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6 Introduction to Task 6 Design Options  
The aim of this task is to identify design options, their monetary consequences in 

terms of Life Cycle Cost for the user, their economic and possible social impacts, 

and to attempt to pinpoint those solution(s) which incorporate designs leading to the 

Least Life Cycle Costs (LLCC) and the Best Available Technology (BAT). 

The assessment of monetary Life Cycle Costs is relevant to indicate whether design 

solutions might have an impact on the user’s total expenditure over the overall 

product life (purchase, operating, end-of-life costs, etc.). The distance between the 

LLCC and the BAT indicates (in the case where a LLCC solution is set as a 

minimum target) the remaining space for product differentiation (competition). 

The BAT indicates a target in the shorter term that would probably promote 

improvement measures rather than potentially over-restrictive action(s). The BNAT 

indicates possibilities in the longer term and helps to define the exact scope and 

definition of possible measures. 

6.1 Identification of design options 

The objective of this sub-task is to identify design options by investigating and 

assessing the environmental impact and life cycle cost (LCC) of each suggested 

design option against each base case. 

As mentioned in the Task 5 report, Base Cases (BCs) are defined to represent the 

average of a range of similar products. The following hand dryer BCs were selected 

according to the MEErP guidelines. 

• BC1 – Conventional single point hands under dryer (category 1) 

• BC2 – High speed single/multi-point hands under dryer (categories 2 and 3) 

• BC3 – High speed trough style hands in dryer (Category 4) 

6.1.1 Principles  

Design options for further consideration have been selected following three basic 

principles: 

I. The functionality and quality of the products should not be significantly 

affected compared to the BCs. 

II. There should be a significant potential for improvement of at least one 

ecodesign parameter (e.g. energy, water and other resources consumption, 

use of hazardous substances, emissions to air, water or soil, weight and 

volume of the product, use of recycled material, quantity and nature of 

consumables needed, maintenance, ease for reuse and recycling, lifetime, 

and waste generation) without deteriorating others. 

III. The costs associated with implementing it should not be excessive and the 

impacts on manufacturers and the market should be investigated. 

6.1.2 Potential design options  

Multiple design options have been considered for modelling based on the principles 

mentioned in Section 6.1.1. These are presented in Table 6.1. They were assessed 
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based on how objectively they could be defined, what potential effects they could 

bring in terms of environmental impacts and life cycle costs and on how feasible it 

would be to gather sufficient data to assess these impacts. 

Table 6.1 Potential design options considered1 

Sensor only  Hand dryers that operate with sensors (no push buttons). 

No heat  
Hand dryers that do not contain a dedicated heating component for the 
airstream. 

Waste heat recovery  If heat is used, the heat must be recovered e.g. from the motor 

Heating control 

thermostat  

Installing a thermostat within the hand dryer to accurately track the 
heating required to the air stream for the desired air stream temperature. 

Standby 
Maximum standby energy consumption. Requirements as described in 
existing regulation e.g. network standby allowance and sensor allowance. 

Brushless motors  

Hand dryers with brushless DC motors, or possibly bring a technology 
neutral approach focusing on mechanical outputs for energy inputs. 
Requirements as described in existing regulation for motors. 

Motor control  

Incorporate motor controls to minimise the motor energy consumption 
and wear of the motor. This is done through a Variable Speed Drive 
(VSD) and/or soft start motor programming.  

Cycle tracker  Install a motor counter to track the number of cycles. 

Maximum energy 

consumption  

Cap on total energy consumption can be set to e.g. 5kWh over 1000 
cycles for a standard drying time under 15 seconds to achieve a 
maximum level of remaining moisture content. 

No filter  Hand dryers that are built to operate without filter. 

Filter mandatory  Hand dryers must operate with a filter. 

Recyclable filters  Hand dryers’ filters must be recyclable. 

Filter change alert  Alert installed for filter change. 

Minimise “run-on” 

time  

Set a maximum run-on time for the hand dryer to be left on for each 
drying cycle. 

Water collection  
Remove water tanks and mandate that water drainage is directed to the 
sewage system (for Category 4 dryers only). 

Bluetooth/Internet  Connectivity to provide real time user behaviour and product condition. 

EoL 

disposal/collection  

Define producer responsibility for end-of-life disposal or collection of 
equipment.  

Assembly design  
Improved design to improve access, repair and disassembly. This results 
in increased lifetime and recycling rate of material end-of-life.  

Lower environmental 

impact materials 

Replacing plastics with metals or defining a minimum recycled content in 
plastic components used. 

Minimise critical 

materials  

Define limits to the use of critical materials mostly used in the electronic 
parts of the hand dryers. 

Optimal aerodynamic 

design  

Define optimal aerodynamic design to minimise materials used, reduce 
energy consumption and reduce noise.  

Noise minimisation  Impose a maximum dB(A) for hand dryers. 

Improve product 

durability  
Legislate a minimum life expectancy for hand dryers. 

Antimicrobial non-

silver coatings  

Require interior of hand dryers to be covered in non-silver anti-microbial 
coatings to improve hygiene.  

Cosmetic appeal 

Require products to be designed with materials that do not wear or 
tarnish with time, hence maintaining cosmetic appeal and avoiding 
replacement due to cosmetic appearance from ageing.   

 
1 Note that the recent circular economy measures identified and included within the recent revisions to a suite of 
Ecodesign regulations (known as the “November Package”), will be discussed further in Task 7.  
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6.1.3 Design options selected for modelling 

Out of the 26 design options considered, five were selected for modelling. 

Furthermore, a combination of multiple design options was modelled under DO6. 

These are listed in Table 6.2 and detailed in the following subsections. 

Table 6.2 Design options modelled under Task 6 

DO1  No heat 

DO2  Standby 

DO3 Sensor only / run-on time 

DO4 Motor efficiency 

DO5 Assembly Design 

DO6 Combination of DO1, 2, 3 and 4 

The Design Options were prioritised because they target the key environmental 

impacts of the hand dryers product group. Electricity consumption from the heating 

element was identified in Task 4 as a significant consumer of energy within the hand 

dryer. Energy wastage through standby and from hand dryers continuing to operate 

following the removal of user’s hands, were also identified. The motor was identified 

as the single most important component which can prolong the longevity of the hand 

dryer. It was also important to identify circular economy principles within the design 

mix. Specifying a minimum content of recycled plastic within hand dryers felt more of 

a BNAT measure (Best Not Available Technology) whilst a more nearer term option 

of designing hand dryers for ease of disassembly and recycling of components 

would target the issue of a lack of recycling of plastic and electronics.   

6.1.3.1 Design Option 1 – No heat 

Under this design option, all heating elements of a hand-dryer would be removed 

which means that the units would rely only on the speed of the airstream to dry 

users’ hands. This would lead to reduced energy consumption. An exemption is 

made for waste motor heat provided to the air stream.  

There is no ecodesign regulation pertaining specifically to heating components.  

In most BC1 hand dryers (conventional single point) hands are dried using heat, 

rather than a high-speed air flow.  

Hand dryers with an air speed below 70m/s are classified as conventional hand 

dryers. A review of the air speed for conventional hand dryers was undertaken using 

the study product database. Out of 47 conventional hand dryers, air velocity was 

defined in the specification documentation for 41 models. As shown in Figure 6.1 the 

most common value of air speed in conventional hand dryers is 20-30m/s. The 

lowest recorded air speed is 14m/s, and the highest 64m/s. 
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Figure 6.1 Air speed in conventional single point hand dryers 

 

6.1.3.2 Design Option 2 – Standby 

Hand Dryers operate in two modes: "on" (actively blowing air to dry hands) and 

"standby" whilst waiting to activate. During standby, the main function in operation 

for the hand dryer is the sensor, which sends out a signal to detect if hands are 

present.  

The current Ecodesign Commission Regulation (EU) No 801/201, amending 

Regulation (EC) 1275/20082, imposes a maximum energy consumption which a 

household device may consume when in standby mode. The maximum standby 

power level for household goods is 0.5W in off or standby mode, with exceptions to 

1W allowed for devices with an information or status display. As noted in Task 1, 

hand dryers are currently excluded from this regulation. This design option intends 

to impose this standard onto hand dryers for them to have a maximum energy 

consumption whilst in standby. 

This design option would affect all categories of hand dryers as push-button 

operated hand dryers are estimated to only be 11.5% of the BC1 hand dryers, and 

not present in the other categories. The industry has been moving towards sensor 

operated machines to improve hygiene. 

