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Ventilation systems

Definition of Ventilation

The term “Ventilation” refers to the process of exchanging indoor air by fresh outdoor air in human occupied space for the purpose of obtaining an acceptable Indoor Air Quality (IAQ). 

Or - formulated in more ‘pollutant-related’ terms – ventilation is the process of exchanging air for the following purposes:

a. provision of air for occupants respiration

b. control of internal humidity

c. dilution and/or removal of background pollutants (metabolic CO2, vapours, odours, emission from building-, furnishing- and cleaning materials)

d. dilution and/or removal of specific pollutants from identifiable local sources: toilet and cooking odours, water vapour from bathing / cooking / washers & driers, tobacco smoke, combustion products from fuel burning appliances

e. provision of air for fuel burning appliances and dilution of related emissions

Types of ventilation / air-exchange

There are three different mechanisms through which the indoor air is exchanged by outdoor air:

1. Infiltration : air exchange through leakages in building envelope (to be measured acc. EN 13829). The infiltration rate is determined by the air tightness of the building envelope and the pressure difference over the building. Infiltration is an uncontrollable air exchange process.

2. Ventilation : purpose provided air exchange between the inside and the outside of a building, through the (for this purpose specifically designed and installed) ventilation system by means of a range of natural and/or mechanical devices. Depending on type of ventilation system, the air-exchange rate is more or less controllable.

3. Airing : air exchange induced by opening windows (also referred to as Purge ventilation (UK), Stoß lüften (DE), Spuiventilatie (NL))

Note: 

In the context if this study, when we talk about ventilation systems, we refer to systems according to the 2nd mechanism:  “purpose provided air exchange through a - for this purpose specially designed and installed -ventilation system”. 

Looking at the history of ventilation systems, the IAQ in older buildings mainly depend on infiltration and airing. The purpose provided air-exchange through ventilation systems became necessary, when people could no longer rely on infiltration alone as the key parameter for achieving an acceptable IAQ.

Due to energy conservation and EPBD-legislation, new buildings have an increased air tightness. Infiltration can no longer guarantee acceptable indoor air qualities. But also in refurbished buildings, where additional insulation and increased air tightness are applied, indoor air quality levels can no longer be guaranteed. Additional ventilation systems are necessary to secure – on a long term basis - the requested indoor air quality levels in all the occupied rooms of the building.

Product scope for ventilation systems

The ventilation products that are the scope of this study, are defined here as the energy related ventilation products that make - or are part off -  a mechanical version of the above mentioned Ventilation Systems, providing the necessary air exchange. 

Contrary to natural ventilation systems, the mechanical ventilation systems use a mechanically powered device (ventilation unit containing one or more fans) as core component to initiate the air transport necessary for the requested air-exchange. These mechanical ventilation units are the key subject of this study.

Energy Related Products included

1) Dedicated ventilation exhaust air handling units, including rooftop fans 

(for human occupied spaces in buildings, and for apartment blocks)

2) Dedicated ventilation supply air handling units 

(for human occupied spaces in buildings, and for apartment blocks)

3) Combined (balanced) mechanical supply and exhaust ventilation air handling units 

(both with and without heat recovery)

4) Units acc. nrs 1 to 3, incorporating the capability of switching from mechanical to natural mode

5) Controls used to optimize ventilation rates

6) Electrically operated inlet/outlet openings/grids

Obviously, these energy related ventilation products are not the only products necessary to build a full and proper functioning ventilation system. Additional components like ducts, orifices, air transfer devices, ventilation grids etc. are generally used to build a complete mechanical ventilation system.

Not included

Not included in this Task 1 assessment on ventilation are the sections of air handling units that deal with other (non-ventilation) functions, such as humidifiers, cooling and heating sections. They are discussed in the air conditioning section.

Interaction with other ecodesign studies and regulation

ENTR Lot 6 will cover ventilation products not already covered by ENER Lot 10. The present scope of the ENER Lot 10 study regarding ventilation products is defined as follows. Nevertheless, depending on the measures following this work, the boundaries may be subject to changes. 

· Fans for decentralized mechanical ventilation (with or without HR and demand control): 

· Roof fans (Elec power < 125 W)

· Window fans (Elec power < 125 W)

· Wall fans (Elec power < 125 W)

·  ‘Decentralised’ ventilation includes ‘local ventilation’ and kitchen ventilation by hoods

· Fans for centralized ventilation serving various rooms (Elec power < 125 W); those products are also called encased fans and may be sold alone or as packages with the extracts and/or supply grilles, the roof outlets and/or inlets.

· Extract fan, including assistance fans in hybrid ventilation

· Supply fan 

· Extract and supply (balanced or double flow).

· Extract and supply (balanced or double flow) with heat recovery. 

Fans that are 125 W or less and used in typically non-residential ventilation applications (e.g. terminal units) are outside the scope of Lot 10 'Residential ventilation" and within the scope of ENTR Lot 6.

Energy performance scope

The energy performance of these mechanical ventilation units will be assessed on the basis of their ventilation function. This means that this study will not only look at the electrical performance of these units, but also at the air exchange performance and the thermal energy content of the air exchange (either heating or cooling) in relation to the requested IAQ. As far as the other (passive) components of the ventilation system have an influence on the air exchange performance, default values will be defined for these parameters to ensure a neutral and objective comparison.

Other Environmental Performance Scope

The study team assumes that the main environmental impact of ventilation systems is their energy consumption, either direct electricity from fan motors or the energy required to balance for heat and cool losses from the building shell. Following the requirements of the Ecodesign Directive, the study will also quantify the other environmental impacts. Stakeholders are invited to comments on the main environmental impacts in addition to energy consumption that should be considered in this study. 

Note

The thermal energy content related to air exchanges caused by Infiltration and Airing are not in the scope of this study. They are subject to EPBD-legislation.

Air conditioning systems

Air conditioning

Air conditioning in its broader accepted meaning refers to any kind of air treatment that enables to ensure comfort requirements of the occupants inside a building: temperature and humidity control, Indoor Air Quality.  

Air conditioning systems are defined in the standard EN15240 as systems enabling to supply all these functions. 

air conditioning system(EN 15240: 2007)

combination of all components required to provide a form of air treatment in which temperature is controlled, possibly in combination with the control of ventilation, humidity and air cleanliness
In practice, the systems encompassing all these functions may also be called HVAC systems (EN15243: 2007), HVAC standing for Heating, Ventilation and Air Conditioning. 

In what follows, air conditioning refers to systems ensuring as primary function the cooling function (the heating function is already covered by other Ecodesign preparatory studies
), and possibly the control of ventilation, humidity and air cleanliness. 

