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Effects of Fan Speed on Drying Rate, Drying Quality
and Power Consumption during Kiln Drying of Wood

Sy - yung Jai*?? and Ju - chen Hsiung!’
[ Summary ]

The objective of this research was to evaluate the effects of fan speed on drying
rate, drying quality and electricity consumption during kiln drying of wood. One -
speed(RPM = 1200) and two - speed(above FSP, RPM = 1200; below FSP, RPM =
600) fan motors were used for this study. The test material was 3 cm x 12 em x 160 cm
Cunningham araucaria.

The results of this study indicate that.

1. The drying rate and drying quality are not reduced or degraded by using a two -
speed fan motor system.

2.Electrical power consumption can be reduced by more than 12% by lowering the
fan motor speed from 1200 RPM to 600 RPM as the FSP of the wood is approached.
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Table 1. Characteristics of the material used in the experiment.*)

Species Lumber
Average3) Average®)4) Average ovendry?)
green specific shrinkage ( % )
Common  Scientific ~ Origin  Diameter  Grain Grain®) Average?) moisture gravity T/R8}
name name thickness content Tangential Radial
(cm) (em) (%) (Wo/Vg) (r) (R)
Cunningham Araucaria  Lien-HuaAvg. 20.8 No. 3 Mixed 3.021 104.14 0.469 6.79 4.36 1.57
araucaria  Cunninghamii - Chih  Max. 38.3 and (0.003) (2.58)  (0.006) (6.23)  (0.11){0.08)
Min. 23.5 better

1} Number of specimens is 8.
2) Plainsawn and quartersawn Iumber.

% Values in parentheses represent standard error.

) Based on oven — dry weight and green volume.
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Table 2. Kiln schedule for 3 — cm Cunningham

araucaria.
Average
moisture D.B.T. W.B.T. Fan Speed(RPM}!)
content () (ty —mF—
(%) A B
above 50 60 54 1200 1200
50 60 52 1200 1200
40 60 49 1200 1200
36 60 46 1200 1200
30 66 49 1200 600
25 71 52 1200 600
20 77 60 1200 600
below 15 82 54 1200 600
C. T. Control 82 74 1200
()  Treament 82 72 600

U A = One speed; B = Two speed.
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Fig. 1. 3 - cm Cunningham araucaria,
dried by different fan speeds. A =
One - speed fans; B = Two - speed
fans.
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Table 3. Drying data of Cunningham araucaria by treatment.

Drying
Initial2.3.4 Final moisture content (% 2.3} time Total Drying®
Species Treatment!’) moisture (kiln power rate
content residence  consump - (M.C.%
Avg.4) Shell¥ Core?) Difference®) time) tion /h)
(%3 {core — shell) (h) (KWH)
Cunningham A 98.33 4.95 5.01 4.98 -0.03 112 304.7 0.8M
araucaria (3.20) (0.44) (0.29) (0.71) (0.44) (0.0381)
B 105.03 6.26 5.92 7.30 1.38 123 310.4 0.803
(3.65) (0.40) (0.36) (0.64) (0.29) (0.031)

L Number of specimens is 4.

A = One -speed fans(RPM = 1200); B = Two - speed fans(above FSP, RPM = 1200; below

FSP, RPM = 600).
2) Value in parentheses represents standard errors.

3 After F—test, differences of the uniformity of M.

the 0.05 level.

C. between treatments are not significant at

%) After analysis of variance, differences between treatments are not significant at the 0.05 level.
®) After analysis of variance, differences between treatments are significant at the 0.05 level.

Table 4. Drying conditions, changes in moisture content of samples and power
consumption of 3 — cm Cunningham arancaria by one — speed fans.

Drying Kiln conditions Average Total
time meisture power
Dry bulb terap.  Wet bulb temp. Fanspeed  content consumption
of samples
(h) () () (RPM) (%) (KWH)
¢ 60 54 1200 98.83 0
24 60 54 1200 65.74 67.3
37 60 54 1200 563.77 93.7
48 60 52 1200 42,37 118.7
61 60 46 1200 31.41 149.7
63 66 49 1200 29.82 156.7
72 71 52 1200 22.68 178.9
79 77 60 1200 17.71 200.9
96 82 54 1200 7.68 258.7
103 82 54 1200 6.23 280.4
112 82 74 1200 6.30 304.7
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Table 5. Drying conditions, changes in moisture content of samples and power
consumption of 3 — cm Cunningham araucaria by two — speed fans.

Drying Kiln conditions Average Tatal
time moisture power
Dry bulb temp. Wet bulb terap.  Fan speed content consumption
of samples
(h) () () (RPM) (%) (KWH)
0 60 54 1200 105.03 0

24 60 54 1200 70.27 69.0
37 60 54 1200 59.44 96.3
48 60 52 1200 b1.57 119.2
60 60 52 1200 42.23 146.3
72 60 46 1200 33.43 176.4
76 66 49 600 30.46 187.2
83 71 52 600 25.26 204.4
96 82 54 600 17.02 235.3

120 82 72 600 4.76 307.1

123 82 72 600 5.58 310.4

Table 6. Power consumption of fan metors by treatment.

Average

moisture Fan speed (RPM)"  Drying time (h)V Power consumption (KWH)V

content

(%) A B A B A B

Green

to 1290 1200 63 76 47.25 57.00
D B0 ) e eee oo oo eeeeeeeeeeeeeeeeeeereeeeee

FSP

to 1200 600 49 47 36.75 16.75

final (5~ 7%)

Total 112 123 84.00 73.75

A = One -speed fans(RPM = 1200); B = Two - speed fans(RPM = 1200 or 600).
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