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A Measuring of a Mass Flow with Geometrically
Deformed Oirifice Plates

Kis R., Malcho® & M., Janovcova M. °

Abstract- This work aims to present an impact of an orifice
plate's deformation to an accuracy of measured mass flow of
an air. Measurements were analyzed at an experimental
device, which was a miniature of measuring track for
measuring mass flows of natural gas in high-pressure natural
gas pipelines. Measurements were repeated at various mass
flows and different values of deformations of orifice plates.
There was prediction, that changing orifice plate's geometry
could cause differences in measured pressure values, which
could affect required mass flow value. This paper tries to focus
on behavior of the air flowing through the pipeline's measuring
track with installed differently deformed orifice plates. It
compares values measured by undeformed orifice plate and
differently deformed orifice plates.

[. INTRODUCTION

orldwide raising requirements for the heat and
Wthe energy have huge influence on decreasing

amounts of the mineral resources and on
increasing tendency of their prices. It is necessary to
deal with them responsibly. One of these cases is using
natural gas as an energy and heat source. Nowadays
there are billions of normalized cubic meters of natural
gas transferred and used every day all around the world.
The most common flow measurement type, used in
high-pressure pipelines, is measuring by pressure
differential, which mainly uses orifice plates inserted in
the pipelines. This type of measuring is still most
common for the flow measurements in the transit gas
lines in Slovakia and the other European countries [1].

This paper tries to focus on behavior of the air
flowing through the pipeline's measuring track with
installed differently deformed orifice plates. It compares
values measured by undeformed orifice plate and
differently deformed orifice plates.

II.  EXPERIMENTAL DEVICE

The experimental device [2] used for measuring
pressure differentials is shown in Fig. 1.

Author o o. Zilinska Univerzita v Zifine (University of Zilina), Slovakia.
e-mall: kisr@fstroj.uniza.sk
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Fig. 7. The experimental device

The air is transported to the air receiver (1) by
the compressor. Then is the air distributed through the
distributor (2) into pipeline with the inner diameter 54.5
millimeters (3) by four regulating branches. Each branch
has its own throttle and regulating plate with specific
hole diameter, which causes different mass flow for
each branch. With the combination of opened and
closed throttles it is possible to change mass flow rates
from 10 to 100%. Number (4) and (5) are measuring
tracks, which include plate without any deformation (4)
and deformed orifice plate (5). The values of the
deformation of the orifice plates were 3; 0,5; 0,7; 1 and
1,3 mm. These deformations were reached in the area
around the diameter aperture [3]. Both plates are
inserted into the tapings during the measuring. In this
case was designed D and 0/2 taping (Fig. 2), where
pressures are measured in the distances Din the inflow
part before the orifice plate and /2 in the outflow part
behind the orifice plate [4].

Fig. 2 :Dand D/2 tapping with the orifice plate installed
in the middle
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After the air flew through the measuring tracks,
it reached point where it is measured by a rotary gas
meter (6) and then it comes to the outflow pipeline. All
measured data are sending into data logger (8) and
then to computer to analyzing.

A Flow straightener was used to reduce
upstream lengths. In the experimental device was used

19-tube bundle flow straightener. The 19-tube bundle
flow straightener consisted of 19 tubes arranged in a
cylindrical pattern as it is given in Figure 3. Individual
tubes were welded together at the points of contact at
both ends of the tube bundle. The straightener was
made from copper tubes with diameter 10x1 mm and
the bundle was 163.5 mm long.

Fig. 3 19-tube bundle flow straightener

An exact placing of flow straighteners was given
by the European standard ISO 5167. In the figure 4 there
is shown placing of two 19-tube bundle flow

straighteners in both measuring tracks (C1, C2) in the
distance of 12D from the D and D/2 tapping system,
where D is diameter of the pipe.

12D t

C2

Fig. 4 : Placing of 19-tube bundle flow straightener in the measuring tracks of the experimental device

I1I. DEFORMATION OF ORIFICE PLATES

In the high-pressure natural gas pipelines are
shape deformations caused by the action of huge
pressure differentials of the natural gas stream.
Permanent deformations of orifice plates in these
measurements were caused by a deformation press,
which was specially constructed for this occasion. The
orifice plate is fixed by welded screws in the correct
position to reach symmetric deformation. Then is plate
fixed by matrix. By rotating of trapezoidal screw thread is
steel extension moving upright to a surface of the orifice
plate and the deformation on the orifice plate appeared.

