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Background

TORKSIM is a computer program for simulation
of the softwood timber drying process in batch
Kilns.

The simulation is based on a model which is
made as physically correct as possible...

...on the other hand, the use of the software is
kept simple so that, for instance, kiln operators
without a higher education can use it.

The first version was launched in 1998 and abqut
110 licenses have been distributed in Scandindvia




Background 2
Three languages are available for the program
interface:
W% 1. English
W:: 2. Swedish
W& 3. Estonian
Program function
Input data:

1. Information about themberbeing dried
2. Air velocity between board layers in kiln stack

3. Adrying schedule
- Either time based, or
- Moisture content based

4. Energyconsumption background data. (optional)
5. Dryingcostsbackground data. (optional)
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112 2652 2730 1.35 o072 0.0z 000 E2.37 60,00 E1.76
113 2637 2716 1.37 0082 0,03 0,00 62,37 60,00 E1.76
114 26,22 2702 1.38 0,093 -0.04 0,00 E2.37 60,00 E1.77
18 26,08 26,89 1.39 0107 0.05 o0m E2.36 60,00 E1.78
116 2594 2675 1.42 0116 006 0.0 62,36 60,00 E1.78
117 26,80 26,62 1.43 01z2a -0.07 0o E2.36 60,00 E1.79
118 2867 26,48 1.43 0136 008 o0m E2.35 60,00 E1.80
113 2553 2635 1.50 0148 010 0.0z E2.35 60,00 E1.81
120 26,40 26,23 1.60 0153 012 0.0z £2,34 60,00 E1.81
121 26,28 2610 1.67 0161 013 003 £2.34 60,00 E1.82 _I
122 2515 2597 1.73 0167 015 003 E2.34 60,00 E1.83
123 26,03 26,84 1.79 0173 018 0.04 £2.33 60,00 E1.83
124 2491 2671 1.76 0173 RINE] 004 E2.23 60.00 E1.84
125 2479 2558 1.74 0184 -0.20 0.05 £2,33 E000 El 84
126 24 67 2646 1.69 0183 -0.21 0,05 £2.32
127 2458 2632 1.66 0191 023 006 E2.32 R esu |t 2
128 24,45 2518 181 0194 024 0.06 £2,32
123 24,34 26,04 1.58 0198 028 007 E2.3 N . I bl
130 2423 2487 1.53 0138 02y 0o 62,31
13 2412 24,68 1.43 0193 028 008 E2,H u merlca ta e
132 24,02 2451 1.45 0193 028 003 52,30 60,00 E1.88
133 2332 2438 1.40 0193 0.30 010 62.30 60.00 51.88
134 2382 24,29 1.34 01393 0.3 010 E2.23 60,00 E1.89
135 2372 24.21 1.27 0,196 032 011 £2.23 60,00 E1.89
136 2362 2414 1.18 0192 0,32 01z 62,28 60,00 51.83
137 2353 24,05 1.0 0185 -0.30 013 £2.28 60,00 E1.90
138 23,44 2395 096 0174 -0.28 014 £2.28 60,00 E1.90
139 2335 2385 092 0171 0.26 014 62,27 60,00 51.90
140 2326 2376 0.30 0165 025 015 E2.27 0,00 E1.91 ;I

|Results
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. | Distance-surface  Moizture content profile Rel stiess profile
e | | (V=255 0,00 539 0115
0o 6.04 0115
Temperatuie ['T] Dy bulb T8.43 039 6.20 0115
‘wet bulb E0,00 088 647 0115
wiood 78,05 156 £.85 0114
Sufface 244 734 0114

tax relative stress in the 0,220 351 797 o
surface laper so far 478 a7 0107
£.24 957 0,093
Moisture Average 1329 .90 10,50 0.088
content [%] EDGMC1/A 1545 475 11.45 0.o7n
Gradient EDC 3,28 11.80 1235 0.043
14,04 1317 0,025

Slizing test Oh -0.20 1648 1387 0,001
gaplmm] 24h 155 Certie 131 14,47 -.0z4
21.94 14,96 0046
24.96 1535 -0.06E
2818 1566 -00sz2
.59 15,88 0095
3520 16.02 0103
Result 3 33,00 16,07 0,108

All results for a selected
point of time
I
Standard deviation 296 0,073
|Resuks

Drying schedule, modes

 Starting from version 4.0 of TORKSIM, both
time base@ndMC basedschedules can be used.

* For mathematical reasons the simulation has t¢ be
performed as a function of time. If a MC based
schedule is entered, then it is converted to a time
based schedule during the simulation.

o After the simulation both modes of schedules are
available for the actual case.
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Model input 3 (Optional)

Input data for energy and cost
calculations

\\ // Result 4

Energy consumption




Result 5
Drying costs

A

Summary of output data

Moisture content, as a function of time
Moisture gradient, - e
Wood temperature, S
Stress development (checking), -
Slicing test gap, v
Energy consumption, g
Drying costs, _u




Conclusions

« TORKSIM is a comprehensive software for
prediction of several important features relateq
to batch kiln softwood drying.

* It represents a valuable tool for quality control
trouble shooting and optimisation.

* |t is also an efficient educational tool for kiln
operators and people responsible for the
kilning process, as well as for students in
universities and technical schools.

Offer

« TORKSIM is offered to kiln operators,
researchers and others interested in the kiln
drying of softwood.

Please contact:

Jarl-Gunnar Salin
j[arlgunnar.salin@sp.se
SP Technical Research Institute of Sweden
P.O. Box 5609, SE-114 86 Stockholm




