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Abstract— Lots of work has been done on the design, 

maintenance and other problems encountered during the 

operation of the Decanter Centrifuge. It is a Mechanical 

rotating equipment used for separating dispersed solids from 

the dispersed solutions. The machine is generally used in 

Cement Company, sugar mills, distilleries, coal mines, wine 

manufacturing, breweries etc. The study is based on three 

Humboltz, Germany made decanters used in a 120 KL grain 

based distillery plant located near Ambala district (Oasis 

Commercials Pvt. Ltd.). There were numbers of efforts made 

to increase the life of the scroll and the other operating parts 

starting from the main line feed pipe. Then there was some 

modification made in the design of the scroll and the data was 

observed to before and after to notice the changes (if any). 

Then there was a the decision making for the usage of the type 

of the hard facing material applied on the screw conveyor 

(scroll) and it was done by comparing the different jobs with 

the different hard facing materials both in lab and in the actual 

working condition. The decision was then took by comparing 

the performance of each job and keeping economical aspect 

into consideration. The study and observation helped a lot to 

improve the working condition and the life of the scroll to a 

considerable range. 
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I. INTRODUCTION 

It is a very popular machine used to separate solid from any 

kind of slurry and is very commonly used in various 

chemical, food processing, oil, paper and similar types of 

industries. The residual discharge from the analyser section 

after the distillation process is called as spent wash. This 

solution contained the dissolved solids and other proteins in 

the form of dispersed solution. These machines works on the 

principle of centrifugal force and separates the dissolved 

solids from the solution. 

II. LITERATURE REVIEW 

1) Liu Zhong Ming 

In his article the study was divided in two parts. In the first 

part the finite element analysis was done by using Pro-E solid 

modeling to identify the stress distribution in the meshing of 

the planetary gear box while the decanter is in normal 

working condition. In the second part Pro-E, ANSYS and 

MATLAB were used to identify various parameters like- 

response time, critical speed and position of imbalance. 

Further the study was stretched to find the critical areas of 

vibrations under the dewatering zone in order to find the 

solutions of the same. 

2) Gul Bahar Basim 

This article was based on the study of various novel reagents 

that could use to reduce the moisture content of the wet cake, 

especially in the coal plants, that is the output of the decanter 

centrifuge. The study was totally focused on the problem that 

was faced in the coal plants where discard fine coal particles 

were used to get waste in the dewatering process. With the 

help of various reagents the moisture contents was mitigate 

and the concentration of the solids was improved with the 

least effort. In order to perform the process vacuum filtration 

tests were extensively used to compare the efficiency of each 

novel reagent in dewatering. A statistical analysis was also 

performed to analyse observe the effects of drying cycle time, 

cake thickness, vacuum pressure level and slurry temperature. 

Also the surface chemistry was also analysed to check the 

change in topology in presence of the dewatering reagents 

which in fact appears to be favorable. The combined effect of 

the novel additives in decreasing the surface tension of the 

slurry and increasing the contact angle of the coal surface at 

the same time was concluded to be the reason for their 

significant performance as dewatering aids. 

3) George Ross Arana bell 

The study was based on a Gtech Bellmore 1946 model of 

Decanter centrifuge and the focus is mainly for improving the 

power consumption and performance. The power 

consumption can be mitigated by controlling various 

components that were kinetic losses, transmission losses and 

friction losses. In order to achieve the effective results these 

components must be kept within the most ideal limits and the 

range of all these components were derived from the 

mathematical model. Apart from controlling the above 

factors other renovation were done in the design to improve 

the results and wear pattern was identified in the centrifuge 

by performing an experiment. The data collected by the 

experiment using different materials a new conceptual design 

of the bowl was made. In order to improve the performance 

of the machine some changes were made in the feed 

accelerator like increase in the discharge angle and the 

discharge radius that were proved to be the a workable 

solution. 

4) H H Shang: 

The article highlights the improved transmission and control 

system of the centrifuge. The study was split in three phases 

as: firstly the changes in the transmission frame to equip with 

overrunning clutch to avoid the differential speed. Then a 

slight modification in the control mechanism by introducing 

some control devices that were PLC actuated and 

programmed by software. 