© 2014 Global Journals Inc. (US)

1- screw thread
2- frame

3- steel extension
4- welded screws
5-orifice plate

Fig. 5 Deformation press

For measurement were prepared seven orifice
plates with different shape deformations [3]. One of
them was undeformed and six others were deformed
from 0.2 mm to 1.2 mm [4]. The height of each orifice
plate was measured by micrometer in four places



situated in the aperture of the plate, where the
deformation reached its maximum value. Then were
values summed up and averaged. This measurement

was repeating for each orifice plate in undeformed and
then in deformed state. All necessary values of orifice
plates before and after deformation are given in table 1.

Table 1 . Values of undeformed and deformed orifice plates

Undeformed orifice plate Deformed orifice plate

n.| d, d, d, d, | diameter | d, d, d, |diameter | difference | deformation

[mm] | [mm] | [mm] | [mm]| [mm] |[mm]| [mm]|[mm]|[mm]| [mm] [mm] [mm]
1.1 205 | 205 | 205 | 2.00 2.04 325 | 325 | 330 | 3.25 3.26 1.23 1.20
2.1 207 | 208 | 207 | 2.09 2.08 3.08 | 3.05 | 3.03 | 3.05 3.05 0.98 1.00
3.1 207 | 206 | 205 | 2.07 2.06 274 | 288 | 3.00 | 2.83 2.86 0.80 0.80
4.1 206 | 205 | 205 | 2.05 2.05 270 | 260 | 265 | 2.75 2.68 0.62 0.60
5.1 215 | 214 | 217 | 2.20 217 265 | 250 | 253 | 2.58 2.57 0.40 0.40
6.1 203 | 203 | 203 | 2.03 2.03 223 | 223 | 220 | 218 2.21 0.18 0.20
7.1 203 | 202 | 2.02 | 2.02 2.02 203 | 202 | 202 | 2.02 2.02 0.00 0.00

IV. MEASUREMENT differential and one sensor of absolute pressure for both

An experimental confirmation of an impact of
the deformation was performed by the experimental
device with two measuring tracks joined to the pipeline's
system in serial way. For measuring 7 orifice plates were
used as it was described in previous part. During the
measurements was air receiver in constant gauge-
pressure in the range from 5.3 to 5.5 bar. A regulation of
a flow was given by four regulation branches, where
each one had specific diameter of aperture. The
measurement of each orifice plate consisted of
measurements with five different mass flows. These
mass flows were set to values 56, 106, 156, 206 and 256
kg.h™.

To eliminate errors of measuring devices and
sensors there was used only one sensor of pressure

measuring tracks. By three-way valves was possible to
change measuring from undeformed measuring track to
deformed and backward. Each measurement took five
minutes after stabilization, then it was changed to
measure on deformed orifice plate. To eliminate errors
caused in measurement was this part measured once
again. Value recording was set to 10 seconds time step.
From each measuring part was taken area with 20
recorded values, what means in total 40 values for
undeformed orifice plate and 40 for deformed orifice
plate. An arithmetic average was calculated from
reached values, which eliminated fluctuation values and
created medians in final results. In table 1 there are
given pressure differences Ap between differential
pressures of all deformed orifice plates and undeformed
one.

Table 2 . Pressure differences between differential pressures of all deformed orifice plates
and undeformed orifice plate

Deformation [mm] 1,2 1 0,8 0,6 0,4 0,2
Orifice plate n.: 1 2 3 4 5 6
Mass flow [kg/h] Ap
56 kg/h 3 2 -10 -14 -28 -38
106 kg/h 11 -5 -19 -44 -87 -134
156 kg/h 141 107 52 12 -84 -181
206 kg/h 402 358 267 189 -44 -139
262 kg/h 833 755 741 584 333 31

In a case, where values have positive signs, is
differential pressure of deformed orifice plate bigger
than in undeformed one. On the other hand, where
minus sign appears, the differential pressure of
deformed orifice plate is smaller than in undeformed
orifice plate.

In the figures 6 and 7 are shown dependences
of the mass flow impact to the pressure difference Ap
between differential pressures of deformed and

undeformed orifice plates. An increment of difference
differential pressures Ap has got similar behavior in the
deformations with higher values. This specific behavior
is given by trend lines, which were set from the
measured values at the experimental device. From trend
lines were set polynomials of third grade. At the
deformation of 0.6 mm started to appear lower influence
of the deformation to a final difference of pressure
differential and a result is, that a profile of shown line is

