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Abstract — The aim of this study is to develop an understanding of the analysis of rice polisher feed
fill percentage to be controlled and to reduce the wear of rice polisher machine wear parts. By this wear
causes the rice quality and quantity was get more damaged. There is high production loss this process we
reported the result in detailed wear and feed fill analysis to be controlled. The processes determine that
what improvement can be done in design part to control the feed fill percentage and to reduce the wear.
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I. INTRODUCTION

The rice is a seed which form as grass species. The most consumed staple food for the very large part of
human population is Asia [1-3]. Rice is the agricultural commodity in worldwide highest production [5]. In this
modern world there are various production methods has been adopted to cultivate and process the grain. Rice
milling technologies process is one of most advanced process. This involved in to milling the rice process. In
this paper we present about the finding and what we observed in rice polisher machine of different makes. The
finding which helps design modification of feed screw and control of feed fill.
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Figure 1: Rice Milling Process

II. RICE POLISHER MACHINE

The rice polishing is a major process in modern rice milling to remove the bran dust from the rice grain. In
this process polishing machine parts gets worn out by more feed fill to be controlled. The feed fill should be
modified based on change in input rice level and output rice level. Design modification also carried out to
control the levels.

III. FLOW ANALYSIS OF RICE POLISHER

The flow of moisturized rice in the polishing chamber of rice polisher’s had been carried out. The polishing
chamber is fed with wet rice by the feed screw running at a rated rpm, and usually two start feed screw, lead of
120mm is used, thread form of trapezoid or rectangle [2]. Two cams roughing and finishing cams in the sieve
polishing chamber rotate at the same speed of the feed screw. The roughing cam mounted, immediately after the
feed screw has either triple taper or single taper to receive the wet rice fed by the screw and push radically
outward over the inner surface of sieve chamber for rough polishing [3]. The rice gets rough polishing and flows
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over the second stage straight finishing cam at a rate of flow depending on the flow restrictions inside the
polishing chamber that is the minimum gap between diameter maximum of the roughing cam and the inner
diameter of sieve chamber [8]. This cam design results in varying feed fill rate, X, of the rice polisher.

The cams have to be designed depending on the polishing capacity of rice polisher for optimal performance
with desired polishing level and wear life of cam as per the fill rate graph.

A.FEED FILL PERCENTAGE PROCESS

The pressure acting on the polisher chamber wall is a function of several factors, including bulk density of
the rice grains and their velocity [9]. Bulk density determines the packing of the particles which, in turn allows
calculation of the degree of freedom of the rice grains to accelerate and impact on the Sieve. The flow rate of the
grains through the machine can be measured using flow velocity as shown in Figure 2.

Feed fill Input

Figure 2: Feed Fill

TABLE I. FROM VARIOUS MAKES FEED FILL PERCENTAGE WAS CALCULATED AND TABULATED BELOW

Feed Fill Percentage Data
SL MAKE 3TO 8 Input Filling Polishing timing | Polished rice FEED
NO TON /Hr) rate in kg/min in minutes outputinkg | FILL %
1 Machine Sample 1 | 39 kg 1 Minutes 35kg 19 %
2 Machine Sample 2 | 35 kg 1 Minutes 32 kg 18.5%
3 Machine Sample 3 | 33 kg 1 Minutes 30 kg 18 %
4 Machine Sample 4 | 62 kg 1 Minutes 60 kg 22 %
5 Machine Sample 5 | 63 kg 1 Minutes 61 kg 22%
6 Machine Sample 6 | 35 kg 1 Minutes 33 kg 20%
Note: FEED FILL PERCENTAGE DATA TAKE FROM RICE MILL SITE
Feed Fill Percentage Data

B MachineSample 1
B Machine Sample 2
B Machine Sample 3
B Machine Sample4
B MachineSample5
» Machine Sample &6

Figure 3: Feed fill percentage

B. Feed Screw Velocity
A bulk density of rice grains can be assumed in order to determine the degree of fill for different flow rates.
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v - Axial Velocity
vr - Radial Velocity
o - Lead angle of feed screw
L-Lead of feed screw thread
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Figure 4: Feed Screw Velocity diagram

The lead of feed screw thread is 180 mm and the axial flow velocity is known, which allows the calculation
of the radial velocity of the screw thread (VR). This allows the simple calculation of the number of thread
passes per hour. When considering processing rate in kg/hr of grains and bulk density, the feed fill can be
determined, Figure 4.
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Figure 5: Feed screw fills percentage Vs processing rate

The result is interesting, as it shows that the inlet is generally operating at around an 18% fill corresponding
machine. The operators believed that it has to be much higher (by intuition) since the flow appears to be
impeded when operating at high feed rates leading to the conclusion that this resistance is not due to the feed
chamber being full. It would also be useful to determine the percentage fill for the main chamber; however, the
calculation relies on knowing the axial velocity of the grains inside the polishing chamber.

The velocity of grains over the feed screw is only known. As the feed screw feeds the rice into the chamber,
the fill percentage can help to indicate conditions at the main chamber inlet, but doesn’t provide any means of
determining pressure in the polisher chamber.

Cams are designed to handle rice polishing at specified rate, 8 T/Hr
Hence, Maximum capacity = 8000 Kgf / hour.
Bulk density of grains = 757 kgf / m’

Hence, Output flow rate at full capacity = Maximum Capacity / Bulk density of grains
=8,000/757
=10.57 m*/ hr
Output flow rate of polished grains/min = Output flow rate at maximum capacity / 60, Figure 4.
=10.57/60

=0.176 m* / min
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Figure 6: Feed screw, Cams inside Polishing Chamber and flow gap

V¢ = Flow velocity in polishing

[IT (D,*-D,*) x V¢] /4 = Output flow rate of polished grains
V; = Output flow rate of polished grains x 4 / [IT ( D;* - D,%) ]
Vi =0.176 x 4/ [I1 (0.208)* - (0.167)*] = 14.97 m/min

Input flow =2 xhxb x L x N) / sina

Where,

h = height of the teeth, m

b = breath of the teeth, m

L = Length of the teeth, m

N =

Speed in, rpm

Input flow rate of polished grains = (2 x 0.025x 0.08 x 0.18 x 1 x 600) / sina
Input flow rate for feed screw (Two start, 180 mm lead, and pitch 90 mm), = 1.44 m’/ min.

% Feed fill = (Output flow rate of polished rice / Input flow rate of rice grains) x 100

=(0.176 / 1.44) x 100
=122 %

This is a low feed fill percentage which results in excessive pressure on polishing Cam. This condition leads to
excessive wear of the Cams, especially on the first stage Cam.

For feed screw with lead of 120 mm, Figure 6
Input flow rate of polished grains = (2 x 0.025 x 0.05 x 0.12 x 1 x 600) / sino. = 0.844 m® / min
% Feed fill = (Output flow rate of polished rice / Input flow rate of rice grains) x 100

=(0.176/0.844) x 100
=20.8 %
IV. CONCLUSION
If the feed fill rate is lower than the recommended value the wear rate of cam is higher. The feed fill rate for

the rated output is lower, when the restriction for the flow of rice is high in which is a function of the diametrical
gap at the section of maximum diameter of the cam with the sieve inner. This percentage of feed fill, 20.80% To
23% is closer to the feed fill percentage 18% as seen in the graph. Higher percentage of fill rate reduces Cam
wear rate but it also results in reducing pressure inside the polishing chamber. The rice polishing is smother in
this operation.
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