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PREAMBLE

This notification covers two decrees, one amending the decree of 29 November 2000 on the thermal properties of new buildings and extensions, and one amending the decree of 1 December 2000 on the application of the Th-C and Th-E calculation rules.

Articles 6 and 7 of the decree of 29 November 2000 on proof of the thermal efficiency of construction products used comply with articles 6 and 7 previously notified to and registered by the European Commission on 28 March 2002 under no. 2002/0136/F.

1) The decree of 29 November 2000 on the thermal properties of new buildings and extensions has applied since 1 June 2001.

The purpose of the amending decree is to:

a) correct inaccuracies and material errors identified by users in the meantime;

b) supplement the rules for calculating conventional energy consumption, mainly in order to take account of renewable energy (wood-fired boilers and solar heating systems).

The main changes are as follows:

· Article 12: reference for solar heating systems defined.

· Article 16: reference ventilation flow values used to calculate energy efficiency amended. 

NB: For residential premises, the minimum requirements laid down in public health regulations must be used as the reference value.

For non-residential premises, the 20% tolerance applicable to the minimum requirement laid down in public health regulations has been abolished.

· Article 21: right to consume more in the case of reversible Joule effect heating system emitters fitted with a suitably dimensioned cooling fan abolished.

· Article 22:
- reference for non-Joule effect heating systems (mainly method of regulating operational temperature) clarified;



-  reference for wood-fire boilers and district heating defined.

2) The changes to the decree of 1 December 2000 approving the Th-C and Th-E calculation rules (articles 4 and 5 of the decree of 29 November 2000 on the thermal properties of new buildings and extensions) are divided into two parts:

· The first part summarises corrections and clarifications to the present text, paragraph by paragraph, in tabular form.

· The second part contains additional rules to take account of solar heating systems.

3)  These changes have been entered on a grid under one of three headings for the purpose of clarity: simplification or clarification (1), material correction (2) or new measure (3). Most new measures result from the inclusion of renewable sources of energy or standard practices.

This grid applies to the amendments to the decree of 29 November 2000 in the form of a table entitled “Table of amendments to the decree of 29 November 2000” and to the first part of the annexes to the decree of 1 December 2000. The type of change (1, 2 or 3) is given in the right-hand column of the table.
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DRAFT AMENDMENTS TO THE DECREE OF 29 NOVEMBER 2000

Decree of 29 November 2000 on the thermal properties of new buildings and extensions

The Minister for Equipment, Transport, Housing, Tourism and the Sea and the Deputy Minister for Industry,

Having regard to Directive 89/106/EC of 21 December 1988 on the approximation of laws, regulations and administrative provisions of the Member States relating to construction products.

Having regard to Directive 98/34/EC of 22 June 1998 laying down an information procedure in the field of technical standards and regulations.

Having regard to the Construction and Housing Code, amended by decree no. 2000-1153 of 29 November 2000.

Having regard to amended decree no. 92-647 of 8 July 1992 on the suitability of construction products.

Having regard to decree no. 95-21 of 9 January 1995 on the classification of land transport infrastructures and amending the Town Planning Code and the Construction and Housing Code.

Having regard to the decree of 30 May 1996 on the classification of land transport infrastructures and soundproofing of residential buildings in sectors exposed to noise,

Hereby decree:

PART I

DEFINITIONS
Art. 1. – The purpose of the present decree is to specify how the rules laid down in article R. 111-20 of the Construction and Housing Code are applied.

Art. 2. – Three winter zones (H1, H2 and H3) and four summer zones (Ea, Eb, Ec and Ed) are defined in Annex I to the present decree.

Three levels of exposure of casements to noise from transport infrastructures (BR1, BR2 and BR3) are defined and determined as explained in Annex II to the present decree.

Art. 3. – The terms used in the present decree are defined in Annex III.

Art. 4. – Conventional energy consumption in a building for heating, ventilation, air-conditioning, hot water and (for the buildings referred to in 25 and 58) lighting is expressed in the form of a coefficient (coefficient C).

This coefficient is calculated every year by adopting standard climatic data for each zone (H1, H2 and H3) and aggregating the quantities of energy consumed using calculation rule Th-C, as approved by decree of the Minister for Construction and Housing.

This coefficient is generally expressed in kilowatt/hours of primary energy (kWh-ep).

Art. 5. – The standard inside temperature in a non-air-conditioned building in summer (Tic) is equal to the maximum average over three consecutive hours at operational temperature and is calculated by adopting standard climatic data for each zone (Ea, Eb, Ec et Ed).

The rule for calculating Tic is defined in calculation rule Th-E, as approved by decree of the Minister for Construction and Housing.

Art. 6. – The project manager must be able to prove all data values used to calculate C or Tic.

The value of the thermal properties of products governed by amended decree no. 92-647 of 8 July 1992 on the suitability of construction products may be proven by reference to European technical standards or agreements. These products must be identified by a CE mark.

Where the value of a thermal property of a product cannot be proven, the value to be used is specified in the Th-C and Th-E calculation rules.

Art. 7. – Where European standards have not yet been published, product properties may be proven by reference to French or equivalent standards.

In the case of products from the European Community and EFTA countries which are contracting parties to the EEA Agreement, product properties may be proven by reference to:

· an international standard accepted in one of these countries;

· a standard or code of practice issued by a national standardisation institution or an equivalent supervised body in one of these countries;

· a mandatory technical rule governing manufacture, marketing or use in one of these countries;

· a traditional, innovative or supervised manufacturing process in one of these countries, documented in sufficient technical detail for the product to be evaluated for its intended purpose.

Art. 8. – 1. Any new building which the project manager can demonstrate satisfies all three of the following conditions shall be deemed to satisfy the present thermal regulation:

a) the coefficient C of the building is less than or equal to the reference coefficient C for the building (Cref) determined on the basis of the reference thermal properties set out in Part II of the present decree;

b) in a non-air-conditioned building, the temperature Tic of the building is less than or equal to the standard reference inside temperature of the building (Ticref) determined on the basis of the reference thermal properties set out in Part II of the present decree. This requirement may also be met by calculating Tic and Ticref for each zone of the building in turn;

c) the thermal insulating properties of partitions, casements, heating, ventilation, hot water, air conditioning and lighting equipment and protection from sunlight are at least equal to the minimum thermal properties set out in Part III of the present decree.

2. Compliance with the requirements set out in 8-1 may be proven mathematically or by verifying that the equipment and structures in the building perform to at least the standards set out in Parts II and III.

3. Buildings using construction products which comply with the procedures and techniques approved in accordance with Part IV of the present decree are deemed to comply with building regulations.

PART II

REFERENCE THERMAL PROPERTIES

Chapter I
Thermal insulation

Art. 9. - Heat losses through partitions and casements in a building are expressed as the average coefficient of loss though partitions and casements in the building (Ubât) in W/m2K, determined using calculation rule Th-C.

Art. 10. - The reference average coefficient of loss through partitions and casements in the building (Ubât-ref ), is expressed as follows:

a1.A1+a2.A2+a3.A3+a4.A4+a5.A5+a6.A6+a7.A7+a8.L8+ a9.L9+a10.L10

___________________________________________________________________

A1+A2+A3+A4+A5+A6+A7
where:

A1 is the surface area of vertical opaque partitions, including vertical partitions in loft extensions;

A2 is the surface area of floors beneath lofts or pitched roofs, including horizontal partitions in loft extensions;

A3 is the surface area of high floors other than those included in A2;
A4 is the surface area of low floors;

A5 is the surface area of doors, excluding fully glazed doors;

A6 is the surface area of windows, fully glazed doors, French windows and transparent or translucent partitions with no shutters;

A7 is the surface area of windows, French windows and transparent or translucent partitions with shutters;

L8 is the length of the peripheral join between low floors and a wall;

L9 is the length of the peripheral join between intermediate floors or floors beneath lofts and a wall;

L10 is the length of the peripheral join between a wall and the high floors used to calculate A3.

The surface areas A1 to A7 are the internal surface areas of partitions and the lengths L8 to L10 are calculated on the basis of the internal dimensions of the premises. Only partitions or joins which face into heated rooms, on the one hand, and the outside, unheated rooms, the ground or a ventilation space, on the other hand, are taken into account when calculating these surface areas and lengths.

The surface area taken into account for doors, windows and French windows is given in the table.

Where the peripheral join of a floor coincides with the join between an intermediate floor and a low floor or a high floor, the length taken into account is L8 or L10 respectively.

The values for coefficients a1 to a10 are given in the table below:

	COEFFICIENT  
	ZONES

H1 and H2
	ZONE H3 

	a1 (W/m²K)
	0.40
	0.47

	a2(W/m²K)
	0.23
	0.30

	a3(W/m²K)
	0.30
	0.30

	a4(W/m²K)
	0.30
	0.43

	a5(W/m²K)
	1.50
	1.50

	a6(W/m²K)
	2.40
	2.60

	a7(W/m²K)
	2.00
	2.35

	a8(W/mK)
	0.50
	0.50

	a9(W/mK)
	0.7 for detached houses, 

0.9 for other buildings
	0.7 for detached houses, 

0.9 for other buildings

	a10(W/mK)
	0.7 for detached houses, 

0.9 for other buildings
	0.7 for detached houses,

0.9 for other buildings


[image: image1]Art. 11. - The surface areas of partitions and casements used to calculate Ubât-ref are identical to the surface areas used to calculate Ubât.
However, where the total surface area of casements (A6 and A7) is greater than the percentage stipulated below, the part of the surface area which exceeds this limit is treated as a vertical opaque partition (A1) and added to it for the purposes of calculating Ubât-ref. This limitation is applied in order to maintain the ratio between surface areas with and without shutters.

In residential buildings, this limit is equal to 25% of the habitable surface area, as defined in article R. 111-2 of the Construction and Housing Code.

In non-residential buildings, this limit is equal to 50% of the surface area of the façade, which is taken as being equal to the total surface area of transparent, translucent and opaque vertical partitions in contact with the outside or unheated rooms.

Chapter II

Solar irradiation during the heating period 

and summer comfort 

Art. 12. - The reference solar irradiation of a building used to calculate Cref is determined by assuming the reference surface areas of casements are as calculated in accordance with article 11. These casements are assumed to be vertical with no nearby mask and that one quarter face north, one quarter face east, one quarter face south and one quarter face west.

The reference solar factor for casements is 0.40.

Where the heating and/or hot water system uses solar power, the surface area of the solar collector is taken as zero. 

Art. 13. - The reference solar factor for casements used to calculate Ticref is set out in the table below, depending on their exposure to noise, the direction they face, their angle, the climatic zone and the daily inertia of the building or zone of the building.

Calculating Ticref – reference solar factor

Buildings with very heavy inertia: Ticref is calculated using either the design inertia or the inertia given in the above table.

Buildings with very light inertia: the reference solar factors are as given in the above table for light inertia and Ticref is calculated using very light inertia.

Rooms subject to transient occupation: the reference solar factor is 0.65 for vertical casements and 0.45 for horizontal casements.

The boxes marked NA denote configurations which must not be used for the purpose of calculation.

Casements are assumed to have no nearby mask.

The reference sequential inertia is equal in terms of thermal capacity to the daily inertia.

Non-residential premises: the reference solar factor of the open part of casements is equal to 1 where the reference solar factor for the casements is 0.65 or 0.45 on the above table and 0.50 in all other cases.

Where the mathematical value of Ticref is less than 26oC, Ticref is taken as equal to 26oC.

Art. 14. – The reference coefficient of absorption of opaque partitions used to calculate Ticref is 0.5 for vertical partitions and 0.7 for horizontal partitions.

The partition insulation and the ventilation system used to calculate the design coefficient C are used as the reference values for calculating Ticref.

Chapter III

Permeability to air

Art. 15. – Reference permeability to air under a pressure of 4 Pa on the outside shell of the building, reduced to the surface area of the shell is determined as follows:

0.8 m3/(h.m2) for detached houses;

1.2 m3/(h.m2) for other residential, office, hotel, restaurant, teaching and sanitary premises;

2.5 m3/(h.m2) for other uses.

The surface area of the shell for the purpose of this article is equal to the aggregate surface area used to cal- culate Ubât-ref', excluding the surface area of low floors (A4).

Chapter IV

Ventilation

Art. 16. – The reference ventilation system is such that the same outside air is used successively to ventilate adjacent premises or premises separated solely by traffic areas, within the limits imposed by current regulations.

The reference system for residential premises is a forced extraction system, the total air intake of which is equal to the nominal flow, corrected in accordance with articles 17 and 18. The flows used are equal to the minimum flows set out in public health regulations, corrected in accordance with articles 17 and 18.
The reference system for non-residential premises is a system of forced air intake and extraction with no heat exchanger, no pre-heating of incoming air and equal intake and extraction. The incoming and outgoing flows required are the same as the design flows, corrected in accordance with articles 17 and 18. Where design flows exceed minimum flows required under public health regulations by more than 20%, the reference flows are taken as equal to minimum flows required under public health regulations plus 20%.

Art. 17. – The reference permeability of the networks corresponds to class A “forced ventilation other than low pressure” as defined in the Th-C calculation rule.

Art. 18. – The reference incoming or outgoing flow is increased by a coefficient of excess Cd in order to take account of uncertainty in the classification of inlets and outlets and negative pressure in the aeraulic network. The reference value of Cd is 15%.

In residential buildings, reference extraction outlets in kitchens are two-speed and have a manual flow regulator. Other outlets are fixed speed.

In non-residential buildings, flows in rooms occupied intermittently are regulated depending on whether or not the premises are in use.

Art. 19. – In residential buildings located in zones H1 et H2 with Joule effect heating, the reference ventilation system is a system with modulated flows or heat recovery which allows heat losses due to specific ventilation to be reduced by 20%, without affecting the permeability of the shell calculated in accordance with articles 16 to 18.

Art. 20. – The reference rating of fans Pventref is 0.25 watt per cubic metre per hour.

The air flows taken into account are the incoming and outgoing flows via the system fans described in articles 16, 17, 18 and 41.

Alternatively, the reference rating of fans may be calculated more accurately using the rule described in Annex IV.

Chapter V

Heating

Art. 21. – The reference consumption for a Joule effect heating system is calculated on the basis of the following assumptions:

1. The system has no heat generation, storage or distribution losses.

2. The heating is programmed using a system which complies with current standards or technical practices, taking account of the inside temperature, either directly or from a change in the set points of the terminal regulators, but with no optimisation function.

3. The couple formed by the emitter and its regulator has a class C space variation and a class C time variation as defined in the Th-C calculation rule.

4. Losses from the back of emitters are zero.

5. Emitters are not fitted with fans

Art. 22. – The reference consumption for heating systems other than those governed by article 21 is calculated on the basis of the following assumptions.

1. Generation

The reference system consists of oil- or gas-fired boilers whose:

- nominal heating power Pn, expressed in kW, is the same as that used to calculate C;

- minimum operating temperature is the same as that of a standard boiler as defined in the Th-C calculation rule;

- efficiency is as set out below:

	
	Pn(400kW
	Pn(400kW

	NCV output at full load (%) with water in the boiler at an average temperature of 70°C
	84 +2.logPn
	89.2

	NCV output at 30% load (%) with water in the boiler at an average temperature of 50°C
	83 +2.logPn
	88.2

	Losses at zero load (% of Pn) with a temperature differential between the average temperature of the water in the boiler and the ambient temperature of 30°C
	1,75-0.55.logPn
	0.32


Where the boiler-room contains several generators, generators not in use must be hydraulically isolated.

The operating temperature of the generators depends on:

· the inside temperature, where they serve less than 400m2;

· the outside temperature, where they serve more than 400 m2.

The reference system for wood-fired boilers comprises class 1 boilers as defined in the Th-C calculation rule, with a minimum useful load of 30% of the rated power at a temperature of 70 °C. 

1a
Exchange

In heating systems connected to a district heating network, the elements in the reference sub-station are isolated with a category 2 product for the secondary network and a category 3 product for the primary network, as defined in the Th-C calculation rule.