The control of the ventilation and of the air cleanliness are covered in this study in the part on ventilation systems. Interactions are of course to be taken into account, whether the same system or not stands for the ventilation and air cleanliness, temperature and humidity control.

According to EN 15251 standard, usually humidification or dehumidification is needed only in special buildings like museums, some health care facilities, process control, paper industry etc. Thus controlled humidification or dehumidification is not included in this study but only the uncontrolled dehumidification as a consequence of cooling. 

Product scope for air conditioning systems

The Energy Related Products in this study ensure the cooling function or are part of air conditioning systems supplying this function. 

The focus is on air conditioning systems in human occupied buildings to ensure comfort air conditioning. The cooling products that ensure this main function are cooling cycle that can extract heat directly in the room and reject it directly to the outside. In that case, they are called air-to-air products, using the names of the source (outside air) and sink (indoor air) they use. Whether the heat extraction is made by water-to-air heat exchanger and then heat is rejected outside by an air-to-water chiller. All the sin-source combinations are included: air-to-air, air-to-water, water-to-air, water-to-water. 

Energy related products included

For each system type, AC systems are made of a large number of components. Nevertheless, the number of ecodesign products in these systems is limited. 

1.
Cooling generators

· Package, split and multi split air conditioner [air-to-air > 12 kW, water-to-air, evaporatively cooled]

· Roof tops [air-to-air]

· VRF systems (centralized air conditioning systems with refrigerant fluid as the main media to circulate and extract heat from the building) [air-to-air and water-to-air]

· Chillers for air conditioning applications [air-to-water, water-to-water, evaporatively cooled]

· Renewable cooling: evaporative and desiccant cooling, solar cooling (*)

2.
Air circulation and air treatment

· Air Handling Units including energy consuming subsystems as air to air heat recovery air conditioning units 

3.
Water circulation

· Circulators

4. Terminal units to extract heat from the space to be conditioned

· Fan coils, active ceiling beams, water-to-air air conditioners.

5.
Heat extraction means from the cooling system

· Cooling towers

· Dry coolers

6.
Controls to minimize energy consumption of air conditioning systems including Building Energy Management Systems (BEMS)

(*) Regarding renewable cooling, specific renewable solutions with limited applicability such as earth pipes, seawater cooling are not included. Applicability of desiccant, evaporative and solar cooling is to be specified in this study. 

Interaction with other ecodesign studies and regulation

Cooling generation

Air-to-air air conditioners below 12 kW cooling capacity are included in ENER Lot 10. Hence, this lot will focus on air-to-air air conditioners with cooling capacity above 12 kW and all other source-sink type air-conditioner. 

For chillers, they were not included in the ENER Lot 10 study. Consequently, there is no lower capacity limit. 

However, chillers for air conditioning can be used also for refrigeration. There are four reference temperature levels defined by the industry
 for chilled cooling media distribution: 

- air conditioning for cooling floor and other radiant cooling surfaces with leaving chilled water temperature above 20 °C,

- air conditioning, with leaving chilled water temperature between + 2°C and + 15°C 

- medium brine, with leaving brine temperature between + 3°C and - 12°C 

- low brine, with leaving brine temperature between - 8°C and - 25°C

ENTR Lot 6 only considers chillers serving air conditioning temperature levels. Medium and low brine chillers are considered in ENTR Lot 1.

Most cooling generators are reversible. Their heating function is addressed in ENER Lot 1 – water based heating systems, ENER Lot 20 on room air heating products and ENER Lot 21 on central heating products using hot air to distribute heat (other than CHP). In addition, the heating function of reversible air conditioners with cooling capacity inferior to 12 kW is already included in Lot 10. Consequently, only the consequences of possible ecodesign measures in the cooling mode will be addressed in this study. 

Compressors, fans and pumps

Main energy consumers in all air conditioning systems are compressor, fan and pump motors. 

Compressor motors and controls are not the subject of any direct on-going ecodesign regulation or study.  

Fans with electric power above 125 W are included in ENER Lot 11 so that the efficiency of the fan itself is not at stake in this study. For fans with motors between 750 W and 375 kW, motor efficiency is regulated by the Commission Regulation (EC) No 640/2009. It is still feasible to improve the motor transmission and control, air conditioning and ventilation motors that are not covered in  the  regulation (EC) No 640/2009, and fan motor efficiency below  750 W. 

Circulators and pumps are the subject of the Commission Regulation (EC) No 641/2009. Circulators that are not covered by the regulation (EC) n° 641/2009 and used in air conditioning systems are in the scope of ENTR Lot 6. This regards pumps of the primary chilling circuits
 as opposed to pumps of secondary distribution chilled water network that are explicitly included in this regulation.

Energy performance scope

The energy performance of air conditioning systems will be assessed on the basis of their cooling function. 

For stand alone products, a direct indicator can be defined by computing the ratio of the cooled energy supplied and of the energy consumed by the product itself. 

However, for products embedded in air conditioning systems, as for instance for chillers, it means that intermediary energy using product consumption (fans, pumps) are to be taken into account.  
As far as the other (passive) components of the air conditioning system have an influence on the cooling performance, default values will be defined for these parameters to ensure a neutral and objective comparison.

Other Environmental Performance Scope

The study team assumes that the main environmental impact of air conditioning systems is their energy consumption with direct refrigerant emission as the main second one. Following the requirements of the Ecodesign Directive, the study will also quantify the other environmental impacts. Stakeholders are invited to comments on the main environmental impacts in addition to energy consumption and refrigerant emissions that should be considered in this study. 

Preliminary scope and potential

Summary 

This introductory paper at the outset of the study sketches a preliminary assessment of the product scope and makes a very approximate estimate of the energy consumption and carbon emissions involved. The outcome of this estimate is roughly in line with the results of the European Climate Change Program, but certainly  will be improved and detailed throughout the course of the study. 

Currently, the scope of the air-conditioning in cooling mode relates to an annual electricity consumption of 115 TWh and carbon emissions of 50 Mt CO2 per year. It is expected that the stock of air conditioners in the scope will double between 2010 and 2030. For non-residential & collective residential ventilation, the scope is 3600 PJ/a of primary (heating) energy and around 20 TWh/a of electricity, corresponding to (207 + 9) Mt CO2. In total, the relevant carbon emissions in the scope amount to 266 Mt CO2.

The long term (2030) potential for efficiency improvement of air-conditioning in cooling mode is estimated at around 60%, mostly through improved inverter and compressor technology, better controls and more efficient auxiliary components. The efficiency improvement now can save 60 TWh on the existing stock and avoid 60 TWh by 2030 for the next generation of systems. All in all, the long-term (2030) saving potential is estimated at 120 TWh , which currently equals close to 52 Mt CO2 equivalent. 

