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ABSTRACT

Simarouba (Simarouba glauca) is a potential source of oilseeds from tree
origin containing about 60-65% edible oil. It largely remains underutilised in India
because of unavailability of suitable post-harvest equipment for decortication and oil
expression catering to the needs of rural areas. In the present investigation, design and
development of a decorticator and a manual oil press was carried out. In pursuance of
the major objectives, study of some engineering properties of Simarouba seeds and
kernels and investigations for studying behaviour of simarouba kernels under

compressive loading were also carried out in order to generate relevant design data.

The understanding of physical and mechanical properties of any oilseed is
essential for the rational design of its processing equipment. In the present study,
some physical and mechanical properties like dimensional (principal dimensions,
mean diameters, surface area and sphericity), frictional (coefficient of friction, angle
of repose), gravimetric (bulk density, true density, porosity and test weight),
aerodynamic (terminal velocity) and strength (rupture force and deformation at
rupture) properties were investigated at different moisture contents of Simarouba

seeds and kernels. The moisture dependence of these properties was established.

The present work deals in detail with the design considerations, calculations
and development of a decorticator for Simarouba seeds. The developed decorticator
used a two-stage decortication system based on the principles of low speed
compaction and impact. The developed decorticator consisted of cracking rolls, beater
blades, vibratory separator, hopper, power transmission and frame. The decorticator
was tested within a range of operating conditions to optimize performance. At
optimum conditions, decortication efficiency of 90.74 % with overall machine
efficiency of 76.1% could be achieved. The machine, however, gave high levels of

acceptable performance within a broad range of operating conditions.
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The uniaxial compression study of Simarouba kernels were carried out by
using a custom designed compression test cell and UTM. The effect of various
process conditions like moisture content of kernels, heating temperature, heating time
and compression ratio on oil point pressure, oil yield and maximum pressure were
investigated. Oil yield of 46.78 % could be obtained at the optimized process
conditions in the laboratory set-up. The results of the present study provided valuable
information for design and evaluation of the oil press for Simarouba developed later

in the present investigation.

The design considerations, calculations and development of a manual
hydraulic screw press are presented in detail in the present study. The developed oil
press incorporated both manual screw pressing and hydraulic pressing principles
together in order to maximize performance and keep the cost low. The oil press
consisted of a cylinder, piston, screw with handle, a hydraulic jack and frame. The
developed oil press was evaluated to optimize the applied maximum pressure and
pressing time for maximum oil recovery from Simarouba kernels. Oil recovery up to
84.59% could be achieved at a maximum pressure of 30 Mpa and pressing time of 20

minutes. However, pressing for 15 min also gave satisfactory oil recovery.

Economic analysis was conducted to assess the viability of establishing small
scale enterprise for processing of Simarouba in rural areas using the developed
equipment. Both the developed decorticator and oil press were found economically
viable with benefit to cost ratios more than one in both cases. Income generation and
employment creation for rural youth along with promoting processing and value
addition of Simarouba in rural areas were some other benefits envisioned in the

present work.
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{aRiaT (AAVIST 767l 98 $r 3cdicd & fdelgsl &1 e Ienfad Aid § oae
STITHIT 60-65% WIeT el BIdT g | ATHIOT FeTeh ShT STl o TedTd o TShIeraersT
AR def 3FfFT & AT 3T dAIee-HaT TR AT ITTASIAT & HRUT T§
HRA & 1T & Teh A 3UAET A AT | ITAT S A, Teh HeGHT &7
FaTferd fEehléihes ddT da 98 & f3aimseT 3R faera o Raf@rer # e fhar arar
gl ST YHW 3293 & IEROT A, YIS B3eee 3¢l 3cueed el & faT
AT et 3R Fefel & Fo goNfAgRar it &1 3regaeT 3R TS HR F dgcd
AT Fetol & STIER T 37eTTT T Frarg T

forelt o fororgeT & &iifcier 3R Fif3eh IqUit T THST 3HS JHERIOT IUHIUT &
dRTId 338 & fAIT 3TaeTS §1 TAAT eI H, AT diet 3R Folel &
Fo Hifae 3R FifE o1 S R (FET A, AT 914, Jdg & 3R
INEITehRAT), 0T (0T I[0Tieh, 378107 hIoT), ATIATEH (Ueh Teiead, FET Telea,
fogar 3R afietor aofer), argafada @ ffeter don) ik afFd (gea @1 a0 3R
gea R fapfa) & Sira Affie el R T 75 JUT 3 IO A 7 fFeiRar
U Hrag g