2. Distribution

Reference hot-water distribution systems have coefficients of loss expressed in W/m.K which are equal to the following values, where d is the external diameter of the uninsulated pipe in metres:

2.6.d + 0.20 for networks outside heated spaces;

3.5.d + 0.85 for tiled networks in heated spaces;

32.9.d + 0.22 for other systems in heated spaces.

The temperature of the water is high as defined in the Th-C calculation rule.

The temperature of the water circulated is regulated on the basis of:

· the inside temperature, where the system serves less than 400 m2;

· the outside temperature, where the system serves more than 400 m2.

Reference distribution pumps operate at a constant speed and are overridden when the heating cuts out when background temperatures are maintained, as defined in the Th-C calculation rule.

3. Heating programme

Heat distribution is programmed by an automatic device which complies with current standards or technical practices, has no optimisation function and takes account of the inside temperature either directly or from a change in the set points of the terminal regulators.

However, no account need be taken of the inside temperature in rooms which are constantly occupied and a single programming device controls more than 400 m2.

4. Emission and regulation

The couple formed by the emitter and its regulator has a class C space variation and a class D time variation as defined in the Th-C calculation rule.

Emitters are supplied with hot water as defined in the Th-C calculation rule.

Losses from the back of emitters are zero.

Emitters are not fitted with fans.

Art. 23. – The reference energy consumption is calculated as follows for systems which use Joule effect heating only for part of the power.

An initial heat consumption reference value Cref1 is calculated on the basis of the assumption that the heating is Joule effect only. A second reference value Cref2 is calculated on the basis of the assumption that the heating is non-Joule effect.

Cref is equal to the weighted average of Cref1 and Cref2 using the weighting coefficients obtained from the Th-C calculation rule.

Chapter VI

Hot water

Art. 24. - 1. Generation using a Joule effect system
Storage losses in the reference system are calculated using a cooling constant Cr in the water heater, expressed in (W.h)/(litre.K.day) on the basis of its capacity V in litres, which is equal to:

· Cr = 1.25.V-0.33 where V is equal to or less than 500;

· Cr = 2.V-0.4 where V is greater than 500.

2. Generation using a different system

Generating losses in reference hot-water systems other than those referred to in article 24-1 are calculated by assuming that the hot water is generated by one or more generators as described in article 22-1.

Reference storage losses are calculated on the basis of a hot-water storage bulb with a cooling constant Cr, expressed in (W.h)/(litre.K.day) on the basis of the storage volume V in litres, where Cr = 3.3.V-0.45.

3. Hot-water system using Joule effect 

for only part of its power

The reference energy consumption for a hot-water system which uses the Joule effect for only part of its power is calculated as follows.

An initial hot-water consumption value Cref1 is calculated on the basis of the assumption that all the hot water is generated using the Joule effect. A second reference value Cref2 is then calculated on the basis of the assumption that the hot water is generated without using the Joule effect.

Cref is equal to the weighted average of Cref1 and Cref2 using the weighting coefficients obtained from the Th-C calculation rule.

4. Distribution

The parts maintained at the distribution temperature of the reference hot-water system are insulated using insulation with a coefficient of loss, expressed in W/m.K, equal to 2.6.d + 0.20, where d is the external diameter of the uninsulated pipe in metres.

Chapter VII

Lighting

Art. 25. – This chapter applies to buildings governed by article R. 111-20 of the Construction and Housing Code, with the exception of the buildings referred to in article R. 111-1.

Art. 26. – The reference lighting power (Peclref) depends on the purpose of the zone or room. It is given in the tables below (in watts per square metre of floor surface of the room or in watts per square metre of floor surface for constant lighting of 100 lux).

Either of the two calculation rules (overall or detailed) given in the Th-C calculation rule may be used to obtained the reference lighting consumption.

Overall calculation:

	INTENDED PURPOSE OF ZONE
	Peclref

	Shops and offices
	16 W/m²

	Teaching, health care facilities without accommodation, event and conference halls, industrial………………………
	15 W/m²

	Heath care facilities with accommodation, hotels and restaurants, premises not classified in another category……………………
	12 W/m²

	Sports premises, storage, transport……………………….
	10 W/m²

	Zone where general lighting alone is too dim for comfort ….
	3 W/m2 for 100 lux


Detailed calculation:

	PREMISES
	Peclref

	Storage and archives
	6 W/m²

	Reception and corridors
	12 W/m²

	Other premises measuring at least 30 m2 
	15 W/m²

	Other premises measuring less than 30 m2
	18 W/m²

	Premises requiring constant lighting of at least 600 lux or premises where general lighting alone is too dim for visual comfort:

- less than 30 m2
- 30 m² or more 
	4 W/m2 for 100 lux

3 W/m2 for 100 lux


Art. 27. – Access to reference natural light is:

· average, as defined in the Th-C calculation rule, in parts of the building with access to daylight;

· impossible in parts of the building with no access to daylight.

Art. 28. – Reference lighting is controlled by manual switches.

Chapter VIII

Conversion to primary energy 

for the purpose of calculating Cref

Art. 29. – The standard coefficients for converting energy used for heating (Cepch) and energy used for hot water (Cepecs) are:

2.58 for Joule effect heating and hot water;

1.00 for other systems;

2.58 for heating and hot water auxiliaries.

The standard coefficient for converting energy used for lighting (Ceecl) to primary energy is 2.58.

The standard coefficient for converting energy used for fans (Cepvent) to primary energy is 2.58.

Chapter IX

Other properties

Art. 30. – The agreed values of any properties required in order to calculate Cref or Ticref which are not defined above are equal to the values used in order to calculate C or Tic.

PART III

MINIMUM THERMAL PROPERTIES

Chapter I

Thermal insulation
Art. 31. – Every partition in a heated room with a surface area greater than or equal to 0.5 m2 which faces the outside, a ventilation space, a car park, a loft or the ground must have minimum thermal insulation, expressed as a coefficient of heat transmission (U) in W/(m2K), the maximum values of which are given in the table below.

	PARTITIONS
	COEFFICIENT U (maximum)

	Walls in contact with the outside or the ground
	0.47

	Floors beneath lofts or pitched roofs and loft extensions
	0.30

	Low floors facing the outside or a car park and concrete or masonry flat roofs, excluding roofs accessible to vehicles 
	0.36

	Other high floors, excluding roofs accessible to vehicles 
	0.47

	Low floors facing a ventilation space 
	0.43

	Naked windows and French windows
	2.90

	Shuttered façades 
	2.90


The coefficient for the vertical position is taken as the maximum coefficient U for windows and French windows.

Floors on infills in heated rooms must be insulated to a width of at least 1.5 m around the perimeter. The thermal resistance of the insulation must be at least 1.4 m2K/W. 

Art. 32. – In residential buildings, the average coefficient of heat loss through partitions and casements in the building (Ubât) must not exceed the average reference coefficient of heat loss through partitions and casements in the building (Ubât-ref) by more than 30%.

Art. 33. – Partitions separating dwellings from rooms occupied intermittently must have a coefficient of heat transmission U of no more than 0.50 W/(m2K).

Art. 34. – The average coefficient of heat transmission per unit length ( of the thermal bridge created by the junction between two partitions, at least one of which is in contact with the outside, must not exceed the values given below:

· detached houses: 0.99 W/(mK);

· other residential buildings: 1.10 W/(mK);

· non-residential buildings (from 1 January 2004): 1.35 W/(mK).

The average values for each of L8, L9 and L10 are taken into account.

Chapter II

Solar irradiation and summer comfort

Art. 35. – The solar factor of casements in non-air-conditioned sleeping quarters must be equal to or less than the reference solar factor given in the table in article 13.

Zero values or values marked “NA” denote configurations which are not allowed.

Art. 36. – Unless public health or safety regulations require otherwise, at least 30% of the total surface area of casements in non-air-conditioned rooms, other than those subject to transient occupation, must open.

This requirement is reduced to 10% in rooms in which the difference in height between the low point of the lowest casement and the high point of the highest casement is greater than or equal to 4 m.

Art. 37. – The ratio of equivalent solar opening (Rose) in air-conditioned, non-residential buildings, calculated using the formula given in Annex V, must be less than or equal to the value given in the following table:

	CLIMATIC ZONE 
	Ea
	Eb
	Ec
	Ed

	Rose (maximum)
	0.35
	0.30
	0.25
	0.25


Art. 38. – The average solar factor of  casements facing a given direction and at a given angle in air-conditioned, residential buildings (solar factor of casements weighted by surface area of casements), calculated as described in Annex V, must be less than or equal to the value given in the following table:

	Casement
	Ea
	Eb
	Ec
	Ed

	North-facing vertical 
	0.65
	0.65
	0.65
	0.45

	Other vertical 
	0.45
	0.45
	0.45
	0.25

	Horizontal 
	0.25
	0.25
	0.25
	0.15


Chapter III

Ventilation

Art. 39. – Where provision is made to humidify the forced air during the heating period, there must be an automatic device to regulate the humidification to the absolute humidity of the forced air, which is equal to or less than 5 grammes per kilogramme of dry air.

Art. 40. – Rooms or suites of rooms with very different occupation, usage or pollution patterns in non-residential buildings must be ventilated by independent systems.

Art. 41. – Specific forced ventilation systems in non-residential buildings must be fitted with devices to limit flows to the minimum values laid down in public health regulations when the rooms are unoccupied or unpolluted during the heating period.

Art. 42. – Any manual devices to change the air flows in a room in non-residential buildings fitted with specific mechanised ventilation systems must be delayed.

Art. 43. – Devices to cool rooms in summer by increasing flows in excess of public health requirements must be fitted with devices which override this increase when the heating is on.

Art. 44. – Ventilation systems must be insulated as follows:

· reheated or cooled forced air systems: parts located between the heating or cooling device and the limit of the room in which the air is forced, with the exception of the part located between the room and the regulator for cold air systems. In forced air systems which only heat the air, insulation is only required if the forced air is heated above the required temperature;
· forced or recovered or recycled air systems: parts located outside the space heated and between the recovery or recycling device and the limit of the heated zones in the building.

The thermal resistance of parts of ducts inside heated rooms which require insulation must be greater than or equal to 0.6 m2K/W.

The thermal resistance of parts of ducts outside heated rooms which require insulation must be greater than or equal to the following two values: 1.2 m2K/W and the ratio Acondext / (0.025.Ap) where:

· Acondext is the surface area of outside ducts which require insulation in m2;

· Ap is the total surface area of outside partitions used in order to calculate Ubât-ref.

Art. 45. – If the heated surface area in non-residential buildings exceeds 400m2, there must be one or more devices to monitor how long each ventilation power plant in the system is in operation.

Chapter IV

Heating

Art. 46. – As of 1 January 2003, Gas-fired heating boilers must not have a permanent pilot light.

Art. 47. - 1. General requirements – Subject to the provisions of article 49, a heating system must have one or more manual shut-off devices and automatic regulators (thermostats) for each room heated.

However, where the heating takes the form of hot-water low-temperature underfloor heating, this device may be common to rooms measuring no more than 150m2.

2. Additional requirements for Joule effect emitters

The regulator for Joule effect heating emitters must have a maximum range of 0.5 K and a drift at maximum load of 1.5 K. These values are increased to 1 K and 2.5 K for built-in emitters, storage heaters and “twin-wire fan convectors”.

Unless the emitter has both a cooling and heating function, the regulator must also be capable of receiving remote orders to operate at comfort, background, frost-free, and off levels. 

Art. 48. – 

1. Requirements for Joule effect emitters. Subject to the provisions of article 49, where heating is provided by independent electric appliances and the surface area heated from a single delivery point in the system exceeds 400m2 and includes several rooms, the power supply for these appliances must be regulated automatically on the basis of the outside temperature.

A single device must serve no more than 5,000 m2. However, no such device is required if the heating shuts off automatically if a casement is opened. 

2. Requirements for other systems

Subject to the provisions of article 49, if the heating is provided by emitters connected to a central heating boiler serving several rooms with a maximum surface area of 400m2, it must have one or more central thermostats which regulate the heat output at least on the basis of the outside temperature, in addition to the regulators referred to above. A single regulator must serve no more than 5,000 m2.

This requirement does not apply to residential buildings in which the same distribution system is used for individual heating and hot-water.

Art. 49. – Articles 47 and 48 do not apply to basic heating in mixed heating systems, which must have one or more thermostats which operate at least on the basis of the outside temperature, irrespective of the surface area served.

Where a central boiler is used to feed equipment used both for heating and hot water, the requirement of article 48-2 only applies if the equipment serves several rooms totalling over 400 m2.

Art. 50. – All systems to heat rooms occupied intermittently must have a manual control and at least an automatic timer allowing:

· heat to be supplied at four speeds: comfort, background, frost-free and off;

· automatic switching between these speeds.

When switching between two speeds, the heating power should be at zero or maximum, in order to keep transitional phases to a minimum.

This device may only be common to rooms occupied at similar times. A single device must not serve more than 5,000 m2.

Art. 51. – Heating water circulation systems located outside or in unheated rooms must have insulation corresponding to a coefficient of loss, expressed in W/(m.K), which is less than or equal to 2.6.d + 0.2, where d is the external diameter of the uninsulated pipe in metres.

Water distribution systems must be fitted with an adjustment device at the foot of each column.

Art. 52. – Heating system pumps must be fitted with a device to shut them down when the heating is not required.

Art. 53. – If the surface area heated in non-residential buildings exceeds 400 m2, there must be one or more devices to monitor heating consumption, combined if necessary with the consumption for hot water, and to measure the inside temperature in at least one room for each section of the heat distribution system.

Chapter V

Hot water

Art. 54. – Immersion heaters have a cooling constant less than or equal to Cr, expressed in (W.h)/(litre.K.day), depending on their capacity V in litres, as follows:

Where V is less than or equal to 150 litres:

· vertical electric immersion heater: 
Cr = 0.7-0.003.V;

· horizontal immersion heater: 
Cr = 4.2.V-0.53.

Where V is greater than 150 litres:

· vertical immersion heater: Cr = 0.25 up to and including 200 litres and Cr = 0.22 over 200 litres;

· horizontal immersion heater: Cr = 0.3.

Art. 55. – The thermal output of gas-fired storage and instant hot-water heaters must at least meet European standards (EN 89 for gas-fired storage heaters and EN 26 for instant hot-water heaters).

Art. 55a. The storage bulbs of prefabricated solar heaters must have a coefficient of heat loss (UA), expressed in W/K, which is less than 0.16 V1/2  where V is the nominal storage volume of the heater in litres.

Art. 56. – The parts maintained at the temperature at which the hot water is distributed are insulated using insulation with a coefficient of loss, expressed in W/m.K, at least equal to 3.3.d + 0.22, where d is the external diameter of the uninsulated pipe in metres.

Art. 57. – If a building has rooms or suites of rooms designed to accommodate more than 40 beds or serve more than 200 meals a day, there must be one or more devices to monitor the volume or calorific value of hot water used by centralised equipment.

Chapter VI

Lighting

Art. 58. – This chapter applies to buildings governed by article R. 111-20 of the Construction and Housing Code, excluding the buildings referred to in article R. 111-1.

Art. 59. – All rooms in which occupants may operate the lighting controls must have at least one of the following devices:

· a device to extinguish the lights at the exit from the room;

· a device, possibly with a timer, which automatically extinguishes the lights when the room is empty;

· a manual remote control to extinguish the lights from each work station.

Art. 60. – All rooms in which the lighting is controlled by the room management staff, even when they are occupied, must have a device to illuminate and extinguish the lights. If this device is not located in the room in question, it must show the state of the lighting at the control post.

Art. 61. – Rooms used for several purposes requiring different levels of lighting for at least two purposes, such as sports halls and multipurpose halls, must have a device allowing authorised personnel to increase the lighting to above the basic level.