© 2014 Global Journals Inc. (US)
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changed. In the two smallest cases is previous
phenomenon almost not visible. These two
deformations have different phenomenon, what means
decrease of pressure differential measured at deformed

deformation 1.2 mm

800 b
700
500
500 /
g o0 /
2 300
200 /
100
[} Py _.a/
-100
200 -
0 50 100 150 200 250 300
mass flow [kg/h]
# deformation 1.2 mm
y= 3E-05:7 + 0,012:3-2,543x + 88,78
Ri=1
Fig. 6

dp[Pa]

orifice plate. A reliability equation R?® is in given
dependences in the range from 0.988 to 1.0. This values
show us, that trend lines describe very good behavior of
measured values.

deformation 1.0 mm

150

mass flow [kg/h]
¢ deformation 1.0 mm

y=2E05x7+ 0,018x7-3,542x + 136,2
RE=1

200

. Dependence of the mass flow impact to the pressure difference Ap between differential pressures of

deformed and undeformed orifice plate for deformation 1.2 mm and 1.0 mm

deformation 0.8 mm

deformation 0.6 mm

900 900
500 800
700 /’ 700
600 600 /,
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T o g o0
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o E = q | e —————
-100 -100
-200 . . ; 200 . . : . i
0 50 100 150 200 250 300 0 50 100 150 200 250 300
mass flow [kg/h] mass flow [kg/h]
4 deformation 0.8 mm + deformation 0.6 mm
= 0,000x%-0,0245% + 1,379% - 33,23 ¥= BE-05:7-0,013x7- 0,121 + 18,59
R*=0,999 Ri=0999
deformation 0.4 mm deformation 0.2 mm
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800 800
700 700
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# deformation 0.2 mm
¥= 5E-05%3- 0,006%7 - 1,872x + 79,27
RIz1

Fig. 7 Dependence of the mass flow impact to the pressure difference Ap between differential pressures of
deformed and undeformed orifice plate for deformation 0.8 mm, 0.6 mm, 0.4 mm and 0.2 mm
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A way of specifying mass flow from measured
pressure differential is given in standard ISO 5167:2003
[5, 6], where for various types of pressure tappings are
given different conversion equations to calculate
required mass flow. In the following table 3 are given
percentage differences of mass flows between mass

flow measured at deformed and undeformed orifice
plate. Differences between measured values were in
range from -4.6 % to +3.4 %. This inaccuracy is much
bigger than standard inaccuracy of orifice plates, which
is in the range 0.6 +~ 0.8 %.

7able 3 . Percentage difference of mass flows measured at deformed
and undeformed orifice plate

Deformation [mm] 12 | 1 08 | 06 | 04 0,2
Mass flow [kg/h] AQ, [%]
56 -0.5 -0.5 -1.8 -2.1 -3.6 -4.6
106 0.3 -0.1 -0.4 -1.1 2.2 -3.3
156 15 1.2 0.6 0.1 -1.0 2.0
206 2.6 2.3 1.8 1.2 -0.2 -0.9
262 3.4 3.1 3.0 2.4 1.4 0.1

V. CONCLUSION

Measurements showed, that deformation of the
orifice plate has huge impact to the mass flow value of
the transported air through pipeline system. In smaller
mass flows negative percentage difference and in
higher mass flows positive percentage difference
appeared. In smaller mass flows were percentage
differences higher for smaller deformations on the other
hand for bigger mass flows were percentage differences
higher for bigger deformations of orifice plates. This
should be useful knowledge to set up adequate mass
flows of natural gas measuring stations to suppress
impact of the deformation.
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Optimization of Supply Chain Network
Perspective Environmental Impact based on
Fuzzy Mathematical Programming

Subrata Talapatra® & Md. Shakil

Abstract- Supply chain management (SCM) is concerned with
a complex business relations network that contains
interrelationships between various entities, such as suppliers,
manufacturers, distribution centers and customers. SCM
integrates these entities and manages their interrelationships
through the use of information technology to meet customer
expectation effectively along the entire value chain. Thus, one
of the vital issues in supply chain management is the design of
the value chain network. In this paper, a multi objective fuzzy
mathematical programming model is developed to optimize
the supply chain networking under inherent uncertainty of input
data. The proposed model is able to optimize the
environmental impacts beside the traditional cost minimization
objective to make a fair balance between them. The model
determines the fuzzy capacities of the facilities and the design
of the network con figuration with a minimum total cost. A real
case is used to demonstrate the significance and applicability
of the developed fuzzy optimization model as well as the
usefulness of the proposed solution approach. The developed
model is solved by a professional software package (LINDO),
and the computational results are discussed.

Keywords. optimization, fuzzy, supply chain network
design, environmental impact and mode/ formulation.