For ventilation it is estimated that better controls and waste heat recovery –at some relatively minor expense of higher fan electricity consumption— can save around 150 Mt CO2 eq.. For air-conditioning and ventilation in total the long term carbon saving potential amounts to 202 Mt CO2 eq, taking as a reference the year 2010. However, even with important effort, the energy consumption of air conditioning systems is likely, at best, to be maintained. 

With respect to policy targets in 2020, both product groups in the scope are subject to a slow replacement rate and therefore –even at the most expedient and rigorous measures—it will not be possible to realize more than 30-40% of that potential by 2020. So at best it can be hoped for a saving between 63 and 73 Mt CO2 eq. in 2020.

Finally, it has to be taken into account that the products in the scope are highly complex, not only from the technical point of view but also from the viewpoint of the legislator. They interface with a host of adjacent Ecodesign and other measures already in place or being developed. These interfaces are addressed in this paper, but for sure the success or failure in achieving the savings will be depending on a successful co-ordination. 

Scope and saving potential for collective & non-residential ventilation systems

The scope of this study are ventilation products used in the non-residential & collective residential ventilation systems. This scope definition does not exclude the same ventilation products used in other applications because any ecodesign measure would establish ecodesign requirements for the placing on the market of non-residential and collective residential ventilation products, including when they are marketed for other use. The study will therefore assess technical parameters (e.g. ventilation products driven by motors with an electric input power above 125 W) suitable for discerning "non-residential and collective residential ventilation products" by manufacturers, importers, end-users and market surveillance authorities. On the other hand, a CE-marked ventilation product could be de-facto a "system" or "extended product", that means, consisting of different components/parts.

The total building-volume in the European Union is around 250 billion m³. An estimated 140 billion m³ of this volume --sheds, stables, garages, some warehouses, etc. -- is permanently unheated. The remaining 110 billion m³ has a heating system of some sorts.  Taking into account the heating characteristics of each subsector, it is estimated that the average (24/7) indoor temperature  of this  building volume is 18 °C during the heating season. 

The average European heating season is around 7 months (ca. 5000 hours), during which time the average outdoor temperature is 6,5 °C. In other words, there is a temperature difference between indoor and outdoor temperature of 11,5 °C. Around 2,5 °C out of this temperature difference is supplied by solar gains and internal heat production of appliances and people. This leaves 9 °C to be supplied by an active heating system.

The infiltration and ventilation characteristic of a building is often expressed as the ratio between the hourly air exchange in m³/h and the building volume in m³. For instance, assuming this ratio is 0,8 m³/m³.h it means that for every m³ of building volume 0,8 m³ of fresh air is needed per hour.  For the 110 billion m³ of heated building-volume, during 5000 hours per heating season ca. 440.000 billion m³  (0,44 x 1015 m³) of fresh air will penetrate the buildings and will have to be heated.

The specific heat, i.e. the energy needed to heat 1 m³ of air by 1 degree Celsius (°C ) or Kelvin (K), amounts to around 0,33 Wh/m³.K.  Given the net indoor-outdoor temperature difference of 9 °C (9 K), it can now be calculated how much energy the heating system has to deliver, i.e.

0,44 x 1015 m³   x 9 K  x 0,33 Wh/m³.K = 1,3 x 1015 Wh = ca. 1300 TWh   (TWh=tera-watt hour=1012Wh)

In Europe most of space heating is done by a central heating boiler and the total systems efficiency, including all losses, is not more than 60%.

This means that around 2166 TWh (in Gross Calorific Value GCV of the fuel) is needed to compensate for the infiltration and ventilation losses of all heated European buildings.  Expressed in peta-joules (1 PJ= 10^15 Joules=  0,277 TWh) this amounts to ca. 8000 PJ. 

In order to know how much carbon emissions are involved in producing this 8000 PJ of heat the fuel mix has to be taken into account. In Europe, for space heating the dominant fuel is natural gas, some oil, district heat and electricity. On average the emissions per PJ are 0,0577 million tonnes of CO2 equivalent (“Mt CO2 eq.”). Thus the 8000 PJ of heating energy causes some 460 Mt CO2 eq..

This is a huge figure, equivalent to one-third of all space heating energy and 11 % of all EU-27 carbon emissions. Although at this stage it is only a rough  estimate, it certainly shows the importance of being able to recover a part of the waste heat involved. 

But is certainly not fully within the scope of the underlying study, for a number of reasons:

· It includes at least 25% (0,2 m³/m³.h) infiltration losses, i.e. air that is penetrating through openings in window frames, doors, etc., without a willful intervention of the user. These 115 Mt CO2 may be tackled through building regulations (Energy Performance of Buildings measures), but they are not part of Ecodesign measures relating to ventilation systems. On the other hand, if infiltration diminishes beyond a certain threshold the ventilation requirements will have to increase in order to guarantee a minimum Indoor Air Quality and in that sense some projection of the development of infiltration losses may be relevant for the outcome of the study; 

· Of the remaining 345 Mt CO2 related to strict ventilation losses, already now –especially in Northern Europe—around 8% (28 Mt CO2 eq.) is already recovered by the use of heat recovery systems;

· This study relates to collective residential ventilation (flats, apartment blocks) and ventilation in non-residential buildings. Residential ventilation of individual dwellings, accounting for almost 30% of the total ( 93 Mt CO2), are excluded (part of DG ENER Lot 10). Also agricultural buildings (greenhouses, some stables) as well as specialized industrial & mining ventilation applications –together perhaps accounting for 5% of the  total (17 Mt CO2)—are excluded. 

All in all, the scope of the study is limited to around 3600 PJ of heating energy, resulting in 207 Mt CO2 equivalent.  The main saving potential will come from better controls (ventilation when and where needed) and from waste heat recovery.  Recovery will never be 100%, but even when taking into account efficiency degradation in time, a long-term saving potential on heating energy of around 3000 PJ (170 Mt CO2 equivalent) should be possible .  

On the downside, the saving on heating energy will come at a price in terms of an increase of electric energy for the extra fans (and controls) that will be needed for the waste heat recovery.  When assuming a pressure drop of 100 Pa, a volume of 66 billion m³/h (0,6 m³/m³.h for ventilation x 110 billion m³) and two fans (one for the inlet and one for the outlet duct) the additional net load for mechanical ventilation will amount to 

100 Pa x 66x109 m³/h x 2= 13000 x 109 W = 13 TWh 

Given an average fan+motor+drive efficiency of about 30% this results in around 13/30% = 43 TWh of electric energy consumption per year. At 0,43 Mt CO2 equivalent per TWh electric energy this means carbon emissions of around 18-20 Mt CO2 eq.. Of course, these would not all be additional energy consumers, because  in many instances they could be replacing existing extraction fans. Still, with the realization of full waste heat recovery an extra 12  Mt CO2 emissions from fans and controls could be the penalty to expect at full ventilation waste heat recovery in the EU. The net carbon saving potential in the scope would thus be around 150 Mt CO2 equivalent. 