6.1.3.3 Design Option 3 – Sensor only / Run-on Time  

Under this design option, we have considered that all hand dryers are operated by a 

sensor only setup, where the hand dryer is on, only if and when it detects a hand 

underneath. This design option features a maximum two-second run-on time, once 

the hands are removed from the dryer. It has been assumed, in all modelling, that all 

sensor operated hand dryers are "sensor only" and have no timer component. BC1 

 
2 https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1511179319237&uri=CELEX:32013R0801  

Do manufacturers agree that push-button operated hand dryers have zero 

Watts standby consumption? 

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1511179319237&uri=CELEX:32013R0801
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hand dryers are the only ones modelled here as they are the only products in scope 

which have push-button operated dryers.  

No regulation is currently in place to regulate the use of push-button activation.  

6.1.3.4 Design Option 4 – Motor Efficiency 

The current Ecodesign regulation for electric motors Commission Regulation (EU) 

No 4/2014 amends the previous Regulation (EC) No 640/2009 on electric motors 

with a power rating between 0.75 kW to 375 kW3. The current regulation will 

imminently be updated with a revised Ecodesign Commission Regulation C (2019) 

2125 Final for electric motors4. The study team’s analysis has found hand dryers 

that operate from 200W to 2750W, meaning that not all electric motors for hand 

dryers are included in the scope of the current regulation. However, with the newly 

revised electric motors Ecodesign regulation expanding the scope of motors 

covered down to 0.12kW, the lower end of the hand dryer motor range will soon be 

included.   

The current regulation affects brushless Alternating Current (AC) motors but is 

currently exempt for brushed motors, Direct Current (DC) and universal motors. 

However, AC brushless motors are only in a minority of Category 1 hand dryers, and 

thus under the status quo, many hand dryers motors would be exempted from this 

requirement. 

Hence, this design option intends close this “loophole”, and instead imposes on all 

hand dryers a minimum motor efficiency rating which considers both the motor 

consumption and the drying time to calculate the energy consumption per cycle. A 

maximum limit energy consumption per cycle is set for each hand dryer base case 

in order to exclude the 25% most inefficient hand dryers from the market.  

6.1.3.5 Design Option 5 – Assembly Design 

With an effort to improve circular economy principles within hand dryers, this design 

option is to improve the assembly design of the hand dryer. This would allow easier 

access to the interior of the hand dryer, improving the diagnosis of a hand dryer 

malfunction and minimising repair costs. Moreover, the design option would allow for 

easy separation via disassembly of the hand dryer electronic board to ensure the 

components are sorted into an adequate WEEE recycling stream.   

This design option would affect all product categories, as efforts to improve circular 

economy have not been undertaken consistently by the industry at large to date, as 

these were not mandated post sales.  

Currently hand dryers fall under WEEE waste disposal directive 2012/19/EU. These 

ensure that difficult electronics are treated adequately. However, there are presently 

no directly-applicable European regulatory requirements that would result in better 

disassembly to improve recycling and repair of the product. Most hand dryers 

therefore do not get sorted adequately into a WEEE stream. 

 
3 https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1521113260047&uri=CELEX:32014R0004  
4 https://ec.europa.eu/energy/sites/ener/files/documents/c-2019-2125_en_act_part1_v3.pdf  

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1521113260047&uri=CELEX:32014R0004
https://ec.europa.eu/energy/sites/ener/files/documents/c-2019-2125_en_act_part1_v3.pdf
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6.1.3.6 Design Option 6 – Combination of DOs 1, 2, 3 and 4 

With an effort to combine the energy efficiency gains from multiple avenues, this 

design option will look to model the consumption of hand dryers assuming: 

- No heat generation is provided to the air stream 

- A minimum standby consumption is set 

- A sensor-only approach to the hand dryer 

- That the 25% least efficient hand dryers are removed from operation 

6.2 Assessment of environmental impacts, life cycle costs 
and purchase price 

The different design options have been modelled separately for each of the BCs. 

Table 6.3 identifies all the design options modelled under Task 6. This section 

provides the key assumptions used in each model as well as how environmental 

impacts and life cycle costs change in comparison to the BCs with each of the 

design options. 

 

Table 6.3 Index of design options modelled under Task 6 

 Base Case 1 

Conventional 

Single Point 

Base Case 2 

High-speed 

Single/Multi-Point  

Base Case 3 

High-speed 

trough style 

Base Case - As per Task 5 BC1 BC2 BC3 

DO1 – No heat  BC1 DO1 BC2 DO1 BC3 DO1 

DO2 – Standby  BC1 DO2 BC2 DO2 BC3 DO2 

DO3 – Sensor only / run-on time BC1 DO3 not modelled not modelled 

DO4 – Motor efficiency BC1 DO4 BC2 DO4 BC3 DO4 

DO5 – Assembly Design BC1 DO5 BC2 DO5 BC3 DO5 

DO6 – Combination of 1, 2, 3, 4 BC1 DO6 BC2 DO6 BC3 DO6 

DO3 was only modelled for Base Case 1 as there are no examples of Hand dryers 

in Base Case 2 or 3 which are equipped with a push button operation. Hence, BC2 

and BC3 already meet the sensor only criteria of DO3. 

The same methodology followed in Task 5 and the EcoReport tool was used to 

assess the environmental impacts and life cycle costs for each of the design options 

presented in Table 6.3. 
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6.2.1 BC1 – Conventional single point hands under dryer 

6.2.1.1 Design Option 1 – No heat 

BC1 hand dryers almost exclusively rely on heat to dry hands and can therefore only 

be modelled by assuming the category is replaced by the products which can 

function without a heating component. Two products were found to fit this criterion: 

the Quantum Airdry and the Bobrick B-71255,6. Both models deliver drying speeds of 

50m/s, which is under the threshold of 70m/s for a category one dryer, as presented 

and defined in Task 1. 

Their average power consumption is 200W, which is significantly lower than that of 

an average BC1 unit and leads to a lower energy consumption per cycle. Still, when 

comparing the average cycle duration of a BC1 unit with a heating element to that of 

a no heat, there is no evidence of a significant difference. 

In non-heating BC1 units the heating elements would be removed from the Bill of 

Materials (BoM). However, compensating for that, the motor of these units might be 

more robust which suggests that the average BoM should not change significantly. 

Considering this and due to the lack of sufficient data, no changes were made to the 

BoM when modelling for a no heat BC1. 

With regard to the purchase price, evidence indicates that the average cost of a no 

heat BC1 unit is around €658, which is significantly higher than that of an average 

BC1 unit as these require different and proprietary technology requiring reuse of 

waste motor heat rather than a heating element coil. 

The cost assumptions for BC1 are heavily dependent on the price of just two 

models, the two conventional single point hands under dryers which do not use a 

heating element to dry hands. Due to the limited sample size, the estimated figure 

might not fully reflect a typical purchase price of a BC1 DO1 compliant unit.  

Table 6.4 Inputs and assumptions for BC1 DO1 

 Input / Assumption BC1 BC1 DO1 Source 

Electricity consumption per cycle 

(kWh / cycle) 
0.00788 0.00098 

www.Intelligenthanddryers.com 

www.ehanddryers.com  

and Task 4 data 

Cost of material for repairing a unit € 27.25 € 31.96 

Review of repair calculation in 

line with Task 2 report due to 

change in cost of a unit. 

Price of a unit € 188 € 658 
www.Intelligenthanddryers.com 

www.ehanddryers.com  

All other inputs and assumptions were assumed to be the same as those of an 

average BC1 unit as specified in the Task 5 report. 

 
5 https://www.intelligenthanddryers.com/products/bobrick-b-7125-instadry-jet-hand-dryer#tab-4  
6 https://www.ehanddryers.com/airdri-quantum-hand-dryer  

Do manufacturers agree on using the exception products Quantum Airdry and 

Bobrick B-7125 for BC1 DO1? 

Do manufacturers agree not to change the BoM? 

http://www.intelligenthanddryers.com/
http://www.ehanddryers.com/
http://www.intelligenthanddryers.com/
http://www.ehanddryers.com/
https://www.intelligenthanddryers.com/products/bobrick-b-7125-instadry-jet-hand-dryer#tab-4
https://www.ehanddryers.com/airdri-quantum-hand-dryer
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Figure 6.2 Total energy consumption and LCC of a BC1 DO1 unit 

 

Over its life cycle, a “no heat” BC1 unit will consume around 84% less energy than 

an average BC1 unit, as presented in Figure 6.2. Most of the energy savings occur 

during the use phase as a “no heat” unit will consume less energy per hand drying 

cycle. Consequently, the life cycle environmental impacts of a unit will also be lower 

as presented in Figure 6.2. 