[. INTRODUCTION

well-structured supply chain is an important
Astrategic competency that enables firms to be

competitive in today's marketplace. Along this
important issue, the concern about environmental
impact of business activities results in governmental
legislations and environmentally conscious consumers.
Environmental or green supply chain management can
be ddined as integrating environmental aspects into
supply chain management covering both forward and
reverse supply chains from product design to end-of-life
management of used products. The ultimate goal is to
consider environment in every decision making process
across supply chain, especially the strategic level
decisions. Supply chain optimization can help define,
recommend, and set flexible supply chain strategies
based on organization's operations, resources, and
other capabilities. Optimization of supply chain network
design, as the most important strategic decision in
supply chain management, plays an important role in
overall environmental and economic performance of the
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supply chain. In general, supply chain network design
includes determining the locations, numbers and
capacities of network facilities and the aggregate
material flow between them. Since the end-of-life (EOL)
products have significant impact on environment, a
considerable part of literature is dedicated to EOL
product management. This has created a need to
develop models for reverse supply chain (logistics)
network design. Reverse supply chain network design
problem addresses the number of collection, recovery,
recycling and disposal centers needed, their location
and capacities and material flows between them.

In the last several years, many studies have
been proposed and much research has been performed
on the design and optimization of supply chain
networks. In one study, Pirkul and Jayaram an [1]
studied a multi- commodity, multi-plant, capacitated
facility location problem and proposed an efficient
heuristic solution to the problem. In the capacitated
plant and warehouse location model, customers
typically demand multiple units of different products that
are distributed to customer outlets from open
warehouses that receive these products from several
manufacturing plants. The objective function of the
model minimizes the sum of the fixed cost of
establishing and operating the plants and the
warehouses plus the variable cost of transporting units
of products from the plants to the warehouses and
distributing the products from the warehouses to the
customer, to satisfy the multiple demands of the
customers. Recently ligin and Gupta et al. [2] present a
comprehensive review on environmentally conscious
manufacturing and product recovery; below we have
surveyed some relevant papers on environmental supply
chain network design. Timpe and Kallrath [3]
considered a multi- site, multi-product production
network and presented a general mixed integer linear
programming model that combines aspects related to
production, distribution and marketing and involves
production sites (plants) and sales points. Cakra vastia
et al. [4] developed an analytical model of the supplier
selection process in designing a supply chain network.
The constraints on the capacity of each potential
supplier are considered in the process. The objective of
the supply chain is to minimize the level of customer
dissatisfaction, which is evaluated by two performance
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criteria: (i) price and (i) delivery lead time. The overall
model operates at two levels of decision making: the
operational level and the chain level. The operational
level concerns decisions related to optimizing the
manufacturing and logistical activities of each potential
supplier, to meet the customer’s requirements. At the
chain level, all of the bids from potential suppliers are
evaluated, and the final configuration of the supply chain
is determined. The structure of the chain de pends on
the product specfic ations and on the customer’s order
size. An optimal solution in terms of the models for the
two levels can be obtained using a mixed-integer
programming technique [4, 5] presented a multi-phase
mathematical programming approach for effective
supply chain design. Syarif et al. [6] considered the
logistic chain network problem formulate d by the 0-1
mixed integer linear programming problem. The design
of the problem involves the choice of the facilities (plants
and distribution center s) to be opened and the
distribution network de sign, with the goal of satisfying
the demand with minimum cost. For the solution
method, the spanning tree-based genetic algorithm
using Priifer number representation is proposed.
Sanayeia et al. [7] proposed an integrated approach of
multi-attribute  utility  theory  (MAUT) and linear
programming (LP) for rating and choosing the best
suppliers and defining the optimum order quantities
among selected ones in order to maximize total additive
utility. Javadi et al. [8] developed a fuzzy multi- objective
linear programming (FMOLP) model for solving the
multi- objective no-wait flow shop scheduling problem in
a fuzzy environment. The proposed model attempted to
simultaneously minimize the weighted mean completion
time and the weigh ted mean earliness. A numerical
example demonstrated the feasibility of applying the
proposed model to no-wait flow shop scheduling

problem. The proposed model yielded a compromised
solution and the decision maker’'s overall levels of
satisfaction.

To overcome the literature gap, this paper
proposes a practical, but tractable, multi-objective fuzzy
mathematical programming model for optimization of
supply chain networking perspective environmental
impact problem that is able to (1) consider both
economic and environmental objectives in the design of
the supply chain network, (2) integrate the design of
reverse and forward supply chain networks to avoid the
sub-optimality’s  results from separated design of
forward and reverse supply chains, (3) The model allows
decision-makers to design the network configuration
with the minimum total cost. (4) Handle the epistemic
uncertainty in parameters in real cases results from
unavailability or incompleteness and imprecise nature of
input data. Also, this paper proposes an efficient
solution approach that is able to generate both
balanced and unbalanced solutions through making a
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reasonable tradeoff between environmental and
economic objectives.