Art. 62. – Artificially illuminated points at least 4m from a casement must be controlled separately from other lighting points in the same room where the total installed power at each of these positions exceeds 200 W.

Art. 63. – Where there is sufficient natural light, the artificial lighting must not be switched on automatically by a timer or a device which detects the presence of occupants.

Art. 64. – If the surface area illuminated exceeds 1,000 m2, there must be one or more devices to monitor lighting consumption.

Chapter VII

Air conditioning

Art. 65. – Air-conditioned rooms in non-residential buildings must be fitted with specific ventilation devices.

Art. 66. – Access doors to air-conditioned non-residential buildings must be fitted with automatic closing devices.

Art. 67. – Pumps in air-conditioning systems must be fitted with shut-down devices.

Art. 68. – Air-conditioning systems must have one or more manual shut-off devices and automatic cold-air delivery regulators (thermostats) for each room served.

However, where the refrigeration is supplied by a variable air flow system, this device may be common to rooms with a total surface area of no more than 100 m2, provided that the total forced flow is regulated without any increased loss of load.

Where the refrigeration is supplied by underfloor refrigeration, this device may be common to rooms with a surface area of no more than 150 m2.

In “twin cold tube fan convectors”, the requirement in the first sub-paragraph is deemed to be met if each fan dependent on the inside temperature and cold-water production and distribution system is fitted with a programming device.

Art. 69. – The air must not be heated and then cooled or cooled and then heated by powered devices designed to heat or cool the air before final delivery into the room, unless the heat is recovered from the refrigeration process.

Art. 70. – If the air-conditioned surface area in non-residential buildings exceeds 400 m2, there must be one or more devices to monitor the consumption of air-conditioning and measure the inside temperature of at least one room for each section of the refrigeration distribution system.

PART IV

APPROVAL OF 

TECHNICAL CONFIGURATIONS

Art. 71. – A technical configuration is the combined thermal efficiency of structures and equipment used in a family of buildings defined by intended purpose and structural and architectural principles which is approved by the Minister for Construction and ensures that all buildings in the family in question comply with Parts I to III of the present decree.

Any technical configurations used must be applied in full.

Art. 72. – Applications for approval of technical configurations must be sent to the Minister for Construction and Housing, accompanied by a study file as defined in Annex VI.

An application for approval which cites all or some of an existing configuration requires the prior consent of the initial applicant.

Art. 73. – The Minister for Construction and Housing approves the technical configuration for a specific period of time on the recommendation of a special committee of experts.

The committee delivers an opinion (recorded in minutes) following its appraisal of the proposed technical configuration on the basis of the following:

· definition of family in question;

· definition and relevance of the sample used to verify the efficiency of the technical configuration;

· definition of the technical configuration;

· method of distributing the technical configuration to the industry as a whole;

· compliance with the requirements of Part III;

· variation in the ratio between C and Cref using a representative sample of the family of buildings;

· variation in the difference between Tic and Ticref using a representative sample of the family of buildings.

PART V

SPECIAL CASES
Art. 74. – Where the Th-C and Th-E calculation rules do not apply to a system or construction project, an application for approval of the project or the method used to justify the use of the system must be sent to the Minister for Construction and Housing, accompanied by a study file as defined in Annex VII, showing why the Th-C and Th-E calculation rules do not apply to the system or construction project in question.

Art. 75. – The Minister for Construction and Housing approves the proposal on the recommendation of a special committee of experts.

The committee delivers an opinion (recorded in minutes) following its examination of the energy consumption of the buildings planned, the guarantees it provides in terms of summer comfort and its compliance with the minimum properties defined in article 8-1, paragraph 3.

PART VI

MISCELLANEOUS

Art. 76. – New buildings or extensions, the surface area of the casements of which is less than 2% of the floor surface created need not meet the requirement of article 8-1, paragraph 2 or the requirements of Part III, Chapter II.

Art. 77. - Articles 10 to 14, 31, 33 and 37 do not apply to display windows.

Art. 78. – Occupied buildings or parts of buildings in which the normal temperature during occupation is greater than 12oC and which do not have heating equipment must comply with the minimum requirements of Part II, Chapters I, II, III, V, VI and VII, must have a coefficient Ubât which is less than or equal to Ubât-ref and, if they are not air conditioned, must comply with the requirement of article 8-1, paragraph 2.

Art. 79. – The present decree applies to storeys added or extensions to existing buildings.

However, additional storeys or extensions with 

· a surface area of less than 150 m2 and 30% of the surface area of existing rooms;

· a volume of less than 400 m3 and a surface area of less than 30% of the surface area of existing rooms

need only comply with Part III.

Art. 80. – The provisions of the present decree must not compromise current health, sanitary, hygiene and safety legislation and regulations.

Art. 81. – The director-general of town planning, housing and construction and the director-general of energy and raw materials are hereby each ordered to execute the present decree within their area of responsibility. This decree to be promulgated in the Official Journal of the French Republic.

Paris, [date]

	Minister for Equipment, Transport, Housing,

Tourism and the Sea

Deputy Minister for Industry



A N N E X  I

	DEPARTMENT
	SUMMER ZONE 
	WINTER ZONE 

	01 – Ain
	Ec
	H1

	02 - Aisne
	Ea
	H1

	03 - Allier
	Ec
	H1

	04 – Alpes-de-Haute-Provence
	Ed
	H2

	05 – Hautes-Alpes
	Ed
	H1

	06 – Alpes-Maritimes
	Ed
	H3

	07 - Ardèche
	Ed
	H2

	08 - Ardennes
	Eb
	H1

	09 - Ariège
	Ec
	H2

	10 - Aube
	Eb
	H1

	11 - Aude
	Ed
	H3

	12 - Aveyron
	Ec
	H2

	13 – Bouches-du-Rhône
	Ed
	H3

	14 - Calvados
	Ea
	H1

	15 - Cantal
	Ec
	H1

	16 - Charente
	Ec
	H2

	17 – Charente-Maritime
	Ec
	H2

	18 - Cher
	Eb
	H2

	19 - Corrèze
	Ec
	H1

	2A – Corse-du-Sud
	Ed
	H3

	2B – Haute-Corse
	Ed
	H3

	21 – Côtes-d’Or
	Ec
	H1

	22 – Côtes-d’Armor
	Ea
	H2

	23 - Creuse
	Ec
	H1

	24 - Dordogne
	Ec
	H2

	25 - Doubs
	Ec
	H1

	26 - Drôme
	Ed
	H2

	27 - Eure
	Ea
	H1

	28 – Eure-et-Loire
	Eb
	H1

	29 - Finistère
	Ea
	H2

	30 - Gard
	Ed
	H3

	31 – Haute-Garonne
	Ec
	H2

	32 - Gers
	Ec
	H2

	33 - Gironde
	Ec
	H2

	34 - Hérault
	Ed
	H3

	35 – Ille-et-Vilaine
	Ea
	H2

	36 - Indre
	Eb
	H2

	37 – Indre-et-Loire
	Eb
	H2

	38 - Isère
	Ec
	H1

	39 - Jura
	Ec
	H1

	40 - Landes
	Ec
	H2

	41 – Loir-et-Cher
	Eb
	H2

	42 - Loire
	Ec
	H1

	43 – Haute-Loire
	Ec
	H1

	44 – Loire-Atlantique
	Eb
	H2

	45 - Loiret
	Eb
	H1

	46 - Lot
	Ec
	H2

	47 – Lot-et-Garonne
	Ec
	H2

	48 - Lozère
	Ed
	H2

	49 – Maine-et-Loire
	Eb
	H2

	50 - Manche
	Ea
	H2

	51 - Marne
	Eb
	H1

	52 – Haute-Marne
	Eb
	H1

	53 – Mayenne
	Eb
	H2

	54 – Meurthe-et-Moselle
	Eb
	H1

	55 - Meuse
	Eb
	H1

	56 - Morbihan
	Ea
	H2

	57 - Moselle
	Eb
	H1

	58 - Nièvre
	Eb
	H1

	59 - Nord
	Ea
	H1

	60 - Oise
	Ea
	H1

	61 - Orne
	Ea
	H1

	62 – Pas-de-Calais
	Ea
	H1

	63 – Puy-de Dôme
	Ec
	H1

	64 – Pyrénées-Atlantiques
	Ec
	H2

	65 – Hautes-Pyrénées
	Ec
	H2

	66 – Pyrénées-Orientales
	Ed
	H3

	67 – Bas-Rhin
	Eb
	H1

	68 – Haut-Rhin
	Eb
	H1

	69 - Rhône
	Ec
	H1

	70 – Haute-Saône
	Eb
	H1

	71 – Saône-et-Loire
	Ec
	H1

	72 - Sarthe
	Eb
	H2

	73 - Savoie
	Ec
	H1

	74 – Haute-Savoie
	Ec
	H1

	75 - Paris
	Eb
	H1

	76 – Seine-Maritime
	Ea
	H1

	77 – Seine-et-Marne
	Eb
	H1

	78 - Yvelines
	Eb
	H1

	79 – Deux-Sèvres
	Eb
	H2

	80 - Somme
	Ea
	H1

	81 - Tarn
	Ec
	H2

	82 – Tarn-et-Garonne
	Ec
	H2

	83 - Var
	Ed
	H3

	84 - Vaucluse
	Ed
	H2

	85 - Vendée
	Eb
	H2

	86 - Vienne
	Eb
	H2

	87 – Haute-Vienne
	Ec
	H1

	88 - Vosges
	Eb
	H1

	89 - Yonne
	Eb
	H1

	90 - Territoire de Belfort
	Eb
	H1

	91 - Essonne
	Eb
	H1

	92 – Hauts-de-Seine
	Eb
	H1

	93 – Seine-Saint-Denis
	Eb
	H1

	94 – Val-de-Marne
	Eb
	H1

	95 – Val-d’Oise
	Eb
	H1


Corrections for altitude:

	ZONE 
(depending on department)
	ZONE FOR CONSTRUCTIONS 
 at an altitude of between 400 m and 800 m
	ZONE FOR CONSTRUCTIONS 
at an altitude of over 800 m

	Ea
	Ea
	Ea

	Eb
	Ea
	Ea

	Ec
	Eb
	Ea

	Ed
	Ec
	Eb

	H1
	H1
	H1

	H2
	H2
	H1

	H3
	H3
	H2


NB. – Sunshine values for the original zone are retained for H1, H2 and H3, regardless of altitude.

A N N E X  I I

DEFINITION AND CLASSIFICATION OF CASEMENTS EXPOSED TO TRANSPORT INFRASTRUCTURE NOISE 

The classification of casements exposed to infrastructure noise depends on:

· the classification of land transport infrastructures in the vicinity of the construction, as defined by prefectoral decree in application of decree no. 95-21 of 9 January 1995 classifying land transport infrastructures and amending the town planning code and construction code and the decree of 30 May 1996 classifying land transport infrastructures and soundproofing in residential buildings in sectors exposed to noise;

· the position of the casement in relation to the infrastructure, in accordance with the following methods and agreements.

Definition of an obstacle to exposure

An obstacle to exposure is a structure which masks the noise (building, screen, embankment etc.) and which is at the same altitude or a higher altitude than the exposed storey.

Where the obstacle is at least 250 metres from the casement in question, 10 metres is added to the minimum altitude of the obstacle in order to take account of the curvature effect of the propagation of sound (night-time thermal inversion).

Definition of view of 

infrastructure from casement

The view of an infrastructure from a casement is defined as follows:

A direct view means a view of the infrastructure from above at an angle of over 30° after deducting obstacles to exposure. This applies to the side walls of a building with no structure to mask the noise.

A partial view means a horizontal view of the infrastructure from an angle of less than 30o, after deducting obstacles to exposure.

A masked view of an infrastructure means the infrastructure cannot be seen from the casement, taking account of obstacles to exposure. Where obstacles to the view are not high enough in accordance with the definition of an obstacle to exposure to give a masked view but mask a direct view of the infrastructure, the view qualifies as a partial view.

A rear view means from the rear façade of the building.

A protected rear view means the view from a casement in the rear façade of the building at a distance from any façade opposite directly exposed to noise from the infrastructure.

A view over a closed courtyard applies to a courtyard enclosed on all four sides and with no porch or open passage exposed to the noise.

Determining the noise exposure category 

of a casement in a building

1. If the infrastructures in the vicinity of the construction are not classified by prefectoral decree, category BR1 applies as standard to the casements.

2. Depending on the category of the infrastructure in the vicinity of the building or extension, provided that the building is situated beyond the maximum distance given below for taking account of the infrastructure, all casements are classified in noise exposure category BR1.

	CATEGORY
of  infrastructure
	MAXIMUM DISTANCE 
for taking account of infrastructure when classifying exposure to noise of casements

	1
	700 m

	2
	500 m

	3
	250 m

	4
	100 m

	5
	30 m


3. In all other cases, the exposure to noise of the casements is classified using the tables below, depending on the category of infrastructure, the distance of the infrastructure from the façade and the angle from which it is visible from the casement.

In the case of several infrastructures, the worst exposure category applies. 

Category 1 infrastructure

	VIEW OF INFRASTRUCTURE

 FROM CASEMENT

Distance from infrastructure
	DIRECT VIEW
	PARTIAL
	MASKED/
rear
	REAR

protected
	OVER

COURTYARD closed

	15-50 m
	BR3
	BR3
	BR3
	BR2
	BR2

	50-160 m
	BR3
	BR3
	BR2
	BR2
	BR1

	160-300 m
	BR3
	BR2
	BR2
	BR1
	BR1

	300-460 m
	BR2
	BR2
	BR1
	BR1
	BR1

	460-700 m
	BR2
	BR1
	BR1
	BR1
	BR1

	>700 m
	BR1
	BR1
	BR1
	BR1
	BR1


Category 2 infrastructure

	VIEW OF INFRASTRUCTURE 

FROM CASEMENT

Distance from infrastructure
	DIRECT VIEW
	PARTIAL
	MASKED/
rear
	REAR

protected
	OVER COURTYARD closed

	0-25 m
	BR3
	BR3
	BR3
	BR2
	BR2

	25-80 m
	BR3
	BR3
	BR2
	BR2
	BR1

	80-250 m
	BR3
	BR2
	BR2
	BR1
	BR1

	250-370 m
	BR2
	BR2
	BR1
	BR1
	BR1

	370-500 m
	BR2
	BR1
	BR1
	BR1
	BR1

	>500 m
	BR1
	BR1
	BR1
	BR1
	BR1


Category 3 infrastructure 

	VIEW OF INFRASTRUCTURE 

FROM CASEMENT

Distance from infrastructure
	DIRECT VIEW
	PARTIAL
	MASKED/
rear
	REAR

protected
	OVER COURTYARD closed

	0-30 m
	BR3
	BR3
	BR2
	BR2
	BR1

	30-100 m
	BR3
	BR2
	BR2
	BR1
	BR1

	100-160 m
	BR2
	BR2
	BR1
	BR1
	BR1

	160-250 m
	BR2
	BR1
	BR1
	BR1
	BR1

	>250 m
	BR1
	BR1
	BR1
	BR1
	BR1


Category 4 infrastructure 

	VIEW OF INFRASTRUCTURE 

FROM CASEMENT

Distance from infrastructure
	DIRECT VIEW
	PARTIAL
	MASKED/
rear
	REAR

protected
	OVER COURTYARD closed

	0-10 m
	BR3
	BR3
	BR2
	BR2
	BR1

	10-30 m
	BR3
	BR2
	BR2
	BR1
	BR1

	30-60 m
	BR2
	BR2
	BR1
	BR1
	BR1

	60-100 m
	BR2
	BR1
	BR1
	BR1
	BR1

	>100 m
	BR1
	BR1
	BR1
	BR1
	BR1


Category 5 infrastructure 

	VIEW OF INFRASTRUCTURE 

FROM CASEMENT

Distance from infrastructure
	DIRECT VIEW
	PARTIAL
	MASKED/
rear
	REAR

protected
	OVER COURTYARD closed

	0-10 m
	BR3
	BR2
	BR2
	BR1
	BR1

	10-20 m
	BR2
	BR2
	BR1
	BR1
	BR1

	20-30 m
	BR2
	BR1
	BR1
	BR1
	BR1

	>30 m
	BR1
	BR1
	BR1
	BR1
	BR1


4. The standard exposure to noise of casements in non-residential buildings or parts of buildings, with the exception of bedrooms, is BR1.

