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Physical Properties of Rice Husk
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Kinetic friction coefficient, bulk density, dynamic and static angle of repose, and terminal velocity of rice husk at the
moisture range 7 to 23% w.b. were determined. It could lead to better design and operation of the processing machinery
and handling facilities. Friction coefficient was determined from the horizontal traction force measured by pulling the
container holding a mass of rice husk on various plate materials. Dynamic angle of repose was calculated from the photos
of bulk samples piled by gravity flow on a circular platform. Static angle of repose was determined by measuring the side
angle of the bulk material which was left in a cylindrical container after natural diséharge of the bulk sample through a
circular hole in the bottom plate. Kinetic friction coefficients of rice husk were in the range of 0.254~0.410, 0.205~0.520,
0.229~0.400, and 0.133~0.420 on PVC, mild steel, galvanized steel, and stainless steel, respectively. Bulk density,
dynamic and static angle of repose, and terminal velocity were in the range of 91.7~98.3 kg/m3, 40.2~47.6°, 52.8~83.7°,
and 1.36~1.73 m/s, respectively. These physical properties of rice husk increased linearly as the moisture content increased.
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Fig. 1 Apparatus for measurement of the kinetic friction coefficient.

Table 1 Experimental conditions for the kinetic friction coefficient
measurement '

Item Conditions
Load cell 49 kN (5 kgo)
Pulling speed 500 mm/min
Container 100x200x50 mm (WxLxH), 270 g
Tensioning weight 300 g
Sample weight 110 g
Added weight 2591 g
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Fig. 2 Apparatus for measurement of the bulk density.
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Fig. 3 Apparatus for measurement of the dynamic angle of repose.
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Fig. 5 Apparatus for the measurement of terminal velocity.
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Table 2 Kinetic friction coefficients of rice husk on various materials
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(%, w.b) 8.5 12.1 21.0 x : moisture content (decimal)
Plate material y : dynamic friction coefficient
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=1. +0.1392 (1*=0.
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Table 3 Bulk density of rice husk at various moisture contents

J. of Biosystems Eng. Vol. 30, No. 4.

Moisture Regression Equation
(%, w.b.) 74 12.1 17.4 22.6 X : moisture content (decimal)
y : bulk density (kg/m®)
. 3 91.7 95.6 97.2 98.3 2
Bulk density (kg/mr’) (14 (1.4) (15) (12) y:41,70x+$9.50 (r'=0.90)

* Numbers in the parentheses are standard deviations

(5 5, 1995; %, 1995)] ]3] &F 1/6~1/8F % Hlel < H
S AR g 7, o] U $AY olF, A%,
7] FollA B ojefFe] BT & 1o, 53] SHER
E] HEC] A3 FAE HetrA olFshe AT 22 AP
A3s] o o dddnt

F 47 gl UE A9 B ¥ oA e vt
A R, ggo] 2ETF 7o) T Sg&
of W& Byt zte] Wgke-2 Unk 322] -9 Mohsenin,
1986) HUth= #4 AAgkem, ol 9AE 7o JiA)
423 7 3 BAYRE YA HER g S
7t W& A 7 3] STk 2] & FEE 1A
Al 7] WEeE FAAT FHT 43°A FA Bk
2 71E AFAIR) 47~52°(Jeon, 1982) H & 10~
12%9 U&ul 5 4A ois] 23¥ 45.3°(Ezaki and
Satake, 1983)¢} fAsIl o™, T, Hal, $559 ol 73
T & FERohs AR @] eRdAlel 7R Beke
H] 3 th(Koh, 1991).

Table 4 Angle of repose of rice husk at various moisture contents

LAY BHMAZS AY Frg He oM 53~84°A 2
o, gpgo] FrIge wet & UM Rtk EE 10~
12%2] UZute) 5 94AY A9+ o|B ) o A2 45.3°
o] B ZES Zt= A0 E W IH T} (Ezaki and Satake,
1983). #E2ZE AFA), 87] el F2IAT FAAES]
Fol7h YT & 79, slET 915 4571 3/d=]] o
Z2] AP|EE dolk AlEEo] d¥s| wiEwA ggton,
N9 Hx ¥37 Fol7} oF 350 mm ©]57t Hojokgt A&
3k HlEo] olF A ¥ 40lM el 2 Fie] AdE U
& 2ASSIth webA, @ikl gisiae AEAAA
AE2 7], AR A= HEzol, ETY 7] Fol #
A 8110 Hi 2og AZEY, o|5L QIR Zke 7}
A7t Beskelet Aok

of. BEREE

3 50l FrEEE ST A FEEEE ERTE F
TE 7~22% HYolA FAL FHEEE 1.36~1.73 misE
A, FUEEE ego) ujel T4 WsA s g ZoR

ot SAY FEEE A2 FVNE o187 GA oA

f
32

Moisture
(%, w.b.) 74 12.0

Regression Equation
17.4 22.6 X : moisture content (decimal)
y : angle of repose (degree)

. 40.2 41.8 42.1 47.6 2
27%+36.35 (1=0.
Dynamic angle of repose (degree) 2.0) 0.9) 3.6) 2.6) y=44.27x+36.35 (r=0.82)
. 52.8 58.3 65.8 83.7 2
=197.37x+35.84 (1"=0.
Static angle of repose (degree) 2.8 4.9) @ 62) y=197.37x+35.84 (r'=0.93)
* Numbers in the parentheses are standard deviations
Table 5 Average terminal velocity of rice husk at various moisture contents
Moisture Regression Equation
(%, wb.) 7.1 12.7 173 222 x : moisture content (decimal)
y : terminal velocity (nmv/s)
. . 1.36 1.51 1.63 1.73 2
=2 A7x+. =0.
Terminal velocity (m/s) (0.01) (0.01) ©.01) 0.03) y=2.47x+1.19 (r’=0.99)

* Numbers in the parentheses are standard deviations
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