This paper is organized into eight sections. After
the introduction, in which some supply chain models are
described, the remainder of the paper is structured as
follows. In Section 2, problem statement of the
proposed supply chain network is introduced. This
model is formulated in section 3 and developed an
equivalent auxiliary crisp model in section 5.
Implementation and evaluation of this proposed model
is described in section 6, and section 7 represents the
results and discussion. Conclusions are presented in
Section 8. As well as finally appendix and references are

attached.

[I. PROBLEM STATEMENT

The concerned integrated supply chain network
in this paper is motivated by a real industrial case. The
case is a supply chain network of Coca-Cola drinks in
Bangladesh that supplies about 80% of domestic
demand. The manufacturer has one production plant
with about 600 thousand production capacity per one
year. In transportation system of supply chain
networking consists of environmental impact like,
carbon di oxide (co,) that is responsible for the
environmental disasters. To overcome this problem
proposed a multi-echelon supply chain network that
includes both forward and reverse networks is illustrated
in Fig. 1. Through forward network the new products
manufactured by plants (production centers) are
distributed among customer zones. In the reverse
network, the used products are shipped to recycling
centers through collection/disassembly centers. Al
demands of customers must be satisfied and all of the
returned products from customers must be collected.
Also, a predefined percent of demand from
each customer is assumed as returned products
from corresponding customer. Unavailability —or
incompleteness of data in real world network
optimization problems is an important challenge that
imposes a high degree of uncertainty in such problem.
The problem is concerned with the uncertain parameters
are presented by fuzzy numbers described by their
possibility distribution. The possibility distributions are
estimated based on current insufficient data and the
decision makers’ knowledge. The main objective of this
integrated supply chain under uncertain
conditionincludes the material flow quantities between
different facilities with respect to two conflicting objective
functions: (1) minimization of total cost and (2)
minimization of total environmental impact.



Production Centers (i)

Customer zones (j)

Reverse flow

Collection centers (k)

Forward flow

Fig. 7 :Concerned integrated supply chain network

III. MODEL FORMULATION

The indices, parameter and variables used to
formulate the concerned environmental supply chain
network design problem.

a) Indices

i=index of candidate location for production centers,
=1,234.... /

J=index of fixed location of customer zones, /=7, 2 3
4. /

b) Parameters

d; = demand of customer zone, /

w; = rate of return percentage from customer zones, /
fi = fixed cost of opening production centers, /

g = fixed cost of opening collection centers, &

c;; = transportation cost per product unit from plant, /to
customer zones,

a; = transportation cost of per used product unit from
customer zone, jto collection center, &

b, = transportation cost of per glass part of used
product unit from collection center, A to glass recycling
center, /

h,, = transportation cost of per plastic part of used
product unit from collection center, A to plastic recycling
center, m

p; = manufacturing cost
production center, /

¢, = processing cost for per unit of used product at
collection center, &

B, = processing cost for per glass part of used product
unit at glass recycling center, /

a,, = processing cost for per plastic part of used
product unit at plastic recycling center, m

;= maximum capacity of production center, /

per unit of product at

N, = Maximum capacity of collection center, &

6;= maximum capacity of glass recycling center, /

6,, = maximum capacity of plastic recycling center, m
ei’™ = Environmental impact per production of one unit

of product

tpc . . . . .
j = environmental impact of shipping one unit of

product from plant, /to customer zone, /

tcc —

e = environmental impact of shipping one unit of used
product from customer zone, jto collection center, &
et = environmental impact of shipping glass part of
used product unit from collection center, A to glass
recycling center, /

e,ifff= environmental impact of shipping plastic part of

used product unit from collection center, & to plastic
recycling center, m

e

ei® = environmental impact per handling one unit of
collected used product at collection centers

ei®™ = environmental impact of recycling the glass part
of one unit of used product

eiP™ = environmental impact of recycling the plastic part
of one unit of used product
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c) \Variables

x; = quantity of product shipped from plant, / to
customer zone, /

Yir = quantity of used product shipped customer zone, /
to collection center, &

v, = quantity of glass part of used product shipped
from collection center, kto glass recycling center, /

wy, = quantity of plastic part of used product shipped
from collection center, kto plastic recycling center, m

u _{1, if a production center opened at location, i
{ 0, otherwise

_{1, if a collection center opened at location, k
Tk 0, otherwise

ad) Objective Function
There are two
considered:

i. Minimization of total cost
ii. Minimization of total environmental impact

objective  functions are

First objective Function: minimization of total cost

Minw =2, fi w; + Xk Gre @i + 2i 25 (i + ¢ )xyy + X Xae(Pre + @y Iy + 2 2 (Die + i Iy + L Zu(Br + by vy +
Zk Zm(am + hkm)wkm

Here transportation costs between facilities are
calculated by multiplying the transportation cost of one
unit shipping per unit of distance.