The possible credit for achieving such a long term target should be shared with other measures. As regards the extra fan energy, the measures on motors (>750W) and fans (>125W) in DG ENER Lot 11 should make it possible that the penalty of the extra fans is not 12 Mt CO2, but probably more like 10 Mt CO2.  This would increase the saving potential to 155 Mt CO2 eq., but not fully due to measures that can be expected from the scope of this study. Of course, the underlying study would implicitly cover the electricity consumption of fans <125 W when they are an integrated part of the ventilation system.

On the heating side, 40% of the saving on heating energy,  some 70 out of 170 Mt CO2 eq., is due to efficiency losses in the heating system. With a fully efficient heating system, the ventilation would require 1800 PJ and cause ‘only’ 100 Mt CO2 eq. emissions per year. Efficiency improvement of heating systems  is the subject of  DG ENER Lot 1, 10, 15, 20 and 21  and if all goes according to plan a 20-25% efficiency improvement should be achieved on heating systems in 2020. This means that some 17 Mt CO2 eq. should be partitioned to heating measures. 

All in all, the truly unique share of the long-term saving potential  that is in the scope of this study will be around 130Mt CO2 eq..

Finally, in particular for this new product group of well-controlled waste heat recovery ventilation that is aiming at the building industry, the significance of “long term” should be stressed. Although there are good products for the existing building stock, it is still a product that will take several decades to reach an 80-90% of its saving potential and realistically a market penetration of 30-40% of the building stock by 2020 would be an enormous achievement. Thus, for EU energy and carbon policy targets aiming at 2020 a savings contribution of no more than 40-50 Mt CO2 eq. and 700-900 PJ/year is what can be expected.
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Fig. 1. Split-up of 110 bln. m³ heated volume equivalent at 18°C indoor temperature in the EU.

Scope and saving potential of Air Conditioning

The scope of this study are air-conditioning products (as defined page 8)  used in the tertiary and industrial sector.

This scope definition does not exclude the same air-conditioning products used in other sectors because any ecodesign measure would establish ecodesign requirements for the placing on the market of tertiary and industrial air-conditioning products, including when they are marketed for residential or other use. The study will therefore assess technical parameters (e.g. > 12 kW for air-to-air air-conditioner) suitable for discerning "tertiary and industrial air-conditioning products" by manufacturers, importers, end-users and market surveillance authorities. On the other hand, a CE-marked air-conditioning product could be de-facto a "system" or "extended product", that means, consisting of different components/parts. 

For the tertiary sector, it is estimated that currently 40 % of offices, large retail, hotels and restaurants, health care institutions, public buildings  and cultural buildings would use air conditioning >12 kW in the summer.  This amounts to 10% of the building volume, i.e. around 11 bln. m³. 

 In average size non-residential buildings, air conditioning systems are running in cooling mode 3 to 4 months per year and will very commonly try to keep the indoor temperature at around 22-23 °C for the average climate.  The outdoor temperature during the daytime for average (Strasbourg), warmer (Athens) and colder (Helsinki) climate is shown in the table. To these values around 6 °C can be added for solar and internal gains (3 °C for winter period but solar gain in summer is much higher), which means that on average the temperature will be 4 °C above 22 °C in the average climate during the  mid-May to Mid-September. This results in 120 days and, taking into account night- and weekend setback,  in 1200 hours of potential (part load) activity. In the warmer climate, the indoor-outdoor temperature difference will be on average 11°C and the air conditioner will be active (in part load) during ca. 2000 hours.  

	Daytime outdoor temperature (7-21h) in average and warm climate

	
	jan
	feb
	mar
	apr
	may
	jun
	jul
	aug
	sep
	oct
	nov
	dec

	
	Average climate
	2,8
	2,6
	7,4
	12,2
	16,3
	19,8
	21,0
	22,0
	17,0
	11,9
	5,6
	3,2

	
	Warm climate
	9,5
	10,1
	11,6
	15,3
	21,4
	26,5
	28,8
	27,9
	23,6
	19,0
	14,5
	10,4

	
	Colder climate
	-3,8
	-4,1
	-0,6
	5,2
	11,0
	16,5
	19,3
	18,4
	12,8
	6,7
	1,2
	-3,5


Assuming  

· 65 % of air conditioning systems are installed in a warm climate and 35 % in an average climate, the average indoor-outdoor temperature difference is of 8 K during 1500 hours

· a standard infiltration and ventilation air change rate of 1 m³/m³.h during airco operation – infiltration increases in buildings open to public as often doors remain open, 

· an aggregate U-value of 1,5 W/m².K  (insulation for walls and windows and cold bridges)

· an AV ratio of 0,4 m²/m³  (A=envelope surface in m² / V=building volume in m³ ), 

· specific heat of air 0,33 Wh/m³.K 

· 20 % latent load

the average annual European sensible cooling load in the tertiary sector can be estimated at:

transmission-losses (incl. cold bridges)

(11 x 109)m³  ∙  1500 h  ∙  8 K  ∙   1,5 W/m².K  ∙  0,4 m²/m³  ∙  1,2 =  95 TWh/a

plus ventilation & infiltration losses

(11 x 109)m³  ∙  1500 h  ∙  8 K  ∙   0,33 Wh/m³.K  ∙  1 m³/m³.h  ∙  1,2 =  52 TWh/a

resulting in 147 TWh/a cooling load.

For the electricity consumption to meet this cooling load, it is assumed that 

· System losses (auxiliary heat supplementary load, distribution losses, suboptimal control, etc.) are 25% of the load,

· the aggregate Seasonal Energy Efficiency Ratio SEER for cooling is 2 ,

· additional electricity consumption of air-handling units, pumps and other auxiliaries not taken into account in the SEER value is 25% of the electric consumption

resulting in

1,25 ∙ 1,25 ∙ 147/2,5 = 92 TWh/a electricity consumption. 

At 0,43 Mt CO2 equivalent per TWh electric energy this means carbon emissions of approximately 40 Mt CO2 eq.

For the industrial sector, representing 10,2% of the total building volume, it is assumed that a quarter of the industrial building volume  (ca. 2.5%) will be equipped with air conditioning.  Assuming the same conditions as for the tertiary sector, this results in ca. 23 TWh/a electricity consumption and emissions of close to 10 Mt CO2 eq..

In total, the scope of the air conditioning part of the underlying study concerns around 115 TWh/a of electricity consumption and energy-related carbon emissions of 50 Mt CO2 equivalent/a. 