5) H S Chen 

The article based on the centrifuge application in the drilling 

jobs. On the basis of flow theories formula based on residue 

is analyzed and understood, and making unchanged disposal 

as object function, an optimum design is made between the 

drilling fluid density and the rotational speed of the drum, 

which is useful for centrifuge design, further stress analysis 

is done on the drum of the machine and suitable changes are 

made in order to satisfy intention demands. 

http://www.dissertationtopic.net/author/LiuZhongMing
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6) Y Meng 

Article focused on the characteristics of visual design and the 

vibration analysis of drum of the decanter centrifuge. Visual 

design was first ensured by structure static analysis and mode 

analysis of the drum by applying Pro-E and ANSYS 

softwares. Results obtained shows drum was always in 

compression by its own centrifugal force and hydraulic 

pressure of the inside fluid which can be predicted by the 

observing the displacement in the stress curve. Further for 

vibration analysis LANCZOS method was used and also 

other factors like taper angle, fluid radii etc were studied for 

forecasting of deformation. 

7) L Z Wang 

In this paper researches has been made for the vibration 

control system of the centrifuge using dynamic balancing 

with load shedding by water. The basic idea was to counter 

the imbalance centrifugal force with water. 

8) Z X Huang 

In this article all the parameters of the screw conveyor which 

effects the normal pressure and frictional force comes under 

the investigation like slope angle of blade, screw blade height 

and thickness, cylinder outer radius, cylinder thickness, pitch 

angle etc. 

 Based on these parametric observation under 

different operating condition strength formulas were then 

deduced for the conveyor based on the numerical 

calculations. 

9) Y Yu 

This article is specified for the three phase flow movement 

i.e. solid-liquid-gas. The major leap in the study was the 

research was totally theoretical and based on Euler’s & 

Euler’s model, no practical observations were made during 

the research. The Euler’s manuscript was used to introduce 

the appropriate numerical simulation about the decanter 

centrifuge, which was established in the helical coordinate 

system, to simulate the movement behaviour of three phase 

system. 

10) K.F Sherwood, B.G Dale 

The main findings of the reports were to establish relation 

between quality circle and quality improvement. The circle 

programme was the early initiative of the company to embed 

the quality improvement culture and was introduced by 

personnel department. The finding curtails the lack of 

understanding of the information required to sustain the 

process of quality improvement 

11) Everette E. Adam.Jr. 

The study involves a role of company, employee group etc, 

in circle or non-circle and their time and inputs they give for 

the process. 

 The performance indicator is totally on the verge of 

behavior of the group. The better the participation more 

successful will be the quality circle. The actual performance 

indicates the post selling and steady success of circle 

12) E. Barlow 

The study reveals that quality circle will be successfully 

implemented by persuading or motivating the work force 

(White or blue collar) to achieve greater job satisfaction not 

by achieving by productivity but quality. However, whatever 

or wherever may be the kind of organization or type of 

planning that is short term or long term the philophy shall 

always be remain the same i.e, to improve the quality at every 

point of time. 

13) Narender Kumar, Vijay Mittal 

The paper gives emphasis on the objective and structure of 

QC. Quality Circle is an effective term of in house employees 

whose objective is to achieve zero defects in the organization. 

The methodology involves various practice and these 

exercises referred as tools like PARETO chart, ARROW 

diagram etc. These practices can be applied to any 

organization to super-flow the quality. The methodology is 

based on data analysis of product and processes to improvise 

by RCA and then taking up the necessary actions. 

14) Rao Tumkur Raghavendra, Rao Gururaja: 

This paper is a deep QC case study of telephone ringer and 

the receiver. In order to achieve the zero defect state various 

quality circle tools were implemented like: PARETO 

analysis, cause and effect diagram, session of brain storming 

were conducted to find the alternatives. Problem found and 

then categorized as functional defect and physical defects. 