Figure 6.3 Change in BC1 DO1 environmental indicators as compared to BC1 

 

The life cycle cost of a no heat BC1 is 22% lower than that an average BC1 mostly 

due the electricity savings and the better environmental performance that leads to 

lower cost of externalities (i.e. external damages). However, the purchase price of a 

no heat unit is about 2.5 times the price of an average BC1 unit. 

Figure 6.4 Change in BC1 DO1 life cycle costs as compared to BC1 
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6.2.1.2 Design Option 2 – Standby 

This design option intends to put in place a maximum consumption value for hand 

dryers on standby. The requirements modelled are those from the Ecodesign 

requirements for standby, off-mode electric power consumption of electrical and 

electronic household and office equipment No 801/2013. The requirements are for 

maximum power levels in standby to be 0.5W or 1W if an information or status 

display is available. Reviewing product datasheets from Task 4, a weighted standby 

consumption is calculated for BC1 between 1W for those with an information 

display, or 0.5W. As there are no examples of BC1 hand dryers with status displays, 

the standby consumption required would be 0.5W. 

The EuP Lot 6 Prep study indicates that "for passive standby additional costs of 1 € 

and for networked standby of 3 € are assumed" (section 7.1.1.4.).7 The same 

weighting as for the average standby consumption is used to determine how many 

hand dryers need 1€ or 3€ to meet 0.5W or 1W standby consumption respectively. 

For BC1, the cost would therefore be of 1€. The price is subsequently inflated from 

2007 values to 20198 at 1.20€. 

 

Table 6.5 Inputs and assumptions for BC1 DO2 

 Input / Assumption BC1 BC1 DO2 Source 

Standby electricity consumption 

per cycle 

(kWh / hour) 

0.00136 0.00050 
Ecodesign 801/2013, plus Task 

4 product database  

Price of a unit € 188 € 189 EuP Lot 6 Prep study  

All other inputs and assumptions were assumed to be the same as those of an 

average BC1 unit as specified in the Task 5 report. 

 
7 EuP Lot 6 Prep study 2007  https://www.eup-
network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf  
8 Inflation source: http://www.in2013dollars.com/Euro-inflation 

Do manufacturers agree on the EuP Lot 6 Prep study assumption for cost 

improvement to BAT of passive standby to cost €1-3? 

The full extent of the price drivers is unclear for the current no heat category 1 

dryers on the market. What are manufacturer’s views? 

https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf
https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf
http://www.in2013dollars.com/Euro-inflation
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Figure 6.5 Total energy consumption and LCC of a BC1 DO2 unit 

 

Over its life cycle, a BC1 compliant with the low standby criteria will consume 

around 2% less energy than an average BC1 unit as presented in Figure 6.5. The 

effect of this design option is marginal because standby electricity consumption is 

quite low when compared to the on-time electricity consumption of a BC1 over its 

lifetime. As a consequence of the lower electricity consumption, the life cycle 

environmental impacts of a BC1 DO2 unit are also slightly lower as presented in 

Figure 6.6. 

Figure 6.6 Change in BC1 DO2 environmental indicators as compared to BC1 

 

The life cycle cost of a BC1 DO2 unit is 1% lower than that an average BC1 mostly 

due the electricity savings and the better environmental performance that leads to 

lower cost of externalities. Still, the purchase price of a unit compliant with the 

standby criteria is about 1% higher than that of an average BC1 unit. 
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Figure 6.7 Change in BC1 DO2 life cycle costs as compared to BC1 

 

6.2.1.3 Design Option 3 – Sensor only / run-on time 

From the Task 4 product database, it is estimated that 22% of BC1 hand dryers 

have the option to be equipped with a sensor or a push button. The assumption is 

made that half of those models are sold with a push button, meaning that 11.5% of 

total hand dryers are operated using a push button. The hand dryers using a push 

button will run for the full-length time, whereas the sensor hand dryers will run until 

the user leaves (adding 2 seconds for sensor run-on time). Patrick DR et al.9 

indicate that on average users spend 15.15 seconds under a hand dryer. The study 

was conducted in 1997, and therefore applies solely to BC1 hand dryers (the only 

BC technology in existence at the time). Therefore, BC1 hand dryers under DO3 are 

estimated to operate for 17.15 seconds for each cycle. The electricity consumption 

per cycle is changed in line with this change in cycle length. 

Assuming that the hand dryers operating with a push button have 0 Watts standby 

consumption, and that these are estimated to cover 11.5% of the market, the 

replacement of these hand dryers with sensor operated hand dryers will increase 

the average standby consumption. This increase is estimated to be 11.5%, 

proportional to the new sensors on the market. The standby consumption therefore 

increases from 1.36W for BC1 to 1.52W for DO3 BC1. 

The price of the hand dryer is revised upwards due to the sensor being more 

expensive than a push-button. The difference in price is assessed by comparing the 

 
9 Residual moisture determines the level of touch-contact-associated bacterial transfer following hand washing. 
By Patrick DR, Findon G, Miller TE, University of Auckland, 1997. Found at: 
https://www.ncbi.nlm.nih.gov/pubmed/9440435/ [Accessed on 01/11/2019]  
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https://www.ncbi.nlm.nih.gov/pubmed/9440435/
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price hand dryer models with both push button and sensor options.10 The price 

difference was estimated at $37.6, which converts to €34.08.11 As only 11.5% of the 

hand dryers are changed to sensors, this on average increase the price by €3.92.   

Table 6.6 Inputs and assumptions for BC1 DO3 

 Input / Assumption BC1 BC1 DO3 Source 

Duration of cycles 

(seconds / cycle) 
17.67 17.15 Patrick DR et al. 199712 

Electricity consumption per cycle 

(kWh / cycle) 
0.00788 0.00765 Task 4 product database 

Standby electricity consumption 

(kWh / hour) 
0.00136 0.00152 

Task 4 product database and 

0W assumption for push button 

operated Hand Dryers 

Price of a unit € 188 € 192 
https://www.restroomdirect.com/

hand-dryers.aspx13  

All other inputs and assumptions were assumed to be the same as those of an 

average BC1 unit as specified in the Task 5 report. 

Figure 6.8 Total energy consumption and LCC of a BC1 DO3 unit 

 

Over its life cycle, a BC1 DO3 unit will consume around 2.5% less energy than an 

average BC1 unit as presented in Figure 6.8. A sensor operated BC1 unit consumes 

less electricity per cycle and has a lower cycle duration, which leads to overall lower 

electricity consumption even when accounting for the marginally higher standby 

electricity consumption. Consequently, the life cycle environmental impacts of a unit 

will also be lower as presented in Figure 6.9. 

 
10 Models compared are: World Dryer A5-974 , AirMax M5-975 , World Dryer DA5-973, Excel Dryer LEXAN, Excel 
Dryer LEXAN series. Source: https://www.restroomdirect.com/hand-dryers.aspx [accessed 01/08/2019] 
11 Conversion ratio sourced from www.xe.com on 01/08/2019: 0.906454 
12 Residual moisture determines the level of touch-contact-associated bacterial transfer following hand washing. 
By Patrick DR, Findon G, Miller TE, University of Auckland, 1997. Found at: 
https://www.ncbi.nlm.nih.gov/pubmed/9440435/ [Accessed on 01/11/2019]  
13 Models compared are: World Dryer A5-974 , AirMax M5-975 , World Dryer DA5-973, Excel Dryer LEXAN, Excel 
Dryer LEXAN series. Source: https://www.restroomdirect.com/hand-dryers.aspx [accessed 01/082019] 
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Figure 6.9 Change in BC1 DO3 environmental indicators as compared to BC1 

 

The life cycle cost of a BC1 DO3 unit is 1.5% lower than that an average BC1 

mostly due to the electricity savings and the better environmental performance that 

leads to lower cost of externalities. Still, the purchase price of a unit compliant with 

the standby criteria is about 2% higher than that of an average BC1 unit. 

Figure 6.10 Change in BC1 DO3 life cycle costs as compared to BC1 

 

6.2.1.4 Design Option 4 – Motor efficiency 

Under this Design option, the 75% most energy efficient hand dryers per cycle were 

considered. According to the product database gathered in Task 4, this assumes 

that the products consuming more than 16kWh per use do not meet the Design 

Option. This is modelled by assuming that these high consumption hand dryers 

improve their efficiency to meet 16kWh/use. On average, this results in a 

consumption for BC1 of 0.00751 kWh/use.   

