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ABSTRACT

This study is focused on the application of using Flexible Vibrating Floor (FVF)
for cleaning of residuals in flat bottom bin. The local 1000kg paddy rice named TaiKen
14 from the Experimental Farm of National Taiwan University was dried to final wet
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base moisture content of 13% by a circulated type dryer, put on the FVF installed at
slope of 3, 5, 7, 9 and 11 degree from horizontal level, run 15 minutes, and then
measured the output. At a fixed slope of 8 degree for handling the same 1000kg paddy
rice, the throughput was measured at 36, 42, 48, 54, 60 and 66Hz under vibrators by
adjusting inverter.

At 60 Hertz, the throughput of paddy rice was not increased significantly with
a slope of FVF below 7 degree of slope, but increased with an exponential curve
above 7 degree of slope. The exponential regression equation is as y = 573.19¢0-1246x,
(Here y is throughput in kg/h/m, and x is slope in degree), and its determination
coefficient is equal to 0.9183. While this FVF is applied to handle another kind of
grains, an arctangent of kinetic coefficients of friction (tan'y;) between grain and
vibrating floor will be a suggested reasonable degree of slope if the experimental data
is not available.

At a fixed 8 degree slope, the throughput was increased with the increase of
input frequency before the FVF motor was overloaded. The relationship between
throughput and frequency is just similar to the relation of output torque and frequency
of motor. Besides, the logarithmic relationship existed between the increases of
operation time and decreases of throughput of vibrating floor on the reclaiming
residual at the rated motor load.

From the filed investigation, FVF could be mounted in the flat bottom bin to
increase 21.3% storage capacity than hopper tank and reduce the 57.23% construction
cost based on bin in 11 meter diameter by 22 meter eave high. This structure would
prevent the structural instability in seismic zone, and was capable to fit into any shape
of grain bin to improve handling efficiency after suitable modification and to reach
the automatic reclaiming.

Keywords: Reclaiming, Flexible Vibrating Floor(FVF), Grain Bin
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Table 1 Relation of slope vs. throughput

R

R # time
22 4 /A slope

%1
& F & (kg/h/m)

4 & (kg/h/m)

%2% % S

4 & (kg/h/m)

%3
i # & (kg/h/m)

3° 979.96

997.98 932.94 970.293

5° 984.06

1,024.46 1,037.10 1,015.207

7° 1,046.84

1,129.88 1,165.24 1,113.987

9° 1,666.08

1,651.98 1,695.68 1,671.247

11° 2,561.94

2,630.00 2,536.88 2,576.273

B2 0y B (kg/h/m): o T /N853R
Unit of throughput: kg/h/m
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Table 2 Relation of time vs. throughput under given frequency

48 % (Hz)
36 42 48 54 60 66
B F4) time
V=3 1 ,\"_ﬁ_
%St n.éi 600.0 | 634.1 710.8 1,1659 | 1,336.4 893.2
1” min
5 /\.,'t
Eﬁj ﬂ.ég 485.8 | 519.9 577.8 934.1 1,111.4 685.2
2" min
e I
Eﬁj ﬂ.ﬁi 455.1 | 485.8 508.0 835.2 1,012.5 617.0
5" min
e AT
Eﬁtz ﬂ.ﬁ 4244 | 465.3 448.3 753.4 968.2 525.0
7" min
i N AE
%2 ﬂ.ﬁg 410.8 | 450.0 422.7 739.8 917.0 538.6
9™ min

d B a4 B 4w (kg/h/m): o T /N B3R
Unit of throughput: kg/h/m
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Fig.4 Relation of working time vs. throughput

(Natural log regression) at 8° slope
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Table 3 Comparison of investment on hopper tank vs. flat bottom bin

Total unit cost of years(NTD/m?)

- > Flat bin plus Flat bin plus
No AR Items Hopper Tank Vibrating Floor Sweeper

1 | &4& Diameter(m) 11.0 11.0 11.0

2 | 4 % & Eave Height 22(m) 21.46 22.0 22.0

3| B5E Storage(m3) 1,759 2,185 2,185

4 | A& % % A * Bin cost (NTD) 3,419,000 2,701,000 2,100,000

UECE RN

5 f:itiiﬁiit%:(ft 5 jiif(NTD ) 1,943.72 1,236.16 961.10
6 | 1£ A & Using year(yr) 18 18 18

7 | EEkHE 14 Waste value(%) 4.0% 2.75% 2.5%

8 | ¥4k 43 & Operation cost(%) 1.25% 1.4% 4.5%

9 | 4R47#] % Bank interest(%) 7.15% 7.15% 7.15%
10 | %K % Insurance(%) 0.2% 0.1% 0.1%
11|18 # 2 & A(NTD) 6,524,273 5,213,462 5,227,228
12 TSR 18 £RH & 3,709.08 2,386.02 2,392.32

BN ERA O RREAEAKE A S RBRARE

ek RRFERIAIRE -

*Note:Bin cost are including installation of bin, aeration, temperature monitoring and

accessories except filling, reclaiming conveyor and civil work.
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