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Background

 What?

 Develop new real-life oriented test methods for firewood and pellet stoves

 How?

 European Research Project (FP7) with scientific and industry partners

 Scientific partners: Development of methods, validation, labelling concept

 Industry partners: Critical eye on feasibility of developed method

 Major request: Method has to be affordable (similar effort as current testing procedure)

 Why?

 Final target: improve the performance of wood stoves in the field, by

 better testing methods – resulting in real-life oriented development of stove technologies

 ensuring that end users are able to operate their appliances appropriately (best practice) 
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beReal – Vision & Mission

beReal Label:

Real life relevanceReproducibility

Quality criteria Quality assurance

Test method and test 

results reflect real life 

operation

High reproducibility of the 

test method is guaranteed 

Test results can be used 

as a real quality criteria
Standardized data analysis 

tool guarantees consistent 

data analysis

Development of a NEW TEST METHOD

for firewood roomheaters (EN 13240)

and pellet stoves (EN 14785) reflecting 

real life operation
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Approach

What is “real-life” stove operation?

WP 2: Status

- European survey of stove users

- Field monitoring

Development of the new firewood 

and pellet stove testing methods

WP 3: Research

- Method development based on WP 2

- Constant revision during project

WP 4: Quality Assurance

- Web based data evaluation tool

WP 5

- Validation

WP 6

- Label development

WP 7

- Field measurement
Demonstration

Output

WP 8

- Round robin test
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Scope / Limitations of beReal

 Wood/Pellet stoves are 

part of heating systems

 Influencing factors:

 Installation (e.g. Chimney) 

and ambient conditions

 Heating technology

 User

 beReal Target: End-user 

product testing 

(certification) methods

 Limited to: Technology and 

User (partly)

beReal



Slide 6

Christoph Schmidl

What is “real-life”?

 28 questions about heating appliance, 

installation conditions, user behavior and fuel

 Available in seven languages

 Online for 14 consecutive weeks

 www.bereal-project.eu

European online survey*

Field monitoring

 Measurement of draught conditions and 

frequency of use in field installations

 20 appliances (in four countries)

 ~ 4 months duration

* Detailed results in Wöhler M. et al. (2016): Investigation of real life operation of biomass

room heating appliances – Results of a European survey. Applied Energy;169:240–9.

 2205 completed questionnaires

 Good regional distribution along different 

climate zones in Europe 

 Unique overview on user behavior on 

European level

 Frequency of use 

 Number of batches per heating cycle

 Duration of heating cycles / batches

 Draught conditions
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User Survey - Results

Firewood stove 

(n=1183)
28% 8% 41% 17%

Firewood stove 

(n=1183)
17% 10% 6% 64%

Upper third In the middle

At the bottom

Campfire

Crosswise-

no small pieces
Small pieces –

logs on top
Crosswise-

small pieces on top

On top

 Ignition procedure:

 Bottom-up ignition typically (often 

results in higher emissions compared 

to top-down ignition)

 Fuel: ~80% uses firewood from 

hardwood

 4-5 batches of fuel burned per heating 

operation in winter

 Chimney heights: 5-10 meters (66%)

 Pellet stoves: mainly mixed power 

output level during operation

Pellet Stoves: Which is normally the heat output of your 

stove if you adjust the heat output on the control panel?
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Field Monitoring - Results
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Method Development

 Comparison of different measuring techniques and data evaluation concepts for 

thermal efficiency

 e.g. direct versus indirect efficiency determination

 Effect of different operating parameters on emissions and thermal efficiency 

 Draught conditions significantly influence thermal efficiency but not emissions

 Top-down ignition mode not the best solution for every stove

 Influence of air inlet flap settings on the total efficiency of a heating cycle 

 Cooling down process & air valve settings after heating operation influence 

thermal efficiency  has to be included in the beReal procedure

 Some critical operating parameters must be defined 

for each appliance specifically (e.g. mode of ignition)
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Results: Quick-User-Guide (mandatory)

 beReal operation mode: Quick-User-Guide

 Guideline for operation during testing and 

also for heating by end-users in real-life

 Relevant operation characteristics illustrated 

by text & by pictures:

 Preparations

 Ignition mode (amount of fuel defined)

 Recharging (max. 1 minute open door)

 Fuel properties (amount is defined)

 Air settings (max. 3 changes)

 First impact of beReal: Awarding of 

companies having implemented 

“Guida rapida” (congratulations!)
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beReal Measurement Sections

Main difference to existing EN 

testing standards:

 Measurement of flue gas velocity 

and temperature  volume flow

 Emissions are weighted according 

to the current volume flows  real 

total emissions (emission factors)
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beReal Method Firewood