IIATT 1 FAATST & 1T &F [T Tk Bepléfaher & BasT [Aarl, aomErsit 3R
Forrg ol IAEar & e3arar g1 Aef@a RBaldieel & guasa 3R et 9T &
fAgidl & 3R W TH & TROT FSHICTALT YUl T STAATS fhdT AT
farfaa fBaiicher & i Ad, diex sols, TigaAcHAs [HTe®, gIIR, UTa’
grafAYe AR A ATfAe Al vede & Iefhidd & & fav Baiéieer
TR fEaT FEufrat r e ared & #feR alieTor faharm ra ar| Fefepse [Fufaat @,
76.1% T AT AL S&TAT & AT 90.74% T FSPIETART G&TAT UTeT ST T Hhell
g1 grefifen, HMA & TR [EATT 1 Ueh faecd H@er & el 39 T &
e g et fqul

Teh hEcH T3St TigeT TETor el iR JETH HMeT T 3TN iteh AT
hoiol oh HUSeT T fohT 91T F| el GTshdT galTd, el 3T AR e gara
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W Feiol T AT A, ST adaEe, ifdar gHT 3R dWSeT Jeure S
faffieer ufshar TEAfaal & gsira Sirer &Y a1g| JIIERITCT de-319 & 3fefhiad
ufshar REufaal 9 46.78% &1 AT 39T UTIed &I ST Fohell | TAHTT IETAT &
AROTAT 7 &1 H T AT & T dol 9 & 3318 3R FHedieh & fav

HegdTe ST JeTeT |

HI37eT BT T I & f3Siget fauR, a1urr 3R faehrg aciereT 3egae &
faEaR & 9&dd fohw a0 8| fashfld et 98 & Teeiel 1 3R d slel 3R efrerd
Y HH WA o ToIT HG3TT T, &olel HR §TS3TeIeh Galel dTel Alall Il Y Teh
AT ATTAC fohaT I1T g1 ot 9H # [HelsT, e, 8sof & 61U &5, gI55iTeleh Sih
3R S A &1 AT doT 9 T Hediche? 3RAFAH card 3R gad THY
Y 3feehield et 3R THHRST Fofel A T dol agel & foIw foham arar 7|
84.5 9% deh ool I THT 30 THNT & HfUHdA gard 3R 20 fAeC & gared W
gTfaer 1 ST Gord) §1 8T, 15 fAee & fov ea= & Y gaveiTs éﬁaﬂﬁg‘él

Rl 3TRIOT T 3TN Xk ATHIUT SelTehl H FHATET hl THERUT & ol BIC
AT IR 3CTH T It Sl STAGIRIT & 3Tehels] el o TolT 3T faeersor
feram arar | St AR @ Bhiféher AR do 98 U & 318 oeTe 39T &
IS o 1Y 31T & § SyT@R uTaT I1AT| ATAIOT 8137 H FHATST & THERIOT R
Hegatiel T Fordl ¢el o AT ALY ITHIOT JaT3iT & foIv 31T Scurest 3R AR
fAAToT $0 JrTaYT F & $© 37 [AET AT &

Vil



CONTENTS

SI. No.
Chapter |
1.1
1.2
1.3
1.4
1.5
1.6
Chapter Il
2.1
2.1.1
2.1.2
2.2
2.2.1
2.2.2
2.2.3
2.3
2.3.1

Title

Certificate
Acknowledgments
Abstract

Contents

List of Figures
List of Tables

Symbols and Abbreviations

Introduction

Background

Edible Oil Scenario in India

Tree Born Oilseeds: Status and Potential

Rationale of the Problem

Scope of the Study
Objectives

Literature Survey

Simarouba glauca: A Potential Tree Borne Oil Seed

General features of Simarouba glauca
Uses of Simarouba

Physical and Mechanical Properties Simarouba Seed and
Kernel
Physical properties

Mechanical properties

Moisture dependence of physical and mechanical properties
Decortication of Simarouba Seeds

Decorticators for Simarouba seeds

Page No.

i
v
viii
X1V
XViil

XX

1-1:1-11

2-7
2-8
2-9

viii



SI. No. Title Page No.