5. The standard exposure to noise of casements in buildings or parts of buildings with class BR2 casements, with the exception of bedrooms, is BR1.


A N N E X  I I I

Casement

A casement is an opening in an external wall which allows light, persons or ventilation to pass. A transparent or translucent wall qualifies as a casement.

Semi-detached buildings

Two buildings are said to be semi-detached if they are linked by a wall measuring at least 15 square metres which is a party wall, i.e. both sides of which face into heated rooms.

Air-conditioned and non-air-conditioned buildings

There are two types of building.

“Air-conditioned buildings” are buildings (or suites of rooms) which possess or use thermodynamic refrigeration equipment designed to provide a comfortable environment, with the exception of residential buildings and accommodation fitted with thermodynamic systems for cooling fresh air which are defined below as non-air-conditioned buildings.

“Non-air-conditioned buildings” are all other buildings or suites of rooms.

Non-air-conditioned buildings mainly include:

· buildings with no refrigeration emission equipment;

· buildings cooled by simply increasing the fresh air flow above public health requirements or dehumidifying the air;

· residential buildings and accommodation cooled by refrigerating the fresh air without increasing the treated air flow above public health requirements, where the refrigeration supplied is regulated at least on the basis of the temperature of the air recovered and the outside temperature and must be shut down when the heating is on.

General lighting

General lighting is uniform lighting of an area which disregards the specific requirements of certain parts.

Shutter

Any movable device, commonly referred to as a shutter or blind, which closes outside access to a window, French window or door, excluding devices which do not reduce losses, such as shop grilles, bars or rollers, is a shutter.

Daily inertia

Daily inertia is the inertia used to calculate the drop in inside temperatures over a twenty-four hour period.

Sequential inertia

Sequential inertia is the inertia used for the purpose of summer comfort to calculate the drop in inside temperatures over a period of twelve days.

Room

A room is a space completely separated from the outside or from other spaces by permanent or movable horizontal and vertical partitions.

Heated room

A room is said to be heated if its normal temperature when occupied is over 12oC.

Detached house

A detached house is a residential building comprising a single dwelling.

Nearby mask

A nearby mask is an architectural obstacle to sunlight linked to the building in question, such as casement panels, overhangs or eaves.

Intermittent occupation, continual occupation 

A building or part of a building is said to be intermittently occupied if it meets the following two criteria:

· it is not designed as accommodation;

· the normal temperature while it is occupied need not be maintained for at least ten hours in succession each day.

Buildings or parts of buildings which do not meet these two criteria are said to be continually occupied.

Transient occupation of a room

A room subject to transient occupation is a room, the design of which implies that an occupant will remain in it for no more than half an hour.

This applies, for example, to corridors and WCs. A kitchen or a hall with a work station, on the other hand, do not qualify as rooms subject to transient occupation.

North facing

North facing means facing any direction between north-east and north or north and north-west, including north-east and north-west.

Vertical or horizontal partition

A partition is said to be vertical if the partition is at an angle of 60 degrees or more to the horizontal and horizontal if this angle is less than 60 degrees.

Thermally insulated opaque partition

An opaque partition is said to be thermally insulated if its coefficient of heat transmission U is no more than 0.50 W/m2.K.

Transparent or translucent partition

A partition is said to be transparent or translucent if its light transmission factor (without any movable protection) is greater than or equal to 0.05; otherwise it is said to be opaque.

Low floor

A low floor is a horizontal partition, only the upper surface of which faces into a heated room.

High floor

A high floor is a horizontal partition, only the lower surface of which faces into a heated room.

A floor beneath a loft or flat roof is a high floor.

Intermediate floor

An intermediate floor is a horizontal partition, the upper and lower surfaces of which face into a heated room.

Inside temperature

The temperature as defined in article R. 111-6 of the Construction and Housing Code (operational temperature).

Mean radiant temperature: mean temperature weighted by the surface area of the partitions and the temperature of the inside surface of partitions in contact with the air in the zone in question.

Inside temperature for the purpose of calculating coefficient C: temperature of the inside air (taken as uniform in the zone in question and equal to the mean radiant temperature).

Operational temperature: mean of the average radiant temperature and the air temperature of the zone in question (taken as uniform).

Shop window

A shop window is a glazed partition used solely to exhibit objects, products or services for sale.

A N N E X  I V

In non-residential buildings, the reference power of a fan is calculated with a reference loss of pressure (Dpref) and a reference fan output (Effventref).

Dpref, expressed in Pa, is equal to the design loss in pressure. The design loss in pressure, less the loss in pressure at design filters fitted in the intake duct are assumed to be no more than:

· 500 for air delivery,

· 450 for air extraction.

The reference fan output (Effventref) is calculated as follows:

	Case 1: 

Delivery 
	>10000 m3/h
	2000 at 10000 m3/h
	<2000 m3/h

	Case 2: 

Extraction all rooms
	>15000 m3/h
	3000 at 15000 m3/h
	<3000 m3/h

	Reference output Effventref
	0.6
	linear
	0.2


The reference fan power (Pventref) in W, reduced to its flow in m3/h is therefore equal to:

Dpref/(3600.Effventref) in Wh/m3

This is calculated either by totalling the values for Pventref which correspond to the total air delivered and the total air extracted from the building or by totalling the values for Pventref for each fan in the building in question. The reference values defined in articles 16 to 19 of the decree are used as the flow values.

In residential buildings fitted with air delivery ducts with a filter, the reference power of the fans may be increased by Dpventref (in Wh/m3), which is equal to 

Dpfilter / (3600 Effventref )

where

Dpfilter (Pa) is the loss in pressure at the filter on the intake. 

Effventref is calculated from the following table:

	Air delivered
	> 15000 m3/h
	3000 to 15000 m3/h
	< 3000 m3/h

	Reference output Effventref
	0.6
	linear
	0.2


Dpfilter and Effventref are calculated for the mean flow delivered to the structure with the heating on.

Dpventref is taken as equal to no more than 0.15 Wh/m3.

A N N E X  V

MEAN SOLAR FACTOR OF CASEMENTS 

The mean solar factor of casements Smb is defined for a given direction and angle as follows:

Smb = (( (Abaie x Sbaie))/(( Abaie)

where:

Abaie is the surface area of the casement and Sbaie is its solar factor.

RATIO OF EQUIVALENT 

SOLAR OPENING

The ratio of equivalent solar opening (Rose) is defined as follows:

Rose = (( (Abaievert x Sbaievert x Fma))/( ( Afaçade) + 2 x

 (( (Abaiehor x Sbaiehor))/( ( Atoit).

All casements in the building are included in the total, with the exception of vertical north-facing casements (facing between north-west and north-east).

The coefficient of the architectural mask Fma is given in the following table, where h is the height of the wall and d the depth of the overhang:

	Type of mask
	Fma 

	No mask or default value
	1.0

	Eaves, awning or south (SE to SW) facing canopy: d > 0.25 x h protected
	0.75

	Loggia-type balcony or large south (SE to SE) facing canopy: d > 0.50 x h protected
	0.70


A N N E X  V I

STUDY FILE FOR PROPOSED TECHNICAL CONFIGURATIONS

1. Purpose 

This annex describes the contents of the study file to support a proposed technical configuration submitted for approval by the Minister for Construction and Housing.

2. Documents supplied by applicant

The applicant must supply:

· A description of the technical configuration in the form in which it is to be distributed.

· The planned application of the technical configuration, specifying in particular the use of the buildings, their maximum volume, the ratios of glazed parts, the summer and winter climatic zones, the conditions of exposure to noise and the energy systems to be used for heating, ventilation and hot water.

· Information demonstrating that the person using the technical configuration will be able to apply it easily and without any risk of error.

· Information demonstrating that the application of the technical configuration will allow compliance with the minimal thermal properties described in Part III.

· A set of calculations proving the levels of efficiency claimed for the technical configuration (energy consumption and summer comfort).

3. Variations on previously 

approved configurations 

Where a technical configuration is a variation on a previously approved configuration, the applicant must refer to the approved configuration and need only supply information which is extra to the information supplied with the previous application for approval.

The variation must be formatted (pagination, fonts etc.) and structured in keeping with the previously agreed technical configuration in order to prevent any risk of confusion when the variation is used.

If the variation has not been drawn up by the person who drew up the initial technical configuration, his written consent must be enclosed.

4. Calculations 

(energy consumption)

The set of calculations for the energy efficiency of each proposed technical configuration must cover:

I. – The thermal properties claimed for the various elements of the technical configuration described. Point 6 contains a list of some of the parameters which applicants should supply, adapted if necessary to the planned applications of the technical configuration.

II. – Default values used in the calculations.

III. – Calculations of the coefficient C and the coefficient Cref  for a series of buildings which are representative of the planned applications of the technical configuration.

IV. – Calculations of energy efficiency Perfener for each building in the series, using the following formula:

Pernefer = 100*(Cref-C)/Cref.

V. – Minimum and maximum average values for shell and energy efficiency.

VI. – A bar chart showing the shell and energy efficiency (x axis) and the number of typical buildings with this level of efficiency (y axis).

5. Calculations

(summer comfort)

The file proving the summer thermics must include the following information for each technical configuration. However, no temperature calculations are required if the solar transmission properties of the casements and the thermal inertia are at least equal to the reference values used in the temperature calculations.

I. The thermal properties claimed for the various elements of the technical configuration described. Point 6 contains a list of some of the summer thermics parameters which applicants should supply, adapted to the planned applications of the technical configuration.

II. In non-air conditioned buildings: calculations for inside temperature (Tic) and inside reference temperature (Ticref) for the same series of buildings, the geometry of which is different from that used to calculate energy consumption and which covers the sector to which the technical configuration applies. Calculations must be carried out for all summer climate zones and noise exposure combinations of casements to which the technical configuration applies.

6. Claimed properties

The applicant must supply the values for all input data used to calculate C, Cref, Tiic and Ticref.

A list of some of the claimed properties to be supplied is given below:

6.1 Shell

6.1.1. Insulation of opaque partitions

	
	Solution 1
	…
	Solution n

	Thermal resistance of pitched roofs
	
	
	

	Thermal resistance of flat roofs
	
	
	

	Thermal resistance of other roofs
	
	
	

	Thermal resistance of walls
	
	
	

	Thermal resistance of floors on infills
	
	
	

	Thermal resistance of other floors
	
	
	


6.1.2. Heat bridges

	
	Solution 1
	…
	Solution n

	Heat bridge at joins between walls and low floors 
	
	
	

	Heat bridge at joins between walls and intermediate floors
	
	
	

	Heat bridge at joins between walls and high floors
	
	
	

	Heat bridge at joins between walls and cross walls
	
	
	

	Heat bridge at joins between walls
	
	
	

	Heat bridge around windows 
	
	
	


6.1.3. Insulation of doors and windows

	
	Solution 1
	…
	Solution n

	Coefficient U of windows with no shutters
	
	
	

	Coefficient U of windows with shutters
	
	
	

	Coefficient U of doors
	
	
	


6.1.4. Solar irradiation

	
	Solution 1
	…
	Solution n

	Solar factor of horizontal casements with summer sun protection 
	
	
	

	Winter solar factor of horizontal casements (with no summer sun protection)
	
	
	

	Solar factor of vertical casements with summer sun protection 
	
	
	

	Winter solar factor of vertical casements (with no summer sun protection)
	
	
	

	Thermal inertia 
	
	
	


The input data used to calculate solar irradiation must be stated where a non-standard rule is used to prove energy efficiency or where summer thermal efficiency is proven by calculating temperatures.

	
	Solution 1
	…
	Solution n

	Orientation of main façade (where applicable)
	
	
	

	Solar transmission factor of roofs 
	
	
	

	Solar transmission factor of walls 
	
	
	


6.1.5. Permeability to air

	
	Solution 1
	…
	Solution n

	Permeability to air in m3/h/m2
	
	
	


6.1.6. Ventilation

The input data used to calculate C must be stated.

6.1.7. Heating system

The input data used to calculate C must be stated.

6.1.8. Hot water

The input date used to calculate C must be stated.

6.1.9. Lighting

The input data used to calculate C must be stated.

A N N E X  V I I

STUDY FILE FOR SPECIFIC CASES

1. Purpose

This annex describes the contents of the study file for systems or construction projects to which the Th-C or Th-E calculation rules do not apply, submitted in order to substantiate applications for approval by the Minister for Construction and Housing.

2. Information supplied by applicants

Applications may refer to a specific building project or a specific system for use in several building projects.

2.1. Application for a specific building project

Having stated which calculation rule does not apply, the applicant must supply:

- a description of the construction project in question;

- a list of input data for the parts of the calculation rule which do apply;

- a detailed description of why the calculation rule does not apply to other parts;

- a statement of reasons explaining how the system or project complies with the basic principles of this regulation.

2.2. Application for a specific system for use in several building projects

Having stated which calculation rule does not apply, the applicant must supply:

- a description of the system in question, accompanied by the information required in order to evaluate its thermal efficiency (test reports, measuring procedures etc.), especially as regards its subsequent integration into the calculation rules;

- a description of the applications of the system;

- a list of input data for the parts of the calculation rule which do apply;

- a detailed description of why the calculation rule does not apply to the other parts.

The applicant may also submit a proposed variation on the calculation rule so that it applies to the system in question, accompanied by an example of a mathematical application.

Draft amendments to the annexes to the decree of 1 December 2000 approving the Th-C and Th-E calculation rules (articles 4 and 5 of the decree of 29 November 2000 on the thermal properties of new buildings and extensions) 

	Page
	Reference
	Regulation
	Amendment
	

	7
	At the beginning of paragraph 1.3 add:
	
	The definition of (amb reads as follows in all Th-C rules:

(amb =
(inor - b * ((inor - (e)  (°C),

(inor:
inside temperature as defined in equation 6 (°C).

(e:
outside temperature for the month as defined in table 3 (°C)

b:
coefficient of reduction in temperature as defined in the 

Th-Bat rules.

The parts of the distribution circuit in a service duct are considered to be outside the heated space (standard value of b=0).

(This definition replaces the definitions on pages 71, 76, 88 and 93).
	1

	7
	At the end of paragraph 1.3 add:
	
	Inputs and outputs must be rounded to three significant figures.
	1

	10
	At the end of table 2 add:
	
	Type 4: 0.85.measured value
	3

	15
	In the table in paragraph 4.1.2, column 2, line “Building”, delete at the end of the sentence:
	,permeability to air
	
	2

	17
	In the first sentence of the paragraph after table 4 in paragraph 1, replace:
	In the case of.... altitude, corrections are applied for temperature and wind speed, but not for solar irradiation
	In the case of.... altitude, the correction is applied for temperature, but not for wind speed and solar irradiation
	1

	17
	In the last sentence of the paragraph after table 4 in paragraph 1, replace:
	but that
	but
	2

	18
	In paragraph 2.3, sub-paragraph 4, replace:
	article 16
	article 15
	2

	18
	In the 2nd line of table 5 delete:
	small traders
	
	3

	18
	In paragraph 2.3, after table 5, add:
	
	Where a building has zones which come under both the second and third line of table 5 (default value and reference value) one of the following two solutions may be used:

- apply the values which correspond to the larger zone;

- calculate the permeability of the building in m3/(h.m²) as the aggregate permeability of each zone.

The second solution must be used where one zone is equal to over a third of the other zone.