The review study on Household tumble driers, published in June 201914, modelled 

improvements to drum and fan motors in section 6.1.1 which manufacturer feedback 

indicated would cost €45 per unit in consumer cost. Applying this increased cost to 

25% of hand dryers results in an average price increase of €11.25. This increased 

unit cost is carried to material costs in repair, due to an increase in motor price 

estimated at 10% of the unit price. 

 
14 https://www.applia-europe.eu/images/Library/Review_study_on_tumble_dryers_06-2019.pdf  
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Table 6.7 Inputs and assumptions for BC1 DO4 

 Input / Assumption BC1 BC1 DO4 Source 

Electricity consumption per cycle 

(kWh / cycle) 
0.00788 0.00751 Task 4 product database 

Cost of material for repairing a unit € 27.25 € 27.37 

Household tumble drier review 

study  

Manufacturer motor price 

estimation 

Price of a unit € 188 € 199 
Household tumble drier review 

study 

All other inputs and assumptions were assumed to be the same as those of an 

average BC1 unit as specified in the Task 5 report. 

Figure 6.11 Total energy consumption and LCC of a BC1 DO4 unit 

 

Over its life cycle, a BC1 DO4 unit will consume around 4.6% less energy than an 

average BC1 unit as presented in Figure 6.11. A BC1 unit with a more efficient 

motor consumes less electricity per cycle which leads to overall lower electricity 

consumption. Consequently, the life cycle environmental impacts of a unit will also 

be lower as presented in Figure 6.12. 

Figure 6.12 Change in BC1 DO4 environmental indicators as compared to BC1 
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The life cycle cost of a BC1 DO4 unit is 2.4% lower than that an average BC1 

mostly due to the electricity savings and the better environmental performance that 

leads to lower cost of externalities. Still, the purchase price of a unit compliant with 

the motor efficiency is about 6% higher than that of an average BC1 unit. 

Figure 6.13 Change in BC1 DO4 life cycle costs as compared to BC1 

 

6.2.1.5 Design Option 5 – Assembly Design 

Improved assembly design is assumed to allow for two things:  

- easier separation of hand dryer PCB to allow for increase electronics recycling 

- simplified interior layout allowing for faster repair times, and thus reduced labour 

costs (taking into account representative repair rates for qualified technicians/ 

engineers). 

Task 5 models the end of life of hand dryers where the items are not disposed of 
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The price of the unit is increased to improve product design. Assuming that the 

product design accounts for 10% of the consumer price of the product, improving 

this design is estimated to require 50% extra design effort. This therefore resolves in 

a total product price increase of 5% from €188 to €199. 

Table 6.8 Inputs and assumptions for BC1 DO5 

 Input / Assumption BC1 BC1 DO5 Source 

Recycling rate for electronic 

components 
10% 29% 

Assumption that 50% of PCBs 

enter WEEE stream and 20% of 

WEEE stream enters high 

recycling rate facilities 

Cost of labour for repairing a unit € 129 € 87 

Assumption that repair time of 

electrician is reduced from 1 

hour to 30 minutes. 

Price of a unit € 188 € 199 

Assumption that design costs 

are 10% of final product price 

and that design costs are 

increased by 50%  

All other inputs and assumptions were assumed to be the same as those of an 

average BC1 unit as specified in the Task 5 report. 

 

Figure 6.14 Total energy consumption and LCC of a BC1 DO5 unit 

 

Over its life cycle, a BC1 DO5 unit will consume around 0.1% less energy than an 

average BC1 unit as presented in Figure 6.14. The energy savings occur in the end 

of life phase of the unit’s lifecycle due to the increased percentage of electronic 

components that get recycled. Figure 6.15 presents the changes this brings to the 

environmental impacts created in the end of life phase of a BC1 lifecycle. 
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Figure 6.15 Change in BC1 DO5 environmental indicators as compared to BC1 

 

The life cycle cost of a BC1 DO5 is about the same of that of an average BC1 unit 

as the savings with repair are outweighed by the increased product price. This 

happens because while the product price affects 100% of the units, the cost of 

repair is considered to have an effect only on the 25% fraction of BC1 units 

assumed to be repaired. The difference in the cost of externalities is negligible. 

Figure 6.16 Change in BC1 DO5 life cycle costs as compared to BC1 
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Table 6.9 Inputs and assumptions for BC1 DO6 

 Input / Assumption BC1 BC1 DO6 Source 

Duration of cycles 

(seconds / cycle) 
17.67 17.15 Patrick DR et al. 199715 

Electricity consumption per cycle 

(kWh / cycle) 
0.00788 0.00098 

www.Intelligenthanddryers.com 

www.ehanddryers.com  

and Task 4 data 

Standby electricity consumption 

(kWh / hour) 
0.00136 0.00050 

Ecodesign 801/2013 

And Task 4 product database  

Cost of material for repairing a unit € 27 € 32 

 Review of repair calculation in 

line with Task 2 report due to 

change in cost of a unit. 

Price of a unit € 188 € 663 

www.Intelligenthanddryers.com 

www.ehanddryers.com  

EuP Lot 6 Prep study  

https://www.restroomdirect.com/

hand-dryers.aspx16 

All other inputs and assumptions were assumed to be the same as those of an 

average BC1 unit as specified in the Task 5 report. 

Figure 6.17 Total energy consumption and LCC of a BC1 DO6 unit 

 

Over its life cycle, a BC1 DO6 unit will consume around 86% less energy than an 

average BC1 unit as presented in Figure 6.17. The lower electricity consumption in 

both on and standby operating modes combined with the lower duration of cycles 

account for most of the energy savings. Consequently, the life cycle environmental 

impacts of a BC1 DO6 unit will also be lower as presented in Figure 6.18. 

 
15 Residual moisture determines the level of touch-contact-associated bacterial transfer following hand washing. 
By Patrick DR, Findon G, Miller TE, University of Auckland, 1997. Found at: 
https://www.ncbi.nlm.nih.gov/pubmed/9440435/ [Accessed on 01/11/2019]  
16 Models compared are: World Dryer A5-974 , AirMax M5-975 , World Dryer DA5-973, Excel Dryer LEXAN, Excel 
Dryer LEXAN series. Source: https://www.restroomdirect.com/hand-dryers.aspx (accessed 01/082019) 
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Figure 6.18 Change in BC1 DO6 environmental indicators as compared to BC1 

 

The life cycle cost of a BC1 DO6 unit is 23% lower than that an average BC1 mostly 

due to the electricity savings and the better environmental performance that leads to 

lower cost of externalities. Still, the purchase price of a unit compliant with the DO6 

criteria is about 2.5 times that of an average BC1 unit. This price increase is mostly 

due to the no heat criteria. 

Figure 6.19 Change in BC1 DO6 life cycle costs as compared to BC1 

 

6.2.2 BC2 – High speed single/multi point hands under dryer 

6.2.2.1 Design Option 1 – No heat 

The BC2 technology dries hands by applying a high air pressure air stream to blow 

water off users' hands. Heat can be added to accelerate the drying process and 

increase user comfort. Hand dryer products can be adjusted relative to their air 

speed and heating to deliver faster or slower dry times in requiring more or less 

energy. Assuming that power spent on heat or motor speed contribute equally to dry 

time, for each 100W of heating provided, 1 second of dry time is saved. Under this 

rationale, the average power of BC2 unit is reduced by 400W upon the removal of 

the heating function leading to a 4 second longer cycle.17,18 

In non-heating BC2 units the heating elements would be removed from the Bill of 

Materials (BoM) which brings an only marginal effect to the environmental impacts in 

the production and end-of-life phases. This element is removed from the BoM as 

presented in Task 4. 

 
17 www.intelligenthanddryers.com 
18 Task 4 research indicates that 75% BC2 hand dryers are equipped with heating equipment. 
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Heater element spare part prices were collected and averaged to produce the price 

of a heater component of €33.62. As DO1 assumes that the heater element is 

removed, the price of BC2 hand dryer was reduced from €351.01 to €317.39. 

 

Table 6.10 Inputs and assumptions for BC2 DO1 

 Input / Assumption BC2 BC2 DO1 Source 

Electricity consumption per cycle 

(kWh / cycle) 
0.00448 0.00368 

www.intelligenthanddryers.com 

assumption that power spent on 

heat or motor speed contribute 

equally to dry time  

Duration of cycles 

(seconds / cycle) 
14.3 18.3 

www.intelligenthanddryers.com  

assumption that power spent on 

heat or motor speed contribute 

equally to dry time  

Price of a unit € 351 € 317 

https://www.intelligenthanddryer

s.com/category/hand-dryer-

spare-parts 

conversion: www.xe.com 

(31/07/2019) 

BoM 
heating 

element 

no heating 

element 
Task 4 BoM 

All other inputs and assumptions were assumed to be the same as those of an 

average BC2 unit as specified in the Task 5 report. 

