (new SOLCAL method) 

The transitional methods include the SOLCAL method, as a method to provide the 
required data related to the solar device. The method proposed in the transitional 
methods was part of the previous version of EN 15316-4-3. This method has been 
improved, increasing accuracy and correcting faults in the previous method. In order 
to provide a more accurate method and to avoid confusion in the market related to 
the coexistence of different versions of the same method, it is of major importance 
that the improved version of SOLCAL is considered, by harmonizing EN 15316-4-3, 2 as 
soon as possible. 
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2.3. Clarify the use of the several existing standards for storage tanks 
 

According to the transitional methods (2014/C 207/02), the standing loss S of the hot 
water storage tanks can be determined according to 4 different standards: EN 
12897:2006, EN 15332:2007, EN 12977-3:2012 and EN 60379:2004. 
 
These tests have different test procedures and should apply to different storage tank 
typologies, namely in relation the heating up of the storage volume and heat 
exchanger.  These different standards provide different test results, which means that 
two storage tanks with the same characteristics and performance might be labelled 
differently, based on the standard used for the testing.  
 
This profusion of similar methods is an undesirable situation that might be misleading 
consumers and creating unfair competition in the market. As such is should be tackled 
and options to solve this situation should be considered. 
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2.4. Correct distribution losses 
 
According to 812/2013, the water heater efficiency for TSS will be calculated as: 
nwh = 0.6 * 366 * (Qref) / Qtota 
 
As the simulation to determine the electrical auxiliary demand is based on a higher 
demand taking the 1.09 factor for distribution losses into account, the higher electrical 
energy consumption out of annual yield determination will now be referenced to a 
lower demand. This will result in a reduced overall efficiency of about -3 to -7%. 
 
On the grounds of the regulation text, the reduction of water heater efficiency due to 
the consideration of distribution losses only for the determination of Qtota would be 
correct. In this context, it wouldn’t be correct to consider the distribution losses in the 
mean annual useful demand as it refers to losses, which are not part of the useful 
energy. 
  
There should be a general discussion for what kind of systems these distribution losses 
shall be considered. It is only mentioned within the transitional methods 
(2014/C207/03) and not in the regulation itself.  
 
This is possible to be addressed in the scope of improvements to the existing 
standards.  
 
As an alternative, the current equation could be corrected to  
 
nwh = 0.6 * 366 * (Qref+1.09) / Qtota 
 
Note: this issue has also been addressed by CETIAT/ADEME in the document ErP CESI 
– Affaire 1730886, presented in the scope of this consultation. We support the findings 
and proposals presented. 
  

Lot 1: space heaters, combination heaters, packages of space heater, temperature control 
and solar device and packages of combination heater, temperature control and solar device 

 
Our contribution under Lot 1 focuses on the packages of space heater, temperature control 
and solar device and packages of combination heater, temperature control and solar 
device. 
  
 

https://www.ecohotwater-review.eu/downloads/ADEME%201730886%20-%20Note%20sur%20Erp%20CESI%20-%20Pertes%20thermiques%20de%20distribution%20ECS%20v170627.pdf
https://www.ecohotwater-review.eu/downloads/ADEME%201730886%20-%20Note%20sur%20Erp%20CESI%20-%20Pertes%20thermiques%20de%20distribution%20ECS%20v170627.pdf
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3. Package label: space and combination heaters 

As referred above, the package label is extremely important for solar thermal. It 
potentially facilitates the awareness raising process among consumers, namely regarding 
the benefits that can be grasped by including a solar thermal system in their heating 
system. Nevertheless, there are several issues regarding the performance of solar 
thermal systems within the package label that should be addressed. Some of these issues 
are related to the package label overall, while other topics refer to its functioning 
regarding solar devices (solar thermal systems). Some points were already addressed in 
‘General Remarks’. Though we present two alternative proposals for the revision of the 
method related solar devices as part of a package.  
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3.1. Proposal for a simplified method to replace the current method for solar thermal in 
the package space heating fiche 

 
The use of solar thermal systems has undeniable benefits, as it allows to use a free and 
unlimited source of energy. The regulations regarding packages including space and 
combination heaters are mainly designed around such heaters.  Solar thermal is 
considered as an add-on to the preferential heater.  
 
Nevertheless, systems using solar thermal are designed in order to give preference to the 
thermal energy provide by the solar system. Therefore, it is always preferential, with the 
heat generator being a back-up to the solar thermal system. 
 
