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• NO2 and PM10 background concentrations around the installation. 

The building height criteria for the tool is the ‘Height of the tallest building within 5 stack heights of the stack’ as such 

the nearby school is out of the range required for this criterion. The stack height is 7.5 m and the school is more than 

37m away from the stack, with the closest edge of the school building at 45 m as shown below in Figure 1 (Map data 

© Google Maps. Used for reference purposes in this report).  

 

 

 

 

 

 

 

 

 

 

 

 

 

EMISSION RATE CALCULATIONS 

The the actual emission rate from the ETA eHack240 was calculated using first principles. 

The Non-Domestic Renewable Heat Incentive Emissions Certificate has testing reports for the ETA eHack 120 and 

ETA eHack 240 plant. The chipped wood heating boiler located at the site (ETA eHack 200) is within the type-testing 

range of the tested plants to which the certificate applies. For the purpose of the assessment, surrogate data from the 

ETA eHack 240 plant has been used. 

Table 1.Plant Testing Certificate Measured Emissions 

Emission Type Plant Installation 
Capacity (kW) 

Measured emissions of PM in g/GJ net heat input  

PM ETA eHack 240 238,0 8 

NOx ETA eHack 240 238,0 51 

 

SCAIL TOOL 

The Simple Calculation of Atmospheric Impact Limits (SCAIL) tool2 was used for the NOx 1-hour objective following 

the calculation of the actual emission rates. The model provides an estimate of the amount of nitrogen deposited on a 

 
2 https://www.scail.ceh.ac.uk/ 

Figure 1. Distance between stack location and Gwenfro Community 

Primary School building (© Google Maps) 
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habitat from the combustion source. This value can then be used to assess whether impact limits for the habitats are 

exceeded or not. The input data includes 11 receptors, 6 located within the school area, 4 residential receptors and 

one Site of Special Scientific Interest (SSSI).  

 

DATA PROCESSING 

Figure 2. PM10 Emissions from Biomass Combustion Stacks (Annual & 24-hour) 
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Figure 3. NOx Emissions from Biomass Combustion Stacks (Annual) 

 

 

 

Figure 4. NOx Emissions from Biomass Combustion Stacks (1-hour) 
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Table 2. Emission Calculations - Input Data 

Criterion Value Unit Data Source 

Combustion Process Boiler Wood Fuel   

Fuel Type Wood Chip  

 

Thermal Input 0.238 MW 2022-0627EN0000000169V.0103.55.093018-005 

Operational Hours per 
year 

8760 h 

 

Efficiency 96% % 2022-06-27EN0000000169V.0103.55.093018-005 

Electrical Output 0.22848 MW 

 

Discharge Diameter 300 mm 

 

Discharge Height 7.457 m Flue height   

 

 

Exhaust Conditions 

 

 

 

Actual O2 8 % Assumed 

Temperature 130 C 2022-06-27EN0000000169V.0103.55.093018-005 

Ref O2 13 % EcoDesign Directive   

 

 

Emission 
Concentrations 

 

@ ref% O2 

 

NOx 200 mg/m3 Innasol Super Power Technical report 

CO 500 mg/m3 Innasol Super Power Technical report 

PM 40 mg/m3 Innasol Super Power Technical report 

 

N.B. All data sources are located in Appendix A.  

 

 

 

RESULTS 

Table 3. Target and Actual Emission Rates 

 

 

Pollutant & Objective Target Emission Rate (g/s) Actual Emission Rate (g/s) ETA eHack 240 

PM10 (Individual installations) 
Annual & 24-hour 

0.0177 0.00772 

NOx (Individual installations) 
Annual 

0.0772 0.03860 

NOx (Individual installations) 
1-hour 

0.0348 0.03860 
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COMMENTARY  

The actual emission rates are well below the target emission rates for both pollutant annual objectives, and for the 

PM10 24-hour objective. 

The actual emission rate is slightly higher than the target emission rate for the NOx 1-hour objective. 

Due to the NOx 1-hour actual emission rate exceeding the target emission rate, the SCAIL combustion tool was used 

to assess the impact from the combustion plant.  

The SCAIL tool output states the process contribution of NOx/NO2 (ug m-3) is <0.1. This is a key output from the 

modelling screening tool; it is the contribution from the process itself with no background concentrations added. SCAIL 

input data and outputs are attached in the Appendix A. 

Assumptions have been made in the calculations that do not fully reflect the practical operations of the assessed 

biomass boiler: 

• The actual emission rates are calculated for the ETA eHack 240, which has a 19.1% larger thermal input than 

the ETA eHack 200 biomass boiler. 

• All the emissions calculations were completed with the plant operating at max input, this is practically unlikely 

when operating the biomass boiler. 

The regulatory compliance of the ETA eHack biomass boiler is designed to meet the requirements of: 

• Ecodesign Directive 2009/125/EC 

• EU Ecodesign Regulation 2015/1189 

Typical regulatory emission limits for biomass boilers are: 

Pollutant Limit 

Carbon monoxide ≤ 500 mg/m3 

Organic gaseous carbon ≤ 20 mg/m3 

Particulate matter ≤ 40 mg/m3 

Nitrogen oxides ≤ 200 mg/m3 

 

The ETA eHack system typically operates well within these regulatory thresholds. 

 

 

CLOSING STATEMENT  

The actual emission rates do not exceed the target emission rates for annual objectives of PM10 and NOx, and for the 

24-hour PM objective for the biomass boiler. 

For the NOx 1-hour objective, supplementary SCAIL modelling and evidence from regulatory compliance documents 

indicates this difference is negligible and further assessment of the installation is not necessary. 
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ECODESIGN DIRECTIVE 

https://www.gov.uk/guidance/placing-energy-related-products-on-the-uk-market 
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SCAIL TOOL INPUTS & OUTPUTS  

Figure 5. Receptors and Key Outputs (Excel) 

 

 

 

 

 

 

 

 

 

 

 

 

 