Do manufacturers agree with the estimated price for the heating element?  

Do manufacturers agree with the assumption that each 100W of heating 

contribution is likely to diminish dry time by 1 second? Previous manufacturer 

feedback has indicated that for BC2 hand dryers, the heat provided is primarily 

for comfort rather than to increase dry time. With this in mind, this modelling 

assumption could be conservative in that it overestimates the contribution of 

heating to drying.  

Do manufacturers agree that the average heating consumption would be rated at 

400W? 

http://www.intelligenthanddryers.com/
http://www.intelligenthanddryers.com/
https://www.intelligenthanddryers.com/category/hand-dryer-spare-parts
https://www.intelligenthanddryers.com/category/hand-dryer-spare-parts
https://www.intelligenthanddryers.com/category/hand-dryer-spare-parts
http://www.xe.com/
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Figure 6.20 Total energy consumption and LCC of a BC2 DO1 unit 

 

Over its life cycle, a no heat BC2 unit will consume around 16% less energy than an 

average BC2 unit as presented in Figure 6.20. Most of the energy savings occur 

during the use phase as a no heat unit will consume less energy per hand drying 

cycle, even if the average duration of a cycle is higher. Consequently, the life cycle 

environmental impacts of a BC2 DO1 unit will also be lower as presented in Figure 

6.21. 

Figure 6.21 Change in BC2 DO1 environmental indicators as compared to BC2 

 

The life cycle cost of a no heat BC2 is 10% lower than that an average BC2 mostly 

due the electricity savings, the better environmental performance that leads to lower 

cost of externalities and the lower purchase price of a no heat unit. 

Figure 6.22 Change in BC2 DO1 life cycle costs as compared to BC2 
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6.2.2.2 Design Option 2 – Standby 

This design option intends to put in place a maximum consumption value for hand 

dryers on standby. The requirements modelled are those from the ecodesign 

requirements for standby, off mode electric power consumption of electrical and 

electronic household and office equipment No 801/2013. The requirements are for 

maximum power levels in standby to be 0.5W or 1W if an information or status 

display is available. Reviewing product datasheets from Task 4, a weighted standby 

consumption is calculated for BC2 between 1W for those with an information 

display, or 0.5W. There is solely one example of BC2 hand dryers with a status 

display out of 27 in the database; the weighted standby consumption is therefore 

0.518W. 

The EuP Lot 6 Prep study indicates that "for passive standby additional costs of 1 € 

and for networked standby of 3 € are assumed" (section 7.1.1.4.).19 The same 

weighting as for the average standby consumption is used to determine how many 

hand dryers need 1€ or 3€ to meet 0.5W or 1W standby consumption respectively. 

For BC2, the cost would therefore be of 1.07€. The price is subsequently inflated 

from 2007 values to 201920 at 1.29€. 

Table 6.11 Inputs and assumptions for BC2 DO2 

 Input / Assumption BC2 BC2 DO2 Source 

Standby electricity consumption 

(kWh / hour) 
0.00126 0.00052 

Ecodesign 801/2013 

And Task 4 product database  

Price of a unit € 351 € 352 EuP Lot 6 Prep study  

All other inputs and assumptions were assumed to be the same as those of an 

average BC2 unit as specified in the Task 5 report. 

 
19 EuP Lot 6 Prep study 2007  https://www.eup-
network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf  
20 Inflation source: http://www.in2013dollars.com/Euro-inflation 

Do manufacturers agree on the EuP lot 6 Prep study assumption for cost 

improvement to BAT of passive standby to cost €1-3? 

https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf
https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf
http://www.in2013dollars.com/Euro-inflation
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Figure 6.23 Total energy consumption and LCC of a BC2 DO2 unit 

 

Over its life cycle, a BC2 compliant with the low standby criteria will consume 

around 2% less energy than an average BC2 unit as presented in Figure 6.23. The 

effect of this design option is marginal because standby electricity consumption is 

quite low when compared to the on-time electricity consumption of a BC2 over its 

lifetime. As a consequence of the lower electricity consumption, the life cycle 

environmental impacts of a BC2 DO2 unit are also slightly lower as presented in 

Figure 6.24. 

Figure 6.24 Change in BC2 DO2 environmental indicators as compared to BC2 

 

The life cycle cost of a BC2 DO2 unit is 1% lower than that of an average BC2 

mostly due to the electricity savings and the better environmental performance that 

leads to lower external cost. Still, the purchase price of a unit compliant with the 

standby criteria is about 0.4% higher than that of an average BC2 unit. 
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Figure 6.25 Change in BC2 DO2 life cycle costs as compared to BC2 

 

6.2.2.3 Design Option 3 – Sensor only / run-on time 

DO3 was not modelled for BC2 as there are no examples of BC2 hand dryers which 

are equipped with a push button operation. Hence, the average BC2 already meets 

the sensor only criteria of DO3. 

6.2.2.4 Design Option 4 – Motor efficiency 

Under this Design option, the 75% most energy efficient hand dryers per cycle were 

considered. According to the product database gathered in Task 4, this assumes 

that the products consuming more than 16kWh per use do not meet the Design 

Option. This is modelled by assuming that these high consumption hand dryers 

improve their efficiency to meet 16kWh/use. On average, this results in a 

consumption for BC2 of 0.00402 kWh/use.   

The review study on Household tumble driers published in June 201921, modelled 

improvements to drum and fan motors in section 6.1.1 which manufacturer feedback 

indicated would cost €45 per unit consumer cost. Applying this increased cost to 

25% of Hand dryers results on an average price increase of €11.25. This increased 

unit cost is carried to material costs in repair, due to increased in motor price 

estimated at 10% of the unit price. 

Table 6.12 Inputs and assumptions for BC2 DO4 

 Input / Assumption BC2 BC2 DO4 Source 

Electricity consumption per cycle 

(kWh / cycle) 
0.00448 0.00402 Task 4 product database 

Cost of material for repairing a unit €53 € 54 

Household tumble drier review 

study  

Manufacturer motor price 

estimation 

Price of a unit € 351 € 362 
Household tumble drier review 

study 

All other inputs and assumptions were assumed to be the same as those of an 

average BC2 unit as specified in the Task 5 report. 

 
21 https://www.applia-europe.eu/images/Library/Review_study_on_tumble_dryers_06-2019.pdf  
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Do manufacturers agree with the proxy assumption using household tumble 

dryer improvement costs of €45 and their equivalencies for hand dryers?  

https://www.applia-europe.eu/images/Library/Review_study_on_tumble_dryers_06-2019.pdf
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Figure 6.26 Total energy consumption and LCC of a BC2 DO4 unit 

 

Over its life cycle, a BC2 DO4 unit will consume around 9.4% less energy than an 

average BC2 unit as presented in Figure 6.26. A BC2 unit with a more efficient 

motor consumes less electricity per cycle which leads to overall lower electricity 

consumption. Consequently, the life cycle environmental impacts of a unit will also 

be lower as presented in Figure 6.27. 

Figure 6.27 Change in BC2 DO4 environmental indicators as compared to BC2 

 

The life cycle cost of a BC2 DO4 unit is 2% lower than that an average BC2 mostly 

due to the electricity savings and the better environmental performance that leads to 

lower cost of externalities. Still, the purchase price of a unit compliant with the motor 

efficiency is about 3% higher than that of an average BC2 unit. 
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Figure 6.28 Change in BC2 DO4 life cycle costs as compared to BC2 

 

6.2.2.5 Design Option 5 – Assembly Design 

Improved assembly design is assumed to allow for two things:  

- easier separation of hand dryer PCB to allow for increase electronics recycling 

- simplified interior layout allowing for faster repair rates. 

Task 5 models the end of life of hand dryers where the items are not disposed of 

through a WEEE stream. Ordinary recycling streams would only recuperate and 

recycle 10% of electronics. Improved design could allow for the electronics board to 

be easily separable from the main product, allowing for the electronics to be 

separately sorted by the user into a specialised WEEE stream. WEEE streams 

typically reaching a 40% recuperation rate for electronics, with some high rate 

facilities reaching 80% recuperation. The DO5 model assumes that 50% of hand 

dryer electronic boards are disposed into a specialised WEEE stream. It also 

assumes that for those going through a WEEE stream, 20% of these reach high rate 

recycling facilities recuperating 80% of materials, and others only reaching 40%. 