This is not reflected in this regulation and the proposed methods, being strongly 
detrimental to solar thermal. Furthermore, the current methods, even if simplified, are 
complex in its application by installers.  
 
In order to address some of these gaps, one of the options is to consider a simplified 
approach regarding the inclusion of solar thermal in a space heating system. As applied 
for the “smart control factor”, we propose a table indicating performance improvements 
based on the average solar fraction of domestic space heating systems using solar 
thermal collectors. This solar fraction would be estimated based on the collector area. 
The solar fraction (proportion of total thermal energy provided by the system that is 
supplied by the solar system), would be considered as a “Package Performance 
Improvement Factor”, as described below. 
 

Collector Area (Acol) Solar Fraction / Package 
Performance Improvement Factor 
Cold and average climates 

Solar Fraction / Package 
Performance Improvement Factor 
Warmer Climate 

<10 m² + 15% +30% 
10 m² < Acol < 20 m² +30% +45% 
Acol > 20 m² +45% +60% 

 
This proposal includes also a differentiation on this factor between Cold and average 
climate and warmer climate, taking into account the increased solar fraction in southern 
countries and the corresponding performance improvement. 
 
This proposal would make the estimation easier for installers and would strongly ease 
the market surveillance efforts regarding the package label. 
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3.2. Proposal for an improved method to replace the current method for solar thermal in 
the package space heating fiche 

 
The current package fiche for space heating (CDR811/2013, annex IV, figure 1 and next) 
is found too complex. Furthermore, the calculation method for solar thermal is not 
showing the solar thermal performance on a realistic manner.  
 
Therefore, we propose a revision, including a better and simpler method, that combines 
the performance of both the backup heater and the solar thermal system.  
 
This proposal requires a longer explanation and support files; hence it is presented in 
detail in Annex I.  
 
 

Lot2: Water heaters, hot water storage tanks and packages of water heater and solar device 
 
The main remarks under this section refer to solar water heaters and solar devices. 

 
4. Solar water heater 
 

Solar water heaters are the only solar thermal systems that are subject to a product label, 
mainly because they are placed in the market with a heat generator (when this is not a 
back-up immersion heater). Most of such systems are the so called “thermosiphon” 
system. Due to its characteristics, namely the hot water storage tank being next to the 
solar thermal collector(s), these systems are almost non-existing in colder climates. In 
practice, the geographical scope of this product label is practically limited in its 
application to Southern Europe. However, the current methodology for calculation 
misrepresents the efficiency of such systems. Some improvements are possible are 
strongly recommended, as detailed hereunder. 
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4.1. Indicate the energy class for the relevant climatic region 
 
In this case, as these products are clearly targeting the warmer climates, the labelling 
should be done based on the performance for the relevant region, i.e., warmer climate 
conditions.  
 
Being aware that labelling a product highlighting just the warmer climate conditions 
can raise some questions, when considering products that can be theoretically placed 
in any part of the European market. In this case, there must be trust on the market 
operators and surveillance activities.  
Though, it must be stated that this case is incomparably less prone to mistakes, 
misleading of consumers and even unfair competition than the indication of load 
profiles, which is an integral part of these regulations. 
 
In alternative, a label indicating the energy efficiency class for each of the climate 
conditions can be considered, as it is currently the case with air conditioners (CDR 
626/2011). 
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4.2. Revise calculation for solar water heaters 
 
As referred previously, the calculation for solar water heaters is incorrect and 
misrepresents the performance of such systems in warmer climate conditions.  
 
The approach used treats the solar system as a back-up or secondary heater. Though, 
systems using solar thermal energy are designed in a way that enhances the use of 
solar energy, making it the primary source in relation to the additional heat generator.  
 
As such, the tapping patterns considered in the regulation are not reflecting the use 
done by the consumers using such systems. In fact, there isn’t a typical tapping pattern, 
as the consumer adapts the consumption to the solar resource. There is not a problem 
to apply the proposed test to thermosiphons, though it is a problem to apply the 
indicated tapping profile to label a solar water heater. 
 
Considering that the consumer adapts the demand in order to make the best use of 
the free solar resource, we propose that a factor similar to the smart control factor is 
applied to thermosiphon systems, contributing to correct partially the gaps on the 
tapping profile. 
 
