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Introduction -1

EMC is important as its change means
dimension changes, and changes of
important physical (and not only) properties.

EMC is function of relative humidity,
temperature, wood species (+ other factors
history of wood, de- or adsorption —
hysteresis, stresses, treatments, etc....).
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Introduction -2
C ]

In case of a wooden product, the EMC in service can
change due to heating in a room eg.

EMC is the key factor during artificial drying, as the
schedules are temperature and EMC based.

The drying rate is defined by:
|vlCactuaI/ EMCtarget

The relationship EMC = f (rel. humidity) is the so
called sorption isotherm
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The Problem / Questions
L |

How big is the variation between wood species and
within one species?

Is there an ,average” wood species?

How big is the difference between real and predicted
(,average”) EMCs?

Are these differences critical — practical importance?

Finally: can we trust to technical tables with
.average” values?
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Material and methods
C ]

Two hardwood species
(plantation species) were tested:

Robinia (Robinia Pseudoacacia L.) as a high
density, ringporous species, rich on extractives, and

Poplar (Populus x euramericana ”l 214”) as a low
density, diffuse porous wood species with low
extractive content.

Heartwood and Sapwood were tested separately.
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Simulated drying
|

Desorption process, started from freshly cut samples
(t C, and and rh is controlled, plus air circulation)

4 different temperatures:

20C, 40C, 60T and 80T

in order to cover the drying temperature range and
the most common service conditions.

The relative humidity steps:

initial - 95% and

lowered step by step 80%, 65%, 40%, 20%.
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Sorption isotherms - Dent model

|
_ Mo by oh
(1- b, xh) x(1- b, xh +b, *h)
EMC — equilibrium moisture content, [%]

h — relative humidity,

M, — moisture content in the saturated
monolayer, [%]

b, and b, — equilibrium parameters
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Robinia wood
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Poplar Sap and Heartwood
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Parameters for the sorption isotherms —
Dent model

m0 bl b2 R
1214_SAP_20°C 6,7070 8,8897 0,8154 0,9994
1214_SAP_40°C 3,7685 4,9964 0,8570 0,9998
1214_SAP_60°C 2,5469 3,9497 0,8785 0,9922
1214_SAP_80°C 1,9661 1,6994 0,7625 0,9998
1214_HEART_20°C 5,7059 16,4930 0,8586 0,9990
1214_HEART_40°C 3,8626 6,4981 0,8333 0,9988
1214_HEART_60°C 2,2386 8,7731 0,8835 0,9990
1214_HEART_80°C 2,9190 2,0117 0,6854 0,9980
ROBINIA_20°C 7,2146 9,9566 0,7236 0,9996
ROBINIA_40°C 4,5263 10,6075 0,8371 0,9998
ROBINIA_60°C 4,5623 9,0389 0,7311 0,9994
ROBINIA_80°C 3,7864 15,1593 0,7797 0,9988

The effect of temperature on the Dent model parameters
by Poplar Sapwood
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The effect of temperature on the Dent model parameters
by Poplar Heartwood
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The effect of temperature on the Dent model parameters
by Robinia Heartwood
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Comparison with literature data
|
What would a practitioner do?
Lets go the internet, and ,ask”
www.google.hu

Keyword:
equilibrium moisture content temperature
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Result of the Search
G

Equilibrium moisture content _- Wikipedia, the free encyclopedia

- [ Oldal leforditasa |14 Nov 2008 ... where EMC is the equilibrium moisture content (percent), T s the temperature (degrees Fahrenheit), his the relative humidity (fractional)
en.wikipedia.orgl.../Equilibrium _moisture _content - Tarolt valtozat - Hasonio
Wood Equilibrium Moisture Content _Table And Calculator

[ Oldal efordigsa [The moisture content of wood i directy related tothe huiity and temperature of the surrounding ai. The equilibrium mosture content (ENC) oceurs when
wwiw.csgnetwork com/emctablecalc.him valtozat
Influence of_temperature_on the_equilibrium moisture content ot