This approach allows the permeability values corresponding to collective housing to be applied to buildings containing a commercial level and at least 3 residential levels.
	3

	19
	In paragraphs 2.4 and 2.4.2 replace:
	correction factor for shade 
	shade factor
	2

	19
	In paragraph 2.4.2 replace:
	lighting factor
	shade factor
	2

	19
	Below equation 1 replace:
	Fs is the correction factor for surface shade
	Fs is the shade factor of the casement,
	2

	19
	In the penultimate sub-paragraph of paragraph 2.4 (south equivalent reception area AsS) replace:
	excluded
	included
	2

	19
	In the final sub-paragraph of paragraph 2.4 (south equivalent reception area AsE) replace:
	included
	excluded
	2

	20
	In the second line of paragraph 2.4.2 replace:
	surface area in question
	casement
	2

	20
	In the definitions for equation 2 replace:
	reception surface
	casement
	2

	20
	In the definitions for equation 3 replace:
	correction factor
	partial shade factor
	2

	25
	In paragraph 3.1, 5th sub-paragraph, replace:
	in equation (5)
	in equations (6), (7) and (8)
	2

	25
	In table 11, column 7, line entitled “health care institution with accommodation”, replace:
	15
	18
	3

	27
	In the final sentence of paragraph 4.1 replace:
	chapter 0
	chapter 10 entitled:
	2

	28
	After table 13 in paragraph 4.3 add:
	
	Where class B spatial variation emitters are used which emit a flow downwards and the height beneath the ceiling is at least 4 m, the average height between the highest emitter and the high point of the ceiling is used in order to calculate the additional spatial variation. 

Otherwise the height beneath the ceiling may be used.
	1

	31
	In paragraph 5.3, after the 3rd sub-paragraph, add:
	
	Thus, for each month, the following may apply in an occupied residential sector:

5 wind configurations (20% occurrence) as defined in 5.6.3;

2 specific flow configurations (peak and trough) as defined in 5.4;

2 additional window configurations (open or closed) as defined in 5.5.2;

3 oxidant flow configurations (with no oxidant flow, with oxidant flow due to heating, with oxidant flow due to hot water) as defined in 5.7

A maximum of 60 configurations are possible. Probable occurrence, air flows (especially the air flow filtered out) and the energy results defined in 5.1 are calculated for each case. The energy results weighted by the corresponding probable occurrence are used to calculate C.
	1

	32
	In paragraph 5.4.1.2, 3rd sub-paragraph, after the words "and if the system is under negative pressure of at least 20 Pa.", add:
	
	Kres applies to the complete assembled network, including connections to inlets/outlets and terminals 
	1

	33
	At the end of paragraph 5.4.1.2 delete:
	Where there is no exchanger, the equivalent energy flow qvrjten is equal to the total extracted flows qvrjt for the zone.
	
	1

	33
	In paragraph 5.4.1.3, at the end of the 1st sub-paragraph "The calculation is… air.", add:
	
	A type 2 penalty applies to the output from uncertified exchangers.
	3

	33
	In paragraph 5.4.1.3, at the end of the 1st sub-paragraph "Equivalent energy flow due to the presence of an exchanger", add:
	
	Where there is no exchanger, the equivalent energy flow qvrjten is equal to the total extracted flows qvrjt for the zone
	1

	34
	In paragraph 5.4.1.3, at the beginning of the 3rd sub-paragraph, replace:
	There are 3 standard cases: preheating to 15°C, preheating to 20°C, no preheating...
	There are 3 standard cases: preheating with law of forced air (standard value for (prech,cons = 15°C), preheating with law of forced air (standard value for (prech,cons = 20°C), no preheating...
	1

	35
	In the definition of the variables in equation 19 replace:
	lnc:
temperature of unheated room
	lnc:
temperature of unheated room. lnc may be calculated as lnc = i + b (e - i), where b is the coefficient of reduction of temperature defined in the Th-Bat rules.
	

	36
	At the end of paragraph 5.4.1.4.2 add:
	
	The coefficient 0.8 is used for systems that regulate flows in proportion to the number of occupants or level of CO2. Three-speed systems with devices to count the number of occupants or detect CO2 (nominal, background and minimum flow) during periods of occupation may also apply a coefficient of 0.8 if the following conditions are met:

· the background flow is no more than half the nominal flow

· the minimal flow is no more than 10% of the nominal flow

· the nominal number of occupants in the room is greater than or equal to2
	1

	37
	In paragraph 5.4.2.1, 1st point, after the words "The loss pressure at duct extraction outlets", replace:
	If the outlet has two values, an average value weighted by opening times is applied as for paragraph 5.4.1.4.1. The value is expressed in the form of a flow module subject to 20 Pa.
	The value is expressed in the form of a flow module subject to 20 Pa (Mbouche,eq). If the outlet has two values, an average value weighted by opening times is applied as for paragraph 5.4.1.4.1. If the outlet is not certified, the module is increased by 15%.
	1

	37
	In paragraph 5.4.2.1, 2nd point, after the words "Leaks from the duct", add:
	
	Mfuites
	2

	37
	In paragraph 5.4.2.1, 5th sub-paragraph, replace:
	They are added to the outlet module Mfuites.
	They are added to the outlet module Mbouches,eq.
	2

	37
	In paragraph 5.4.2.1 in the sub-paragraph "As regards the height of the ventilation draught,…", replace:
	hdeb
	hdébouché
	2

	37
	In paragraph 5.4.2.1, at the end of the sub-paragraph "For shunt-type flue systems, the flue equivalent to the section…", add:
	
	Kres is defined in table 22.
	1

	37
	In equation 24 replace:
	(pbouche 
= 20 . (qvcond / (Mbouche,eq + Mfuites)2)
	(pbouche 
= 20 . (qvcond / (Mbouche,eq + Mfuites)) 2
	2

	38
	In equation 29 replace:
	(pext
	(pextr
	2

	38
	After equation 29 add:
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Diagram of principle for calculating (pmot
	1

	38
	In paragraph 5.4.2.2, after "(e > (e,deb2 or ve.prob< ve,deb2" add:
	
	(e,deb1, ve,deb1, (e,deb2, ve,deb2 are values for the project in question.
	1

	39
	After equation 30 add:
	
	This exceptional case corresponds to a situation where public health regulations require an extraction flow and a delivery flow in the same room.
	1

	39
	After equation 31 add:
	
	The case for equation 30 may be reduced to the case for equation 31 by using the larger of the delivery or extraction flows (in absolute terms) and taking the other flow as zero.
	1

	40
	After equation 36 replace:
	prob(ve) is the probability of exceeding speed ve
	prob(ve) is the probability of not exceeding speed ve
	2

	40
	At the end of paragraph 5.6.3 delete:
	If the above formulae and the reference values in table 3 (monthly climatic data) are applied, the following results are obtained:
	
	1

	41
	Delete table 23.
	Table 23 in its entirety
	
	1

	44
	In paragraph 5.6.5 (thermal draught: case 1) replace:
	(non-residential dwelling with stairwell with self-closing doors)
	(e.g. collective non-residential dwelling with stairwell with self-closing doors)
	2

	44
	In paragraph 5.6.5 (thermal draught: case 2) replace:
	(non-residential building with open stairwell)
	(e.g. detached house, non-residential building with open stairwell)
	2

	45
	In paragraph 5.6.6, 2nd sub-paragraph, replace:
	upper
	middle
	2

	45
	In equations (43) and (44) replace:
	1.2
	1.1
	2

	45
	In the final equation (43) replace:
	0.6
	0.55
	2

	45
	In the final equation (43) replace:
	84
	77
	2

	45
	After the equations (44) add:
	
	Where inputs are not certified, the value of the module is increased by 15%.
	1

	46
	After equation (45) add:
	
	(lnc – e) / (i – e) is equal to (1 – b), where b is the coefficient of reduction in temperature defined in the Th-Bat rules.
	1

	46
	In paragraph 5.7, 1st phrase, replace:
	qvcomb,sup
	qvcomb
	2

	47
	Replace equation (48):
	Papp.ecs = Qw /168

where:

Qw are weekly hot-water requirements
	Papp.ecs = Qw /(168.nsemnor)

where:

Qw and nsemnor are defined in equation (118).
	2

	47
	Replace equation (49):
	Probcomb.ch.occ = Probcomb.ch.mens . ( (tocc + tinoc) / tocc )
	Probcomb.ch.nor = Probcomb.ch.mens . 168 / (tnor Nnor )
	2

	47
	Replace equation (50):
	Probcomb.ecs.occ = Probcomb.ecs.mens . ( (tocc + tinoc) / tocc )
	Probcomb.ecs.nor = Probcomb.ecs.mens . 168 / (tnor Nnor )
	2

	47
	After the equation (50) replace:
	tocc is the normal duration,
tinoc is the reduced duration.
	tnor  and Nnor are the values defined in table 11.
	2

	48
	In paragraph 5.8, 1st phase, replace:
	Energy consumption of fans
	Energy consumption of forced ventilation fans
	2

	48
	At the end of paragraph 5.8 add:
	
	cf. Annex 1
	2

	49
	At the end of the first phrase in paragraph 6 add:
	
	The mathematical procedure described in 6.1 only applies to months during which the outside temperature is lower than the set temperature for the normal sub-period.
	1

	53
	In table 35 replace:
	set time with no ambience control
	staggered of heating curve with no ambience control
	1

	53
	After equation (60) replace:
	Table 4: Annual climatic data 
	Table 3: Monthly climatic data
	2

	54
	Replace equation (62):
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H is the Hsub for the period in question. Hsub is defined in paragraph 6.2.
	2

	55
	Replace equation (68):
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	2

	58
	In paragraph 6.1.4, 3rd sub-paragraph, replace:
	eb defined in Table 4: Annual climatic data.
	at 0 °C (accepted standard).
	1

	58
	In paragraph 6.1.4, 4th sub-paragraph, replace:
	eb
	at 0 °C (accepted standard)
	1

	58
	At the end of paragraph 6.1.5 add:
	
	In buildings for other purposes, this coefficient Fcor_ieq is equal to 1 where there is no programming device.
	1

	59
	In the definitions for equation (89) replace:
	cf. 6.2
	cf. paragraph 5
	2

	60
	In the definitions for equation (90) delete:
	?
	
	2

	61
	In paragraph 6.4.2, 3rd sub-paragraph, replace:
	calculate for each month’s inside temperature 
	calculate inside temperature for each month
	2

	61
	Replace equation (93)
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	2

	61
	Replace equation (94):
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	2

	61
	In paragraph 6.4.2 replace:
	(inor
	(iinor
	2

	61
	At the end of paragraph 6.4.2 add:
	
	All calculations are in days and part-days. Figures are not rounded.
	1

	62
	After equation (97) replace:
	T
	
	

	63
	Replace equation (102):
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	64
	In paragraph 6.5.2 replace:
	(p
	(
	2

	64
	In paragraph 6.5.2 replace:
	(p0
	(0
	2

	66
	After table 36 add:
	
	Hot-water requirements are spread over the period of occupation. A "hot water on" phase which corresponds to the period of occupation and a "hot water off" phase equal to the period of non-occupation are defined.
	1

	67
	Qd,w_col
	Qd,w_col
	Qd,w_collec
	2

	67
	In paragraph 8.1.1, 3rd indent, delete:
	heating
	
	2

	67
	In paragraph 8.1.1, 4th indent, replace:
	the number of transfers per period of occupation np
	the number of transfers per normal sub-period np
	2

	68
	In the definitions for equation (121) replace:
	(i
	(inor
	2

	68
	In paragraph 8.1.2, 2nd sub-paragraph, delete:
	or working plotter
	
	1

	68
	In paragraph 8.1.2, 5th sub-paragraph, delete:
	or where the plotter has been switched off
	
	1

	68
	In equations (122) and (123) replace:
	Qd,w_col
	Qd,w_collec
	2

	68
	In the definitions for equation (123) replace:
	V
is the volume of loop water contained in the loop 
	V
is the volume of loop water contained in the loop (in litres). It is calculated using the equations in paragraph 8.1.2.1 over the entire length of the loop.
	1

	68
	At the end of paragraph 8.1.2 delete:
	This calculation is only carried out for the normal sub-period.
	
	1

	69
	Replace equation (130):
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	2

	69
	Replace equation (131):
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	2

	69
	After equation (131) replace:
	bhor is the location factor of the horizontal network defined in rules Th-Bat.
	bcol and bhor are the coefficient of reduction in temperature of the vertical and horizontal network (respectively) defined in the Th-Bat rules.
	1

	69
	At the beginning of table 37 add:
	
	An extra line as follows:

Class 1; 10; 300; 3,30.E-03; 0.22
	1

	70
	In paragraph 8.1.2.1.2 replace:
	The user enters the lengths and diameters of the loop inside and outside the heated space.
	The user enters the following for each section of the network: length, external diameter without insulation (De), type of insulation and coefficient of reduction in temperature (b). This coefficient allows the parts to be determined inside and outside the heated space.
	1

	71
	At the end of paragraph 8.1.2.3 add:
	
	Cf. definition of (amb in paragraph 1.3 of the first part of the Th-C rules
	1

	71
	Replace equation 137 :
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	2

	73
	In line 2, column 2 of table 39 replace:
	0.7-0.003.Vs
	0.7-0.003.Vs  where Vs ( 150 litres

0.25 where 150 < Vs ( 200 litres
	1

	75
	In equation (144) replace:
	Cmorme
	Cnorme
	2

	76
	In equation (147) replace:
	Qg,w
	Qs,w
	2

	76
	In equation (148) and the definition for equation (148) replace:
	(i
	(inor
	2

	76
	In equation (149) replace:
	Qg,w_rec
	Qs,w_rec
	2

	76
	In equation (149) replace:
	Qg,w
	Qs,w
	2

	78
	At the end of paragraph 10.1 replace:
	Partition in contact with the ground:
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LG
stationary part of coefficient of loss through the ground, calculated in accordance with EN ISO 13370.

AG
is the surface area of the partition in contact with the ground.
	Partition in contact with the ground, a ventilation space or an unheated basement room:
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Ue
coefficient of equivalent surface transmission defined in the Th-Bat rules (W/m²K).
	3

	80
	In paragraph 10.2.1.1 delete:
	Then state modifications to be made for calculations between groups, zones or buildings.
	
	1

	81
	In paragraph 10.2.1.1 replace:
	Calculation of the number of rising columns nb_col
	Calculation of the number of rising columns nb_col_gr
	2

	84
	In equation (161) replace:
	1.163
	1163
	2

	84
	In table (48) replace:
	Underfloor heating
	Underfloor heating with a design temperature of ( 40°C
	3

	86
	In paragraph 10.2.1.3 (Distribution between groups), after the 1st sub-paragraph add:
	
	(cf. paragraph 10.2.1.1)
	1

	87
	In paragraph 10.2.1.4 replace:
	prEn ISO 12241
	prEN ISO 12828
	2

	87
	In paragraph 10.2.1.4 (Pipe diameter) replace:
	The calculation is carried out at group and intergroup level in order to establish the diameters of the vertical and horizontal pipes within a group and the diameters of the vertical and horizontal pipes between groups and determine:

qn,v_gr, qn,h_gr, qn,v_ig, qn,h_ig,

Dev_gr, Deh_gr, Dev_ig, Deh_ig.
	The calculation is carried out at group level in order to establish  the diameters of the vertical and horizontal pipes within a group and determine: qn,v, qn,h, Dev et Deh.
	1

	88
	After equation (180) in paragraph 10.2.2 add:
	
	where (wh < (amb then Qdbrute = 0.
	1

	90
	In equation (187) replace:
	1.163
	1163
	2

	90
	In the definitions for equation (188) replace:
	(inor as defined in table 11
	(inor as defined in equation (6)
	2

	96
	In paragraph 10.2.4, 1st sub-paragraph (recuperated losses), replace:
	the formula described in 0.
	the formula described in paragraph 6.4.3
	2

	98
	In paragraph 11.2, penultimate sub-paragraph, replace:
	procedure described in 0.
	procedure described in 12.2.
	2

	98
	In paragraph 11.3 replace:
	entire paragraph 
	New paragraph 11.3 in Annex 2
	2

	99
	At the end of paragraph 11.4 replace:
	For outside air heat pumps,…applies to other buildings
	For pumps using the outside air as the heat source, a minimum standard power is assumed (paragraph 11.6.3.1).
	1

	99
	At the end of paragraph 11.4 add:
	
	Where the conventional power to be supplied by generation for the relaunch phase exceeds the installed power, the duration of the relaunch phase is increased by saving the quantity of heat to be supplied during this phase.