232 Principle of decortication 2-16
24 Oil Expression/Extraction from Oilseeds 2-22
2.5 Evolution of Oil Expression Techniques 2-24
2.6 Oilseed Presses for Small Scale and Rural Application 2-26
2.7 Oil Expression from Simarouba 2-29
2.8 Factors Influencing Oil Extraction under Compression 2-31
Chapter IIl  Physical and Mechanical Properties of Simarouba Seeds 3-1:3-35
and Kernels
3.1 Procurement of Simarouba Seeds and Sample Preparation 3-2
3.2 Moisture Content 3-2
33 Determination of Oil Content 3-2
34 Physical Properties of Simarouba Seeds and Kernels 3-3
34.1 Moisture conditioning of Simarouba seeds and kernels 3-3
34.2 Size and sphericity 3-4
343 One thousand unit mass 3-5
344 Surface area 3-5
345 Bulk density 3-6
3.4.6 True density 3-6
3.4.7 Porosity 3-6
3.5 Mechanical Properties 3-7
3.5.1 Angle of repose 3-7
3.5.2 Coefficient of static friction 3-8
3.53 Terminal velocity 3-9
3.54 Compression test of Simarouba seed 3-10
3.6 Data Analysis 3-11
3.7 Results of Moisture and Oil Content determination of 3-11
Simarouba Seeds and Kernels
3.8 Results of Physical Properties of Simarouba Seeds 3-12
3.8.1 Size 3-12
3.8.2 Sphericity 3-16
3.8.3 Surface area 3-16

X



SI. No.

3.9

3.10

Chapter IV

4.1
4.2
4.3

4.4

3.8.4
3.8.5

3.9.1
39.2
393
394
3.9.5

3.10.1
3.10.2
3.10.3
3.104
3.10.5

43.1
432
433
434
435
4.3.6

4.4.1
4.4.2

Title

One thousand unit mass
Bulk density, true density and porosity

Results of Physical Properties of Simarouba Kernels

Kernel size

Kernel sphericity

Kernel surface area

One thousand unit mass of Simarouba kernel
Kernel bulk density, true density and porosity

Mechanical Properties of Simarouba Seed and Kernel

Angle of repose of seed and kernel
Coefficient of static friction of seed and kernel
Terminal velocity of seed and kernel

Rupture force of Simarouba seed

Deformation

Page No.

3-17
3-18
3-21

3-21
3-21
3-22
3-24
3-25
3-27

3-27
3-28
3-33
3-35
3-36

Design, Development and Evaluation of A Simarouba 4-1:4-42

Seed Decorticator

Pre-design Experiments
Design Considerations

Description of the Machine Components

Feeding hopper

Seed cracking rolls

Seed beaters

Vibratory separator

Power transmission system
Frame

Design of Machine Components

Cracking rollers

Seed beater

4-1
4-1
4-2

4-2
4-4
4-5
4-6
4-7
4-7
4-8

4-8
4-10



SI. No.

