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PREFACE 

This document has been prepared on behalf of the Community COST Concerts- 
tion Committee with the aim of providing a basis for a European harmonisation in 
the determination of formaldehyde emitted from wood based materials. 

In the course of the work, it became rapidly clear that the task was more than 
providing the technical information needed to carry out sound measurements. In 
addition to this, boundary conditions had to be defined for such measurements, 
taking into account a number of parameters, such as room temperature, air hu- 
midity and amount of formaldehyde-emitting material in the room, which all de- 
termine the formaldehyde level. When preparing this document the members of 
the working group were in favour of the figures given in chapter 3. However, dur- 
ing the final discussion of the document at the level of the Concertation Commit- 
tee, no umanimity could be reached with regard to the figure for the air ex- 
change rate due to wide variation in existing test methods (see ref. 1, 2, 6, 9). 
Whereas the majority of the members of the Committee agreed with the figure of 
1 h-' as proposed by the working group, a minority was in favour of setting the air 
exchange rate to 0,5 h-'. 

It has to be emphasized that the final selection of figures for these parameters in 
any standard at the European level is a process which may include considerations 
beyond the mandate of the Committee. 



DEDICATION 

This guideline is devoted to the memory of Monique Romeis who died in a car ac- 
cident on her way to the working group meeting where the draft proposal was fi- 
nalized. As head of the Department for Wood Preservation at the Centre Tech- 
nique du Bois et de I'Ameublement she was highly experienced in the matter of 
this guideline and made essential contributions to it. Her colleagues gratefully ac- 
knowledge her expertise and her friendly and constructive way of collaboration. 

We share her memory and miss her presence. 
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1. INTRODUCTION 

In different European countries and at Community level initiatives are under way to 
protect the population from exposure to potentially harmful concentrations of 
formaldehyde in indoor air. These initiatives include 

- defining guideline concentrations for indoor environments and 
- taking measures to prevent guideline concentrations being exceeded in indoor 

environments 

Apart from tobacco smoke, major sources of formaldehyde in indoor air are 
materials with relatively large surfaces composed of or containing glues, foams, 
impregnating agents or varnishes based on urea-formaldehyde polymers and co- 
polymers. Such sources may be wood based materials (uncoated or coated panels), 
furniture, insulating materials like urea formaldehyde foam (UFFI) and mineral wool, 
textiles like curtains and carpets etc. 

For the time being wood based materials and varnishes have raised particular 
concern. Therefore this document will focus on wood panels containing and/or coated 
with formaldehyde based polymers and will also give some consideration to furniture 
made thereof. 

In a closed environment or room the presence of these materials may give rise to a 
contamination of the air by formaldehyde the level of which depends on 
- material properties typical for a given type of wood panel (or furniture made 

thereof) and a given set of production conditions 
- room temperature 
- relative humidity 
- loading factor (= ratio of emitting surface area to room volume) 
- air exchange rate 
- air velocity at the emitting surface and potentially of 
- sinks (e.g. reactive surfaces) continuously removing formaldehyde. 

Protection of the population requires that formaldehyde concentrations in indoor air 
do not exceed guideline values. For various reasons room temperature, humidity, air 
exchange rate and air velocity are not suitable for controlling HCHO concentrations, 
in particular because these parameters have themselves a direct influence on human 
health and comfort and therefore must be kept within certain limits. In practice 
control of the material properties is the most effective means to protect the 
population f rom unwanted exposure to formaldehyde. 

Under real life conditions most of the parameters influencing the formaldehyde 
concentration in indoor air are subject to frequent changes. Therefore the level of 
air contamination by formaldehyde in a room at a given time depends usually not 
only on the instantaneous values of these parameters but also on previous conditions 
and activities in the room. 



Therefore characterization of sources requires that the parameters influencing the 
air concentration of formaldehyde be kept constant for a sufficiently long period of 
time until a steady state concentration is established. Moreover, if the properties of 
different materials or sources have to be compared to one another or to a standard, 
steady state concentrations have to be determined at a unique set of values of room 
temperature and humidity, loading factor, air exchange rate and air velocity. In 
addition no uncontrolled sinks should influence the steady state concentration. 

I 

Control of all these parameters in a setting which resembles as much as possible real 
life conditions requires environmental or test chambers. 