The new duration of the relaunch phase is calculated as the ratio between the quantity of energy to be supplied over the relaunch phase and the installed power, capped at 1 hour per day.

The normal phase is then reduced by however long the relaunch phase is extended.

The energy to be supplied during the normal phase remains unchanged. 

These corrections only apply when calculating generation losses.
	1

	101
	In table 57 replace:
	Type of burner
	Presence of fan or other device to circulate air or combustion products in the combustion circuit (forced air burner, automatic forced air burner, total premixing burner, fan-assisted atmospheric burner, extraction fan, combustion product extractor etc.)
	1

	101
	In table 57 replace:
	Atmospheric, Forced air
	Yes/no
	1

	104
	After equation (217) in paragraph 11.6.2.2 add:
	
	In the case of gas- or oil-fired boilers, equations 214 to 217 apply where the nominal power is less than or equal to 400kW. The values for Pn =400kW are retained where Pn > 400 kW. Similarly, in the case of wood-fired boilers and hot-air generators, these equations apply where the nominal power is less than or equal to 300 kW. The values for Pn = 300kW are retained where Pn>300kW
	1

	105
	In table 63 delete:
	column min
	
	1

	105
	In table 63, line 19, replace:
	Accu gas > 200l
	Accumulator gas
	

	105
	In table 63, line 20, replace:
	Accu gas condensation <= 200l
	Condensation accumulator gas
	

	105
	In table 63, line 19, column C, replace:
	79
	NN
	1

	105
	In table 63, line 20, column C, replace:
	92
	NN
	1

	105
	In table 63, line 25, column C, add:
	
	NN
	2

	105
	In table 63, line 26, column C, add:
	
	NN
	2

	105
	In table 64 replace:
	Atmospheric
	Absence of fan or other device to circulate air or combustion products in the combustion circuit
	1

	105
	In table 64 replace:
	Pulsated air
	Presence of fan or other device to circulate air or combustion products in the combustion circuit
	1

	106
	In paragraph 11.6.2.3, 2nd point, add:
	
	(e.g. instant hot-water heater etc.)
	1

	107
	Replace the title of table 67
	Table 67: Losses at intermediate load, default values
	Table 67: Default values of intermediate loads for calculating losses
	2

	107
	In table 67 (Hot air generators, gas-fired radiating panels and tubes) replace:
	Pmin
	0.5 . Pn
	2

	107
	In table 67 (Accumulator gas) replace:
	cf. below
	0.3 . Pn
	2

	108
	Replace equation (223):
	RPint + a . (mes - wh,g) 
(%)
	RPint + a . (mes_corr - wh,g) (%), where:

mes_corr = mes + 5°C if measured on the return 

mes_corr = mes in all other cases
	1

	110
	In paragraph 11.6.2.4.4 replace:
	between intermediate power = Pint and output power = Pn
	between intermediate power = Pint and nominal power = Pn
	2

	110
	Replace equation (229):
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	1

	111
	Replace equation (230):
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	1

	111
	In the definitions for equation (230) add:
	
	Qs,w storage losses of hot-water storage bulbs (kWh)
	1

	112
	In paragraph 11.6.2.8.1 replace:
	location factor
	coefficient of reduction in temperature
	2

	113
	In table 71 replace:
	Atmospheric burner 
	Absence of fan or other device to circulate air or combustion products in the combustion circuit
	1

	113
	In table 71 replace:
	Forced air burner 
	Presence of fan or other device to circulate air or combustion products in the combustion circuit
	1

	113
	In equation 235 replace:
	QPx
	QP0
	2

	113
	In equation 237 replace:
	Qpar_rec = Qpar . tc
	Qpar_rec = Qpar . tc . (1-b) 
	2

	114
	In paragraph 11.6.3 replace:
	Entire paragraph 
	New paragraph 11.6.3 in Annex 3
	2

	116
	In paragraph 11.6.4.1 replace:
	prEn ISO 12241
	prEN ISO 12828
	2

	116
	In paragraph 11.6.4.1, table 72 replace:
	Type of exchanger
	Type of network
	2

	117
	In table 73, replace:
	prEn ISO 12241
	prEN ISO 12828
	2

	117
	In paragraph 11.6.4.1.2 replace:
	Consumption is calculated as for a traditional boiler
	Consumption of auxiliaries is zero.
	2

	117
	In paragraph 11.6.4.1.3 replace:
	These are calculated as for boilers.
	These are equal to total losses.
	1

	117
	In paragraph 11.6.5, 4th sub-paragraph, replace:
	described in paragraph 0.
	described in paragraph 6.4.3.
	2

	118
	In paragraph 12.1 replace:
	Qg,w
	Qs,w
	2

	118
	In paragraph 12.1, before the final sub-paragraph, add:
	
	In the case of mixed hot-water and heating, account must be taken of the "hot water on" and "hot water off" phases. During the heating period, the “hot water on” phase coincides with the normal heating phase. At other times, only the “hot water on” and “hot water off” phases are taken into consideration. For the months at the beginning and end of the heating period, the ratio between the number of days (or part days) in the heating period and the total number of days in the month is calculated. This ratio allows the length of the “hot water on” phase that coincides with the normal heating phase to be calculated. The order of priority of the phases for these months becomes (in descending order): relaunch, normal, hot water on, background, off, hot water off.
	1

	126
	In paragraph 13.2.3.1.1 replace:
	Buildings less than 10m thick and in ….. natural lighting.
	Buildings less than 10m thick with windows in façades perpendicular to the thickness in which the only rooms with no windows are storage rooms, traffic areas, technical rooms and sanitary rooms are considered to use natural lighting only.
	1

	128
	In paragraph 13.2.3.2, after table 77, add: 
	
	in the case of traffic areas in accommodation rooms, the value corresponding to a presence detector may be applied if it allows switching between normal and background lighting. The power of background lighting should not represent more than 30% of the normal power. 
	1

	130
	In paragraph 13.3.2, last sub-paragraph, replace:
	in the least favourable room(s)
	in the least favourable rooms
	2

	130
	In paragraph 13.5, 1st sub-paragraph, replace:
	In order to take account … calculation of C assuming:
	In order to take account … calculation of C at 10% for buildings only heated assuming:
	2

	133
	In the 1st sub-paragraph replace:
	tbermal
	thermal
	2

	134
	In the list of standards replace:
	NF EN ISO 12241, P 50-733, Thermal insulation for building equipment and industrial installations. Calculation rules, 1998
	pr EN ISO 12828, Heating systems in buildings, design and installation of water-based heating systems, April 1997
	2

	134
	In the list of standards add:
	
	NF EN 26 Gas-fired instantaneous water heaters for sanitary uses fitted with atmospheric burners, 2001
	1


Page 33 

In paragraph 5.4.1.3, at the end of paragraph "1. Equivalent energy flow due to the presence of an exchanger", add the following diagram:


[image: image24]
Diagram of principle for calculating sech  

In 5.4.1.3, at the end of paragraph "2. Calculating internal input due to fans and free input", add the following diagram:


[image: image25]
Diagram of principle for calculating svag  

Page 120

In paragraph 12.2, after diagram 8, add:

Diagram 8 applies to a heating only system. For systems which generate heating and hot water, the following diagram must be used to define priorities:
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For hot water only, the load is calculated as follows:
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Units in equations

	Equation no.
	Unit

	1
	m²

	2
	-

	3
	-

	4
	m²

	5
	-

	6
	°C

	7
	°C

	8
	°C

	9
	W/K

	10
	m3/h

	11
	m3/h

	12
	m3/h

	13
	W

	14
	°C

	15
	W

	16
	-

	17
	°C

	18
	°C

	19
	°C

	20
	°C

	21
	°C

	22
	m

	23
	m/s

	24
	Pa

	25
	m3/h

	26
	Pa

	27
	Pa

	28
	Pa

	29
	Pa

	30
	m3/h

	31
	m3/h

	32
	m3/h

	33
	-

	34
	m/s

	35
	m3/h

	36
	-

	37
	Pa

	38
	Pa

	39
	m3/h

	40
	m

	41
	m

	42
	m

	43
	m3/h

	44
	m3/h

	45
	m3/h

	46
	-

	47
	-

	48
	W

	49
	-

	50
	-

	51
	Wh

	52
	W/K

	53
	W/K

	54
	W/K

	55
	W/K

	56
	-

	57
	-

	58
	h

	59
	h

	60
	°C

	61
	°C

	62
	°C

	63
	°C

	64
	W

	65
	°C

	66
	°C

	67
	°C

	68
	h

	69
	h

	70
	h

	71
	°C

	72
	°C

	73
	°C

	74
	°C

	75
	h

	76
	°C

	77
	°C

	78
	h

	79
	h

	80
	°C

	81
	°C

	82
	h

	83
	°C

	84
	°C

	85
	h

	86
	°C

	87
	°C

	88
	Wh

	89
	W/K

	90
	Wh

	91
	Wh

	92
	Wh

	93
	°C

	94
	W/K

	95
	-

	96
	-

	97
	-

	98
	h

	99
	-

	100
	Wh

	101
	Wh

	102
	Wh

	103
	Wh

	104
	Wh

	105
	Wh

	106
	Wh

	107
	Wh

	108
	Wh

	109
	Wh

	110
	Wh

	111
	Wh

	112
	Wh

	113
	Wh

	114
	Wh

	115
	Wh

	116
	-

	117
	Wh

	118
	Wh

	119
	l

	120
	Wh

	121
	Wh

	122
	Wh

	123
	Wh

	125
	-

	126
	m

	127
	mm

	128
	m

	129
	mm

	130
	W

	131
	W

	132
	m3/h

	133
	mm

	134
	mm

	135
	W/mK

	136
	°C

	137
	m

	138
	kPa

	139
	W

	140
	-

	141
	W

	142
	Wh

	143
	-

	144
	W

	145
	W

	146
	W

	147
	Wh

	148
	°C

	149
	kWh

	150
	Wh

	151
	-

	152
	-

	153
	-

	154
	m

	155
	m

	156
	m

	157
	m

	158
	m

	159
	m

	160
	W

	161
	m3/h

	162
	kPa

	163
	m3/h

	164
	kPa

	165
	m

	166
	m

	167
	m

	168
	m

	169
	kPa

	170
	kPa

	171
	m3/h

	172
	W

	173
	-

	174
	W

	175
	m3/h

	176
	m3/h

	177
	mm

	178
	mm

	179
	W/mK

	180
	Wh

	181
	-

	182
	°C

	183
	°C

	184
	°C

	185
	°C

	186
	°C

	187
	m3/h

	188
	°C

	189
	°C

	190
	-

	191
	-

	192
	-

	193
	°C

	194
	°C

	195
	m3/h

	196
	m3/h

	197
	°C

	198
	°C

	199
	°C

	200
	°C

	201
	Wh

	202
	Wh

	203
	-

	204
	-

	205
	Wh

	206
	W

	207
	Wh

	208
	Wh

	209
	Wh

	210
	°C

	211
	W

	212
	W

	213
	W

	214
	%

	215
	%

	216
	kW

	217
	W

	218
	kW

	219
	%

	220
	-

	221
	-

	222
	kW

	223
	%

	224
	kW

	225
	kW

	226
	°C

	227
	kW

	228
	kW

	229
	kW

	230
	kWh

	231
	kW

	232
	kWh

	233
	h

	234
	kWh

	235
	kW

	236
	kW

	237
	kWh

	238
	kWh

	239 (a&b)
	kW

	240
	-

	241
	-

	242
	kW

	243
	kW

	244
	kW/K

	245
	°C

	246
	kWh

	247
	Wh

	248
	h

	249
	-

	250
	m

	251
	-

	252
	kWh


Th-E calculation rules

	Page
	Reference
	Regulation
	Interpretation

	2
	At the end of paragraph 2 add:
	
	The value of Tic in °C is rounded to the nearest 0.1 °C.

	4
	In paragraph 2.1.1, last phrase, delete the word repeated:
	rules
	

	4
	In equation (B1) replace (two corrections):
	3600
	3.6

	6
	In equation (B11) and the related definitions replace:
	Asol
	Autile

	7
	After equation (B12) replace:
	The values of Cm and Am may be determined on the basis of the inertia class of the building or zone as defined in the Th-I rules in accordance with the table below:
	The values of Cm and Am are calculated using the Th-I rules.

	7
	Delete the table entitled "Standard values for Am and Cm":
	Table entitled "Standard values for Am and Cm" in its entirety
	

	8
	In the definitions for Aw replace:
	l
:
number of light internal elements, 
	l
:
number of elements per unit length (thermal bridges),

	8
	In the definitions for Aw, after the definition of h, add:
	
	s
:
number of light opaque elements,

	8
	Replace equation (B22):
	(s = Prs.(1-fsa).(sd + Prsd.(intr
	(s = Prsd.(1-fsa).(sd + Prs.(intr

	8
	Replace equation (B23):
	(m = Prm.(1-fsa).(sd + Prmd.(intr
	(m = Prmd.(1-fsa).(sd + Prm.(intr

	9
	In paragraph 2.3 replace:
	Tic = max h=1,24 [ (h  ( (Top(h)+Top(h+1)+Top(h+2)) / 3) ] – DTI
	Tic = max h=1,24 [ (h  ( ((op(h)+ (op(h+1)+ (op(h+2)) / 3) ] – DTI

	11
	In paragraph 3.1.2 replace:
	For all zones, the reference values correspond to sea level (altitude 0). Altitude, z, is taken into account by reducing the temperature Tqm by:

- (0.0040z)°C           where z ( 300 m

(0.78-0.0066z)°C     where 300 m ( z (800 m

-4.5°C                      where z ( 800 m

The following tabulated values are also admissible:
	For all zones, the reference values correspond to sea level. The altitude of the location is taken into account by correcting as shown in the table below. This implies that the zone (Ea ,Eb , Ec or Ed) for calculating Tic does not depend on the altitude. The zone corrections set out in Annex 1 of the decree only therefore apply in order to define reference solar factors

	12
	At the end of paragraph 3.1.2 replace:
	The time variation curve of the outside temperature is determined on the basis of Tqm and Eqm using the following formula:

Te (h) = Tqm + Eqm . C(Ih) where:
	The time variation curve of the outside temperature (in true solar time) is determined on the basis of Tqm and Eq using the following formula: 

(ei (h) = Tqm + Eq . C(Ih) where:

	16
	In the diagram in paragraph 3.2.3.3.3 replace:
	DhE
	dhE

	17
	In paragraph 3.2.3.3.4, 1st sub-paragraph, replace:
	(cf. chapter 6)
	(cf. chapter 7).

	18
	In paragraph 4.1, 1st sub-paragraph, replace:
	Wh/m2
	W/m2

	18
	In paragraph 4.2, after the words "the following hypotheses", add:
	
	(hours are expressed in standard time)

	20
	In paragraph 5.1.2.1, at the end of the paragraph, add:
	
	The opening ratio of a casement is the ratio between the surface area which allows air to pass when the casement is fully open and the surface area of the casement in its frame.

	21
	In paragraph 5.1.2.3 replace:
	Te
	(ei

	21
	In paragraph 5.1.2.3 replace:
	Ti
	(i

	21
	In paragraph 5.2, 1st sub-paragraph, add:
	
	This value corresponds to the value taken into account in order to calculate coefficient C.

	22
	In paragraph, 1st sub-paragraph, replace:
	Any default values for which no reference is given must therefore be used in identical manner in both the reference and the project.
	Default values must be used in identical manner in the reference and in the project.