For the second obijective: minimizing the total
environmental impact

The purpose of this supply chain network is to
fulfill  the customer demand by producing and
distributing the product at forward network and the safe
management of product by reverse network.

The purpose of using ECO-indicator is to
estimate the environmental impact of different supply
chain network configurations. Following ECO-indicators
are considered for this supply chain network design.

e The production (pro)

e Transportation from production centers to customer
zone (foc)

e Transportation from customer zone to collection
centers (fcc)

e Handling the used product at collection centers (co/)

e Transportation from collection to glass recycling
centers (ics)

e Glass recycling center (src)

e Transportation from collection centers to plastic
recycling centers (fcp)

e Plastic recycling centers (src)

Second objective function: minimization of total environmental impact

Min w,= ¥, ¥, (ei?™ + eiitjpc Yxy; + X N (eict + eifc

IV. CONSTRAINTS

Demand and return satisfaction constraints

Here following constraints (3) and (4) ensure the
demands of all customers are satisfied and the entire
used products are collected from the customer zones.

ZixijZ d; 3)
2k Vi = djw; (4)

a) Flow Balance Constraints

Here constraints (5) and (6) ensure the flow
balance at collection centers. Two EOL options are
considered in the proposed model, the collected used
product should be sent to glass and plastic recycling
centers. Therefore the total number of plastic and glass
parts should be equal to recycling centers because they
are disassembled from one used product.

Zj yjk = Zm Wim (5)
2im Wim = 21 Vi (6)
b) Capacity Constraint

X Xy = W (7)
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Wy + Zi Zi(ei™ +eifi vy + Xy X (6™ + eigr )

2 Vik = Qi 8)
YiVi= 0, ©
Zm Wiem = Hm (1 0)

Here constraints (8) to (10) are capacity
constraints on production, collection and glass recycling
and plastic recycling centers respectively. Also
constraints (7) and (8) prohibit the units of new and
used products from being transferred to production and
collection centers which are not opened respectively.
Decision variables constraints

The following constraints are related to the
binary and non-negatively restrictions on the
corresponding decision variables.

u;, q,€{0,1}
Xij» Yk » Vil Wign = 0
V. PROPOSED METHOD

This is a multi-objective probabilistic mixed
integer programming model. To solve this model a two
phase approach is proposed one is the method of
Jimenez to convert the proposed model and the second



phase proposed a modified version of e-constraint
method to find the final preferred compromise solution.

VI. EQUIVALENT AUXILIARY CRISP MODEL

Jimenez et al. [9] method is selected to develop
this equivalent auxiliary crisp model as well as this
model is based on mathematical concepts that is
expected interval and expected value of fuzzy numbers
and also explain a ranking method which can support

fPeS 2 fmos +f0Pf
man1 l—

2i(

PP +20 % +p7° +eh® +2efi% el

2 Z(

pes

T T (2

Y + zk("”g"—”")w P

2 ) ik +Zk21(

+2q105 149" ) s W
4 ) km

different kind of membership functions such as
triangular, trapezoidal and nonlinear ones in both
symmetric and asymmetric functions. This method also
computational efficient to solve fuzzy linear problems as
it can preserve its linearity and do not increase the
number of objective functions and inequality constraints.
The detail of this method is given in Appendix.

Equivalent auxiliary crisp model
formulated as follows:

can be

Pes mos opt pes opt
+2p; +p;

. )xlj +

+c
4

2057 +c;

BPE +2B77 +8P° +bE7° +2b7105 +bT*
p ) Vi +

opt

minw,= %, %; (eirr + eLtpC )xl} + 3 Ye(eicot + eifi’ )yl} + X 2i(eise + eifs v+ Xy Tn (P + ei, T YWim

Subiject to,

mos 4 ;0pt

Yixyj =0 (]—

apes 4

) +

mos

7 +dj"

(1-0)(--—"—)

Xk Vi =

Zj ajk

dmos +d"’"
a(’—>+(1—a)(’ 2’

mos opt pes +Wmos
( . )+(1—a)(’—)