This results in a recycling rate of electronics of 29%.  

Repair labour cost calculations were estimated in Task 2 to involve an electrician 

coming to site on two occasions of one hour each. The simplified interior layout of 

the hand dryer is assumed to make the electricians work simpler and reduce each 

visit to 30 minutes. Accounting for travel costs remaining constant, the labour cost of 

repair is therefore changed from €128.58 to €87.25.   

The price of the unit is increased to improve product design. Assuming that the 

product design accounts for 10% of the consumer price of the product, improving 

this design is estimated to require 50% extra design effort. This therefore resolves in 

a total product price increase of 5% from €351 to €369. 
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Table 6.13 Inputs and assumptions for BC2 DO5 

 Input / Assumption BC2 BC2 DO5 Source 

Recycling rate for electronic 

components 
10% 29% 

Assumption that 50% of PCBs 

enter WEEE stream and 20% of 

WEEE stream enters high 

recycling rate facilities 

Cost of labour for repairing a unit € 129 € 87 

Assumption that repair time of 

electrician is reduced from 1 

hour to 30 minutes. 

Price of a unit € 351 € 369 

Assumption that design costs 

are 10% of final product price 

and that design costs are 

increased by 50%  

All other inputs and assumptions were assumed to be the same as those of an 

average BC2 unit as specified in the Task 5 report. 

Figure 6.29 Total energy consumption and LCC of a BC2 DO5 unit 

 

Over its life cycle, a BC2 DO5 unit will consume around 0.03% less energy than an 

average BC2 unit as presented in Figure 6.29. The energy savings occur in the end 

of life phase of the unit’s lifecycle due to the increased percentage of electronic 

components that get recycled. Figure 6.30 presents the changes this brings to the 

environmental impacts created in the end of life phase of a BC2 lifecycle. 
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Figure 6.30 Change in BC2 DO5 environmental indicators as compared to BC2 

 

The life cycle cost of a BC2 DO5 is only 0.6% lower than that of an average BC2 

unit as most of the savings with repair are outweighed by the increased product 

price. This happens because while the product price affects 100% of the units, the 

cost of repair is considered to have an effect only on the 30% fraction of BC2 units 

assumed to be repaired. The difference in the cost of externalities is negligible. 

Figure 6.31 Change in BC2 DO5 life cycle costs as compared to BC2 

 

6.2.2.6 Design Option 6 – Combination of Design Options 1, 2, 3 and 4 

Combining the Design Options 1, 2, 3, 4, the effects modelled are those which have 

the most significant effect on the hand dryer.  

In the case of BC2, the effects from DO1 are applied, and then a further 25% of low 

performing products are removed to estimate the compounding effects of DO4. 

With that in mind, the time duration of the hand dryers’ drying function is estimated 

to last on average as estimated in DO1 18.13 seconds. Applying a further 25% 

consumption limit under DO4 to the technologies means brings the consumption per 

cycle down to 0.00340 kWh/cycle. 

The cost of materials for repair is brought up by €11.25 following the repair cost of 

DO4.  

Weighted standby consumption is reduced to 0.52W as covered in DO2. 

The heating element is removed from the BoM as covered under DO1. 

The overall product price for this option is increased according to the sum of the 

measures from DO1, DO2 and DO4 (since DO3 is not modelled for a BC2 category 

product). The unit cost therefore decreases to €330. 
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Table 6.14 Inputs and assumptions for BC2 DO6 

 Input / Assumption BC2 BC2 DO6 Source 

Duration of cycles 

(seconds / cycle) 
14.13 18.13 

www.intelligenthanddryers.com  

assumption that power spent on 

heat or motor speed contributes 

equally to hand drying time  

Electricity consumption per cycle 

(kWh / cycle) 
0.00448 0.00340 

Task 4 product database 

www.intelligenthanddryers.com 

assumption that power spent on 

heat or motor speed contributes 

equally to hand drying time  

Standby electricity consumption 

(kWh / hour) 
0.00126 0.00052 

Ecodesign 801/2013 (Standby 

Reg.) plus inputs from Task 4 

product database  

Cost of material for repairing a unit € 53 € 54 

Proxy price taken from 

household tumble drier review 

study. Manufacturer motor price 

estimation 

Price of a unit € 351 € 330 

Household tumble drier review 

study 

EuP Lot 6 Prep study  

https://www.intelligenthanddryer

s.com/category/hand-dryer-

spare-parts 

conversion: www.xe.com 

(31/07/2019) 

BoM 
heating 

element 

no heating 

element 
Task 4 BoM 

All other inputs and assumptions were assumed to be the same as those of an 

average BC2 unit as specified in the Task 5 report. 

 

Figure 6.32 Total energy consumption and LCC of a BC2 DO6 unit 
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Over its life cycle, a BC2 DO6 unit will consume around 25% less energy than an 

average BC2 unit as presented in Figure 6.32. The lower electricity consumption in 

both on and standby operating modes account for most of the energy savings. 

Consequently, the life cycle environmental impacts of a BC2 DO6 unit will also be 

lower as presented in Figure 6.33. 

Figure 6.33 Change in BC2 DO6 environmental indicators as compared to BC2 

 

The life cycle cost of a BC2 DO6 unit is 11% lower than that an average BC2 due to 

the electricity savings, the better environmental performance that leads to lower cost 

of externalities and the lower purchase price of a unit compliant with the DO6 

criteria. 

Figure 6.34 Change in BC2 DO6 life cycle costs as compared to BC2 

 

6.2.3 BC3 – High speed trough style hands in dryer 

6.2.3.1 Design Option 1 – No heat 

The BC3 technology dries hands by applying a high air pressure air stream to blow 

water off users' hands. Heat can be added to accelerate the drying process and 

increase user comfort. Hand dryer products can be adjusted relative to their air 

speed and heating to deliver faster or slower dry times in requiring more or less 

energy. Assuming that power spent on heat or motor speed contribute equally to dry 

time, for each 200W of heating provided, 1 seconds of dry time is saved. Under this 

rationale, the average power of BC3 unit is reduced by 400W upon the removal of 

the heating function leading to a 3.5 second longer cycle.22,23 

 
22 www.intelligenthanddryers.com 
23 Task 4 research indicates that 58% BC3 hand dryers are equipped with heating equipment. 
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In non-heating BC3 units the heating elements would be removed from the Bill of 

Materials (BoM) which brings an only marginal effect to the environmental impacts in 

the production and end-of-life phases. This element is removed from the BoM as 

presented in Task 4. 

Heater element spare part prices were collected and averaged to produce the 

average price of a heater component of €33.62. As DO1 assumes that the heater 

element is removed, the price of BC3 hand dryer was reduced from €715 to €681. 

 

Table 6.15 Inputs and assumptions for BC3 DO1 

 Input / Assumption BC3 BC3 DO1 Source 

Electricity consumption per cycle 

(kWh / cycle) 
0.00448 0.00417 

www.intelligenthanddryers.com 

assumption that power spent on 

heat or motor speed contribute 

equally to dry time  

Duration of cycles 

(seconds / cycle) 
11.42 14.92 

www.intelligenthanddryers.com  

assumption that power spent on 

heat or motor speed contribute 

equally to dry time  

Price of a unit € 715 € 681 

https://www.intelligenthanddryer

s.com/category/hand-dryer-

spare-parts 

conversion: www.xe.com 

(31/07/2019) 

BoM 
heating 

element 

no heating 

element 
Task 4 BoM 

All other inputs and assumptions were assumed to be the same as those of an 

average BC3 unit as specified in the Task 5 report. 

Do manufacturers agree with the estimated price for the heating element?  

Do manufacturers agree with the assumption that each 100W of heating 

contribution is likely to diminish dry time by 1 second? Previous manufacturer 

feedback has indicated that for BC2 hand dryers, the heat provided is primarily 

for comfort rather than to increase dry time. With this in mind, this modelling 

assumption could be conservative in that it overestimates the contribution of 

heating to drying. 