Quality circle members of the respective areas came out with 

different solutions keeping in view the practicality of ideas, 

ease of implementation etc. 

III. PROBLEM IDENTIFICATION 

 Problem 1: The wear pattern of the scroll in all the three 

machines in the plant was not the same despite the three 

were fed from same source. 

 Problem2: The wear rate was too frequent that affects the 

maintenance cost too much and hence the profit percent 

of the company. 

 Problem 3: One time maintenance cost of the scroll was 

too high. 

A. Solution by Quality Circle 

1) Solution 1 

a) Before Change 

The feed line to the machines was a common rail type that 

used to feed the waste slurry of higher concentration in 

regressive pattern in the order of machine 1, 2 and then 3. The 

average life of the scroll was as M1-7 days; M2-12 days; M3-

14 days. 

 
Fig. 1: 

b) After Change 

A common header was fabricated and installed above the 

machine floor that settle the heavy impurities and the 

machines were supplied with equal concentration of feed 

material with equal amount of impurities that causes the wear. 

After the installation of the header there was a considerable 

change in the average life of the scrolls. M1-9 days; M2-10 

days; M3-9 days. 
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Fig. 2: 

2) Solution 2 

a) Before Change 

The core of the scroll was in step that is 2/3rd length of the 

scroll shaft was of the diameter 330mm and the other 1/3rd is 

of 150mm. That affect the flow of the slurry during the 

operation and causes the sudden enlargement loss in the flow 

and pressure brust. 

 
Fig. 3: 

 
Fig. 4: 

b) After Change 

The shaft diameter was blended smoothly along the length so 

that jerk in the flow could be eliminated and uniform wear 

can be maintained. This puts a strong positive effects on the 

life of the scrolls as the average life increase to 13 days per 

scroll. 

 
Fig. 5: 

 
Fig. 6: 

3) Solution 3 

a) Before Change 

When the scroll gets eroded it is taken out of the machine and 

then blades of SS-316 are fabricated on to the periphery of 

the shaft as per the original dimension. But the improved life 

of the scroll was still too low. 

b) After Change 

In order to increase the average life of the scroll team 

compared some of the hardness material that could be applied 

near the leading edge of the scroll blade that prevents the 

early wear of the scroll blades. The material ware tested as 

the availability in the market and the best one chosen as per 

their result in the Vicker hardness test and the performance in 

the actual cycle when applied on to the scroll. 

 Three test samples were applied on to the test piece 

of SS-316. The materials were UTP-7550, Terecote-7888, 

Modi Alloy-400. 

 After the VHT conducted and the full sample test 

UTP-7550 was came up the best and the most economical 

among all the test samples. 

Mechanical Analysis 

Test 

metho

d 

IS 1501-

2002 

Instrumen

t Used 

Vicker Hardness Test 

, Make: FIE 

Tempr

ature 
25±3⁰ C 

Rel. 

Humidity 
40-60% 

Job 

No. 
Nomenclature HV-1 

HV

-2 

HV

-3 

HV 

Average 

4822 UTP-7550 436 434 438 436 

4823 Terecote-7888 401 402 300 401 

4824 
Modi Hard 

Alloy-400 
504 508 504 505 

Table 1: 

 
Fig. 7: 
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IV. RESULTS 

1) Stabilizes the wear pattern in the three consecutive 

machines by the installation of a common feed header 

2) Increases the maintenance cycle/life cycle of the scroll 

by modifying the design of the scroll. 

3) Increases the maintenance cycle of the scroll by treating 

the edge surface of the blades with a hard material (UTP-

7550) at a temperature about 300oc. 

4) Reduces the cost of maintenance cycle. 

V. CONCLUSION 

In this modern Competitve world one can get a lead of his 

competitor by maximizing the profit percent either by 

increasing the production volume or by reducing the cost of 

production. In the FMCG industry the one who has the ability 

to minimize the variable cost is always on the leading edge in 

the competition. Quality circle is not the only best method to 

improve the maintenance cost but can be an effective one if 

applied in the correct manner by focusing on the problem 

identification and solution part.  


