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1 INTRODUCTION

The Energy Performance Building Directive (EPBD) prescribes the use of an Energy Performance Certificate (EPC). This EPC displays the energy performance of a building and cost-effective measures to enhance energy performance are advised. Detailed implementation is left to the Member States, thus allowing each MS to choose the regime that corresponds best to its particular situation.

From 2006, when a dwelling is built, sold or rented out, an Energy Performance Certificate should be supplied mandatory. 

The energy performance of buildings should be calculated on the basis of a methodology, which may be differentiated at regional level. The methodology should include aspects concerning:

· thermal characteristics

· installation (heating, hot water supply, air conditioning)
· application of renewable energy sources

· natural ventilation

· passive solar systems and solar protection
· indoor climatic conditions.

A survey performed during the frame of the Solarkeymark II project (D17) has shown that most of MS already have softwares or methods enabling to assess the energy performance of a building. If the majority of these methods are well adapted to new buildings, only some of them are adapted to existing buildings. Furthermore, only few countries have integrated solar thermal systems into their calculation methods.
The EN 15316-4.3 standard allows to calculate the contribution of thermal solar system to space heating and/or domestic hot water needs and the thermal losses and auxiliary energy consumption of the thermal solar system. Because this standard was only adopted in June 2007, it has not been implemented in any existing softwares enabling to assess the energy performance of a building so far. 
A software (SOLEN), based on EN 15316-4.3 standard, has been developed in the framework of the European SolarKeymark II project. This software allows calculating the monthly and annual thermal performance of a solar thermal system as well as the energy savings and the quantity of CO2 avoided compared with a conventional system. 
This report aims at demonstrating how software based on EN 15316-4.3 standard can be used in conjunction with energy performance calculation methods and how Energy Performance Certificate can be positively influenced by solar thermal systems.
2 METHODOLOGY
We used the following methodology to assess the impact of solar thermal systems on EPC (see Figure 1):
1. selection of typical residential buildings (both dwellings and apartment buildings);
2. selection of an energy performance calculation method. We used the 3CL French method developed by the Tribu Energie consulting company;
3. for each typical residential building, an energy performance assessment is performed and an EPC is issued;

4. different solar thermal systems (SDHW, comby system) are simulated for different climates using the SOLEN software and the impact of these systems on the reduction of the total energy consumption of the building is calculated;
5. a new EPC is issued taking into account the contribution of thermal solar systems to space heating and/or domestic hot water needs.
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Figure 1 – Methodology – Step to step
3 RESULTS

3.1 Two storey detached house

This typical two storey residential house is located in the Paris suburb. The house was built in 1989. Heated area is 85 m². Figures 2 and 3 show the front elevation and plan of the house.
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Figure 2 – Two storey detached house – Front elevation
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Figure 3 – Two storey detached house – Plan
Concerning the initial configuration of the heating system (called reference system), 2 case studies were performed:
· Both space heating and domestic hot water production are operated using a gas-fired boiler.

· Space heating is operated using electrical appliances and domestic hot water is produced with an electric water heater.
A Solar Domestic Hot water system with 3 m² of solar collector was considered to enhance energy performance of the house.
Tables 1 and 2 show the main results for the 2 configurations. Results are expressed in kWh per year (of primary energy) and in kWh per m² of heated area and per year.
	Heating system
	Heating
	DHW
	Solar 
	Total
	Energy efficiency

	
	kWh(PE)
	kWh(PE)
	Fraction
	kWh (PE)/m²
	class

	Reference system
	11269
	2505
	0%
	162
	D

	Solar
 water heater
	11269
	1137
	61%
	146
	C

	Gain
	
	
	
	-10%
	


Table 1 – Two storey detached house - Gas heating
	Heating system
	Heating
	DHW
	Solar 
	Total
	Energy efficiency

	
	kWh(PE)
	kWh(PE)
	Fraction
	kWh (PE)/m²
	class

	Reference system
	17148
	6223
	0%
	275
	E

	Solar1  water heater
	17148
	2587
	61%
	232
	E

	Gain
	
	
	
	-16%
	


Table 2 – Two storey detached house - Electric heating
3.2 One storey detached house

This typical one storey residential house is located in the Alpin mountain region near Lyon. The house was built in 1993. Heated area is 100 m². Figure 4 shows a plan of the house.