Do manufacturers agree that the average heating consumption would be rated at 

400W? 

http://www.intelligenthanddryers.com/
http://www.intelligenthanddryers.com/
https://www.intelligenthanddryers.com/category/hand-dryer-spare-parts
https://www.intelligenthanddryers.com/category/hand-dryer-spare-parts
https://www.intelligenthanddryers.com/category/hand-dryer-spare-parts
http://www.xe.com/
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Figure 6.35 Total energy consumption and LCC of a BC3 DO1 unit 

 

Over its life cycle, a no heat BC3 unit will consume around 7% less energy than an 

average BC3 unit as presented in Figure 6.35. Most of the energy savings occur 

during the use phase as a no heat unit will consume less energy per hand drying 

cycle, even if the average duration of a cycle is higher. Consequently, the life cycle 

environmental impacts of a BC3 DO1 unit will also be lower as presented in Figure 

6.36. 

Figure 6.36 Change in BC3 DO1 environmental indicators as compared to BC3 

 

The life cycle cost of a “no heat” BC3 is 4% lower than that an average BC3 unit, 

mostly due the electricity savings, the better environmental performance that leads 

to lower cost of externalities and the lower purchase price of a no heat unit. 

Figure 6.37 Change in BC3 DO1 life cycle costs as compared to BC3 

 

21,558
20,140

1,614
1,555

0

500

1,000

1,500

2,000

2,500

0

5,000

10,000

15,000

20,000

25,000

BC3 BC3 DO1

Li
fe

 C
yc

le
 C

o
st

 (
€

)

To
ta

l E
n

er
gy

 (
M

J)

Total Energy (MJ) LCC (€)

-7%

-7%

-3%

-6%

-7%

-7%

-12%

-12%

-5%

-2%

-14% -12% -10% -8% -6% -4% -2% 0%

Total Energy (MJ)

Waste, non-haz./ landfill

Waste, hazardous/ incinerated

Greenhouse Gases in GWP100

Acidification, emissions

Volatile Organic Compounds (VOC)

Persistent Organic Pollutants (POP)

Heavy Metals

PAHs

Particulate Matter (PM, dust)

-5%

0%

-7%

0%

0%

-7%

-4%

-10% -9% -8% -7% -6% -5% -4% -3% -2% -1% 0%

Product price

Installation & acquisition costs

Electricity

Filters

Repair & maintenance costs

External damages

LCC (€)



 

 

   36 
 

6.2.3.2 Design Option 2 – Standby 

This design option intends to put in place a maximum consumption value for hand 

dryers on standby. The requirements modelled are those from the ecodesign 

requirements for standby, off mode electric power consumption of electrical and 

electronic household and office equipment No 801/2013. The requirements are for 

maximum power levels in standby to be 0.5W or 1W if an information or status 

display is available. Reviewing product datasheets from Task 4, a weighted standby 

consumption is calculated for BC3 between 1W for those with an information 

display, or 0.5W. There nine examples of BC3 hand dryers with status displays out 

of 13 in database, the standby consumption is therefore 0.846W. 

The EuP Lot 6 Prep study indicates that "for passive standby additional costs of 1 € 

and for networked standby of 3 € are assumed" (section 7.1.1.4.).24 The same 

weighting as for the average standby consumption is used to determine how many 

hand dryers need 1€ or 3€ to meet 0.5W or 1W standby consumption respectively. 

For BC3, the cost would therefore be of 2.38€. The price is subsequently inflated 

from 2007 values to 201925 at 2.86€. 

 

Table 6.16 Inputs and assumptions for BC3 DO2 

 Input / Assumption BC3 BC3 DO2 Source 

Standby electricity consumption 

(kWh / hour) 
0.00185 0.00085 

Ecodesign 801/2013 

And Task 4 product database  

Price of a unit € 681 € 718 EuP Lot 6 Prep study  

All other inputs and assumptions were assumed to be the same as those of an 

average BC3 unit as specified in the Task 5 report. 

 
24 EuP Lot 6 Prep study 2007  https://www.eup-
network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf  
25 Inflation source: http://www.in2013dollars.com/Euro-inflation 

Do manufacturers agree on the EuP Lot 6 Prep study assumption for cost 

improvement to BAT of passive standby to cost €1-3? 

https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf
https://www.eup-network.de/fileadmin/user_upload/Produktgruppen/Lots/Final_Documents/Los_06_final_report.pdf
http://www.in2013dollars.com/Euro-inflation
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Figure 6.38 Total energy consumption and LCC of a BC3 DO2 unit 

 

Over its life cycle, a BC3 compliant with the low standby criteria will consume 

around 3% less energy than an average BC3 unit as presented in Figure 6.38. As a 

consequence of the lower electricity consumption, the life cycle environmental 

impacts of a BC3 DO2 unit are also slightly lower as presented in Figure 6.39. 

Figure 6.39 Change in BC3 DO2 environmental indicators as compared to BC3 

 

The life cycle cost of a BC3 DO2 unit is 0.6% lower than that an average BC3 

mostly due to the electricity savings and the better environmental performance that 

leads to lower cost of externalities. Still, the purchase price of a unit compliant with 

the standby criteria is about 0.4% higher than that of an average BC3 unit. 

Figure 6.40 Change in BC3 DO2 life cycle costs as compared to BC3 
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6.2.3.3 Design Option 3 – Sensor only / run-on time 

DO3 was not modelled for BC3 as there are no examples of BC3 hand dryers which 

are equipped with a push button operation. Hence, the average BC3 already meets 

the sensor only criteria of DO3. 

6.2.3.4 Design Option 4 – Motor efficiency 

Under this Design option, the 75% most energy efficient hand dryers per cycle were 

considered. According to the product database gathered in Task 4, this assumes 

that the products consuming more than 16kWh per use do not meet the Design 

Option. This is modelled by assuming that these high consumption hand dryers 

improve their efficiency to meet 16kWh/use. On average, this results in a 

consumption for BC3 of 0.00395 kWh/use.   

The review study on Household tumble driers published in June 201926, modelled 

improvements to drum and fan motors in section 6.1.1 which manufacturer feedback 

indicated would cost €45 per unit consumer cost. Applying this increased cost to 

25% of Hand dryers results on an average price increase of €11.25. This increased 

unit cost is carried to material costs in repair, due to the increase in motor price 

estimated at 10% of the unit price. 

 

Table 6.17 Inputs and assumptions for BC3 DO4 

 Input / Assumption BC3 BC3 DO4 Source 

Electricity consumption per cycle 

(kWh / cycle) 
0.00448 0.00395 Task 4 product database 

Cost of material for repairing a unit € 65 € 66 

Household tumble drier review 

study  

Manufacturer motor price 

estimation 

Price of a unit € 715 € 726 
Household tumble drier review 

study 

All other inputs and assumptions were assumed to be the same as those of an 

average BC3 unit as specified in the Task 5 report. 

 
26 https://www.applia-europe.eu/images/Library/Review_study_on_tumble_dryers_06-2019.pdf  

Do manufacturers agree with the proxy assumption using household tumble 

dryer improvement costs of €45 and their equivalencies for hand dryers?  

https://www.applia-europe.eu/images/Library/Review_study_on_tumble_dryers_06-2019.pdf
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Figure 6.41 Total energy consumption and LCC of a BC3 DO4 unit 

 

Over its life cycle, a BC3 DO4 unit will consume around 10% less energy than an 

average BC3 unit as presented in Figure 6.41. A BC3 unit with a more efficient 

motor consumes less electricity per cycle which leads to overall lower electricity 

consumption. Consequently, the life cycle environmental impacts of a unit will also 

be lower as presented in Figure 6.42. 

Figure 6.42 Change in BC3 DO4 environmental indicators as compared to BC3 
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efficiency is about 2% higher than that of an average BC3 unit. 
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Figure 6.43 Change in BC3 DO4 life cycle costs as compared to BC3 

 

6.2.3.5 Design Option 5 – Assembly Design 

Improved assembly design is assumed to allow for two things:  
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Table 6.18 Inputs and assumptions for BC3 DO5 

 Input / Assumption BC3 BC3 DO5 Source 

Recycling rate for electronic 

components 
10% 29% 

Assumption that 50% of PCBs 

enter WEEE stream and 20% of 

WEEE stream enters high 

recycling rate facilities 

Cost of labour for repairing a unit € 129 € 87 

Assumption that repair time of 

electrician is reduced from 1 

hour to 30 minutes. 

Price of a unit € 715 € 751 

Assumption that design costs 

are 10% of final product price 

and that design costs are 

increased by 50%  

All other inputs and assumptions were assumed to be the same as those of an 

average BC3 unit as specified in the Task 5 report. 