There are currently installations on the market with a SEER higher than 6, indicating that a 60% saving is achievable for new systems as compared to existing ones.  Also in the field of energy consumption for auxiliary functions, similar reductions in energy consumption are deemed realistic. 

However, with respect of 2010 the air-conditioner stock in the EU is expected to double in 2030 (factor 1,5 between 2010 and 2020). With current technology this would imply an electricity use of 230 TWh/a and related emissions of 100 Mt CO2 equivalent in 2030. 

Applying this saving potential now can thus save 60 TWh on the existing stock and avoid 60 TWh by 2030 for the next generation of systems. All in all, the long-term (2030) saving potential is estimated at 120 TWh , which currently equals close to 52 Mt CO2 equivalent. 

Given the relatively long replacement cycle of existing air conditioner stock it is estimated that realistically no more than 30-40% of this potential, a maximum of 24 TWh and 10 Mt CO2 equivalent, can be realized by 2020 for the existing stock. This is to be added to the 30 TWh for new systems installed from now on to 2020. Thus the 2020 saving potential is estimated at 54 TWh  or about 23 MtCO2. 

Narrowing down the scope for air-conditioning

The underlying study explicitly includes air-conditioning in cooling mode of all types of energy sources (electric, fossil-fuel fired, solar), all relevant principles (Carnot cycle, absorption, adsorption) of all source-sink types. 

The products in scope typically consist of multiple packages (chillers, air handling units, ducts, etc.) that are placed on the market with various degrees of integration of functions, sometimes placed on the market as a whole by a single manufacturer and sometimes by several suppliers for the different packages. It will be explicit part of the scope of the study to propose practical and legally admissible solutions on how the legislator can deal with this complex supply situation.

Air-to-air room air-conditioners and local air coolers with a standard rated cooling capacity <= 12 kW are not included in the scope, but are the subject of a separate measure (DG ENER Lot 10). 

As regards the Global Warming Potential (GWP) of the refrigerants, this will be part of the scope of this study to investigate whether additional measures, on top of the already existing F-gas regulation (EC) 842/2006 are required. 

The cooling of perishable foodstuffs or drinks, at any level in the supply chain (industrial, wholesale or retail) is not included in the scope of the underlying study, but is part of the preparatory studies on refrigeration and freezing equipment DG ENTR Lot 1 and DG ENER Lot 12. 

The heating function of (reversible) air-to-water, brine-to-water and water-to-water heat pumps, including those referred to as ‘air conditioning’,  is not included in the scope but subject to separate measures developed under DG ENER Lot 1. In as much as the heating function is fulfilled by the same products as the ones in the scope of the underlying study, the efforts shall be co-ordinated at the level of  the ecodesign measures and preparatory studies.

The heating function of (reversible) air-to-air, brine-to-air and water-to-air heat pumps, including those referred to as ‘air conditioning’, is not included in the scope but subject to separate measures developed under DG ENER Lot 21 on air heating appliances. In as much as the heating function is fulfilled by the same products as the ones in the scope of the underlying study, the efforts shall be co-ordinated at the level of the ecodesign measures and preparatory studies. In particular, the preparatory studies of ENER lot 21 and ENTR lot 6 should ensure that the same approach as in the draft air-conditioner <= 12 kW measure is followed, in which the cooling and heating functions of reversible air-conditioner are addressed (SEER/SCOP).

The scope of DG ENER Lot 20 is not known yet. Nevertheless, it will complement the scope of DG ENER Lot 21 in order that the heating function of all air-to-air products is covered either in DG ENER Lot 10, DG ENER Lot 20 and DG ENER Lot 21. 

The study team suggests that air-conditioning and ventilation for special purposes or under special circumstances, such as mining, clean rooms, operating theatres, hazardous and toxic process environments, etc. will not be in the scope of measures, but the study will provide a list of exemptions to possible measures. Stakeholder input on this suggestion is welcome.

The study team suggests that the focus of the study will be on the cooling function. Any additional functionality of the products such as (de)humidification, air purification and/or filtering, etc. should not be part of the rating methodology and only taken into account when influencing the cooling performance and or its energy efficiency (e.g. through the pressure drop). Stakeholder input on this suggestion is welcome.

Sharing the credit

The products in the scope of the underlying study are building products and as such subject to regulation under the 2009 recast of the Energy Performance of Buildings Directive, which includes amongst others a classification of building types and an inspection paragraph on air-conditioners. In this sense, measures to be developed should be co-ordinated with the EPBD-recast. 

The products are also covered by the Construction Product Directive 89/106/EEC and measures to be developed should be compatible with the safety, health, environment and energy requirements in this directive requested from construction products for CE marking. . 

The products in the scope of the underlying study use ambient heat and may in the future use direct solar radiation as (renewable) energy sources. In this sense, measures to be developed should be co-ordinated with the stipulations in the 2009 recast of the RES directive. 

The air-conditioning products in the scope are typically assemblies, containing amongst others electric motors, pump(s) and fans. These components are either already subject of Ecodesign Commission Regulations No 640/2009 (electric motors 750 W < P < 375 kW) and 641/2009 (circulation pumps) or may be in the scope of future measures (fans >125 W, DG ENER Lot 11). Although the underlying study will assume as much as possible a holistic approach, i.e. rating the whole unit on the basis of its cooling energy efficiency performance, at the very least the above mentioned regulations will contribute in realizing the saving potential at earlier stages of the production chain, i.e. in the B2B market. 

Even though it is not expected to be a separate item in the envisaged holistic approach, another horizontal contribution may come from Ecodesign Commission Regulation No 1275/2008  on stand-by electricity consumption, which at the very least will drive the development of efficient electronics forward.

All in all, the truly unique saving potential of the underlying study will relate to the (synergy effects in) the overall system design, the compressor(s), heat exchangers, controls, auxiliary energy users (e.g. crankcase heater) and components that are outside the scope of current regulations (motors 750 W-375 kW, fans<125 W, circulation pumps not for drinking water).  At this stage it is difficult to put an exact number on that share, but it will be subject of the study.  

COntact information

Please state your contact details

Organisation

……………..

Name

…………….

Position/Department

……………..

Telephone

……………..

Email

…………….

Answering the information request

HOW TO ANSWER ?

Answers should be supplied sending back by email the completed questionnaire in word format to 

philippe.riviere@mines-paristech.fr
Information to be supplied can be either direct answers to the questions raised by subtask or reports to where the information can be found.

WHEN ?

Answers to these questions will be taken into account until the end of the study, but will be most useful before MAY 28th 2010 in order to prepare the draft reports of tasks 1, 2 and 3 and the first stakeholder meeting. 

HOW IS THE INFORMATION REQUEST BUILT ?

For all the subtasks of Tasks 1 to 3, the expected contents of the subtasks according to the call for tender (based on the MEEuP Methodology) are explained.  