This solution can be applied without revision of the relevant standards (EN12976), 
provided that weather data for warmer climates (same load profile) is used. In 
addition, a “smart control factor” of 10% should be applied, in order to reflect the 
consumer adapting behavior.  
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4.3 Proposal to include method mIO for the calculation of energetic performance 
indicators for domestic hot water solar systems  

 
The application of the regulations for water heaters would largely benefit from the 
inclusion, in addition to the current options, of the method mIO, a new method for the 
calculation of energetic performance indicators for domestic hot water solar systems 
based on the technical characteristics of their individual constituent components, in the 
framework of application of the Energy Labelling Regulations. 
 
This method is based on component test results (collector and storage) according to the 
current standards, avoiding expensive and time-consuming test of each individual system 
configuration.  
 
The required inputs for mIO are same as SOLCAL, plus collector heat capacity, heat 
exchanger power (or default), pipping length (or set default). 
 
This proposal is explained in further detail in annex II. The results of the calculations using 
this method are deemed as being reliable and representative of real test results, 
providing more representative results than the previous SOLCAL method, included in the 
current regulations. 
 
Therefore, we propose that this method is also included as an option for the referred 
calculations. 
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Annex I 
 
Proposal for a method to replace the current method for solar thermal in the package space 
heating fiche 
1. Introduction 

The current package fiche for space heating (CDR811/2013, annex IV, figure 1 and next) is 
found too complex and the calculation method for solar thermal is not showing the solar 
thermal performance on a realistic manner. Following is a proposal for a better and more 
simple method that combines the performance of both the backup heater and the solar 
thermal system. 
 
The explanations regarding the proposed method presented below are complemented with 
an excel file, available for download. 
 
2. Method 

The package for space heating is evaluated on its seasonable efficiency. An efficiency is 
defined according to formula (1). 

𝜂𝜂ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 =  𝑃𝑃ℎ𝑒𝑒𝑒𝑒𝑒𝑒,𝑜𝑜𝑜𝑜𝑒𝑒
𝑃𝑃𝑖𝑖𝑖𝑖,𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝

         (1) 

where 
Pheat,out kW Heat power output of the product 
Pin,prim kW Primary energy consumption 

 
Using the available data for the backup space heater, formula (1) can be rewritten as: 

𝜂𝜂𝑠𝑠ℎ =  𝑃𝑃𝑏𝑏𝑜𝑜𝑖𝑖𝑏𝑏𝑒𝑒𝑝𝑝,𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟
𝑃𝑃𝑖𝑖𝑖𝑖,𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝

         (2) 

where 
Pboiler,rated kW Rated (peak)  heat power output of the backup space 

heater 
ηsh  - Space heater efficiency 

 
Adding a solar thermal system to the space heater will reduce the primary energy needed 
(Pin,prim) to get the same heat power output (Pboiler,rated) according to: 

𝜂𝜂𝑠𝑠𝑠𝑠𝑠𝑠,𝑠𝑠𝑠𝑠𝑠𝑠 =  𝑃𝑃𝑏𝑏𝑜𝑜𝑖𝑖𝑏𝑏𝑒𝑒𝑝𝑝,𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟
𝑃𝑃𝑖𝑖𝑖𝑖,𝑝𝑝𝑝𝑝𝑖𝑖𝑝𝑝−𝑃𝑃𝑠𝑠𝑜𝑜𝑏𝑏𝑒𝑒𝑝𝑝

        (3) 

Where 
Psolar kW Rated (peak) heat power output of the solar system  
ηsys,sol  - Solar and backup heater efficiency 

Formula (3) is rewritten as formula (4) to determine the efficiency of the backup and solar 
system combination. 

http://solarheateurope.eu/wp-content/uploads/2018/08/Test-method-v1-GvA.xlsm
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Proposal for a method to replace the current method for solar thermal in the package space 
heating fiche 

𝜂𝜂𝑠𝑠𝑠𝑠𝑠𝑠,𝑠𝑠𝑠𝑠𝑠𝑠 =  𝑃𝑃𝑏𝑏𝑜𝑜𝑖𝑖𝑏𝑏𝑒𝑒𝑝𝑝,𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟

 �
𝑃𝑃𝑏𝑏𝑜𝑜𝑖𝑖𝑏𝑏,𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟

𝜂𝜂𝑠𝑠ℎ
� − 𝑃𝑃𝑠𝑠𝑜𝑜𝑏𝑏𝑒𝑒𝑝𝑝

        (4) 

 
The term Psolar represents the rated heat power output of the solar system, defined as in 
formula (5).  

