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Dear Stakeholder,

The Lot 4 Eco-design study into industrial and laboratory furnaces and ovens has moved onto task 6 which aims to investigate possible eco-design options and determine the costs and benefits from implementation of each option. Eco-design options must not affect the function of furnaces or ovens and not make EU industry uncompetitive.

We are therefore asking stakeholders who provided performance parameter data for task 5 to answer a few more questions about the types of furnace and oven that you included in your performance parameter spreadsheet. These questions are not for laboratory ovens or furnaces which will be assessed separately.

For task 6, we need to know the cost, if any, of complying with each eco-design option. If all new furnaces and ovens of one type on the EU market already comply with an option then please let us know that there would be no costs incurred or changes needed.

We are looking for: 

1. Monetary cost in Euros of additional equipment needed to comply

2. Price increase for new furnaces and ovens (as % of current prices)

3. Energy saved as kWh/year as a result of this additional investment

4. Any other cost increases such as maintenance, etc.

5. Pay-back time for investment (years)

The eco-design options being considered are:
A. Heat recovery – fossil fuel only.

The table below shows the three tiers that could be considered as eco-design options for heat recovery

	Process temperature / size
	Eco-design options

	
	1st. tier
	2nd. Based on average performance
	3rd. tier - BAT

	>1000°C large 
	
	Flue gas 500°C at 3% O2. Minimum 40% of energy recovered and re-used
	Flue gas 250°C at 3% O2. Minimum 60% of energy recovered and re-used

	>1000°C medium 
	
	Flue gas 550°C at 3% O2. Minimum 30% of energy recovered and re-used
	Flue gas 400°C at 3% O2. Minimum 40% of energy recovered and re-used

	<1000°C large
	
	Flue gas 500°C at 3% O2. Minimum 35% of energy recovered and re-used
	Flue gas 200°C at 3% O2. Minimum50% of energy recovered and re-used

	<1000°C medium 
	
	Flue gas 600°C at 3% O2. Minimum 25% of energy recovered and re-used
	Flue gas 350°C at 3% O2. Minimum 35% of energy recovered and re-used

	CECOF proposal: <1000°C
	Flue gas 600°C at 3% O2.
	
	

	CECOF Proposal: >1000°C
	Heat recovery minimum 40%
	
	


Definitions – heat recovery:
Flue gas temperature: This is the temperature of the combustion gases measured at the entrance to the exhaust vent. The temperature is calculated to be at 3% oxygen using the equation 
Temperature at 3% O2 = temperature at X%O2 x (21-3/21-X)
Where X= actual percentage of O2 in the flue gas

Percent energy recovered: Total heat recovery includes:
· Heat re-used by recuperative and regenerative burners

· Using heat exchangers

· By pre-heating feedstock

· Heat recovered and reused from hot product,

· Etc.

One method to calculate % heat recovery is by using the following equation:

Heat recovery ratio percent = (Qa/Qg) x 100%; where

Qg = Vg x ( x Cp x T 

Qa = Va x ( x Cp x (T

Qg is the heat content of combustion gas before heat recovery under normal load conditions

Qa is the recovered heat

V is the flow rate of the combustion gas

( is the density of the combustion gas

Cp is the specific heat of the combustion gas 

T is the temperature at the exit of the furnace chamber

(T is the difference in temperature before heat recovery and after heat recovery (at constant %O2)

In your answers to this questionnaire, please explain the calculation method and assumptions used.
B. Insulation performance – all energy sources

First tier

CECOF has proposed that the requirements of the Japan Energy Act are used as the first tier. It is understood that these values are maximum peak values and that average wall temperatures will be considerably lower in practice. In the EU, wall temperatures need to be below safe touch temperatures unless technical constraints prevent this and then physical barriers are used to stop workers from being burnt.
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Second tier

Heat losses through furnace and oven walls, the roof and floors can be measured in several ways. For example:

· Average wall external temperature

· Maximum value at hot spots, e.g. around door)

· As W/m2.

Eco-design options have been considered for each of the industrial base-cases which are based on the average and BAT performance parameter values provided by stakeholders:

	Base-case / type
	Eco-design options
	Alternative options

	Small / medium Batch ovens
	i). Maximum average surface temperature 40°C

ii) < 200 W/m2.
	When used for short process cycles then average 60°C with max 100°C for hot-spots

	Small / medium Continuous oven
	i). Maximum average surface temperature 40°C

ii) < 200 W/m2.
	

	Small / medium Batch furnace
	i). Maximum average surface temperature 60°C

ii) < 400 W/m2.
	When used for short process cycles then average 75°C with max 150°

	Small / medium Continuous furnace
	i). Maximum average surface temperature 50°C

ii) < 400 W/m2.
	

	Large furnace
	i). >1000°C maximum = 70°C, 

ii). 450°C – 1000°C maximum = 60°C 

iii)  <400 W/m2.
	See discussion below for short process cycle batch furnaces

	Large oven
	i). <450°C maximum = 40°C with maximum (hot-spots) <100°C 

ii). <200W/m2.
	


Definitions applicable to insulation: Note that these apply to the external surface of the insulation, not the outer equipment surface.
Maximum surface temperature – temperature at the hottest location of an external surface of insulation (wall, floor or roof). This could be around a burner or door seal.

Average surface temperature – average external insulation surface temperature of a wall, floor or roof based on the area of a heated part of a furnace or oven (exclude pre-heat and cooling zones). With a continuous furnace, this would be the outer surface of the hottest zone.

Heat loss in W/m2. - Calculated or measured heat loss from external surface of a wall, floor or roof based on the area of a heated part of a furnace or oven (exclude pre-heat and cooling zones). With a continuous furnace, this would be the outer surface of the hottest zone.

C. Fossil fuel / Air ratio – gas & oil fuel

1st tier (CECOF proposal):  Maximum 1:1.25 (target =1:1.15, = 3%O2) except for safety or process reasons. 

2nd tier based on BAT: 1:1.1 (natural gas), 1:1.25 (LPG)
Definition: This should be the stoichiometric ratio so that 1:1.0 would be the ratio of fuel and air needed, theoretically for a100% complete reaction between gas and oxygen with no fuel or oxygen remaining in the combustion gases.
D. Drying energy consumption – all energy sources
Maximum of 4MJ/kg water for drying solids with a minimum initial water content of i) 5% or ii) 10%. This might decrease to 3.5 MJ/kg in a second tier so please also comment on this as an option.
Definition: Energy consumption in MJ required to evaporate 1 kg of water from the wet material.
E. Energy consumption information – all industrial
Manufacturers of industrial furnaces and ovens must provide to potential customers information on energy consumption when the equipment is used in the intended mode for which it is designed. This must be within 5% of the actual energy consumption. For multipurpose furnaces and ovens, the manufacturer can select a typical mode of use as an indication of energy consumption unless a standard energy consumption measurement method is available.
Guidance: Use ISO 13579-1 to calculate the energy consumption of furnaces and ovens used in the mode for which they are designed. For multi-purpose furnaces and ovens, it will be necessary to define a realistic load to calculate a typical energy consumption value. We are looking for information on the cost to the manufacturer and user of this option.
Thank you for your assistance with this task,

Best regards,

Lot 4 study team
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