For each subtask, two subparagraphs, for ventilation systems and air conditioning systems, are proposed. Information specific to a ventilation energy product or passive component should be supplied in the corresponding part.  

For each subtask, it is explained on which specific point the contribution of stakeholders could be the most useful. In some cases, it is explained that no specific information is required. This is because main sources of information are supposed to have been identified. Nevertheless, supplementary information is still welcome. 

IR - TASK 1 – Definition

Scope: This task should classify and define the energy-related products covered by the lot and the "level playing field" for ecodesign. The product classification and definition should be relevant from a technical, functional, economic and environmental point of view, so that it can be used as a basis for the whole study. It is important to define the products as placed on the Community market. The product classification and definition have to be agreed with the Commission, after having consulted the stakeholders, and should be confirmed throughout the other tasks of the study. Standards and existing legislation for the defined energy-related products should be investigated.

1.
Subtask 1.1 - Product classification and definition 

Main functions covered by this study are intended to be mechanical ventilation and cooling. Energy Related Products aimed at are described in the introduction. Any comments on the definition of the product suitable for an ecodesign measure, preliminary scope proposal, the functions and products covered are welcome.  

Classification and definition of the products based on the following categorizations:

· Prodcom category or categories (Eurostat);

· Categories according to EN- or ISO-standard(s);

· Other product-specific categories (e.g. labelling, sector-specific categories), if not defined by the above.

In particular, the classification and definition of the products shall be linked to the

assessment of

-
The primary product performance parameter (the "functional unit")

If needed, on the basis of functional performance characteristics and not on the basis of

technology, a further segmentation can be applied on the basis of

-
Secondary product performance parameters.

The resulting product classification and definition will be confirmed by a first screening of the volume of sales and trade, environmental impact and potential for improvement of the products as referred to in Article 15 of the Ecodesign Directive.

1.1 Ventilation systems

1. Dedicated ventilation exhaust air handling units, including rooftop fans (for human occupied spaces in buildings, and for apartment blocks)

2. Dedicated ventilation supply air handling units (for human occupied spaces in buildings, and for apartment blocks)

3. Combined mechanical supply and exhaust ventilation air handling units (both with and without heat recovery)

4. Units acc. nrs 1 to 3, incorporating the capability of switching from mechanical to natural mode

5. Controls used to optimize ventilation rates

6. Electrically operated inlet/outlet openings/grids

1.2
Air conditioning systems

1.
Cooling generators

· Package, split and multi split air conditioner [air-to-air > 12 kW, water-to-air]

· Roof tops [air-to-air]

· VRF systems (centralized air conditioning systems with refrigerant fluid as the main media to circulate and extract heat from the building) [air-to-air and water-to-air]

· Chillers for air conditioning applications [air-to-water, water-to-water, evaporatively cooled]

· Renewable cooling: evaporative and desiccant cooling, solar cooling (*)

2.
Air circulation and air treatment

· Air Handling Units including energy consuming subsystems as air to air heat recovery air conditioning units 

3.
Water circulation

· Circulators

5. Terminal units to extract heat from the space to be conditioned

· Fan coils, active ceiling beams, water-to-air air conditioners.

5.
Heat extraction means from the cooling system

· Cooling towers

· Dry coolers

6.
Controls to minimize energy consumption of air conditioning systems including Building Energy Management Systems (BEMS)

2.
Subtask 1.2 - Measurement and other standards

We mainly expect information on standards at Member State level as far as they differ from EU standards. Any product-specific EPBD standards at national level are of particular interest. Standards on Third Country level (outside EU) is also relevant, including international standards. 

Identification and short description of the relevant measurement and other standards for the products. 

Specifically :

Subtask 1.2.1 - Standards at European Community level

· the harmonised measurement standards;

· and additional sector-specific directions for product-measurement; 
· regarding the measurement procedures for:

· the primary and secondary functional performance parameters mentioned above;

· resources use and emissions during product-life;

· safety (gas, oil, electricity, EMC, stability of the product, etc.);

· product quality;

· noise and vibrations (if applicable).

As well as any other standard relevant for the products regarding the technical, economic, environmental and ecodesign analysis carried out in the study. 

Apart from existing standards, it will be reported which new (harmonised) standards are under development, which problems exist and what alternatives are discussed. The (ongoing) work for programming standardisation work in the field of ecodesign of Energy related Products, mandated by the European Commission to standardisation bodies (EuP M/341) will be considered. This analysis will prepare the ground, together with the following tasks, for evaluating the needs and generic requirements for standards to be developed in task 7.1.

Subtask 1.2.2 - Standards at Member State level

This section deals with the subjects as above, but now for standards that have been indicated

by stakeholders (NGOs, industry, users) as being relevant for the products at Member State

level.

Subtask 1.2.3 - Third Country Standards

This section again deals with the subjects as above, but now for standards in Third Countries

(outsideEU) that have been indicated by stakeholders as being relevant for the product group.

2.1 Ventilation systems

Standards at European Community level

Standards at Member State level

Third Country Standards
2.2
Air conditioning systems

Standards at European Community level

Standards at Member State level

Third Country Standards

3 Subtask 1.3 - Existing legislation 

Most useful contribution of stakeholders regards legislation at Member state and regional levels. They could regard for instance the requirements for Ventilation and AC systems in: 

· National or Regional Building Thermal Regulation, 

· The construction law codes,

· The Environmental and/or safety law regarding the installation / maintenance / technical capability of installers and operators of ventilation and AC systems,

· Purchasing guides or requirements of Member States or Regions

Of specific interest are the national and regional constraints applying to open cooling towers to limit legionella risks and limitations regarding the use of natural refrigerants in buildings. 

Specific legislation regarding Third countries is also of interest as existing requirements in other parts of the world could be studied as policy options in Europe. 

This task will identify and analyse the relevant legislation for the products. It will be subdivided in three parts:

Subtask 1.3.1 - Legislation and Agreements at European Community level

Apart from the obvious environmental legislation such as the F-gas Regulation, this includes building legislation (EPBD and CPD), renewables (RES), regulations on health and labour conditions, labelling directives, product safety, EMC etc., including relevant standards interpreting such instruments. EU Voluntary Agreements and already existing ecodesign regulations for the sector's products or related products will be identified.

Subtask 1.3.2 - Legislation at Member State level

This section deals with the subjects as above, but now for legislation that has been indicated by stakeholders as being relevant for the products at Member State level.

Subtask 1.3.3 - Third Country Legislation

This section again deals with the subjects as above, but now for legislation and measures in Third Countries (outside EU) that have been indicated by stakeholders as being relevant for the product group.