𝑃𝑃𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑒𝑒 = 𝑃𝑃𝑠𝑠𝑠𝑠𝑠𝑠𝑒𝑒𝑒𝑒(∆𝑇𝑇𝑇𝑇𝑠𝑠𝑠𝑠,𝑒𝑒𝑎𝑎𝑎𝑎) ∙ 𝑁𝑁𝑎𝑎𝑠𝑠𝑚𝑚  ∙  ∆𝑡𝑡𝑖𝑖𝑖𝑖𝑒𝑒      (5) 
where 

Psolar(ΔTcol,amb) kW Rated heat output of the collector module applied at 
ΔTcol,amb 

ΔTcol,amb K Temperature difference between the collector and the 
ambient air. 
The Solar Keymark gives the Psolar for (relevant) values of 
30 K and 50 K. The latter is evaluated as too high for 
modern heating systems. 30 K is therefore proposed for 
this quantity. 

Nmod - Number of applied collector modules 
Δtint - = 0,25 

The ratio of overlap of space heating load and 
simultaneous available solar irradiation (> 150 W/m2).  
Rationale: see the end of this document 

 
The calculation method is summarized in formula (6). 

𝜂𝜂𝑠𝑠𝑠𝑠𝑠𝑠,𝑠𝑠𝑠𝑠𝑠𝑠 =  𝑃𝑃𝑏𝑏𝑜𝑜𝑖𝑖𝑏𝑏𝑒𝑒𝑝𝑝,𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟

 �
𝑃𝑃𝑏𝑏𝑜𝑜𝑖𝑖𝑏𝑏,𝑝𝑝𝑒𝑒𝑒𝑒𝑒𝑒𝑟𝑟

𝜂𝜂𝑠𝑠ℎ
� − 𝑃𝑃𝑠𝑠𝑜𝑜𝑏𝑏𝑒𝑒𝑝𝑝(∆𝑇𝑇𝑇𝑇𝑜𝑜𝑏𝑏,𝑒𝑒𝑝𝑝𝑏𝑏)∙𝑁𝑁𝑝𝑝𝑜𝑜𝑟𝑟 ∙ ∆𝑒𝑒𝑖𝑖𝑖𝑖𝑒𝑒 

     (6) 

 
- Placing into context - 
- Formula (6) shows the combined performance of a backup heater and a solar thermal 

system in one formula. In order to simplify the package fiche and better represent the 
importance of solar thermal as a full renewable source of heat, a redesign is proposed 
according to figure 1. 
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Figure 1- example of a redesigned package fiche with the combi backup and solar heating 
both as the first and preferential heater 

- Compared to the current package fiche one line is needed for both the backup heater and 
solar thermal system, the abstract factors ‘III’ and ‘IV’ are not needed anymore, the 
collector efficiency (not a standard quantity) is not needed and the lookup table for the 
tank rating is skipped. All in all this is much simpler. 

- The surveillance is much simpler and straightforward. For the solar part the Solar Keymark 
database can be consulted to read Psolar(30K) or (in rare cases) the collector test report 
needs to be consulted. The term Nmod should be declared by the supplier. 
 

 
- Example of the results - 
The effect of the proposed method on the energy label class is determined assuming: 

Psolar(30K) = 0,8 kW 
ηsh = 95% 
Δtint = 0,25 - 

To compare with the current package fiche, the following parameters are set at: 
Vsto = 50 x Asol / 1000 m3 
ηcol = 65% 
Tank rating= 0,83 - 

 
 
 
 
 
 

PRODUCT FICHE

Preferential heating:
Pboi l ,rated Pboi l ,rated η boil Psol ,peak Nmod Δtint η sys,sol

/( / ) - x x 0.25 ) %

Temperature control
III + %

Supplementary boiler: + %
Seasonal space heating efficiency η boil

( - ) x 0,1 + %
+

Seasonal space heating energy efficiency of package: %
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Proposal for a method to replace the current method for solar thermal in the package space 
heating fiche 
Table 1 - Examples of the system seasonal efficiency according to proposed method and the 
current method 

  Proposed: Current: 
Acol Pboil,rated = ηsys,sol,prop ηsys,sol,curr 
5 24 99% 98% 
10 24 103% 101% 
15 24 108% 103% 
20 24 113% 106% 
25 24 118% 109% 
30 24 125% 112% 
5 12 103% 101% 
10 12 113% 106% 
15 12 125% 112% 
20 12 139% 117% 
25 12 157% 123% 
30 12 181% 128% 

 
 

 
Figure 2 seasonal energy efficiency for a 24 
kW backup heater and ascending solar 
thermal system size. 