Concerning the initial configuration of the heating system (called reference system), only one option was investigated: space heating and domestic hot water production are operated using a gas-fired boiler.

A Solar Combi System (both space heating and domestic hot water production) with 12 m² of solar collector was the only cost-effective measure considered to enhance energy performance of the house.
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Figure 4 – One storey detached house – Plan
Table 3 shows the main results of the study. Results are expressed in kWh per year (of primary energy) and in kWh per m² of heated area and per year.

	Heating system
	Heating
	DHW
	Solar 
	Total
	Energy efficiency

	
	kWh(PE)
	kWh(PE)
	Fraction
	kWh (PE)/m²
	class

	Reference system
	11269
	2505
	0%
	138
	D

	Solar
 Combi system
	8378
	41%
	84
	B

	Gain
	
	
	
	-39%
	


Table 3 – One storey detached house - Gas heating
3.3 Two storey terraced house

This typical two storey terraced house is located in the South part of France near Cannes. The house was built in 1992. Heated area is 159 m². Figures 5 and 6 show the front elevation and plan of the house.

Concerning the initial configuration of the heating system (called reference system), only one option was investigated: space heating is operated using an oil-fired boiler and domestic hot water is produced with an electric water heater.

A Solar Domestic Hot Water system with 3 m² of solar collector was the only cost-effective measure considered to enhance energy performance of the house.
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Figure 5 – Two storey terraced house – Front elevation
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Figure 6 – Two storey terraced house – Plan
Table 4 shows the main results of the study. Results are expressed in kWh per year (of primary energy) and in kWh per m² of heated area and per year.

	Heating system
	Heating
	DHW
	Solar 
	Total
	Energy efficiency

	
	kWh(PE)
	kWh(PE)
	Fraction
	kWh (PE)/m²
	class

	Reference system
	11093
	6938
	0%
	113
	C

	Solar 1 water heater
	11093
	1270
	84%
	78
	B

	Gain
	
	
	
	-31%
	


Table 4 – Two storey terraced house
3.4 Apartment building

This typical apartment, located in the Paris city, is positioned at the second floor of a multi storey building. The building was built in 2000. Heated area of the flat is 66 m². Figure 7 shows a plan of the flat.

Concerning the initial configuration of the heating system (called reference system), only one option was investigated: space heating and domestic hot water are produced using a central gas-fired boiler.

A solar thermal installation for the production of Domestic Hot Water with 1.5 m² of solar collector per flat was the only cost-effective measure considered to enhance energy performance of the building.
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Figure 7 – Apartment building – Plan
Table 5 shows the main results of the study. Results are expressed in kWh per year (of primary energy) and in kWh per m² of heated area and per year.

	Heating system
	Heating
	DHW
	Solar 
	Total
	Energy efficiency

	
	kWh(PE)
	kWh(PE)
	Fraction
	kWh (PE)/m²
	class

	Reference system
	5950
	3419
	0%
	142
	C

	Solar  installation
	5950
	1880
	45%
	119
	C

	Gain
	
	
	
	-16%
	


Table 5 – Apartment building
4 CONCLUSION
Energy Performance Certificate is mandatory when a house or an apartment is built, sold or rented out. Together with this EPC, experts should advise the owner with cost-effective measures to enhance energy performance of the building. It is expected that this will have a major impact on the increased awareness of building owners and users regarding the energy performance of buildings. It will probably play a key role in the improvement of existing buildings that is a major challenge in reducing building CO2 emissions.
Up to mid 2007, the impact of solar thermal energy in these certification procedures was weak due to the lack of harmonized calculation methods. With the adoption in June 2007 of EN 15316-4.3 standard it can be expected that solar thermal energy will play an increased role in the refurbishment of building as an efficient energy-saving measure.
This report has shown that the installation of solar thermal systems in existing buildings (both dwelling and flat) can have a rather strong impact on the ranking of building energy performance in terms of energy-efficient class.
� The backup system for the Solar Domestic Hot Water system uses the same energy as the reference system.