	23
	In paragraph 7.3.4, at the end of the note, add:
	
	; the first 3 points (gradient, surface area, coefficient U) should be used together.

	23
	In paragraph 7.3.4, after the words "coefficient of absorption of 0.7", add:
	
	NB: the first two points (gradient and coefficient U) should be used together.

	24
	In paragraph 7.3.4, at the end of the note, add:
	
	; the first 3 points (gradient, alignment, coefficient () should be used together.

	24
	In paragraph 7.3.5 replace:
	article 34
	article 36

	24
	In paragraph 7.3.7 replace:
	At = 4.5 Autile

where Autile: useful surface area of zone 9
	At = 4.5 Autile where Autile: useful surface area of the zone.


ANNEX 1

Calculating average power of fans (Pventmoy)
· Non-residential buildings

Pventmoy = (i (di/dtot) Pvent [(1 + 0.06 Cfr) Crdnr Qvi]
[W]

where: 

Qvi
: 
flow as a function of duration di disregarding Cd or Cfr
[m3/h]

dtot 
:
( (di)
[h]

Cfr 
:
coefficient of network leakages (paragraph 5.4.1.2 table 19)
[-]

Crdnr 
:
coefficient of reduction of possible flows (paragraph 5.4.1.4.1 table 21). 
Default value Crdnr = 1
[-]

Pvent [Q]
:
power absorbed by fan at flow Q
[W]

· Residential buildings – detached houses

Minimum control speed self-adjusting

Pventmoy = ((Dugd Pvent[(1 + 0.06 Cfr) Qvpointe] +(168 - Dugd) Pvent[(1 + 0.06 Cfr) Qvbase]))/168 
[W]

where:

Dugd
:
duration of use at high flow in kitchen in h per week 


(paragraph 5.4.1.4.1 table 20)
[h]

Qvpointe
:
high flow
[m3/h]

Qvbase
:
basic flow
[m3/h]

Minimum control speed hygro-adjusting

Pventmoy = ((Dugd Pvent [(1 + 0.06 Cfr) Qvmax] + (168 - Dugd) Pvent [(1 + 0.06 Cfr) Qvrep]))/168 
[W]

where:

Dugd
:
duration of use at high flow in kitchen in h per week


(paragraph 5.4.1.4.1 table 20)
[h]

Qvmax 
:
maximum flow defined in Technical Notice
[m3/h]

Qvrep
:
defined in Technical Notice, disregarding Cd
[m3/h]

· Other residential buildings

A network leakage coefficient of 10% is applied in accordance with DTU 68.1 (NF XP P 50-410).

Minimum control speed self-adjusting

Pventmoy = ( (Dugd Pvent [1.1 Qvpointe] + (168 - Dugd) Pvent[1.1 Qvbase] )) / 168
[W}

where:

Dugd
:
duration of use at high flow in kitchen in h per week


(paragraph 5.4.1.4.1 table 20)
[h]

Qvpointe
:
total high flows
[m3/h]

Qvbase
:
total basic flows
[m3/h]

Minimum control speed hygro-adjusting

Pventmoy = ( (Dugd/Ratfois) Pvent[1.1 Qvmax] + (168-(Dugd/Ratfois)) Pvent[1.1 Qvrep] )) /168
[W]

where: 

Dugd
:
duration of use at high flow in kitchen (Th-C 5.414-1 table 20)
[h]

Ratfois
:
expansion ratio (if defined in Technical Notice). The expansion ratio is the ratio between the maximum flow taken into account for the fan and total maximum flows per dwelling
Qvmax
:
max flow for fan size defined in Technical Notice
[m3/h]

Qvrep
:
defined in Technical Notice, disregarding Cd
[m3/h]

Annex 2

11.3 Generation operating temperature 

The generation operating temperature depends on its management mode. There are three management modes:

· at constant temperature,

· depending on the outside temperature,

· depending on requirements.

The generation operating temperature is calculated from the following formula:
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:
generation operating temperature,
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:
minimum average generation operating temperature using the following standard values:
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= 20°C for a condensation boiler,
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= 35°C for a low-temperature boiler
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= 45 °C for all other generators
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:
regulated generation temperature
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:
starting temperature as calculated in paragraph 10.2.2.1.2.2
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:
return temperature as calculated in paragraph 10.2.2.1.2.2
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:
average design temperature given in table 48. Where there are several types of emitter, this temperature is the highest of the values corresponding to the various emitters

NB: in “off” phase and where the generator is isolated from the network, 
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The standard summer operating temperature for hot-water production is 70°C.

ANNEX 3

11.6.3 Generation by electric heat pump and absorption systems 

The effects of partial load and distribution temperature regulation on the system output described in this paragraph are disregarded.

Electric heat pumps on a water loop require a heat input and are therefore dealt with by equivalence. The generator of the equivalent system is the reheating generator on the loop. The emission and distribution parts of the system are treated as fan convectors fed by a twin tube network with zero distribution losses (paragraph 10.2.1.4). Emission circulation fans are treated as room fans.

Other systems are dealt with below.

11.6.3.1 Calculating losses

The power supplied by the heat pump is calculated and losses are then deducted. Where the outside temperature is (e, the available power Pfmax,e is equal to:
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where:

P ftherm +7 is the power supplied by the heat pump where the outside temperature is 7°C,

P ftherm -7,ssdegiv is the power supplied by the heat pump where the outside temperature is -7°C, disregarding any defrosting effect.

The power supplied by the heat pumps, Pfpac,(e is equal to:
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Px is the average power to be supplied by the generator. 

In the case of heat pumps using outside air (where the outside air is the cold source), Partappointmin is used to calculate the minimum standard power provided by direct Joule effect with no losses. It is calculated as follows:
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where:

Cminpac = 0.06 for residential buildings

Cminpac = 0.03 for non-residential buildings

For all other systems, Partappointmin is zero. 

Where the heat pump has insufficient power, both the heat pump and its backup have to be described. The respective loads are defined as for generators in tandem.

Losses QPx are equal to:
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Uncertified generators:

· negative losses (gains) are reduced by 15%, with no change to the power absorbed.

· positive losses are increased by 15%, with no change to the power absorbed.

The calculation for COP(e and Pftherm where (e = - 7°C and 7°C is defined below, depending on the type of system.

11.6.3.1.1 Electric heat pumps using outside air 

COP(e is calculated as follows:
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above 7°C: 
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from 3°C to 7°C: 
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below 3°C: 
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In these systems, properties at 7 and – 7°C are determined on the basis of the test conditions described in standard PrEN 14511-2 (other test conditions are laid down in the standard).

	
	
	Properties where (e= 7°C
	Properties where (e = -7°C

	Outside air / recycled air 
	Dry temperature at outside exchanger inlet

Dry temperature at inside exchanger inlet
	7°C


20
	-7°C


20°C

	Outside air / water fan convector 
	Dry temperature at outside exchanger inlet

Temperature at inside exchanger outlet
	7°C


45
	-7°C


45°C

	Outside air / underfloor heating
	Dry temperature at outside exchanger inlet

Temperature at inside exchanger outlet
	7°C


35°C
	-7°C


35°C


The values obtained at -7°C take account of defrosting. Values without defrosting are obtained from the following formulae:

COP-7,ssdegiv = COP-7,degiv / 0.93

Pftherm-7,ssdegiv = Pftherm-7,degiv  / 0.93

Where the values are -7°C unknown, the following default values may be applied:

Pftherm-7,ssdegiv = 0.65.Pftherm+7

COP-7,ssdegiv = 0.80 COP+7
COP-7,degiv = 0.93 COP-7,ssdegiv
11.6.3.1.3 Other electric heat pumps 

COP(e is calculated as follows:
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For these systems, unless an exception is made, characteristic values are calculated on the basis of measurements carried out in accordance with standard PrEN 14511-2 as follows (other test conditions are set out in the standard).

Compression systems using sunken sensors 

	Sunken sensors using refrigerant / water-based underfloor heating (1)
	Saturation or dewpoint temperature of refrigerant

Temperature at inside exchanger inlet

Temperature at inside exchanger outlet
	-5°C

30°C

35°C

	Sunken sensors using refrigerant / refrigerant-based underfloor heating (1)
	Evaporating or dewpoint temperature of refrigerant 

Condensing or bubble temperature of refrigerant
	-5°C

35°C

	Sunken sensors using glycol water / fan convectors
	Temperature at outside exchanger outlet

Temperature at inside exchanger outlet
	-5°C

45°C

	Sunken sensors using glycol water / underfloor heating
	Temperature at outside exchanger outlet

Temperature at inside exchanger outlet 
	-5°C

35°C

	Sunken sensors using glycol water / recycled air 
	Temperature at outside exchanger outlet 

Dry temperature at inside exchanger inlet
	-5°C

20°C


(1) standard PrEN 14511-2 does not apply.

For these systems, measurements are carried out with an outside source temperature ((se) equal to -5°C (outside exchanger outlet).

Characteristic values are assumed to be independent of (e and to have the following values:

COP(e +7 = COP(e -7 ssdegiv = 1.1 COP(se -5
Pftherm,(e +7 = Pftherm,(e -7ssdegiv = 1.2 Pftherm,(se -5
Compression systems using free groundwater or waste water

	Outside water / fan convectors
	Temperature at outside exchanger inlet 

Temperature at inside exchanger outlet
	10°C

45°C

	Outside water / underfloor heating
	Temperature at outside exchanger inlet 

Temperature at inside exchanger outlet
	10°C

35°C

	Outside water / recycled air 
	Temperature at outside exchanger inlet

Temperature at inside exchanger inlet
	10°C

20°C


For these systems, measurements are carried out with an outside source temperature ((se) equal to 10°C (outside exchanger inlet).

Characteristic values are assumed to be independent of (e and to have the following values:

COP(e +7 = COP(e -7ssdegiv = COP(se10
Pftherm,(e +7 = Pftherm,(e -7 ssdegiv = Pftherm,(se10
Extracted air/fresh air compression systems 

	
	
	(e = 7°C
	 (e = -7°C

	Extracted air / fresh air 
	Dry temperature at outside exchanger inlet

Dry temperature at inside exchanger inlet
	20°C

7°C
	20°C

-7°C


Values measured at 7°C are applied directly.

Values measured at -7°C take account of defrosting via the fresh air bank.

Values without defrosting are calculated using the following formulae:

COP(e -7ssdegiv  = COP(e -7 degiv / 0.93

Pftherm,(e -7 ss degiv  = Pftherm,(e -7 degiv  / 0.93

Other compression systems using extracted air 

	Extracted air / recycled air 
	Dry temperature at outside exchanger inlet

Dry temperature at inside exchanger inlet
	20°C

20°C

	Extracted air / fan convector
	Dry temperature at outside exchanger inlet

Dry temperature at inside exchanger outlet 
	20°C

45°C

	Extracted air / underfloor heating
	Dry temperature at outside exchanger inlet

Temperature at inside exchanger outlet 
	20°C

35°C


For these systems, measurements are carried out with a temperature at the outside exchanger inlet ((se) equal to 20°C.

Characteristic values are assumed to be independent of e and to have the following values:

COP(e +7 = COP(e -7,ssdegiv = COP(se20
Pftherm,(e +7 = Pftherm,(e -7 ssdegiv = Pftherm,(se20

NB: For heating pumps using extracted air, care must be taken to ensure that extracted air flows are in keeping with flows taken into account in order to calculate heating requirements.

For heating pumps using fan convectors and underfloor heating, account must be taken of average and low distribution temperatures respectively.

11.6.3.1.3 Absorption systems

Characteristic values in absorption systems are independent of outside temperature. Values at 7 and -7 are therefore equal, as given in standard NF E 35-452.

11.6.3.2 Calculating consumption of auxiliaries

Some energy consumption by generating auxiliaries is currently disregarded in the COP. This is standard procedure pending a more detailed rule.

11.6.3.3 Calculating recoverable losses

Recoverable generating losses are zero.

Th-C Rules

Solar thermal installations 

DRAFT

Addenda to Th-C Rules

Solar thermal installations 
CONTENTS

31.  Introduction

2.  Scope
3
3.  Calculation
3
4.  Definitions
5
5.  Product classification
6
5.1 Solar collectors
6
5.2 Solar hot-water heaters
6
5.3 Storage bulbs
7
5.4 Solar floor
7
6.  Solar coverage
8
6.1 General formula
8
6.2 Combined system (heating and hot water)
9
6.3 Parameters
9
6.3.1 Efficiency of collection loop
9
6.3.2 Thermal losses from collection loop
9
6.3.3 Standard temperature differential
9
6.3.4 Requirements
10
6.3.5 Solar installation storage correction coefficient
10
6.3.6 Storage irrigation correction coefficient
10
6.3.7 Sunshine on collectors
11
7.  Calculating transmission losses between the solar bulb and the backup
11
7.1 Individual solar hot-water heater
11
7.2 Collective solar hot-water system with centralised backup
12
7.3 Collective solar hot-water system with individual backup
12
8.  Backup storage losses
12
8.1 Centralised backup (collective hot-water system)
12
8.2 Individual backup (hot-water system)
12
9.  Consumption of solar installation auxiliaries
13
10. Standards
13


Introduction

This part is used to calculate the following for each month and for each heating phase as defined in the Th-C rules:

· solar installation input for heating and/or hot water requirements

· energy consumption by solar system auxiliaries.

Solar installations are assumed to operate throughout the year. Input is considered to be “free” and is deducted from the total requirements of the building(s). Solar input is apportioned on a pro rata basis depending on the length of the phases.

Data from other parts are used for this calculation:

· heating requirements of building(s) for each phase,

and specific data supplied by the user:

· properties of elements of the solar installation (collector, storage bulb, hot-water heater),

· properties of the installation.

The reference calculation is carried out using an installation with a collector surface area of zero, i.e. with no solar installation. The backup associated with the solar installation is used to determine the type of energy for the reference system.

Scope

Several solar systems for producing heating and hot water are dealt with here:

· solar hot-water heater (factory made in compliance with standard EN 12976),

· individual or collective solar hot-water installation with solar collectors linked to a short-term storage bulb (one or two days),

· solar heating and hot-water installation with solar collectors linked to short-term storage bulb, with separate heating and hot-water storage bulbs,

· solar heating and hot-water installation with solar collectors linked to underfloor heating with a storage heating function and a short-term storage bulb for hot water in an individual dwelling.

The method presented here does not apply to:

· outside monobloc solar hot-water heaters, especially storage collectors,

· combined heating and hot-water systems other than the two referred to above,

· installations of air-based solar collectors,

· installations of heat pumps coupled to atmospheric collectors.

It is planned to extend the rule to the first two categories in the future.

Calculation 

Calculations are carried out for each month and each heating phase.

They involve the following stages:

Calculating solar coverage for heating and/or hot water

Calculating transmission losses for the solar installation (between storage and backup)

Calculating backup storage losses 

Calculating potential recoverable backup losses

Calculating consumption by solar installation auxiliaries 

Definitions

The table below lists the symbol, definition and unit for the main variables.

	A
	surface area of solar collectors
	m²

	Ap
	surface area of solar floor 
	m²

	a1
	coefficient of primary losses from solar collector 
	W/m².K

	a2
	coefficient of secondary losses from solar collector
	W/m².K²

	AC*
	equivalent collection surface of solar hot-water heater 
	m²

	cOS
	storage correction coefficient 
	-

	CS
	storage capacity of solar hot-water heater
	MJ/K

	cW
	storage irrigation correction coefficient 
	-

	Dens
	monthly sunshine
	hours

	F
	rate of solar coverage of heating or hot water 
	-

	faux
	effective fraction accounted for by backup 
	-

	ISC
	monthly average sunshine on flat face of collectors
	W/m²

	Q
	heating or hot-water requirements
	Wh

	tmois
	length of month
	hours

	UA
	coefficient of loss from storage bulb
	W/K

	UC
	coefficient of collection losses reduced to surface area of collectors
	W/m².K

	UC*
	coefficient of collection losses reduced to equivalent collection surface area 
	W/m².K

	UL
	coefficient of losses from pipes in primary loop
	W/K

	US
	coefficient of storage losses from solar hot-water heater 
	W/K

	Vn
	nominal storage volume 
	litres

	VS
	solar storage volume 
	litres

	
	conventional temperature differential
	K

	0
	optical output ratio of solar collector 
	-

	p
	efficiency of collection loop
	-


Product classification

Solar collectors

Properties are:

· surface area A (m²) (unit surface area multiplied by number of collectors), optical output ratio B and coefficient of losses K (W/m².K) in accordance with standard NF P 50-501,

· or surface area A (m²), optical output ratio 0, coefficients of losses a1 (W/m².K) and a2 (W/m².K²) in accordance with standard NF EN 12975-2.