THE SCOPE OF THLS DOCUMENT 

is to describe a method which allows the measurement of steady state concenirations 
of formaldehyde emitted from wood based materials in a reproducible way using a 
large scale, walk-in type test chamber and in particular 
- to define features of such chambers, 
- to specify values for the envirmental parameters influencing steady state 

concentrations of formaldehyde therein and 
- to describe procedures for the handling of m c e  materials and the sampling and 

analysis of formaldehyde. 

2.  GENERAL CHARACTERISTICS OF THE TEST CHAMBER 

Charnb~ <.. Chambers of very different size have been used to study steady 
state concentrations of formaldehyde emitted from wood based materials. 
They fall essentially into two classes: 
small scale chambers with volumes ranging from about 0,02 to 1 m3 and 
large scale chambers of the "walk-in" type with volumes ranging from about 
12 m3 to about 80 m3. 

Both types of chambers have advantages and disadvantages (see Table 1). 
Although this guideline describes a reference method for the determination of 
steady state concentrations of formaldehyde produced by emissions from wood 
based materials using large scale w a k i n  test or ercviPmental chambers, 
most parts of this guideline are also applicable to tests with small scale 
chambers. The preference given to large scale chambers is based on the 
following arguments: 
- Large scale test chambers offer the advantage that real life situations can - be more readily simulated. This is of particular importance, if compliance 

of materials with a regulation requires that under real life conditions their 
formaldehyde emissions must not cause steady state concentrations 1 

exceeding a given value. 
- In the Federal Republic of Germany a large scale chamber method has 

been adopted as a reference method for the determination of formaldehyde P 

emissions from particle board (1) and a similar method is under discussion 



in t h e  U. S. A. (2). For wood products a large chamber method will be 
adopted in t h e  Federal  Republic of Germany. 

- comparative measurements (3,4,5) suggest  t h a t  t h e r e  a r e  s y s t e m a t i c  
differences between steady s t a t e  concentrations determined by rheans of 
small scale and of large  scale  t e s t  chambers. 

- Large scale test chambers allow emission measurements of en t i re  pieces of 
furni ture  

Table 1. Advantages and  disadvantages of smal l  and large scale test chambers 

advantages disadvantages 

smal l  scale - relatively low cost of construction and - need for replicate tests (sample 
cham bets operation inhomogeneity) 

- more likely t o  be widely applied - need for additional sample 
- less test material needed preparation (sealing of edges) 

- increased flexibility (at about the same -sample size limited 
cost a larger number of chambers can 

be run simultaneously) 

large scale - possibility tosimulate real life - increased cost of construction and 
chambers  situations operation (energy, clean air 

- reduced influence of sample and water) 
i nhomogeneily - large amount of sample material 

- large-size products can be tested needed (transportation cost) 
as a whole (e.g furniture, - supply of clean air may become 
construction components) a problem 

- smaller influence of chamber surfaces 

Large sca le  test chambers with volumes of at leas t  12 m3 a r e  considered 
appropriate*) in this document in view of t h e  f a c t  t h a t  volumes of presently 
available large  scale (walk-in) test chambers in Europe range from 12 t o  80 
m3 (see Annex 1) and t h a t  the re  is fo r  t h e  t ime  being no evidence tha t  fo r  
chambers of these dimensions t h e  s i z e  has  a measurable o r  significant 
influence on t h e  determination of steady state formaldehyde concentrations. 
However, appropriately designed round robin t e s t s  are required in order t o  
demonstra te  t h e  equivalence of walk-in test chambers of different sizes. 

I t  should also be pointed out tha t  more comparative measurements between 
small  and large  scale chambers a r e  required in order t o  establish correlations 
between s teady s t a t e  concentrations determined with these two  types of 
chambers and t o  evaluate t h e  influence which t h e  volume of small scale  
chambers appears t o  have on t h e  correlation (4). 

*) It is recommended that new test chambers to bc built in the future should bc designed to a 
volume in multiples of 4 m3, in order to bring in line sample size, loading litctor and 
chamber volume. 