3.1 Ventilation systems

Legislation and Voluntary Agreements at European Community level

Legislation at Member State level

Third Country Legislation

3.2
Air conditioning systems

Legislation and Voluntary Agreements at European Community level

Legislation at Member State level

Third Country Legislation

IR - TASK 2 – economic and market analysis

Scope: Sales and trade volumes for the defined products within the EU-27 should be assessed.

A clear picture of the product stock available on the EU market should be provided and its growth and replacement rate be forecasted. Insight in the latest market trends so as to indicate the place of possible ecodesign measures in the context of the market structures and ongoing trends in product design should be given. A practical data set of prices and rates to be used in a Life Cycle Cost (LCC) calculation should be provided.
1. Subtask 2.1 - Generic economic data

EU sales and trade are difficult to identify as product categories for the energy related products of Ventilation and Air Conditioning systems are not matching with categories of official statistics. Global sales are available from main EU product statistics (BSRIA and Eurovent Certification). Any information regarding the part of Energy Related Products produced in Europe and imported would be useful. 

Subtask 2.1 - Generic economic data

- EU Production Sold;

- Extra-EU Trade (exports);

- Intra-EU Trade (imports);

- EU Sales and Trade (production sold – exports + imports = products placed on EU market)(

Data should relate to the latest full year for which at least half of the Member States have

reported. Preferably,  data should include 2007, 2008 and 2009. Data should be in physical units and split up per Member State.

Information for this subtask should be derived from official EU statistics so as to be coherent

with official data used in EU industry and trade policy. Data should be extracted from each of

the relevant Prodcom categories identified in subtask 1.1 as partly or fully matching with the

definition of the products.
1.1 Ventilation systems

See table under 2.1 for scope and preferred years.

1.2
Air conditioning systems

See table under 2.2 for scope and preferred years.

2. Subtask 2.2 - Market and stock data

Regarding market and stock data, existing data from main bodies gathering information on air conditioning and ventilation systems (BSRIA and Eurovent Certification) have been gathered.

Main lack of data for this subtask regards :  

- VRF data after 2003. 

- Detailed data regarding AHU split by type and size (m3/s) (supply exhaust or balanced, incl cooling coil, incl. Heat recovery, control type, ...). 

- Information on product life in years for the different energy related products and at system level, and an indication of the spread around the average. Proportion of sales that are replacements would add information in this area.

Subtask 2.2 - Market and stock data

In physical units, for EU-27, for the products defined in subtask 1.1 and for reference years

- Preferably,  data should include 2008 and 2009.

- 2012 (forecast, end of Kyoto phase 1, end of other phases important from an environmental

point of vie

- 2020-2025 (forecast, year in which the new ecodesigned products of today will be absorbed by

the market); 

the following parameters are to be identified:

- Installed base (“stock”);

- Annual sales growth rate (% or physical units);

- Average technical and economic product life (in years), differentiated in overall life time and

time in service, and a rough indication of the spread (e.g. standard deviation);

- Replacement and retrofit rates and time cycles (derived);

- Growth rate (derived).
2.1 Ventilation systems

	Centralized mechanical ventilation units with or without Heat Recovery



	Product type
	Flow rate

class
	SFP

class
	Annual sales

2007/ 08/ 09

(More years if available)
	Stock 2008

EU27 or per indiv. Country (what ever is available)


	Other features

	1.

Dedicated ventilation exhaust units >125 W

(incl roof fans, AHU’s, etc.)

Number and type of Controls for these exhaust units
	1. x to y m3/h
	1
	
	
	Give (estimate of) type and share of supply provisions used here

	
	2.
	2
	
	
	

	
	3.
	3
	
	
	

	
	4.
	4
	
	
	

	
	5. (or more)
	5
	
	
	

	2.

Dedicated ventilation supply units > 125 W

(incl roof fans, AHU’s, etc.)

Number and type of controls for these supply units
	1.
	1
	
	
	Give (estimate of) type and share of exhaust provisions used here

Give estimate of type and share of filters used for these units

	
	2.
	2
	
	
	

	
	3.
	3
	
	
	

	
	4.
	4
	
	
	

	
	5. (or more)
	5
	
	
	

	3.

Combined mech. supply & exhaust units> 125 W per fan;

Number and type of controls used for these combined units
	1.
	1
	
	
	Give type and share of heat recovery units used here (incl efficiency figure)

Give estimate of type and share of filters used for these units

	
	2.
	2
	
	
	

	
	3.
	3
	
	
	

	
	4.
	4
	
	
	

	
	5. (or more)
	5
	
	
	


	
	Type of filter


	Exhaust or supply
	Annual sales

2007/ 08/ 09

(More years if available)
	Of which replacements
	Other features

	4.

Filters
	Type 1
	
	
	
	

	
	Type 2
	
	
	
	

	
	Type 3
	
	
	
	

	
	Etc.
	
	
	
	

	
	
	
	
	
	


	Product (Please subdivide into different types or size if possible)
	Annual sales (2008, 2009 for preference, additional  years also useful).
	Design flow rate  m3/s (and SFP if known)
	Motor power kW
	Other features

	Fans for decentralized mechanical ventilation with or without HR: 

	Roof fans (Elec power > 125 W)
	
	
	
	

	Window fans (Elec power > 125 W)
	
	
	
	

	Wall fans (Elec power > 125 W)
	
	
	
	


2.2
Air conditioning systems

	Cooling generators

	Product (Please subdivide into different types or size if possible
	Annual sales (2008, 2009 for preference, additional  years also useful).
	Nominal Cooling Capacity kW
	Installed stock in 2008  (if known)
	Other features

	Package, split and multi split air conditioner [air-to-air > 12 kW, water-to-air, evaporatively cooled]
	
	
	
	

	Roof tops [air-to-air]
	
	
	
	

	VRF systems (centralized air conditioning systems with refrigerant fluid as the main media to circulate and extract heat from the building) [air-to-air and water-to-air]
	
	
	
	

	Chillers for air conditioning applications [air-to-water, water-to-water, evaporatively cooled]
	
	
	
	

	Renewable cooling: evaporative and desiccant cooling, solar cooling 
	
	
	
	

	Air circulation and air treatment

	Product (Please subdivide into different types or size if possible
	Annual sales (2008, 2009 for preference, additional  years also useful).
	Nominal Capacity m3/s (and SFP if known)
	Installed stock in 2008  (if known)
	Other features

	Air Handling Units including energy consuming subsystems as air to air heat recovery air conditioning units 
	
	
	
	

	Water circulation

	Product (Please subdivide into different types or size if possible
	Annual sales (2008, 2009 for preference, additional  years also useful).
	Nominal Capacity m3/s or kW
	Installed stock in 2008  (if known)
	Other features

	Circulators
	
	
	
	

	Terminal units to extract heat from the space to be conditioned

	Product (Please subdivide into different types or size if possible
	Annual sales (2008, 2009 for preference, additional  years also useful).
	Nominal Capacity kW
	Installed stock in 2008  (if known)
	Other features

	Fan coils, 
	
	
	
	

	Active ceiling beams,
	
	
	
	

	Passive ceiling beams
	
	
	
	

	VAV terminals
	
	
	
	

	Chilled ceilings (m2)
	
	
	
	

	Water-to-air air conditioners.
	
