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For whom?
This manual is written for:
• Timber consumers/purchasers/ 

dealers/sellers
• Joinery industry (wooden floors, 

windows, furniture, etc)
• Building industry

The manual is written for practical uses with lots of pictures and 
contains the latest results from the moisture and drying research 
area
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Why a manual?

Most claims are related to Moisture Content (MC), e .g.:

- Size deviation (shrinkage/swelling)
- Warp (twist, bow, crook, cup and spring)

- Fungus (mould/discoloration, blue stain and 
decay)

- Loose dead knots

- Too high MC variation in a consignment

- Too high MC gradient in the boards
- Too high drying stresses in the boards

- New rules in EN-standards

- New standard contracts use the EN-standards
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Wood product standards normally express 
the demands in a wrong way

If the expressions below are used, people will 
interpretation the figures in different ways

18 %
14 -18 %
16±2 %
16±2 % but maximum 22 %
etc

6

How do we handle and store the boards?
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You should not buy boards for in door joinery from a dealer witch store 
the boards in open sheds. In the shed the MC will be up to 20 %. In 
Northern Europe you need 6-8% MC for joineries. Using 18-20% MC 
the boards will shrink about 3 mm/100 mm board width (0,25%/1% MC).
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How to build under dry conditions?
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Store the boards dry

10

Store the boards dry
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Store the boards dry

Car port

Container Weather shed

12

To built it up dry
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Build under dry conditions

14
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What’s happened with boards in use?

16

Critical moisture content
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Critical moisture levels, RH.
The figures are based on measurements from H. Viitanen, SLU

Mögelrisk på gransplint efter 1 
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Measure the surface MC
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The result of a calibration should 
be within ±0,3 MC %

20

Example of moisture gradient in studs
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There are 6 Drying Quality 
Standards regarding MC and 

drying stresses

SS-EN    13183-1 MC –Oven dry method
SS-EN    13183-2 MC- Resistance method 
SS-EN    13183-3 MC– Capacitance method
SS-ENV  14464 Assessment of case- hardening (Drying         

stresses) 
SS-EN     14298 Assessment of drying quality 
SS-ENV  12169 Criteria for the assessment of 

conformity of a lot of sawn timber

22

SS-EN 14298 Drying Quality Standard –
definition of

Standard drying

Standard drying is to a target moisture content of 7 % to 18 %.
For standard drying the allowable range of average moisture content
of a lot is given in Table 1. 

Moisture variation of a lot: 93.5 % of the pieces shall have an 
individual moisture content between the upper and lower limits. These
limits are 1,3 x utar and 0,7 x utar respectively.

Sampling to determine average and individual moisture contents shall 
be in accordance with ENV 12169 single sampling, AQL 6,5. 



12

23

SS-EN 14298   Drying Quality Standard – Target MC

24 26,89,22,21,92,923,412,62,1-2,5/+2,018

25,38,72,01,72,822,111,92-2,5/+2,017

23,88,21,81,52,620,811,21,9-2,5/+2,016

22,37,72,31,72,419,510,51,8-2,0/+1,515

20,87,22,11,52,318,29,81,7-2,0/+1,514

19,36,71,91,32,116,99,11,6-2,0/+1,513

17,96,11,41,42,015,68,41,5-1,5/+1,512

16,45,61,21,21,814,37,71,4-1,5/+1,511

14,95,11,01,01,613,07,01,3-1,5/+1,510

13,44,61,11,11,511,76,31,2-1,0/+1,09

11,94,10,90,91,310,45,61,1-1,0/+1,08

10,43,60,70,71,19,14,91-1,0/+1,07

%%%%%%%+- %%%

limitlimitmean MCmean MCtargettarget MC

controlcontrolby highestby lowestby hittingfor 93,5%for 93,5%rangeMC around

(+3stdv)(-3stdv)stdvstdvstdvlimitlimitnativeof averageMC

UpperLowerMax.allow.Max.allow.Max. allowUpperLowerAlter-Allowable rangeTarget

AQL 6,5

from target mc(%)

(Put in the level you want)30
Total allowable 
range

The AQL-system 
translated to average 
MC and standard 
deviation, Sverre
Tronstad/NTI
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Specific end-use drying