2.2 Chamber design. The design takes into account: 

- the  sample size ( lm x 2m, see section 4.1) 
- the  air circulation 

The dimensions of the  chamber (height, surface area) a re  not defined 
precisely. However, the following requirements have t o  be fulfilled: 

- chamber volume of a t  least 12 1n3 (see section 2.1); 

- samples of the required size have to be positioned parallel t o  each other 
and t o  the direction of the air flow; 

- samples have to  be equally spaced and separated from each other by a t  
least 25 cm; 

- samples have to  be at least 25 cm away from the chamber walls, a t  all 
points. 

An example of the positioning of samples in a chamber is given in fig. 1. 

The air in the chamber is mixed by circulation. The circulation ra te  must be 
adjustable and allow a sufficient air velocity around the boards under test  (see 
introduction t o  chapter 3 and section 3.5). Different designs are  in use for air 
mixing. Two extreme solutions are schematically shown in fig. 2. In case (a) a 
parallel air flow is forced through the useful space of the chamber whereas in 
case (b) a circular flow is induced, the pattern of which will depend on the  
exact position and direction of the fan(s). Intermediate solutions are possible 
where metal sheets are used t o  a varying extent to  guide the air flow through 
the chamber. 

In any case a test of the  proper performance of the air mixing equipment has 
t o  be carried out (see also section 3.5). For this purpose the air velocity in the  
properly loaded chamber (see fig. 1 this section and section 3.4) has t o  be 
measured a t  the following locations: 

a) midway between the surfaces of all test boards, 

b) a t  a distance from the outer surfaces of the samples nearest t o  the 
chamber walls which is equal to  the distance used in a) above (i.e. half the  
distance between two adjacent boards). 

Air mixing is appropriate if an air velocity of 0.3k0.1 m/sec exists between 
the boards closest t o  the centre of the chamber and simultaneously a 
minimum velocity of 0.1 m/sec is maintained a t  all other measurement points 
(see section 3.5). 

Sensors for relative humidity and temperature are  placed in a position 
representative of the chamber (not less than 30 cm from the wall and a t  an air 
velocity not less than 0.1 mlsec). No water condensation must occur in the  I 

chamber under test conditions. 

A separate air circuit enables the introduction of fresh air from which 
formaldehyde has to  be removed according to  the requirements specified in 
section 2.5 (e.g. by a chemical or adsorption filter). Fresh or purge air has t o  
be introduced into the chamber in a way that it does not come in contact with 



the humidity and temperature sensors before efficient mixing with the  
chamber air. Therefore, the sensors should have a minimum distance of l m  
from the fresh air inlet. 

Construction materials. Materials for chamber walls and sealings are of 
importance due to  their potential ad- or absorption and emission capabilities. 
In general, the  smaller the chamber the greater is the potential influence of 
chamber materials on chamber performance (the internal surface t o  volume 
ratio is inversely proportional t o  the chamber dimensions). The following 
requirements have to  be fulfilled: 
- the internal wall material must be as inert as  possible t o  formaldehyde. 

The most commonly used material for large scale environmental chambers 
is stainless steel (treated by sandblowing and electropolishing). Aluminium 
has also been reported t o  perform well for formaldehyde emission 
measurements (3,4). 

- chamber construction should require a minimum of sealing materials. 
Teflon or teflon coated elastomers have given best results with respect t o  
inertness. 

2.4 Chamber tightness. The chamber must be sufficiently tight in order t o  ensure 
that  any errors in the emission measurements caused by losses of I-ICHO from 
the  chamber or diffusion into it are negligible. This condition is fulfilled if 
(a) the air exchange rate due t o  leaks determined by tracer gas dilution is 5 

1% of the air exchange rate as specified in section 3.3. 
or if 

(b) the air flow leaking from the closed chamber a t  an overpressure of 1000 Pa 
is 5 10-4 chamber volumes per minute. 

2.5 Quality of purge air. The air supplied t o  the chamber must not contain 
formaldehyde a t  a level higher than 6 pgIm3 (5 ppb) (or any other substance 
that interferes with the analytical method). 

2.6 Chamber cleaning. If the background concentration of formaldehyde in the 
chamber is higher than 12 pgIm3, appropriate cleaning procedures must be 
adopted. A cleaning method applicable t o  small chambers is described in the 
Nordtest method 481-84 (6). Larger chambers are preferably flushed with 
clean air a t  the maximum achievable temperature. 