= Zm Wim

Yom Wikm = X1 Vit

pes

T
XX <y |a

es
D +n}

n
5y =asfo (28

pes

Yk Vi = [0( (6l

pes mos mos
B Wi = () 4 (1 - oy
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)+ (- od—1

s a- ol

mos | 0pt
=)

mas apt
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apt

”‘)

u;, qxe{0.1}

Xij» Yjke» Vit» Wiem = 0

VII. IMPLEMENTATION AND EVALUATION

The validity of the developed model as well as
the usefulness of the proposed solution method is
investigated via the data withdrawn from the case study.
The manufacturer firm has nine customer zones. The
firm is responsible to collect the used product from
domestic customers therefore the return rate from the
foreign customer is considered equal to zero. To
estimate the possibility of distribution parameters first
objective data is gathered and the firm managers

determined three prominent values (most likely, most
pessimistic and most optimistic) of triangular fuzzy
numbers according to available data. The fuzzy data for
demand and rate of return each customer is
represented in table: 1 for the over three years. The firm
managers considered eight candidate locations to open
new production centers. At reverse network, candidate
locations are considered as the collections centers as
well as the corresponding capacity are represented in
table: 2 and 3.
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/able 7 Demand (d;) and rate of return (w;)

Customer Demand, d;(Thousand) Rate of Return (w;)
zone ()) pes mos opt pes mos opt
Khulna 234 254 292 0.65 0.75 0.85
Rajshahi 295 330 390 0.65 0.75 0.85
Chitagong 112 124 138 0.65 0.75 0.85
Dhaka 98 110 127 0.55 0.65 0.75
Narayongonj 84 93 110 0.70 0.80 0.90
Rangpur 100 118 131 0.65 0.75 0.85
Savar 198 211 228 0.65 0.75 0.85
Barisal 215 240 270 0.70 0.80 0.90
India 320 344 360 0 0 0

Table 2 . Data for fixed cost (f;) and capacity (rr;) for production centers

Fixed Cost, f;(Thousand)

Capacity, r;(Thousand)

Location(i)
pes mos opt pes mos opt
Khulna 13300 14500 15300 190 200 210
Rajshahi 13500 14700 15400 190 200 210
Narayongonj | 13600 14800 15500 200 210 220
Chitagong 13500 14700 15400 165 180 195
Dhaka 13000 14000 15000 190 200 210
Rangpur 13600 14700 15400 190 200 210
Barisal 13400 14200 15200 165 180 195
Joshor 0 0 0 170 190 210

Table 3 . Fixed cost (g,) and capacity (n,) for collection centers

o Fixed cost, g, (Thousand) Capacity, n,(Thousand)
Location, i
pes mos opt pes mos opt
Khulna 1700 1740 1780 240 245 250
Rajshahi 1750 1790 1830 240 245 250
Chitagong 1700 1740 1780 250 255 260
Dhaka 1680 1720 1740 220 225 230
Narayongonj 1780 1830 1880 230 235 240
Rangpur 1760 1810 1860 220 205 210
Savar 1740 1780 1820 200 205 210
Barisal 1720 1750 1780 210 215 220
Joshor 1730 1770 1810 225 230 235
VIII. RESULTS AND DISCUSSION

Firm  supplies products from different
production centers to customer’s zone as well as
shipped using transportation by trucks. Products
manufactured in production centers are directly
dispatched to customer zone, and the manufacturer has
to pay transportation costs. The firm assigns trucks with
respect to the capacities of truck options and transports
the products from the production center to the customer
zone.

Table 4. presents the transportation cost form
production center to customer zone; here trucks are
used to transport the products.
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Table 4 . Data for Transportation cost of production center, /to customer zone, /

Production
Custome enter, i 1 2 3 4 S 6 7 8
Zone, j
pes 900 1000 900 1000 1100 1100 1000 1000
! mos 1000 1200 1200 1200 1300 1250 1400 1250
opt 800 1100 800 1100 1200 1000 1200 1200
pes 1100 1100 1000 1100 1000 1200 1000 1200
2 mos 1200 1350 1100 1250 1400 1250 1300 1400
opt 1150 1200 1200 1300 1200 1300 1200 1100
pes 1200 1200 1100 1100 1200 1400 1000 1500
3 mos 1400 1400 1150 1300 1450 1100 1350 1600
opt 1100 1100 1200 1200 1000 1200 1200 1400
pes 1400 1200 1000 1100 1200 1200 1300 1300
4 mos 1500 1500 1200 1350 1500 1150 1400 1500
opt 1300 1300 900 1200 1400 1000 1200 1200
pes 1200 1200 1000 1200 1300 1000 1000 1100
5 mos 1350 1550 1300 1400 1500 1200 1500 1700
opt 1100 1100 1200 1100 1400 1100 1300 1200
pes 1200 1400 1300 1200 1400 1200 1200 1300
6 mos 1500 1600 1350 1450 1600 1250 1550 1750
opt 1100 1350 1200 1100 1300 1300 1200 1200
pes 1400 1200 1500 1200 1400 1200 1100 1400
7 mos 1600 1700 1400 1500 1250 1300 1600 1600
opt 1300 1300 1300 1100 1500 1000 1200 1300
pes 1500 1400 1400 1300 1000 1000 1000 1200
8 mos 1700 1750 1450 1600 1300 1350 1650 1550
opt 1600 1500 1200 1400 1200 1200 1100 1300
pes 1500 1300 1000 1000 1200 1000 1200 1000
9 mos 1650 1400 1500 1250 1350 1400 1400 1600
opt 1400 1200 900 1200 1100 1200 1000 1200
Table 5. Presents the manufacturing cost of products in production center by triangular