443
4.4.4
445
4.4.6

4.5

4.6

4.7

4.8

4.9
49.1
49.2
49.3
49.4
49.5

4.10

4.11

Chapter V

5.1

5.2

5.3

5.4

5.5

5.6
5.6.1
5.6.2
5.6.3

Title

Feed hopper

Power requirement of the decorticator

Power transmission system

Design of shafts

Developed Simarouba Seed Decorticator

Working Principle of the Developed Decorticator
Performance Testing of the Developed Decorticator

Experimental Design and Optimization

Results of Performance Evaluation of the Developed

Decorticator

Effect of moisture content on output fractions

Effect of roller gap on output fractions

Effect of beater speed on output fractions

Effect of process parameters on decortication efficiency
Effect of process parameters on machine efficiency

Optimization of Process Parameters
Conclusions

Study of Mechanical Behaviour and Oil Expression
Characteristics of Simarouba Kernel Under
Compressive Loading

Material

Development of Experimental Set-up
Experimental Parameters
Compression Tests Procedure
Statistical Design and Optimization

Simarouba Oil Characteristics

Density
Acid value

Iodine value

Page No.
4-12
4-14
4-17
4-19
4-21
4-23
4-24
4-26
4-26

4-30
4-31
4-33
4-34
4-38
4-41
4-43

5-1:5-31

5-1
5-2
5-5
5-6
5-8
5-9

5-9
5-9

xi



SI. No. Title Page No.

5.6.4 Saponication value 5-9
5.7 Results of Compression Tests 5-10
5.7.1 Effect of process parameters on oil point pressure 5-11
5.7.2 Effect of process parameters on oil yield 5-16
5.7.3 Effect of process parameters on maximum pressure 5-21
5.8 Optimization of Process Variables 5-25
5.9 Physico-chemical Properties of crude Simarouba Oil 5-29
5.10 Conclusions 5-30

Chapter VI Design, Development and Evaluation of A Manual 6-1:6-25
Hydraulic Screw Press for Simarouba Oil Expression

6.1 Pre-design Experiments 6-1
6.2 Design Considerations 6-1
6.3 Description of the Machine Components 6-3
6.4 Design of Machine Components 6-4
6.4.1 Cylinder 6-4
6.4.2 Screw design 6-6
6.4.3 Design of nut 6-8
6.4.4 Design of piston and collar 6-10
6.4.5 Design of frame 6-10
6.5 Developed Simarouba Oil Press 6-11
6.6 Operating Principle 6-14
6.7 Performance Testing of the Developed Oil Press 6-14
6.7.1 Sample preparation 6-14
6.7.2 Oil expression 6-15
6.8 Experimental Design and Optimization 6-16

6.9 Analysis of Crude Simarouba Oil 6-16

Xii



SI. No. Title

6.10 Results of Performance Evaluation of the Developed Oil Press
6.10.1 Effect of pressure and pressing time on oil recovery
6.11 Optimization of Pressing Conditions for the Developed Oil

6.12 Some Physico-Chemical Properties and Fatty Acid
Composition of Simarouba Oil

6.13 Conclusions

Chapter VII Economic Analysis

7.1 Economics of Simarouba Seed Decorticator

7.2 Economics of Simarouba Oil Press

Chapter VIII Conclusions and Future Scope

8.1 Conclusions

8.2 Future Scope of Work
Bibliography
Appendices

Biodata

Page No.
6-17
6-19
6-21
6-22

8-1
8-5

B-1:B-13
Al-1:A2-5

xiil



LIST OF FIGURES

Sl. No. Title Page No.

Fig. 2.1 Simarouba tree and a fruit bearing branch 2-3

Fig. 2.2 Simarouba drupelets (greenish-yellow and blackish-purple 2-3
genotypes)s

Fig. 2.3 Different parts of the Simarouba seed 2-3

Fig. 2.4 Traditional method of collection, drying and decortication of 2-15
Simarouba seeds

Fig. 2.5 Front view of hand operated Jatropha fruit decorticator 2-19

Fig. 2.6 Roasted groundnut seeds peeling machine 2-20

Fig. 2.7 Prototype of shelling machine constructed at the University of 2-21
Hohenheim

Fig. 2.8 Schematic diagram of a pistachio hulling machine 2-21

Fig. 2.9 Cell microstructure of a soybean cotyledon parenchyma cell 2-22
(meats fraction); cell wall (CW), protein storage vacuoles
(PSV), oil bodies (OB), nucleus (N), nucleolus (Nu), and
intercellular spaces (*)