2.7 Instrumentation. Temperature, relative humidity and air exchange rate (or 
fresh air flow) are regulated by sensors. Sensors for temperature and relative 
humidity a r e  positioned as  described in sect ion 2.2. In add i t ion  
instrumentation for the  continuous recording of temperature, relat ive 
humidity (or wet bulb temperature) and air exchange rate (or fresh air flow) 
must be provided. These parameters have to  be recorded continuously during 
an experiment. 



3. SPECIFICATION OF VALUES FOR THE ENVIRONMENTAL PARAMETERS 
INFLUENCING THE STEADY STATE CONCENTRATION OF FORMALDEHYDE 

The level of the steady state concentration of formaldehyde in a test chamber loaded 
with materials containing urea-formaldehyde polymers or co-polymers depends on 
the values of the environmental parameters given below. Therefore distinct values 
have to be specified for these parameters, if the emission of a material is to be 

- compared with a standard or if different materials are to be compared with one a 

another. The choice of any distinct value for the parameters discussed in this chapter 
in general does not influence the performance of the test method itself and in 
particular its reproducibility, with the exception of the air velocity in the chamber, a 

as explained below. Therefore the choice of values for these parameters has to be 
based on other than strictly methodological arguments. The working group examined 
various related methods (1,2,6,9) and selected values for temperature, relative 
humidity, air exchange rate and loading factor which it considered to agree best with 
these methods*). 

According to theoretical considerations and experimental evidence (7), at- low air 
velocities formaldehyde emission may lead to an increased formaldehyde 
concentration near to the emitting surface which reduces the formaldehyde transfer 
to the bulk chamber air, i.e. the emission rate. The only practical way to control this 
influence is to provide an air velocity high enough to make such an effect negligible. 
Experience (3,8) suggests that air velocities of 0.3 kO.l m/s (determined near the 
centre of the loaded chamber as described in section 2.2 above) fulfil this 
requirement. 

Though 0.3 m/s is the maximum admitted indoor air velocity in some European 
countries**), it should be pointed out that real life air velocities at emitting surfaces 
in residential or other non industrial indoor spaces will often be considerably lower 
than this value. 

Knowledge is still incomplete on the interdependency between the steady state 
concentration in the chamber, the air velocity during test and the type and 
characteristics of the material to be tested. Therefore more data are required and 
further work is recommended. These studies should also improve our understanding of 
the relationship between test chamber results and real life situations. 

3.1 Temperature. The test temperature should be 2 3 k 0 . 5 ~ ~ .  

3.2 Relative humidity. The test should be carried out at a relative humidity of 
45+3%. 

3.3 Air exchange rate. Emission measurements should be performed at an air 1 

exchange rate n = 1+_0.03 chamber volumes per hour. However, a deviation of 
up to +_I0 % of the value of 1 chamber volume per hour is admitted for 
technical reasons (see sections 3.4 and 4 , l )  in order to balance a corresponding 

*) see, however, enclosed letter of P.A. Nielsen (p. 16) 
**) see e . g  DIN 1946 



deviation of the loading factor from the value of 1. In any case the air 
exchange rate must not vary during an experiment by more than f3%. 

Loading factor. The loading factor L [m2/m3], i.e. the ratio of the surface 
area [m2] of the test material to the total chamber volume [m3], should be 
L=l. In order to ease sample preparation (see section 4.1) a deviation of up to 
+ l o  % from the value of L = l  is admitted, on condition that the ratio L/n =1 is 
maintained, i.e. that the air exchange rate n is appropriately adjusted. 

Air velocity. The air velocity has to be monitored before each test in a 
position as close as possible to the centre of the loaded chamber, midway 
between the surfaces of adjacent test pieces. The air velocity at this point 
should be 0.3 f 0.1 m/s (see section 2.2). 

4 .  HANDLING OF SOURCE MATERIALS, CHAMBER AIR SAMPLING AND 
ANALYSIS 

4.1 Sample preparation. Boards to be tested are cut into pieces with dimensions 
of l m  x 2m, whenever they are sufficiently large. Smaller pieces may be 
tested if necessary. Some of these pieces are placed in the chamber in order 
to achieve a loading factor as close as possible to L = 1 m2/m3 (both faces of a 
panel are taken into account). 