A is the input surface area or overall surface area, in coherence with the other parameters.

The coefficient of secondary losses a2 is disregarded below and only the values 0 and a1 are used. If only B and K are known, 0 is taken as equivalent to B and a1 as equivalent to K.

If the collectors are not certified, a type 2 penalty is applied to the optical output ratio 0 and a type 1 penalty is applied to the coefficients of loss a1 (cf. chapter II paragraph 2.1 of Th-C rules). 

If the thermal properties of the collector are not known, the following penalty default values are adopted:

· 0 = 0.6,

· a1 = 10 W/m²K (glazed collector)
a1 = 30 W/m²K (unglazed collector),

reduced to the overall surface area.

Solar hot-water heaters

This paragraph applies to factory made solar hot-water heaters classified as a unit (EN 12976, Technical notice). Where no classification is given, a solar hot-water heater can be defined by its components, collector, bulb and primary loop pipework.

The dimensional properties of solar hot-water heaters are the surface area of the collectors A (m²) and the nominal storage volume Vn (litres).

The thermal properties are:

· the equivalent collection surface area ABp, the mass of water M (kg), the coefficient of collection losses K/B (W/m².K) and the coefficient of storage losses Dn (W/K) based on the test results taken into account in the Technical Notice,

· or the equivalent collection surface area AC* (m²), the storage capacity CS (MJ/K), the coefficient of collection losses UC* (W/m².K) and the coefficient of storage losses US (W/K), plus the effective fraction accounted for by the backup faux, determined in accordance with standard NF EN 12976-2.

The notation system in standard NF EN 12976-2 is used. The equivalence between the two sets of properties is obtained from the following equations:

Ac* = AB(p; Cs = M.cp
 (where cp = 0.00418 MJ/kg.K); UC* = K/B; Us = Dn

If the properties of the hot-water heater are not certified, a type 4 penalty is applied to the surface area of the collector (cf. chapter II paragraph 2.1 of the Th-C rules).

If the thermal properties of the hot-water heater are not known, and only the surface area of the collectors A (m²) and the nominal storage volume Vn (litres) are known, the following penalty default values are adopted:

Ac* = 0.4 A
[m²]

UC* = 17 + 8/A
[W/m².K]

Storage bulbs

The storage bulb is defined by its nominal volume Vn (litres) and its coefficient of losses UA (W/K). If UA is not known but the cooling constant Cr (Wh/l.K.day) is, the following equation is used:

UA = Cr.Vn/24
[W/K]

NB: the calculation rule only applies if the cooling constant of the bulb is less than or equal to the default value of the hot-water bulb, i.e.: Cr ≤ 4.2 Vn-0.45 (cf. Th-C rules table 39).

The solar storage volume VS is obtained from the following equation:

VS = Vn.(1 – faux) 
[litres]

where faux is the effective fraction accounted for by any integrated backup. Where the bulb does not have an integrated backup, faux is zero. Where the bulb has an integrated backup, there are three possible cases:

1)
faux may be determined directly by tests carried out in accordance with standard NF EN 12976-2.

2)
The volume heated by the backup (contained between the top of the bulb and the bottom of the electric element or exchanger) Vap is taken and the following formula applied:

faux = x. Vap/Vn
[-]

where x is a management coefficient equal to 

· 0.9 if the backup is an electric element with a permanent power supply or an exchanger connected to a boiler operating permanently,

· 0.6 otherwise (night backup or emergency backup).

3) The default value of faux is 0.5 for a vertical bulb and 2/3 for a horizontal bulb.

Solar floor

Where the installation has underfloor storage heating, referred to as a “solar floor”, it is defined by its surface area Ap and the diameter and spacing of the tubes.

Solar coverage

General formula 

A rate of solar coverage Fecs is calculated for hot-water requirements and a rate of solar coverage Fch is calculated for heating requirements. The general formula is as follows
:

F = cW ( aY + bX + cY² + dX² + eY3 + fX3 ) 
[-]
If the result is negative, F =0, if it is greater than 1, F = 1. 

where:

cW is the storage irrigation correction coefficient calculated in paragraph 0.

a, b, c, d, e and f are storage-driven coefficients as shown in the table below:

	Coefficient
	Water storage
	Solar floor

	a
	1.029
	0.863

	b
	-0.065
	-0.147

	c
	-0.245
	-0.263

	d
	0.0018
	0.008

	e
	0.0215
	0.029

	f
	0
	0.025


X and Y are two non-dimensional parameters. X is the ratio between standard collection losses and requirements, corrected where necessary (coefficient cOS). Y is the ratio between the solar energy absorbed and requirements.

In the case of factory made solar hot-water heaters whose output is known:

X = AC*. UC*.tmois. cOS / Q 
[-]

Y = AC*.ISCtmois / Q
[-]
Otherwise:

X = A. UC.p.tmois.cOS / Q 
[-]
Y = A.0.p.ISCtmois / Q
[-]

where tmois is the length of the month in hours. 

The efficiency of the collection loop p, the coefficient of thermal loss of the collection loop UC, the standard temperature differential , requirements Q, the storage correction coefficient cOS and the sunshine on the flat face of the collectors ISC are determined in paragraph 0.

The parameters A, 0, A* and UC* are product properties defined in paragraph 0. 

NB: The rate of solar coverage of heating requirements is calculated independently of the heating phases. The coefficient (1 - Fch) applies to heating requirements irrespective of the phase.

Rates of solar coverage are calculated taking account of generating losses in the solar installation.

Combined system (heating and hot water)

In a combined system, a rate of solar coverage Fecs for hot-water requirements and a rate of solar coverage Fch for heating requirements are calculated in succession. The general formula given in paragraph 0 applies, assuming that part of the collection surface area is used for heating and the other part is used for hot water each month, in proportion to heating and hot-water requirements.

In the preceding formulae for parameters X, Y and COS, the collection surface area is multiplied by the coefficient Parch in order to calculate solar coverage of heating requirements and by the coefficient Parecs in order to calculate solar coverage of hot-water requirements.


Parch = Qch / (Qch + Qecs) 
[-]

Parecs = Qecs / (Qch + Qecs) 
[-]
Parameters

Efficiency of collection loop

p is the efficiency of the collection loop and has one value:

p = 0.8

NB: in the case of hot-water heaters, the value of p is integrated into coefficient AC* (cf. paragraph 0).

Thermal losses from collection loop

The collection loop is defined by its coefficient of thermal losses UC (W/m².K), reduced to the surface area of the collectors. It is obtained by adding the term UL/A to the coefficient of primary thermal losses from the collector a1 (cf. paragraph 0), where UL is the equivalent coefficient of thermal losses from pipes in the collector circuit.

UC = a1 + UL/A
[W/m².K]

UL is obtained by multiplying the length of the pipes by the coefficient of emission calculated as shown in paragraph II 10.214 of the Th-C rules. If no calculation is carried out, UL is taken as:

UL = 5 + 0.5 A 
[W/K]

NB: in the case of factory made hot-water heaters, losses from collection loops are expressed by the coefficient UC* reduced to the equivalent collection surface area, not the surface area of the collectors (cf. paragraph 0).

Standard temperature differential

The temperature differential used to calculate standard collector losses is determined as follows:

rfe
[K]
where e is the average outside temperature for the month in °C and rf is equal to:

· 17.2°C for heating with a solar storage floor

· 100°C for heating with a storage bulb

· 11.6 + 1.18uw + 3.86cw – 2.32e when calculating the solar coverage of hot-water requirements

where 
uw is the temperature of the hot water used for transfers and is taken as equal to 40°C (cf. Th-C rules, chapter II paragraph 7)

cw is the temperature of the cold water entering the hot-water production system (cf. Th-C rules, chapter II table 3).

Requirements 

Q takes the value Qecs when calculating solar coverage of hot-water requirements and Qch when calculating solar coverage of heating requirements.

Qecs are monthly hot-water requirements in Wh measured downstream from the backup (hence upstream from the distribution):

Qecs = Qw + Qd,w
[Wh]

Qw and Qd,w are hot-water requirements and distribution losses (cf. Th-C rules, chapter II paragraph 7 and paragraph 8).

Qch is equal to monthly heating requirements plus losses from the back of the emitters and net distribution losses.

Qch = Qh+ Qb+ Qd,h
[Wh]

In the case of a solar floor, if the floor is not used to emit the backup energy, Qb is zero.

Solar installation storage correction coefficient 

In the case of water storage, the storage correction coefficient cOS is obtained from the following formula:

cOSVconv/VS)0.25
[-]
VS is the solar storage volume. In the case of hot-water heaters, the following formula applies:

VS = CS / w.cp
[litres]
where w is the density of the water (1 kg/l). cp is the calorific content of the water (0.00418 MJ/kg.K).

Vconv is a standard volume equal to 75 litres per m² of collector.

In the case of a solar floor, the storage correction coefficient cOS is obtained from the following formula:

cOS55 . A / Ap)0.03
[-]
where A and Ap are the surface area of the collectors and the surface area of the solar floor.

Storage irrigation correction coefficient 

In the case of a water storage solar heating system or a solar hot-water system:

cW = 1
[-]

In the case of a solar floor, the values for cW are given in the table below, depending on the diameter and spacing of the tubes:

	Spacing of tubes 

in cm
	Diameter of tubes in mm

	
	up to 17
	18 to 22
	23 to 27
	28 or over

	up to 17
	1
	1.01
	1.03
	1.04

	18 to 22
	0.98
	1
	1.01
	1.03

	23 to 27
	0.96
	0.98
	1
	1.01

	28 or over
	0.94
	0.95
	0.97
	1


If the spacing and diameter of the tubes are not known, the penalty value cW = 0.94 applies.

Similarly, in a system with several floors with different properties, the penalty value cW = 0.94 applies.

Sunshine on collectors 

ISC is the average monthly sunshine on the flat surface of the collectors expressed in W/m².

Two configurations of collectors are possible:

1. Where collectors face between south-east and south-west and are angled at between 40° and 50° from the horizontal and are not masked by any obstacles, the values for ISC are as given in the table below for the three climatic zones.

These values incorporate a reduction of approximately 6% to take account of the angle of incidence (the efficiency of a glazed collector falls when the angle of incidence is different from the normal incidence). As this reduction only applies to glazed collectors, the values given in the table must be divided by 0.94 for non-glazed collectors.

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec

	H1
	55
	97
	129
	140
	156
	178
	212
	199
	157
	106
	49
	43

	H2
	91
	123
	138
	175
	178
	204
	221
	214
	165
	108
	97
	59

	H3
	92
	90
	168
	200
	240
	224
	248
	213
	191
	162
	154
	115


Corrected monthly sunshine values for south-facing glazed collectors at an angle of 45°
(W/m²)

2. In all other cases, a coefficient of reduction of 0.8 is applied to the values in the table, provided that the direction the collectors face is included between -90 and +90° (south = 0°) and the average height of obstacles on the horizon is less than 20°.

For all other configurations, no account is taken of the solar installation when calculating C.

Calculating transmission losses between the solar bulb and the backup

In a hot-water system, transmission losses between the solar bulb and the backup are added to distribution losses downstream of the backup.

In a water storage solar heating system, transmission losses between the solar bulb and the backup are disregarded.

Individual solar hot-water heater 

In the case of an integrated backup, losses are zero.

In the case of an individual solar hot-water system with separate backup, these losses are calculated using the same principle and agreed values as distribution losses downstream of the backup (Th-C calculation rule, chapter II paragraph 8.11). It is assumed that the hot water in the pipework between the solar bulb and the backup cools after the transfer and its energy is therefore lost.

Losses Qdwsa between the solar bulb and the backup in the case of an individual solar hot-water heater are calculated using the following formula:

Qdwsa = Fecs . cw vsa . (θw,d-θamb).Nsubnor.np
[Wh]
Fecs is the rate of solar coverage for the hot water.

The definition and value of cw, θw,d, Nsubnor and np, are given in chapter II paragraph 8.11 of the Th-C rules. 

vsa is the volume of the pipework between the solar bulb and the backup.

θamb is the ambient temperature of the pipework. θamb is calculated using a similar formula to the formula given in chapter II paragraph 9.2 of the Th-C rules:

θamb = θi – b (θi – θe)
[°C]

where θi is the inside temperature during the normal period (°C), θe is the outside temperature and b is the coefficient of reduction in temperature defined in the Th-Bat rules.

Where vsa is not known:

Qdwsa = 0.05 Fecs . Qw
[Wh]
Collective solar hot-water system with centralised backup 

If the pipework is insulated:
Qdwsa = 0.02 Fecs . Qw 
[Wh]
If the pipework is not insulated:
Qdwsa = 0.05 Fecs . Qw
[Wh]
Collective solar hot-water system with individual backup

Where individual backups are linked to the solar bulb by a looped network with the return in the solar bulb, losses in the looped network are similar to losses from the solar bulb and are disregarded.

Otherwise:

If the pipework is insulated:
Qdwsa = 0.25 Fecs . Qw
[Wh]
If the pipework is not insulated:
Qdwsa = 0.4 Fecs . Qw
[Wh]
Backup storage losses

Centralised backup (collective hot-water system)

Storage losses are calculated as given in chapter II paragraph 9 of the Th-C rules.

Individual backup (hot-water system)

If the backup is separate, storage losses are calculated as given in paragraph 9 of the Th-C rules, using a coefficient of reduction ca (“off” coefficient) to take account of the fact that the backup is off when there is sufficient solar energy. This coefficient is determined as follows:

· where Fecs < 0.75: ca = 1
[-]

· where Fecs ( 0.75: ca = 4 (1 - Fecs) 
[-]

If the backup is integrated into the solar bulb, the total storage volume is multiplied by the factor faux (cf. paragraph 0) before proceeding as above.

The coefficient of reduction is not calculated when calculating the heat recovered for the heating.

Consumption of solar installation auxiliaries 

In the case of a thermosiphon hot-water heater, consumption by auxiliaries is zero. In a forced circulation system, only the circulators or solar pumps are taken into account (with consumption for regulation in particular disregarded). If Pax is the power used by the circulator or pumps in W, the consumption by auxiliaries in the solar installation is calculated as follows.

Cax = Pax.Dfonc
[Wh]
The time in operation Dfonc is obtained from the following formula: 

Dfonc = Dens . min [ 1; ( Qch + Qecs ) / (Isc . A . 0,4 . tmois ) ]
[h]

This formula assumes that, in winter, when recoverable sunshine does not meet requirements, the primary pump operates while the sun is shining. Conversely, in summer, the pump operates in proportion to the ratio between requirements and recoverable sunshine (estimated on the basis of average output from the solar captor of 40%).

	
	Jan
	Feb
	March
	April
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec

	H1
	48
	87
	149
	126
	145
	188
	276
	256
	175
	107
	42
	50

	H2
	107
	124
	163
	183
	186
	255
	292
	300
	173
	104
	121
	75

	H3
	116
	78
	204
	235
	305
	282
	340
	283
	228
	196
	210
	153


Monthly sunshine in hours

Where Pax is not known:

Pax = 50 + 5 A
[W]

where A is the surface area of the collectors in m².

Where A = 0 m², Pax = 0 W. This value is used to calculate reference consumption by auxiliaries.
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