 
Figure 3 - seasonal energy efficiency for a 12 
kW backup heater and ascending solar 
thermal system size. 
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Proposal for a method to replace the current method for solar thermal in the package space 
heating fiche 
3. Evaluation of the method 

- Both the performance of the tank and the pump and control are not included in the 
calculation. However, the performance of the tank and pump are already managed by 
their dedicated energy labels and are currently both in the ‘best’ regions. Moreover, the 
pump and control are also not included in the current package fiche method. 

- The proposed method is a very simplified formula to determine the solar thermal 
performance. It is noted that this is also the case for the current method in the package 
fiche, with the difference that the proposed formula gives more realistic results, is simpler 
and offers better surveillance possibilities. 
It is noted that a more accurate, scientifically proven, method is only possible if the 
package fiche is based on an annual heat load (kWh). This is currently not the case and is 
not expected to be the case in near future. 
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Proposal for a method to replace the current method for solar thermal in the package space 
heating fiche 
4. Rationale on Δtint 

Δtint is the ratio of overlap of space heating demand load and simultaneous available solar 
irradiation.  The ratio is determined on an hourly basis for a full year. Simultaneous is defined 
as hours within days with a space heating load. The evaluation base of one day represents 
the effect of the heat storage tank that is assumed to cover at least 24 hours. Available solar 
irradiation is defined as an hour with an irradiation level higher or equal to 150 W/m2 
(according to a common definition of ‘sunshine hours’). 
Climate data: 

- TRY Wurzburg 
- Latitude = 49.8 
- Longitude = 9.9 
- Slope = 45.0  Azimuth = 0 
- Tilted Surface Radiation Mode: Hay and Davis  
- Ground Reflectance = 0.2 

Space heating load data: 
- Reference space heating load according to EN 12977-2  
- Location: Wurzburg 

Results: 
Heat load = 4000 hours 
Simultaneous solar irradiation = 1000 hours 
Δtint = 0,25 

-  

  

- It is noted that both for the backup heater and the solar system the peak power is applied 
in the formula. It is evident that both are not always delivering at peak power. The peak 
power for the solar system is corrected for simultaneous supply and demand. The peak 
power for the backup heater is typically designed for hot water production (combination 
heaters), while the space heating power output is typically significantly lower. 

- The ΔTint for warmer and colder climates needs to be determined. 
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Annex II 

Energy labeling of solar thermal systems (CDR 812/2013 on directive 2010/30/EU) Method 
for the estimation of the long-term energy yield of solar thermal systems 

 

1. Summary 

The present report aims at documenting a new method for the calculation of energetic 
performance indicators for domestic hot water solar systems based on the technical 
characteristics of their individual constituent components, in the framework of application of 
the Energy Labeling Regulations. 
The methodology for the calculation long-term solar yield is described in detail below and 
comprises the following steps: 

I. Initially, the information required regarding each of the individual components of the 
system is gathered 

II. Subsequently, the coefficients f1 και f2, of the characteristic equation (Eq. 3) are 
computed, according to Eqs. (5) and (6) below 

III. The annual long-term yield, QL, of the system is calculated by assuming a daily draw 
off volume Vd, which is determined depending on the load profile 

IV. The non-solar thermal energy, Qnonsol, is calculated for each load profile as the 
difference between the long-term annual yield and the required energy load: Qnonsol= 
Qd – QL. 
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2. Description of the proposed method mIO 

The proposed calculation method is based on the matching between energy influx-outflux in 
a SDHWS over a reference time period of operation equal to one day. This approach is all but 
unfamiliar, to the extent that it is already being used as a testing method for the evaluation 
of energetic performance of solar-only SDHWS based on the ISO Standard ISO 9459-2:1995- 
Solar heating - Domestic water heating systems - Part 2: Outdoor test methods for system 
performance characterization and yearly performance prediction of solar-only systems [1]. 
Besides, the same testing method has been integrated into the current European Standard 
EN 12976-2: 2006 - Thermal solar systems components. Factory made systems. Test methods, 
in which it is also being referred to as the CSTG Method [2]. 
 