� The backup system for the Solar Combi system uses the same energy as the reference system.
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RE: remarques rapport final etude cesi thermosiphons

		From

		Bruno GAGNEPAIN/ADEME

		To

		MEHL.ADEME@ademe.fr; MEHL, Céline

		Cc

		Caccavelli, Dominique

		Recipients

		MEHL.ADEME@ademe.fr; CONTENEUR MIGRATION/CN=MIGRATION BAL SOPHIA/CN=DDD/CN=UTILISATEURS/CN=MEHLC; CONTENEUR MIGRATION/CN=MIGRATION BAL SOPHIA/CN=DDD/CN=UTILISATEURS/CN=CACCAVELLI





Bonjour 

OK pour les réponses aux remarques, hormis celle de la page 52. En effet, l'inclinaison à 35° favorise la production sur les mois d'avril à juin, mais ensuite, il n'y a quasiment pas de différences quelle que soit l'inclinaison de juillet à septembre, donc il s'agirait plutôt du printemps que l'été. 
OK, pour la relecture par les fabricants francophones, qui seront peut-être heureux d'apprendre l'existence de cette étude. 
Pour la mise en accès libre sur le site internet, oui sur le principe car j'ai récemment interpellé Dominique sur le fait que les articles concernant le solaire thermique commençaient à dater sérieusement (2005 pour le plus récent). Par contre, il est peut-être préférable d'attendre la relecture par les fabricants. 
Cordialement 
Bruno GAGNEPAIN 





MEHL, Céline <celine.mehl@cstb.fr> 



22/08/2007 10:49 A

"Bruno GAGNEPAIN/ADEME" <bruno.gagnepain@ademe.fr> 

cc

"Caccavelli, Dominique" <dominique.caccavelli@cstb.fr> 

Objet

RE: remarques rapport final etude cesi thermosiphons



	









Bonjour, 
  
Vous pourrez trouver ci-joint nos réponses à vos remarques ainsi que le rapport final repris suite aux modifications proposées. 
  
En ce qui concerne une relecture des fabricants, nous vous proposons de diffuser par email ce rapport à quelques fabricants francophones de systèmes thermosiphons ainsi qu'à Enerplan. 
  
De plus, nous pourrions le mettre en accès libre sur notre site Internet avec possibilité de téléchargement du document avec votre accord. 
  
Enfin, pour une valorisation de cette étude, nous envisageons de produire un article dans CFP ou dans la Revue Installateurs. 
  
En attendant vos remarques. 
  
Cordialement, 
  
Céline Mehl 
  
  



  _____  


De : Bruno GAGNEPAIN/ADEME [mailto:bruno.gagnepain@ademe.fr] 
Envoyé : mardi 21 août 2007 12:12
À : MEHL, Céline
Cc : Caccavelli, Dominique
Objet : remarques rapport final etude cesi thermosiphons


Bonjour 

Voici les commentaires ou questions sur le contenu du rapport final de l'étude sur les cesi thermosiphons. Ils sont rassemblés dans le document ci-joint. 
Je reviens à la charge concernant une question posée dès le début de cette étude. Quelle valorisation est prévue vers les principaux intéressés, à savoir les fabricants de ces matériels, quelle relecture aussi est prévue à leur niveau? 
Comme rappelé précédemment à D. Caccavelli, pour les rapports intermédiaires ou finaux, la procédure habituelle est la suivante: envoi de la version électronique du rapport provisoire, allers et retours entre cstb et ademe, puis envoi des versions finales du rapport (une papier et une électronique, CD-Rom). 
Cordialement 
Bruno GAGNEPAIN 
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