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VOC – Definition(s)

GC/MS
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The Model Room Concept

Test chamber

0,225 m³
(ISO 16000-6)

Model room

30 m³ Dwelling-place (or office)

>50 m³(VOC Evaluation schemes like AgBB, Der Blaue Engel ect.)
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VOC Evaluating scheme - structure

OEL*

EU category 3 - Substances non-mutagenic Substances

OEL / 1000 OEL / 100

LCI value

till1980

Stakeholder participation

Structures based on 

tripartite models 

(government, industry and 

labor), with the addition of 

independent expertise1

since 1980

ECHA**

American Conference of 

Governmental

Industrial Hygienists 

(ACGIH)

*,1 Occupational Exposure Limits - Do They Have a Future? - http://www.ioha.net/assets/files/OEL%20Green_Paper%2008%2019%2009.pdf

** ECHA - European Chemical Agency

*** LCI – Lowest Concentration of Interest

Hidden 

safety 

margin?
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Conducted experiments

▪ Part 1 – Quantification of the „hidden safety margins“ by the 

health assessment according AgBB (and derivative 

schemes)

▪ Part 2 – Numerical quantification of relevant European IAQ 

schemes’ restrictiveness towards indoor related industrial 

production
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Part 1 - Description

▪ Model rooms and newly constructed modular office 

containers used as campus offices have been examined

▪ Was there any emissions decline after day 28

o The relative emissions decline would correspond to the safety margin
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Part 1 - Description
Table 1:  Characteristic parameters of the tested model rooms 

Object* Material Volume Ventilation T, RH%* 

MR1 OSB
* 

30 m³ 0,5 h
-1 

23°C, 50% 

MR2 GKF/OSB
* 

30 m³ 0,5 h
-1

 23°C, 50% 

C1 CLT
*
 69 m³ 0,4 h

-1  ** 
~22°C 

C2 Clay/Timber shell 69 m³ 0,4 h
-1  **

 ~22°C 

C3 Clay/Steel shell 68 m³ manual ~22°C 

C4 Steel 68 m³ manual ~22°C 
* MRi- model rooms; Ci - office containers; T - temperature; RH% - relative humidity; OSB - oriented strand 

board; GKF/OSB - gypsum fibreboard in an OSB shell; CLT - cross laminated timber; 

** Basic setting: Automatic ventilation with control system based on CO2-concentrations.  

Emissions modelling according EN 717-1

Intended for formaldehyde

Iterative nonlinear regression algorithm for calculating A, B, and D
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Part 1 – Results
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Part 1 – Results
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Part 1 – Results
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▪ Safety margins from 2 to 20 were detected for materials 

containing softwood

▪ EN 717-1 Modelling for formaldehyde emissions gives 

adequate approximation for VOC emissions from softwood

Part 1 – Conclusion

Model 

room or 

container 

VOC 

Safety margin for the period of the experiment 6 M 

safety 

margin 

12 M 

safety 

margin 
measured modelw.d. model28 

error 

model28 

period 

[months] 

MR1-OSB 

TVOC 3.3 2.8 3.1 3% 8.3 2.4 3.4 

Pentanal 3.7 3.6 4.5 23% 8.3 3.0 4.5 

Hexanal 5.2 4.1 4.6 0% 8.3 3.3 5.2 

α-Pinene 3.1 2.5 2.6 -9% 8.3 2.2 3.0 

MR2-

GKF/OSB 

TVOC 1.7 1.5 1.6 0% 4.5 1.7 2.1 

Hexanal 1.7 3.6 4.4 68% 4.5 4.5 8.1 

α-Pinene 1.3 1.6 1.6 13% 4.5 1.7 2.2 

C1-CLT 
TVOC 21.3 19.6 14.4 -30% 20.8 5.3 11.0 

α-Pinene 37.7 38.2 34.4 -9% 20.8 5.9 16.7 

C2-

Clay/Timber 

TVOC 7.8 5.7 14.9 121% 20.7 2.3 3.7 

α-Pinene 50.3 48.0 56.5 15% 20.7 7.4 21.1 

C3-

Clay/Steel 
TVOC 

no safety margins detected 

C4-Steel TVOC 
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Part 2 – Description

1950 1980 1990 2000 2010

Start of 
production of 
UF-bonded 
particleboards

1976 High 
concentrations 
of formaldehyde 
detected in 
German schools 

1986 RAL-UZ 38
Start of 
formaldehyde 
measurements 
„ “ The Blue Angel
product labeling
in Germany

1977 
Formal
dehyde 
limit 
value 
BGA

1989 89/106/EEC 
- The construction 
products directive

1990 GUT - VOC 
from carpets

1997 ECA 
Report 18

2000 AgBB 
proposal (based 
on ECA18)

Since 2001 AgBB in Germany

2012 French regulations

2015 Belgian regulation

2015 Lithuanian regulation

2020
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?

2010 ECA Report 27 
EU-Harmonization

2014 CJEU 
judgment against 
Germany for  
rising „trade 
barriers“ for 
construction 
products

2004 VOC Test 
chamber standard 
EN ISO 16000-6

ECA-IAQ Report 18
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Part 2 - VOC Fingerprint of the 
Industrial Production
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Part 2 – Results
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▪ Restrictiveness assessment of individual production

▪ Automatic assessment for several schemata

Part 2 – Further Application
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▪ QBD (Quality By Design) approach could be applicable by 

the emissions health assessment of construction products

▪ Industry should be able to numerically quantify the impact 

of assessment schemata changes on its production

o Rapid adaptation on regulative changes

o Plausibility assessment of upcoming changes

General Conclusions
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