The utilization of the influx-outflux balance as a method for the assessment of the expected 
solar yield of a SDHWS, based on the energetic characteristics of the collector and the tank, 
has been adequately documented in several relevant publications [3-7]. A brief description 
of the theoretical foundation of the mIO method is outlined below.  
From the combination of energy balances in the three subsystems of a solar thermal system, 
more specifically in the collector array, the heat exchanger and the solar tank, the analytical 
expressions describing the instantaneous stored energy,   , as well as the average 
instantaneous operating temperature of the collector Tf for the diurnal operation of the 
system are obtained: 
 

                       (1)  
 

(2) 
 
By integrating Eq. (1) over the period of one day, tD, the energy Q available at the end of the 
day is finally obtained as: 
 

 
 
where: 
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Energy labeling of solar thermal systems (CDR 812/2013 on directive 2010/30/EU) Method 
for the estimation of the long-term energy yield of solar thermal systems 
 

                                                                                                                                     (4) 
 
From the integration of Eq. (1), it also follows that the coefficients f1 and f2 can be written as 
a function of the specific characteristics of the SDHWS under consideration: 
 

 
 
From Eqs. (3), (5) and (6) it may be inferred that it is possible to calculate the expected daily 
yield of a SDHWS, provided that the structural and energetic characteristics of its individual 
constituent components are known. More specifically: 

• The overall loss coefficient of the collector field, which for typical operating conditions 
is computed from the expression (the thermal conductivity __ of the piping insulation, 
if not known, is taken equal to 0,04 Wm-1K-1) [8]: 

 
• The maximum efficiency value, n0, the loss coefficient, a1, and the temperature 

dependence of the heat loss coefficient, a2, are obtained from the collector testing 
results  

• The total thermal capacity (MC)C of the collector field is obtain ned by combining the 
thermal capacity of the collector, CC, known from the efficiency testing, with the 
amount of water contained within the piping: 

 
• The thermal capacity of the solar tank, (MC)s, is obtained from its volume: 

(MC )S  =VS ρ w c pw                                                                                                                          (9) 
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Energy labeling of solar thermal systems (CDR 812/2013 on directive 2010/30/EU) Method 
for the estimation of the long-term energy yield of solar thermal systems 

• From a series of diurnal measurements encompassing all seasons of the year, both in 
thermosyphon as well as forced-circulation solar systems, a representative time of 
operation equal to tD=28800 s does arise. 

• The heat exchanger rating, (UA)ex, is obtained from testings according to established 
standards. In the case of thermosyphon systems, if the relevant information is not 
available, the value of (UA)ex is taken equal to 100 W/K for Vs ≤ 200 lt, equal to 150 
W/K for 200 lt ≤ Vs ≤ 350 lt, whereas for Vs > 350 lt, (UA)ex is taken as obtained from 
measurements according to applicable standards. 

 
As far as the mean incidence angle coefficient, , is concerned, it is also known that this varies 
with the incidence angle, ϑ, according to the relation: 

                                                                                   (10) 
 
with the coefficient b0 being determined experimentally and being characteristic of each 
collector. The mean incidence angle coefficient, , therefore, may be calculated form Eq. 
(10), either by numerical integration, or as a simple arithmetic mean value over the range of 
incidence angles encountered during operation. 
 
From the moment the characteristic coefficients f1 and f2 have been computed, Eq. (3) may 
be used for the calculation of the expected daily yield from a SDHWS for any day. The 
information required is the diurnal solar radiation, H, the diurnal ambient temperature, , 
and the initial water temperature in the solar tank, Ts,in . 
 
The daily energy yield is calculated by assuming a daily draw-off volume Vd, which is a 
function of the load profile for which the calculations are performed, weighted in such a 
manner as to meet the energy load Qd specified by the Regulation for each load profile, 
assuming a water draw-off temperature of 45°C, as recommended by the EN12976-2 
standard, and cold water supply temperature equal to 10°C as specified by the Regulation: 

                                                        
 
The calculations are performed for the three climatic zones specified by the Regulation, using 
for each of them the diurnal meteorological data as these are obtained from the respective 
typical meteorological year, weighted according to the monthly climatic data provided by the 
Regulation. 
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Energy labeling of solar thermal systems (CDR 812/2013 on directive 2010/30/EU) Method 
for the estimation of the long-term energy yield of solar thermal systems 
 