	
	
	

	Other terminals (induction, etc)
	
	
	
	

	Heat extraction means from the cooling system

	Product (Please subdivide into different types or size if possible
	Annual sales (2008, 2009 for preference, additional  years also useful). Square meters of sprayed area
	Proportion which are open (cooling towers) OR Nominal Capacity kW Dry coolers)
	Installed stock in 2008  (if known) Square meters of sprayed area
	Other features

	Cooling towers
	
	
	
	

	Dry coolers
	
	
	
	

	Controls to minimize energy consumption of air conditioning system

	Product (Please subdivide into different types or size if possible
	Annual sales (2008, 2009 for preference, additional  years also useful). Numbers
	Typical services provided (if possible) 
	Installed stock in 2008  (if known) 
	Other features

	BEMS
	
	
	
	

	Other controls
	
	
	
	


3. Subtask 2.3 - Market channels and production structures

We mainly relate for this task on information supplied by BSRIA regarding main ventilation and air conditioning markets in Europe (France, Germany, Greece, Italy, Spain, UK). Complementary information for other EU countries is expected. 

General trends in product design by product would be useful.

Subtask 2.3 - Market channels and production structures

For the products defined in subtask 1.1 the market channels and production structure should be described to prepare the ground for the improvement potential to be analysed in task 6:

- Channels to market: Direct to installer/contractor (if possible, please distinguish between shell and core and fit-out), end-users, wholesalers & distributors, OEMs, own use, system

integrator, etc., and its relation to placing on the Community market.

- General trends in product design and product features; both past and  expected future trends and drivers

- Competitive analysis of the market: major players, main models, new players and new models,

maturity of the market;

- Usual market segmentations: market shares of the major players and main models, B2B

(business to business) versus B2C (business to consumer), distribution channels (retail versus

wholesale), role of installation services;
- Share of SMEs in production and indication of the segments of the markets that SMEs are in

(technological capabilities).
3.1
Ventilation systems

3.2
Air conditioning systems

4. Subtask 2.4 - User expenditure base data

We mainly relate for this task on information supplied by BSRIA regarding main ventilation and air conditioning markets in Europe (France, Germany, Greece, Italy, Spain, UK). Complementary information for other EU countries is expected. 

Information on the total price installation of new ventilation and air conditioning systems per m2 are particularly welcome as well as information on installation cost.  

Subtask 2.4 - User expenditure base data

- Average product  prices, incl. VAT, in Euro;

- Installation costs, in Euro;

- Typical system costs and breakdowns (preferably for different types of system)

- Costs per produced unit, in Euro (if applicable);

- User prices of other consumables (€/kg or €/piece);

- Repair and Maintenance costs (€/product life);

- Disposal tariffs/ taxes (€/product).

4.1 Ventilation systems

4.2
Air conditioning systems

IR - TASK 3 – User Requirements

Scope: For this assessment one or several representative products per product definition in

subtask 1.1 have to be selected as the "Base-Cases" for the whole of the EU-27. On these

Base-Cases most of the environmental and Life Cycle Cost analyses will be built throughout

the rest of the study. The Base-Cases are furthermore the point of reference for tasks 6

(improvement potential) and 7.2 (impact analysis).

The Base-Cases are a conscious abstraction of reality, necessary for practical reasons (budget, time). Having said that, the question if this abstraction leads to inadmissible conclusions for certain market segments will be addressed in the sensitivity and impact analysis.
1. Subtask 3.1 - User information

Missing information on the products for designers, builders, operators, legislation (national building regulation) should be analyzed here. 

Product and system assemblers could specify there the missing or uncomplete information on their system components in order to minimize the environmental impact of their products / systems. 

It should be analysed if users of the products defined in subtask 1.1 should be provided with

- specific product information (if yes, please define);

- the ecological profile of the product and the benefits of ecodesign;

- training and education packages for workers at production facilities regarding the ecological impact of their acting and business.
1.1 Ventilation systems

1.2
Air conditioning systems

2. Subtask 3.2 - User requirements in the use phase

Comfort requirement, climatic conditions, system design, system and building operation in non residential buildings are defined in EU standards. However, real life enquiries regarding the operation and maintenance practice of ventilation and air conditioning systems and products could be useful to precise for instance real indoor temperature set points, part of systems using BEMs to stop air conditioning and ventilation equipment when the building is not occupied, clogging of air filters … 

Information regarding observed practice in terms of sizing air conditioning systems, measured air changes rates of ventilation systems as compared to advised design is also useful. 

Very little information seems available regarding repair and maintenance practice. Complementary information by manufacturers could be helpful.  

Identification of actual user requirements (avg. EU) regarding use aspects. This includes:

- Real life efficiency, such as load efficiency (real load vs. nominal capacity); climate, temperature and/or timer settings; charging; dosage, quality and consumption of auxiliary inputs; frequency and characteristic of use; just-in-time readiness; power management enabling-rate and other user settings;

- Special needs of customers for quality, accuracy, productivity, flexibility, “proven design”, maximum failure rate, etc.;

- Best practice in sustainable product use;

- Repair and maintenance practice (frequency, spare parts, transportation and other impact parameters).
2.1 Ventilation systems

2.2
Air conditioning systems

3. Subtask 3.3 - End-of-Life behaviour

Any information regarding the destination of air conditioning and ventilation system components at the end of life will be appreciated. This might cover specific enquiries at country of product level. 

Breakdown of material content of products and complete systems (for example as typical quantities of ductwork and pipework per m2 served) are needed to estimate absolute values for material use in construction and disposal at end of life.

Identification of actual user requirements (avg. EU) regarding end-of-life aspects. This includes:

- Present fractions to recycling, re-use and disposal;

- Present fraction of second hand use and refurbishment.

3.1 Ventilation systems

3.2 Air conditioning systems


































� 


ENER Lot 1: Boilers and combi-boilers (gas/oil/electric)


ENER  Lot 10: Airco and ventilation (residential) – heating function of reversible air conditioners


ENER  Lot 20: Local room heating products


ENER Lot 21: Central heating products using hot air to distribute heat (other than CHP)


� www.eurovent-certification.com


� Primary circuit designs the chilled water circuit where cold production occurs ; cold is then distributed by another water distribution network into the buildings for fan coil systems for instance. 
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