For specific end uses drying quality features different from the standard 
drying quality may be required. In this case, a drying quality specification 
shall contain the following information:

a) Target moisture content,
b) Allowable upper and lower limits  of average moisture content in 
relation to utar,
c) Allowable upper and lower limits of moisture content (individual   
pieces)
d) Applicable AQL (see ENV 12169)

26

MC measuring after 
EN 13183-1 and -2

Min. 20 mm

30 cm 30 cm

T

B

0,3 x T

0,3 x B

Fuktkvotsprov

Torrviktsmetode n

(EN 13183 - 1)

Resistansmetoden

( EN 13183-2)

Oven dry 
method  
EN-13183-1

Resistance
method  
EN-13183-2

Sample
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SS-EN 13183-2. Definition of the  MC in a 
board

0,3 times the width from one edge

Depth of  0,3 times the thickness

0,3 meter from one end

28

Example of moisture gradient in studs



15

29

MC changing from sawmill to finished house

Fuktkvot Fuktkvot Ytfuktkvot
mitt i 6 mm in
virket, % i virket, % %

A. Tnytorkat virke vid sågverket. 21 13 7
Medelfuktkvot 16 %. 
Resistansfuktkvotsmätare mäter
16 % på djupet 0,2 x tjockleken

B. Nylevererat till bygget  eller bygg- 20 15 17
handlaren
Medelfuktkvot 17,5 %
Resistansfuktkvotsmätare mäter
17,5 % på mätdjupet 0,3 x tjockleken
Klosslagt emballerat virke .

C. Virket under  inbyggnad 19 17 19
Medelfuktkvot 18 %

D. Virket under  inbyggnad,  19 17 30
NEDERBÖRD
Medelfuktkvot 21 %

E. Virket efter  inbyggnad,  18 15 8
BYGGTORKNING
Medelfuktkvot 15 %

F. Virket i byggnaden efter 8 7 7
ett år  (vintertid)
Medelfuktkvot 7 %

30

Wrong MC from the beginning
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The influence of density on tangential (T) 
and radial (R) shrinkage (1361 samples)
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How boards are shrinking
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How boards are shrinking

Shrinkage of the whith, bs

S
hr

in
ka

ge
, b

s
%

Moisture conten, %

34

How to explain what MC I will need and 
how to check that I have got the right 
drying quality
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If you know the 
average climate of 
the year for your 
country, you can 
translate it to the 
average MC of the 
year
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Example:

The indoor
average MC for 
south of Sweden 
(Malmoe) is 10,5 %

36

EN 14298 Drying quality standard 
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SS-EN 14298 Drying Quality Standard –
definition of

Standard drying

Standard drying is to a target moisture content of 7 % to 18 %.
For standard drying the allowable range of average moisture content
of a lot is given in Table 1. 

Moisture variation of a lot: 93.5 % of the pieces shall have an 
individual moisture content between the upper and lower limits. These
limits are 1,3 x utar and 0,7 x utar respectively.

Sampling to determine average and individual moisture contents shall 
be in accordance with ENV 12169 single sampling, AQL 6,5. 

38

There are 6 Drying Quality 
Standards regarding MC and 

drying stresses

ENV  14464 Assessment of case-hardening (Drying 
stresses) 
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The case-hardening standard is a little 
bit difficult to understand but is 

important to use

• To avoid movement of a finished wood product, you 
should buy boards with right MC and low case-
hardening gap

• The manual shows graphically how to asses the 
measurements of case-hardening. 

• It is important to know that the case-hardening gap is 
only an indication of the drying stresses.

• The measured gap changes if you change the MC of 
the board.

40

ENV 14464. Cutting and equalize a cross section



21

41

Jig for assessment of the case-hardening

42

Measure the gap between the slices with a wedge or calliper 
with an accuracy of 0,1 mm 
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Drying stresses after drying, during storage, further 
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Case-hardening samples in climate room 20°C and RF 40 % 
(red) respectively in a plastic bag (green)/ VTT, H . Forsén et. al
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Green board – a little dried before the kiln drying

46

Dried from 80 % to 40 % MC

Tensile

Tensile

Compress
ion
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Dried from 40 % to 18 % respectively 12 %

48

The slicing tests directly after drying at 12 % 
respectively 18 %
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The slicing test samples after 24 hours in a plasti c 
bag. MC 12 ´% to the left and MC 18 % to the right
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The slicing test samples after 10 days in a plastic  
bag. MC 12 ´% to the left and MC 18 % to the right



26

51

The end 
and thank you for your 

attention