An intermediate step in the calculations required is the estimation of the amount of energy 
which potentially remains unused, Qu, within the solar tank at the end of the day. This energy 
defines the temperature level at which the solar tank starts off the following day, after of 
course the nighttime losses have been subtracted. For the above calculation, normalized 
draw-off and mixing temperature profiles, respectively fV,L , fV,H and gV are required [1], where: 
 

• fV,L : the normalized draw-off temperature profile for a range of daily irradiation values 
from 9 MJ/m2 to 15 MJ/m2 
 

• fV,H : the normalized draw-off temperature profile for a range of daily irradiation 
values from 16 MJ/m2 to 25 MJ/m2 
 

• gV : the normalized draw-off temperature profile after homogenization of the tank 
water 

 
From a large number of temperature distribution and mixing measurements and for a wide 
range of solar tank volumes and system types (thermosyphon and forced convection ones), 
the distributions shown on Table 1 for horizontal and Table 2 for vertical tanks have been 
obtained as the most representative ones. 
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for the estimation of the long-term energy yield of solar thermal systems 
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for the estimation of the long-term energy yield of solar thermal systems 
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Energy labeling of solar thermal systems (CDR 812/2013 on directive 2010/30/EU) Method 
for the estimation of the long-term energy yield of solar thermal systems 
For each distinct day, i, of the year, the daily yield, Qi, is calculated, by means of Eq. (3). 
Afterwards, the annual yield is calculated, as the summation of 365 values of daily yield:  
 

                                                                                         
 
Finally, the non-solar thermal energy, Qnonsol, which is of interest for energy labeling purposes, 
is calculated for each load profile as the difference between annual yield, QL, and 
the demand in energy load. 
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3. Nomenclature 

 

A  Collector aperture area, m2 

a1  Heat loss coefficient of collector, W/(m2·K) 

a1  Temperature dependence of the heat loss coefficient of collector, 
W/(m2·K2) 

(AU)c  Overall heat loss coefficient of the collector field, W/K 

(AU)s  Overall heat loss coefficient of the solar tank, W/K 

cpw  Specific heat capacity of water, J/K 

Dp  Inner Pipe Diameter, m 

e  Discrepancy between different methods, % 

f1  Coefficient of the characteristic equation of the system, m2 

f2  Coefficient of the characteristic equation of the system, MJ/K 

H  Daily solar radiation, J/m2 

I  Solar irradiation, W/m2 

k  Incidence angle modifier of collector, - 

Lp  Length of the pipe, m 

(MC)C  Effective thermal capacity of the collector, kJ/K 

(MC)s  Thermal capacity of the solar tank, kJ/K 

N  Number of collectors, - 

n0  Peak collector efficiency, - 

Q  Solar gain of the day (energy available at the end of the day), MJ 

 Thermal power entering the solar tank, W 

Qd Daily energy load, kWh 

QL Annual yield, MJ 

QmIO  Daily yield, computed by the proposed mIO method, MJ 

Qnonsol  Annual non-solar heat contribution, kWh 

Qnonsol,mIO Annual non-solar heat contribution determined by the mIO method, kWh 
Qref  Reference energy (specific to each load profile), kWh/day 

Qu  Energy potentially unused, kWh 

solpump  Pump power consumption, W 

solstandby  Standby power consumption, W 
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Energy labeling of solar thermal systems (CDR 812/2013 on directive 2010/30/EU) Method 
for the estimation of the long-term energy yield of solar thermal systems 

t  Time, s 

td  Period of one day, s 

Ta  Ambient temperature, °C 

TF  Average instantaneous operating temperature of the collector, °C 

Ts  Average temperature of the water in the solar tank, °C 

Ts,in  Initial average temperature of the water in the solar tank at the, °C 

Vd Daily draw-off volume, l 

Vbu Volume of the non-solar heat storage, l 

Vnom Nominal volume of the storage tank, l 

Vs Solar tank volume, m3 
(UA)ex Overall heat transfer coefficient of heat exchanger, W/K 

δP Thickness of the pipe insulation, m 

ϑ Incidence angle, deg 

λP Thermal conductivity of the pipe insulation, W/(m K) 
ρw Density of water, kg/m3 

 
 
Acronyms 
CSTG Testing method for the performance assessments of SDHWS according to ISO 9459-

2:1995 
DST Testing method for the performance assessments of SDHWS according to ISO 9459-

5:1995 
mIO The proposed method for the performance calculation of solar thermal products in 

the context of Energy Labelling 
SDHWS Solar domestic hot water system 
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