To obtain a ratio L/n = 1, it is possible to either adjust the size of one l m  x 

2 m  piece so that L is exactly lm2/m3 or adjust the ventilation rate so that 
the ratio of L to n equals 1. These adjustments must,  however, remain within 
10 % of the values specified in sections 3.3 and 3.4 above. 

The edges of sample pieces to be analyzed have to be treated as indicated in 
table 2. For edge sealing, coverage with self-adhesive aluminium tape or with 
two layers of a two-component polyurethane lacquer with low solvent content 
has proven satisfactory . 
Table 2: Treatment of edges of sample boards.. 

I edges 

type of board 
calculation of 

I surf ace sealing 

uncoated not required not required 
I 

coated (edges 
uncoated) I not required I not required 

I 

fully coated products 
(including veneer not required Yes 
board) 



5. QUALITY CONTROL 

Several indications have been given above, concerning t h e  control  of t h e  cor rec t  
construction and operation of t h e  chamber, (including a i r  mixing and t h e  purity of 
f resh a i r  supplied t o  t h e  chamber) and t h e  precision of sampling and analysis. In 
addition t h e  following aspects  should be taken into account: 

5.1 Control  of chamber  equipment. Sensors of temperature,  relat ive humidity (or 
wet bulb temperature)  and a i r  exchange rate (or fresh a i r  flow) should be 
calibrated on a regular basis. 

5.2 Chamber  blank. The background formaldehyde concentration in t h e  chamber  
must be measured before each test, under t h e  conditions specified in sections 
3.1, 3.2 and 3.3 and at an  a i r  velocity of 0.3k0.1 m/sec measured in t h e  cen t re  
of t h e  unloaded chamber. The background concentration must not exceed 12 
pg/m3. 

5.3 Accuracy o f  the analytical  method. This parameter  i s  ideally controlled by 
analysing a n  atmosphere with a known concentration of formaldehyde in t h e  
test chamber,  provided t h e  presence of polymeric forms of formaldehyde is  
checked as a potent ia l  source  of e r r o r s  (3). However, in view of t h e  
d i f f i c u l t i e s  t o  p roduce  a t m o s p h e r e s  w i t h  known c o n c e n t r a t i o n s  o f  
f o r m a l d e h y d e ,  t h e  p a r t i c i p a t i o n  in  i n t e r l a b o r a t o r y  c o m p a r i s o n s  i s  
recommended as a means t o  control t h e  quality of t h e  analytical procedure. 

5.4 Control  o f  chamber  performance. When s tar t ing t o  work with a new chamber 
o r  when t h e  geometr ic  arrangement of t h e  pieces t o  be tes ted is changed, t h e  
appropriateness of t h e  chamber a i r  mixing and velocities as prescribed in 
sect ion 3.5 may be assessed by t h e  following additional test: formaldehyde 
concentrations in t h e  chamber a r e  measured at four different values of L/n 
including n=O (in th is  case t h e  equilibrium concentration corresponding t o  t h e  
vapour pressure is obtained). These  measurements  a r e  pe r fo rmed  under 
standard conditions of temperature,  humidity and air  mixing, using uncoated 
p a r t i c l e  o r  medium density f ib re  board samples ( t h e r e  i s  insuf f i c ien t  
experience with o t h e r  materials). T h e  reciprocals of t h e  formaldehyde 
concentrations obtained a r e  plotted versus t h e  n/L values adopted: in a well 
performing chamber a straight line should be obtained with in tercept  very 
close t o  t h e  reciprocal  of t h e  concentration observed fo r  n=O (6). 



4.2 Sampling positioning. Test  panels have t o  be positioned and spaced in order  
not t o  obst ruct  t h e  a i r  flow (see section 2.2 above). 

4.3 Position of t h e  a i r  sampling probe. Air samples should be collected in t h e  a i r  
out le t  duc t  of t h e  chamber, as close as possible t o  t h e  chamber in order t o  
minimize losses due t o  ad- o r  absorption in t h e  duct  tubing. 

4.4 Sampling frequency. At least  one sample per working day has  t o  be taken. A 
higher sampling frequency is recommended, in part icular at t h e  beginning of a 
test. 