Batch 4

Batch 5

Batch 3

Batch 1

Batch 2

Batch 6

Batch 7

Batch 8

PM

Cooling 

down

PM

PM

PM

Ignition & 

Preheating

Potential EN 

13240 

candidates

Nominal 

load

Partial load

„beReal“

 Heating cycle with eight consecutive batches 

(Ignition, Preheating, 3 Nominal load, 3 part load) 

and cooling down phase

 Measurements start before ignition and end after 

cooling down (“all-inclusive”)

 PM measurements every second batch 

(representativeness for whole cycle was verified)

 Operation according to the 

Quick-User-Guide provided with 

the stove (within given 

restrictions by the method)
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beReal Method Pellets

 Heating cycle of three operation phases 

with standby breaks in between

 Highest, lowest and mid power level 

included, as well as load change

 Measurements start before ignition and end 

after shut-down of stove (“all-inclusive”)

 Share of power levels 

in the load cycle 

represents the 

observed shares in 

field measurements 

(and online survey)
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Quality Assurance: Online Data Evaluation Tool

 Standardized data calculation and result reported by an online 

evaluation tool (open source code)

 Notified laboratories upload combustion test raw data and relevant 

appliance information

 Evaluation tool provides a final test report

 Results are calculated for the whole testing procedure

(8 batches + cooling for firewood or load cycle for pellets)
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Lab 
1

Lab 
2

Lab 
3

Lab 
4

Lab 
5

Lab 
6

Lab 
7

Quality of the Methods (Reproducibility)

 Round Robin test 

 Tests at 7 labs were carried out (RTD performers & 

notified testing bodies)

 Testing of one appliance according to the standard EN 

13240 & „beReal“ test protocol

 Stove and fuel were shipped to each participant

 Determination of leakage rate to identify any damages 

due to transportation

 Heating operation according to the Quick-User-Guide 

(pretests)
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Results Reproducibility

 Measurements from all 7 labs were 

collected and analysed statistically 

Coefficient of variation (CV) 

 Reproducibility of beReal method better 

than expected (even though “unstable” 

combustion phases are included)

 beReal coefficient of variation (CV) for 

emissions and thermal efficiency mostly 

better than current type test (EN method)

 In General: OGC seems to be a critical 

measurement parameter (highest CV)

 Needs to be further investigated
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Real-life Relevance – Methodology

 Field Measurements in End-user households

 3 Days: Day 1: Common user habits

Day 2: User with Quick User Guide

Day 3: beReal Test-Cycle with User

* Video: Morten Jespersen, Danish Technological Institute
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Real-life Relevance - Results

 Lab and field test results

 Type testing results significantly differ 

from field performance

 As expected, because type testing 

(EN testing) is not designed to 

estimate real-life performance but 

only used for comparison

 “beReal” test protocols: good real-life 

relevance for all types of emissions

 Thermal efficiency of lab tests is often 

higher compared to field results

 Higher (natural) draft in the field 

decreases efficiency n = 13
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beReal Labelling

 Concept for implementation of a beReal

quality label was worked out

 Process description: from application for 

beReal test to final label-award

 Set of parameters (thresholds)

 Quality assurance measures:

 Use of online tool (open code)

 Publication of successful products and test reports 

on website

 Market surveillance (10% of labelled products 

retested)

 Label linked via QR code to published test report

 Possible design of label © AIEL and Marco Dalla Vedova (www.espodesign.com)
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Summary and Conclusions I

 beReal project with more than 35.000 working hours (!) and 3 Mio. € costs 

most likely the biggest effort ever made in Europe for method development in 

the field of biomass combustion

 New methods were developed which consider real-life stove operation but still 

meet quality and economic requirements of standardised product testing 

methods:

 The new test methods include all typical phases of real life heating 

operation, but they do not cover every possible situation which can affect 

emissions and efficiency of real life heating operation (which is not possible 

at all)

 Field tests were conducted to prove real-life relevance of new methods
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Summary and Conclusions II

 Results of the new methods are nicely correlated to real-life stove performance

 Performance of different stoves in beReal test is significantly different to 

standard type testing (e.g. good stove in type testing is not necessarily a good 

stove in beReal)

 High performing stoves in real life can easier be distinguished from low 

performing appliances

 QUG and standardized evaluation tool are strong tools to ensure quality

 An innovative quality labelling concept was developed that could immediately 

trigger real-life-performance oriented development and act as bridge to 

standardization, which should be the mid/long-term goal for new methods
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Further information:

www.bereal-project.eu

christoph.schmidl@bioenergy2020.eu

Progetto Fuoco 2018

The End
Thank you for your kind attention!
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Additional Slides



Slide 24

Christoph Schmidl

Comparison beReal – EN testing (firewood)

User behavior 
(realistic-practice)

Technology of 

appliance
Chimney

Ignition Cooling down

Nominal loadPart load or

Refilling with different batch masses

Maloperation Retrofit systems

Overload Low load

EN 13240beReal

 The new test method includes typical phases of real life heating operation, 

but it does not cover every possible situation which can affect emissions 

and efficiency of real life heating operation (which is not possible at all)


