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ABSTRACT

An evaluation of timber drying quality in industrial dry kiln with convect drying process is
presented in this paper. The target moisture content, i.e. the required moisture content, indicates the
suitable moisture content in the wooden material when the product is used or produced. Knowledge of
allowable range of the average moisture content of a lot relative to the final moisture content after
drying is used to calculate drying quality classes according to European Drying Group (EDG)
Recommendation. Measurements and data analysis of moisture content distribution in conventional
dry kiln process indicate that 80% of moisture content readings were within the range satisfying the Q
guality class.
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1. INTRODUCTION

Given the current condition of wood industry, clear understanding of wood drying and its quality
contribute to production of quality products from solid wood. In other words, there is no technology of
solid wood processing which does not include drying. This process can be realized in many ways and
techniques, some of them being classical, vacuum high frequency and microwave drying. In the course
of each of these drying processes, it is necessary to set target moisture content before each drying
cycle. A convect drying using air with certain thermo-dynamically characteristics is the most
commonly applied drying process in the Republic of Macedonia.

The original experiments with wood devaluation of timber drying quality were made by many
authors (Welling, 1995, Esping, 1994, Sorensen, 1995, Tronstad, 1994, Noack, 1989, Forsen and
Tarvainen, 1994). Better quality classes require at least improvement in stacking and Kkiln
loading.(Ryszard et al, 2002), and optimization of the whole drying process knowledge of the effective
drying schedule for different locations in the kiln is needed (Hukka,1996). An inappropriate schedule
may lead to development of an undesirable level of internal stress and strain and can result into drying
defects such as surface and internal checks, collapse and warp (Lin and Cloutier, 1996).

Taking this into consideration, we have decided to analyze such a process through evaluation of
quality of drying according to European standards and rules. We believe that this research and the
results obtained will make a major contribution to the introduction of European standards and rules in
the field of wood drying treatment in the Republic of Macedonia.

2. METHOD OF WORK
The necessary fieldwork and laboratory works for production of the test pieces, the research and
measurement were done according o European Drying Group Recommendation.

Allowable range of MC differences in drying classes S, Q and E as a function of MC g
according to EDG (European drying group) is shown on Table 1.
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Beech planks originated from the Malesevo Mountains and the research was carried out in the
wood working company, Drvo Centar D.O.O.E.L from Kocani, the Republic of Macedonia. The
drying of beach planks were performed in the Kkiln drier type VKS - 60 equipped with an automatic
system for drying control, manufactured by, “NIGOS “ Nis, Serbia, Figures 1 and 2.

An assessment of MC differences (gradient) was carried out by successive measurements at the
same spot on the selected board, at different predefined depths. For the first surface reading (MCys,
the needle electrodes of the resistance type meter were driven into the timber to a depth of 1/6 of the
board thickness, with a mandatory minimum penetration depth of 5 mm.

The second MC reading (MC 1,3) was made at 1/3 of the board thickness to provide an estimate of
average board MC. The final reading (MC,,;) was made when the electrode needle tips penetrated to
the board’s centre. For each individual board selected, all three measured MC values were recorded.
(Figure 3).

Table 1. Allowable range of MC differences in drying classes S, Q and E
as a function of MC (44t according to EDG (European drying group)

90 of all Examples for max. allowable differences if MC arqet iS:
differences
. (gradient)
Quality class | o veen MCy, 10% 14% 18%
and MCys must be

smaller than:
S (standard) MC target X 0,4 4,0 5,6 7,2
Q (quality dried) MC target X 0,3 3,0 4,2 5,4
E (exclusive) MC target X 0,2 2,0 2,8 3,6

ik daadsie dil ou
Figure 2. Needle electrodes of resistance
moisture meter

Figure 3. Automatic control unit

3. RESULTS AND ANALYSIS

Several drying processes were performed with the use of standard procedures including defined
drying schedules (Table 2). The table evidently shows that the temperature of the air in the chamber
(dry bulb temperature) increased from 54 to 71°C. The wet bulb temperature had a trend of decreasing
from 52 °C to 43 °C until reaching the phase of equalization, when this temperature increased from
55 °C to 76 °C. Moisture content of the wood was decreasing from above 40% to 10% at the end of
the drying process.
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Table 2. Drying schedules of beech planks — thickness 25,0 mm

W . Dry bulb Wet bulb Wet bulb Equilibrium
ood moisture . .
%) tempg:rature depréessmn tempoerature moisture content
(C) (C) Q) (%)
<40 54 2 52 17.8
40-35 54 3 51 15.5
35-30 54 4 50 13.8
30-25 60 8 52 9.8
25-20 66 17 49 5.6
20-15 71 28 43 3.2
15-10 71 28 43 3.2
10 71 28 43 3.2
Equalization phase 71 16 55 6
Conditioning phase 71 4 67 13

The results of moisture content gradient and timber drying evaluation are given in Table 3. The
timber was characterized by its target MC, core MC, surface MC and quality drying class.

Table 3. Moisture content gradient (MCy,, - MC ¢ )as a function
of target moisture content (MC 15rq)

Core moisture Surface
. content moisture MC gradient . .
Drying MC(:) target MC 1 content (MCyo—MCu) Quality drying
process (%) (%) MCuoe (%) class
(%)
10,5 8,4 2,1 Q
11,7 8,7 3,0 Q
1 10 10,3 8.9 1.4 E
10,6 8.1 2,5 Q
10,5 8.0 2,5 Q
11,6 9.1 2,5 Q
11,0 8,2 2,8 Q
2 10 10,7 8,1 2,6 Q
11,4 8.6 2,8 Q
10,5 8,4 2,1 Q
11,0 9,0 2,0 Q
10,0 7,5 2,5 Q
3 10 11,4 8,2 3,2 S
11,6 8,5 3,1 S
10,5 9,0 15 E
10,9 8,3 2,6 Q
10,6 8,4 2,2 Q
4 10 11,3 8,2 3,1 S
10,7 8,1 2,6 Q
10,2 7,8 2,4 Q
10,4 8,1 2,3 Q
10,8 8.2 2,6 Q
5 10 11,4 8,8 2,6 Q
10,7 8,.4 2,3 Q
10,5 8,3 2,3 Q
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It was found for all analyzed drying processes of dried timber that 80 % of moisture content
readings were within range satisfying the Q (quality dried )quality class, 12% within S (standard)
quality class and 8% within E (exclusive) quality class. The majority of kiln dried timber in the
company is used for production of solid wood panels; therefore the obtained results of quality
estimation should be recognized as good.

4. CONCLUSIONS

From the preformed investigations of the timber drying evaluation in dependence of moisture
content gradient according to EDG Recommendation, one can conclude that this is one of the first
attempts of timber drying evaluation in the Republic of Macedonia.

The drying schedules and the condition of dry kiln are presently sufficient to obtain majority the
Q quality class (80%) of dried timber, which guarantees quality production of solid wood panels, as
well as and final products from solid wood.
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