4.5. Duration of a test. The emission measurement has t o  be continued until t h e  
following conditions a r e  fulfilled: 

a Four consecutive measurements (performed at different days) must give 
results  within 0.95-1.05 of thei r  mean and show no progressive increase o r  
decline. If they show a progressive increase t h e  test should be continued. If 
they show a progressive decline, t h e  test can be stopped if t h e  least square  
line through four points measured on four consecutive working days has a 
slope 53% of t h e  mean concentration per day. 

b. The  test is stopped anyway a f t e r  10 days for  part icle and fibre boards and 
a f t e r  25 days  for  plywood and coated boards. A period of 25 days should also 
be adopted for  poorly defined materials. 

c. In any case  t h e  steady state (or final) concentration is calculated taking 
t h e  mean of t h e  concentration values measured on t h e  last  day. 

4.6 Sampling and analytical  method. The sampling method involves passing 
appropriate amounts of the  test chamber a i r  through an  absorbing medium in 
which formaldehyde is quantitatively retained. The analytical procedure must 
be specif ic  fo r  formaldehyde and have a detection limit of at least  5% of any 
limit value fo r  t h e  steady state concentration with which t h e  tes ted material  
has  t o  comply. 

Methods using t h e  following reagents have proved t o  be adequate: 

.1 pararosaniline (1 0, 11) 

.2 ace.ty1acetone (detect  ion by photometry o r  fluorimetry) (1 2, 13). No 
standard procedure exists fo r  this method as yet. 

.3 chromotropic acid (14, 15, 16) 

Several of these  methods have been compared t o  one another (20, 21). Quoted 
references  a r e  given as examples and are not comprehensive. 

Analysis of each sample must be carried out in duplicate and t h e  mean result  
used fo r  t h e  determination of t h e  formaldehyde concentration in t h e  test 
chamber. If the  difference between duplicate measurements is >6% of t h e  
mean, t h e  determination should be repeated (this is based on a standard 
devia t ion of 2%, which is current ly  a t ta ined,  and t h e  95 p robab i l i ty  
percentile). 
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Dear Helmut and Maurizio, 

Thank you very nuch for your hospitality and for the Draft Proposal, 

I think it turned out to be quite a good docwent. As mentioned during our last 
meeting, there is one thing, however that I do not like and that is an air 

h- i exchange rate in the chamber of 1 . 
I would prefer at lower air exchange rate. I do not think that the air exchange 
rate should be above 0,5 h'l My argumentation for this is as follows: 

- The test conditions shall be as close to real life conditions as possible. - In Dennark and in nany other countries where energy saving has a high priori- 
ty, there is no air exchange rate of 1 h-I in the dwellings. In the Danish 
Building Regulations 1982 there is the following requirement for Residential 
buildings: 'There shall be neans in every dwelling unit of making a total 
air change of not less than 0 ,5  tines per hourf. Owing to energy saving 
measures it has becoae necessary to have this stipulation, because the air 
exchange was so low that air quality problens arose, for example caused by 
fornaldehyde. Indoor air problems caused by formaldehyde are often connec~ed 
with a low air exchange rate often considerably below 0 , 5  h-l, 

Tf. it is a question of protecting the population from exposure to potentially 
harinful concentrations of formaldehyde in indoor air you cannot -in my opinion - 
pse an air exchange rate exceeding 0.5 hml 

The reason for an air exchange rate of 1 hvl is 'the choice of values for tez- 
perature, rel. humidity air exchange rate and loading factor has been based on 
argument (b) (harmonization with already existing similar methods) taking into 
consideration various related existing methods (1, 2, 6, 9). 

! 

If you take a look at these references you will get the following results: 

1. a. ETS Richtlinie Cber die Verwendung von Spanplatten hinsichtlich der 
Verneidung unzumutbarer Formaldehydkonzentrationen in der Raumluft-Fassuna 
April 1980. Herausgegeben vom Ausschuss fiir Einheitliche Technische Baube- 
stimungen (ETB). Beuth Verlag, Berlin 1980. 
b. ETB-Richtlinie ifber die Klassefizierung von Spanplatten bezaglich der 
Formaldehydabgabe. Appendix to reference 1 a. 

Air exchange rats 1 hol 
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2 .  Formaldehyde Test Method - 2 :  Large scale test method for determining formal- 
dehyde emissions from wood products - Large chamber method FTM2 - 1985. 
National Particleboard Association: Gaitersburg, Maryland, 1985, B 

The chamber test shall be conducted at 0,5 f 0,05 air changes per hour. 