Fig. 2.10 Hydraulic press by French Oil Mill Machinery Company 2-25

Fig. 2.11 A typical small capacity modern screw press 2-26

Fig. 2.12 Wedge press 2-27

Fig. 2.13 Traditional plank press used in India and Nepal 2-27

Fig. 2.14 Traditional presses used for Simarouba oil extraction in rural 2-30
areas

Fig. 2.15 Stages in hydraulic pressing 2-32

Fig. 3.1 Activity flow chart for study of physical and mechanical 3-1
properties of Simarouba seeds and kernels

Fig. 3.2 Measurement of principal dimensions of Simarouba seeds 3-5

Fig. 3.3 Apparatus for measurement of coefficient of static friction 3-8

Fig. 3.4 Apparatus for measurement of terminal velocity 3-9

Fig. 3.5 Compression test using texture analyzer 3-10

Fig. 3.6 Representation of the three loading axes of Simarouba seed 3-11

X1V



SI. No. Title Page No.

Fig. 3.7 Variation of principal dimensions and mean diameters of 3-16
Simaroubaseed with moisture content

Fig. 3.8 Variation of surface area of Simarouba seed with moisture 3-18
content
Fig. 3.9 Effect of moisture content on one thousand unit mass of 3-18

Simarouba seed

Fig. 3.10 Variation of bulk density, and true density of Simaroubaseed 3-20
with moisture content

Fig. 3.11 Variation of porosity of Simarouba seed with moisture content 3-20

Fig. 3.12 Variation of principal dimensions and mean diameter of 3-22
Simaroubakernel with moisture content

Fig. 3.13 Variation of surface area of Simarouba kernel with moisture 3-24
content

Fig. 3.14 Variation of one thousand unit mass of Simarouba kernel with 3-24

moisture content

Fig. 3.15 Variation of bulk density, and true density of Simarouba kernel 3-26
with moisture content

Fig. 3.16 Variation of porosity of Simarouba kernel with moisture content 3-26

Fig. 3.17 Variation of angle of repose of Simarouba seed and kernel with 3-28
moisture content

Fig. 3.18 Variation of Coefficient of static friction of Simarouba seed 3-32
with moisture content

Fig. 3.19 Variation of Coefficient of static friction of Simarouba kernel 3-32
with moisture content

Fig. 3.20 Variation of terminal velocity of Simarouba seed with moisture 3-34
content
Fig. 3.21 Variation of terminal velocity of Simarouba kernel with 3-35

moisture content

Fig. 3.22 Variation of rupture force of Simarouba seeds with moisture 3-37
content and loading axes

Fig. 3.23 Variation of deformation of Simarouba seeds with moisture 3-37
content and loading axes

Fig. 4.1 CAD 3-D model of the developed Simarouba seed decorticator 4-3
Fig. 4.2 Schematic diagram of the feeding hopper 4-3
Fig. 4.3 Schematic diagram of seed cracking roller assembly 4-4

XV



SI. No. Title Page No.

Fig. 4.4 Schematic diagram of the seed beater assembly 4-5

Fig. 4.5 Schematic diagram of the vibratory separator 4-6

Fig. 4.6 CAD model of power transmission system of the decorticator 4-7

Fig. 4.7 Forces acting on the seed entering in between the two cracking 4-9
rollers

Fig. 4.8 Schematic diagram of the feed hopper showing different 4-13
dimensions

Fig. 4.9 Front and top views of the developed Simarouba decorticator 4-22

Fig. 4.10 Pictorial view of the developed Simarouba decorticator 4-23

Fig. 4.11 Output fractions of Simarouba seed from the decorticator 4-27

Fig. 4.12 Variation of decortication efficiency with moisture content and 4-35

beater speed at different roller gaps

Fig. 4.13 Variation of decortication efficiency with roller gap and beater 4-36
speed (a) Moisture Content: 9.24% d. b. and (b) Moisture
Content: 11.36% d. b.

Fig. 4.14 Variation of decortication efficiency with roller gap and beater 4-37
speed (a) Moisture Content: 13.12% d. b. and (b) Moisture
Content: 16.53% d. b.