Figure 6.44 Total energy consumption and LCC of a BC3 DO5 unit 

 

Over its life cycle, a BC3 DO5 unit will consume around 0.02% less energy than an 

average BC3 unit as presented in Figure 6.44. The energy savings occur in the end 

of life phase of the unit’s lifecycle due to the increased percentage of electronic 

components that get recycled. Figure 6.45 presents the changes this brings to the 

environmental impacts created in the end of life phase of a BC3 lifecycle. 
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Figure 6.45 Change in BC3 DO5 environmental indicators as compared to BC3 

 

The life cycle cost of a BC3 DO5 is only 1.4% lower than that of an average BC3 

unit as most of the savings with repair are outweighed by the increased product 

price. This happens because while the product price affects 100% of the units, the 

cost of repair is considered to have an effect only on the 30% fraction of BC3 units 

assumed to be repaired. The difference in the cost of externalities is negligible. 

Figure 6.46 Change in BC3 DO5 life cycle costs as compared to BC3 
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Table 6.19 Inputs and assumptions for BC3 DO6 

 Input / Assumption BC3 BC3 DO6 Source 

Duration of cycles 

(seconds / cycle) 
11.42 14.92 

www.intelligenthanddryers.com  

assumption that power spent on 

heat or motor speed contribute 

equally to dry time  

Electricity consumption per cycle 

(kWh / cycle) 
0.00448 0.00381 

Task 4 product database 

www.intelligenthanddryers.com 

assumption that power spent on 

heat or motor speed contribute 

equally to dry time  

Standby electricity consumption 

(kWh / hour) 
0.00185 0.00085 

Ecodesign regulation 801/2013, 

plus Task 4 product database  

Cost of material for repairing a unit € 65 € 66 

Household tumble drier review 

study (proxy use), plus 

manufacturer motor price 

estimation 

Price of a unit € 715 € 751 

Household tumble drier review 

study (proxy use):  

EuP Lot 6 Prep study  

https://www.intelligenthanddryer

s.com/category/hand-dryer-

spare-parts 

conversion: www.xe.com 

(31/07/2019) 

BoM 
heating 

element 

no heating 

element 
Task 4 BoM 

All other inputs and assumptions were assumed to be the same as those of an 

average BC3 unit as specified in the Task 5 report. 

Figure 6.47 Total energy consumption and LCC of a BC3 DO6 unit 

 

Over its life cycle, a BC3 DO6 unit will consume around 17% less energy than an 

average BC3 unit as presented in Figure 6.47. The lower electricity consumption in 

both on and standby operating modes account for most of the energy savings. 
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Consequently, the life cycle environmental impacts of a BC3 DO6 unit will also be 

lower as presented in Figure 6.48. 

Figure 6.48 Change in BC3 DO6 environmental indicators as compared to BC3 

 

The life cycle cost of a BC3 DO6 unit is 5% lower than that an average BC3 due to 

the electricity savings, the better environmental performance that leads to lower cost 

of externalities and the lower purchase price of a unit compliant with the DO6 

criteria. 

Figure 6.49 Change in BC3 DO6 life cycle costs as compared to BC3 
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(dPP) and the difference in the annual operating expense between each DO and the 

BC (dOE). 

SPPAB = dPPAB / dOEAB 

Where A and B are the alternatives being compared, in this case the BC and each 

of the DOs.  

6.3.1 BC1 – Conventional single point hands under dryer 

In Table 6.20, the different DOs for BC1 are ranked according to its payback period, 

presented in the bottom row. The LCC and the total energy consumption of each DO 

is presented in Figure 6.50. 

Table 6.20 Simple Payback Period for Design Options of BC1 

 

Figure 6.50 Life Cycle Cost Curve for BC1 and Design Options 

 

The point of the Least Life Cycle Cost in the curve is for DO6, which combines DOs 
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DO6 is also the Best Available Technology, as its energy consumption is the lowest 

among all DOs. Most of the savings in the annual operating expenses are achieved 

through removing the heat element of the BC1, which is why DO1 would be the next 

LLCC/BAT after the combination design option (DO6).  

6.3.2 BC2 – High speed single/multi point hands under dryer 

In Table 6.21, the different DOs for BC2 are ranked according to its payback period, 

presented in the bottom row. The payback periods for DO1 and DO6 are negative 

because these units are cheaper than an average BC2 unit as per the assumptions 

presented in Section 6.2, which leads to the dPP being negative. This means that 

the consumer saves money in the moment of purchasing the unit and also saves 

with operating expenses over its lifetime. In these cases, the calculated SPP figures 

do not represent an actual payback period but rather give a sense on the size of 

savings to the consumer. The LCC and the total energy consumption of each DO is 

presented in Figure 6.51. 

Table 6.21 Simple Payback Period for Design Options of BC2 

 

Figure 6.51 Life Cycle Cost Curve for BC2 and Design Options 
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cost with electricity for the consumer. In other words, the consumer will pay less 
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DO6 is also the Best Available Technology, as its energy consumption is the lowest 

among all DOs. All of the savings in the purchase price and most of the annual 

operating expenses savings are achieved through removing the heat element of the 

BC2, which is why DO1 would be the next LLCC/BAT after the combination design 

option (DO6).  

6.3.3 BC3 – High speed trough style hands in dryer 

In Table 6.22, the different DOs for BC3 are ranked according to its payback period, 

presented in the bottom row. The payback periods for DO1 and DO6 are negative 

because these units are cheaper than an average BC3 unit as per the assumptions 

presented in Section 6.2, which leads to the dPP being negative. This means that 

the consumer saves money in the moment of purchasing the unit and also saves 

with operating expenses over its lifetime. In these cases, the calculated SPP figures 

do not represent an actual payback period but rather give a sense on the size of 

savings to the consumer. The LCC and the total energy consumption of each DO is 

presented in Figure 6.52. 

Table 6.22 Simple Payback Period for Design Options of BC3 

 

Figure 6.52 Life Cycle Cost Curve for BC3 and Design Options 
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dPP (EUR) -               - 33.6 - 19.5 2.9               11.3             35.8             

dOE (EUR/year) -               2.5               6.7               1.3               4.3               1.4               

SPP  (years) -               - 13.3 - 2.9 2.2               2.6               24.8             
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cost with electricity for the consumer. In other words, the consumer will pay less 

when purchasing a DO6 unit and also save in electricity costs over its lifetime. 

DO6 is also the Best Available Technology, as its energy consumption is the lowest 

among all DOs. All of the savings in the purchase price and most of the annual 

operating expenses savings are achieved through removing the heat element of the 

BC3, which is why DO1 would be the next LLCC/BAT after the combination design 

option (DO6).   

6.4 Long-term technical potential (BNAT) 

The objective of this sub-task is to consider the longer-term potential of design 

options based on BNAT(s) as benchmark(s). 

After the current suite of Design Options are implemented there is further scope for 

product differentiation based upon the consideration/implementation of the following 

Best Not Yet Available Technologies (BNAT) as future design options, which were 

previously identified in Task 4:  

■ Heating elements, waste heat recovery and effective control (e.g. automatic 

ambient air temperature sensors).  

■ Motor controls and hard coding to prolong the lifetime and longevity of the motor 

■ Sensors to detect reduced air flow through filters to signal replacement  

■ Reusable air filters 

■ Digital twins to foresee key maintenance milestones, prolong lifetime and 

reducing electrician costs by targeting repairs 

■ Producer take-back schemes to improve plastics and electronics recycling 

■ Incorporate a minimum recycled content within the dryer – mainly targeted at 

plastics 

■ Innovations to improve toilet/ restroom hygiene through coatings, lamps and 

filters 

Note that Internet of Things (IoT) connectivity had previously been identified as a 

BNAT but was removed upon the identification of one hand dryer model which had 

IoT connectivity (Savortex’s adDryer). Nonetheless, due to its very early adoption in 

the marketplace, IoT connectivity should arguably still be considered in this 

discussion for the circular economy benefits of improved monitoring, maintenance 

and repair. 

Considering circular economy benefits, besides IoT connectivity, a number of the 

BNATs provide further scope. These include producer responsibility / product take 

back schemes, which could improve the current negligible rate in plastics and 

electronics recycling, air filters which are reusable and not sent straight to landfill (as 

all current filters are). Filters with air-flow sensors to alert replacement and avoid 

motor overheating and early failure. As we see in the smart building controls sector, 

digital twins can foresee key maintenance milestones, prolong the lifetime and 

facilitate repair of the dryer.  

Mandating automatic ambient air temperature sensors for all warm air dryers would 

reduce unnecessary heating energy consumption, the biggest single energy 

demand within the dryer.   

 

 