6. Nordtest method 481-84: Building materials, 'Emission of gases and vapours'. 
Danish Building Research Institute, Div, of Building Physics. Docunent R15- 
82, PAN/MU, ID 680147, Horsholm 1986. 

Air change rate 0,250 f 0,013 hole 

9 .  CEN report CR 213 prepared by Technical Cornittee CEY/TC 91, Brussels, May 
1984. 

The rate of ventilation shall be between 0 and 10,O hol, 

EPA, USA is also using an air exchange rate of 0.5 h - l  when measuring emissions. 

I think the best compromise must be an air exchange rate of 0,5 h-I and I hope 
that you agree. 

AS I yet do not possess all the information about 'Large scale 'Walk-in' test 
chaxber' I shall be sending Table 1 at a later stage. 

Yours sincerely, 
BUILDISG RESEARCH INSTITUTE 

Peter A. Nielsen 
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Annex 1: Large scale "walk-in" test chambers in Europe 

Institute* 

Laboratory of Heating and Air Conditioning, Technical 
University of Denmark, Lyngby (two identicalchambers) 

IMA, University of Arhus, Denmark 

IMA, University of Arhus, Denmark 

IMA, University of Arhus, Denmark 

WKI, Fraunhofer-lnstitut fur Holz-forschung, 
Braunschweia. BRD 

WKI, Fraunhofer-lnst~tut fur Holz-forschung, 
Braunschweig, BRD 

ITBA, Centre Technique du Bois e de I'ameublement, Paris, 
France 

- - - 

F.M.P.A., Stuttgart, BRD 

T.C.H.N.-C.T.I.B., Brussels, Belgium 

TNO Division of Technology for Science, Delft, The 
Netherlands 

-- - 

CEC, Joint Research Centre, Ispra, Italy (u) 

VEB WTZ der holzverarbeitenden lndustrie, Dresden***, 
DDR 

Bundesanstalt fur Materialforschung und -prufung, Berlin 

institut fur Wasser-, Boden-, und LufthygienetBGA, Berlin, 
BRD 

Osterr. Holzforschungsinstitut, Objekt 212, 1030 Wien. 
Austria 

CNR, lstituto per la Tecnologia del Legno 
S.Michele a./Adige (TN), I (u) 

Food and Consumer Product Inspection Service, 
The Hague, Netherlands 

Int. Wall Material I Ai',:Pg 

stainless steel I alb 

stainless steel I b 

stainless steel b 

aluminium b 

stain less steel a 

stainless steel a/b 

P.V.C. I a 

aluminium 

stain less steel 

steel coated w i th  alkyd t 
- 

stainless steel b 

aluminium I alb 

stainless steel a 

aluminium 1 a/b 

AW-100 plywood covered 
w i th  aluminium foi l  a 

stainless steel I a 

stainless steel I a 

* "(u)" after Institute, i f  the chamber i s  under construction 
** a = "laminar" air movement in chamber (see fig la); b = circular air movement in chamber (see fig. 1 b); a/b = intermediate solution 
***  two s~milarly constructed chambers 



European Communities - Commission 

EUR 121 96 - European concerted action 
indoor air quality and its impact on man. 
COST Project 613: 
Guideline for the determination of steady state 
concentrations in test chambers. 

Working Group 3 

Luxembourg. Office for Official Publications of the European Communities 

1989 - I-VI, 20 pp. - 21.0x29.7 cm 

Series: Environment and quality of life 

This gurdelrne has been prepared by a workrng group of the concerted actron "Indoor Air 
Qualrty and Its Impact on Man" (COST project 613) and descrrbes a method for the de- 
termmation of formaldehyde emrssrons from wood based materials usrng large scale, 
walk-in type environmental chambers. The gurdeline describes essentral features of the 
chambers to be used, such as slze, inner wall and sealmg materials, trghtness, air crrcu- 
lation and position of sensors for temperature and humrdrty. Moreover values for temper- 
ature, relatrve hum~d~ty, air exchange rate, loadrng factor and air velocrty rn the chamber 
are recommended. 

The gu~delrne also deals with sample preparat~on and positioning rn the chamber, and 
w~th formaldehyde samplrng and analysis In addrtion questrons of aual~ty control are drs- 
cussed. 