Fig. 4.15 Variation of machine efficiency with roller gap and beater speed 4-39
(a)Moisture Content: 9.24% d. b. and (b) Moisture Content:
11.36% d. b.

Fig. 4.16 Variation of machine efficiency with roller gap and beater speed 4-40
Moisture Content: 13.12% d. b. and (b) Moisture Content:
16.53% d. b.

Fig. 4.17 Comparision of actual and predicted values of percntage 4-42
recoverable kernel

Fig. 4.18 Comparision of actual and predicted values of machine 4-43
efficiency
Fig. 5.1 Experimental set-up for compression loading studies of 5-2

Simarouba kernels

Fig. 5.2 Schematic diagram of the developed compression test cell 5-3
Fig. 5.3 Components of the developed compression test cell 5-4
Fig. 5.4 Characteristic force deformation curve of Simarouba kernels 5-11

XVvi



SI. No. Title Page No.

Fig. 5.5 Variation of oil point pressure with kernel moisture content and 5-14
heating temperature

Fig. 5.6 Variation of oil point pressure with heating treatments 5-14

Fig. 5.7 Comparison of oil point pressure between heated and unheated 5-15
Simarouba kernels

Fig. 5.8 Comparison of oil yield between heated and unheated 5-18
Simarouba kernels

Fig. 5.9 Variation of oil yield for different heating treatments 5-20

Fig. 5.10 Effect of kernel moisture content and heating temperature on oil 5-20
yield

Fig. 5.11 Variation of oil yield with compression ratio and kernel 5-21
moisture content

Fig. 5.12 Variation of maximum pressure with compression ratio and 5-23
kernel moisture content

Fig. 5.13 Variation of maximum pressure with heating temperature and 5-23
heating time

Fig. 5.14 Comparison of maximum pressure between heated and unheated 5-25
Simarouba kernels

Fig. 5.15 Comparison of predicted and experimental values of oil point 5-26
pressure

Fig. 5.16 Comparison of predicted and experimental values of oil yield 5-27

Fig. 5.17 Comparison of predicted and experimental values of maximum 5-27
pressure

Fig. 5.18 Desirability bar graph for various responses after optimization 5-29

Fig. 6.1 3-D CAD model of the developed manual hydraulic screw press 6-4

Fig. 6.2 Front and top view drawing of the developed oil press 6-12

Fig. 6.3 Pictorial view of the developed manual hydraulic screw press 6-13

Fig. 6.4 Effect of pressure and pressing time on mean oil recovery 6-20

xvil



LIST OF TABLES

SI. No. Title Page No.

Table 1.1 Area, production and yield of primary oilseed crops during last 1-2
five years

Table 1.2 Availability of edible oil during 2007-17 in India 1-3

Table 1.3  Commodity wise share in edible oils during 2015-16 1-4

Table 1.4  Oil content and yield of some TBOs 1-6

Table 2.1 Physico-chemical properties and fatty acid composition of 2-5
Simarouba oil

Table 2.2  Physical properties of some oilseeds and nuts 2-11

Table 2.3 Some mechanical properties of few oilseeds and nuts 2-12

Table 3.1  Moisture and oil content of Simarouba seed and kernel 3-12

Table 3.2  Physical properties of Simarouba seeds at different moisture 3-15
contents

Table 3.3  Physical properties of Simarouba kernels at different moisture 3-23
contents

Table 3.4  Mechanical properties of Simarouba seeds at different moisture 3-30
contents

Table 3.5  Mechanical properties of Simarouba kernels at different 3-31
moisture contents

Table 4.1  Major specifications of the developed Simarouba seed 4-21
decorticator

Table 4.2  Experimental variables for performance testing of decorticator 4-25

Table 4.3  Percentage output fractions of Simarouba seed after 4-28
decortication

Table 4.4  Effect of moisture content on output fractions of decorticator 4-31

Table 4.5  Effect of roller gap on output fractions of decorticator 4-32

Table 4.6  Effect of beater speed on output fractions of decorticator 4-33

Table 4.7  Effect of moisture content on machine efficiency of decorticator 4-38

xviii



SI. No. Title Page No.