[ Oldallefordiasa brium molstire content on th refatve ar humidiy at one temperature can be used to find the equilbrium mostare content of materials at any other
weiw springerlink com/index/P7353R 7231830GL5.pd - Hasonlg
irta: VI Gorodnichev - 1977 - Kapcsol6do cikkek
Model comparisons of Egulhhnum st content of prunes in the

- [ Oldal leforditasa |Sorpti acity decreases as temperature increases. The differences between eq
inkinghub-efsevier comietriovelpiS00247 403000577 - Hasonlo
irta: J Stencl - 1999 - Idézetek szama: 4 - Kapcsolods cikkek
IngentaConnect Relative humidity. temgeramre and the_equilibrium

- [ Oldal leforditasa |Relative humidity, te d the equilibrium moisture content of conidia of Beauveria bassiana (Balsamo) Vuillemin: a quantitative approach
S GEHBCONE L comiContent Jel00B3AT /2003 /at00043 - HASONO
Irta: TD Hong - 2002 - Idézetek szama 8 - Kapesol6do cikkek - Mind a(z) 6 valtozat
The Drying Kinetics and_Equilibrium Moisture Content__of MDF Fibers

| Oldal eforditésa [The equilbrium maisture contents oblained at amblent ermperature agree welwith data in the literature. Keyworcs: Diying kinetics; Equilbrium moisture
wwiwinformaworld.com.../content ~content =a913762400~db=all~jumplype=rss -
[POF] I DENTIFICAT\ON OF THE RELATIONSHIP BETWEEN EQU\L\BRIUM MO\STURE

- [ Oldal leforditasa |Fajiformatum: PDF/Adobe Acrobat - Megtekintés
\DENTIF\CA‘HON OF THE RELATIONSHIP BETWEEN EQUILIBRIUM. MOISTURE CONTENT, DRY BULB TEMPERATURE, AND RELATIVE. HUMIDITY USING REGRESSION

ibrium moisture contents at a constant water activity were small in the

woodpro oai PSu.edu/299.pd - Hasonlo
irta: CD Ray - 2007 - Idézetek szama:
Cumguﬂng Moisture Content_of Wood
; L Oldal leforditasa IThe maisture content of woo s directy related to the huicity and temperature of the surrounding ar. The equilrium msture content (EMC) occurs when
wwiw.woodbin.comirefiwood/eme. him - Tarolt valto:

- Kapesolodo cikkek

Quite a number of results, but mostly related to USDA
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October in Lisbon the predicted EMC is 13,5%.

But, which wood species? No info for ranges (+/-).
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~Another” source
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Let us see the differences between real
values and predictions!
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Conclusions - 1
C ]

Desorption isotherms were measured for Poplar 1214 sap- and
heartwood and Robinia heartwood.

It was shown that there are clear differences between EMCs of
Robinia and Poplar wood.

But only small EMC differences between poplar sap and
heartwood

The elevated temperature resulted in lower equilibrium
moisture content by all investigated material.

The Dent model was applied in order to model the effect of the
temperature and relative humidity to the EMC.

The temperature dependency of parameters MO, b1 and b1l
was described by polynomial model of second-order.
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Conclusions - 2
C ]

The result is a model which can deliver the required
EMC of Robinia and Poplar 1214 in the relative
humidity range of 0-95%, and in the temperature
range 20-80C.

It was found that the literature data for the “average”
wood does not work for Robinia and Poplar, as the
USDA data strongly overestimates the real EMC'’s of
the two investigated species. At lower temperatures
some underestimations could be proved.
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Conclusions - 3
C ]

The discrepancy between USDA EMC values and
real EMCs for Robinia was found by Babiak et al in
Zvolen (2000) in the frame of a joint European
research project, but the differences at that time
were explained by the effect of salt solutions. Now it
is clear, that the usage of an average EMC value
can lead to significant differences.

As a final conclusion we recommend to measure the
real EMCs for hardwood species, rather than accept
the literature “average” data, as the failure
(difference) can reach up to (-7)% — (+13)% EMC.
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Thank you for your attention!
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