Table 4.8  Actual and predicted values of performance indicators at 4-42
optimized operating conditions

Table 5.1 Experimental parameters for the compression test 5-7

Table 5.2 Effect of process variables on oil point pressure 5-12

Table 5.3 Comparison of oil point pressure between heated and unheated 5-15
Simarouba kernels

Table 5.4 Effect of process variables on oil yield 5-17

Table 5.5 Comparison of oil yield between heated and unheated 5-18
Simarouba kernels

Table 5.6 Effect of process variables on maximum pressure 5-24

Table 5.7 Comparison of maximum pressure between heated and unheated 5-24
Simarouba kernels

Table 5.8 Fit statistics of developed models for responses 5-26

Table 5.9 Some physico-chemical properties of Simarouba oil 5-30

Table 6.1 Major specifications of the developed manual hydraulic screw 6-13
press

Table 6.2 Process variables for performance evaluation of Simarouba oil 6-16
press

Table 6.3 Oil recovery percent and residual oil in cake during oil 6-18
expression of Simarouba kernels

Table 6.4 Analysis of variance of oil recovery percent showing effect of 6-20
pressure and pressing time

Table 6.5 Effect of pressure and pressing time on mean oil recovery (Post- 6-21
Hoc analysis)

Table 6.6 Physico-chemical properties and fatty acid composition of 6-23
Simarouba oil

Table 7.1 Economic analysis of the developed Simarouba seed 7-3
decorticator

Table 7.2 Economic analysis of the developed Simarouba oil press 7-5

XiX



%

/

Qty

qtls
TBO

ha
TRIFED
NMOOP
ICAR
SAU
R&D

SYMBOLS AND ABBREVIATIONS

Percent

Per

Quantity
Quintals

Tree born oilseed

Hectare

The Tribal Cooperative Marketing Development Federation of India

National Mission on Oilseeds and Oil Palm

Indian Council of Agricultural Research

State Agricultural University
Research and development
Length of sample

Width of sample

Thickness of sample

Surface area

Sphericity

Bulk density

True density

Coefficient of static friction

Mega Pascal

Moisture content of sample

dry basis

One thousand unit mass

Initial moisture content of sample
Final moisture content of sample
Geometric mean diameter
Arithmetic mean diameter
Porosity

Angle of repose

Diameter

XX



Angle of tilt

Coefficient of determination
Rupture force

Deformation

Terminal velocity

Kilowatt

Radius

Size of seed

Speed of rolls

Feed rate

Efficiency factor

Radius of beater

Mass of seed

Seed hardness

Angular velocity

Width of the beater blade
Speed of beater blades
Acceleration due to gravity
Volume of hopper

Power required for rolls
Torque on the roll shaft
Power required for beater
Diameter of beater

Power required for vibratory separator
Factor of safety

Bending moment on the shaft
Decortication efficiency
Machine efficiency

Weight of seeds fed into the hopper
Weight of recoverable kernels
Weight of dust

Weight of partially shelled seeds
Weight of unshelled seeds

XXi



kWh

Hoop stress

is the oil point pressure

is the oil yield

Coefficient of variation
Compressive stress

Yield strength of screw material
Root diameter of the screw
Lead of screw

Pitch of screw

Torsional shear stress
Number of threads in screw
Diameter of the piston
Crippling load

Percentage of oil recovery

Kilowatt-hour

xxil



	Sangram Kishor Satpathy.pdf
	1
	2
	Chapter 1 INTRODUCTION FINAL
	Chapter 2 LITERATURE SURVEY FINAL
	Chapter 3 Properties Final
	Chapter 4 DECORTICATOR DESIGN FINAL
	Chapter 5 COMPRESSIVE LOADING STUDIES FINAL1
	Chapter 6 OIL PRESS DESIGN FINAL
	Chapter 7 economic analysis FINAL
	Chapter 8 conslusions and future scope of work
	Bibiliography final
	Appendix A1 final
	Appendix A2 final
	Biodata 1