fuzzy method.

Table 5 - Manufacturing cost (p;) at production center

Production pes mos opt

centers, i
1 10000 10500 11000
2 10500 12000 12500
3 11000 11500 10000
4 10000 12000 11000
5 11500 12500 13000
6 12000 11000 14000
7 11000 10000 15000
8 10500 11500 12000

Table 6. Represents the transportation cost of product from customer zone to collection center by using

trucks.
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Table 6 . Transportation cost from customer zone, /1o collection center, &

Collection
Center, k
1 2 3 4 5 6 7 8 9
Customer
Zone, j
pes 650 800 900 650 700 650 600 700 800
1 mos 800 900 1000 700 600 700 800 900 1000
opt 700 700 800 600 800 600 700 600 900
pes 500 700 700 600 600 700 700 800 650
2 mos 750 800 600 650 750 800 850 900 700
opt 600 750 800 700 700 750 800 700 600
pes 700 700 600 700 600 700 600 750 750
3 mos 800 600 700 900 1000 800 700 800 900
opt 850 750 500 750 900 900 650 700 800
pes 900 1000 400 800 800 800 800 700 700
4 mos 1000 1200 800 900 700 600 1000 800 900
opt 800 900 500 850 850 900 900 600 800
pes 700 800 600 900 900 800 700 850 1000
5 mos 800 900 700 650 600 700 800 900 950
opt 600 750 750 950 800 900 900 950 800
pes 800 800 850 700 900 700 800 700 550
6 mos 850 950 750 900 700 600 550 500 600
opt 700 900 800 800 800 950 900 600 700
pes 750 800 900 700 900 700 800 700 550
7 mos 800 900 950 900 700 600 550 500 600
opt 700 700 800 800 800 950 900 600 700
pes 800 900 700 1000 750 1000 500 600 600
8 mos | 900 950 800 850 800 700 600 650 550
opt 700 800 750 900 700 900 700 700 700
pes 600 700 1100 700 750 700 500 850 650
9 mos 900 800 1000 800 800 800 600 900 700
opt 500 600 900 600 650 600 550 800 600

Table 7. Represents the processing cost of per unit of used product at collection center in reverse supply
chain networking.

Table 7 . Processing cost per unit of used product, ¢

Collection pes mos opt

center, k
1 1000 1200 1100
2 800 700 1000
3 900 800 1200
4 1100 1000 900
5 800 700 1000
6 1100 800 1000
7 1000 900 1200
8 1100 800 1000
9 1000 900 1200

Table 8. Represents the transportation cost of product from collection center to glass recycling center by
using trucks in reverse supply chain networking.

20
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Table 8 . Transportation cost (by,;) from collection center, Ato glass recycling center, /

Glass recycling
center, / 1 2 3 4
collection
center, k
pes 500 300 900 400
1 mos 600 400 500 300
opt 400 200 600 500
pes 600 400 600 400
2 mos 700 750 650 600
opt 650 500 700 300
pes 450 600 700 500
3 mos 500 550 600 700
opt 550 700 750 600
pes 700 800 600 500
4 mos 650 700 800 700
opt 600 900 700 600
pes 500 800 700 700
5 mos 600 500 450 300
opt 400 700 600 800
pes 400 400 500 700
6 mos 450 550 650 750
opt 300 500 550 600
pes 500 600 900 500
7 mos 800 750 700 850
opt 600 700 800 300
pes 700 650 500 200
8 mos 900 600 300 400
opt 800 700 600 300
pes 400 700 500 400
9 mos 300 450 400 500
opt 500 800 600 600

Table 9. Represents the production cost of per unit of used product at glass recycling center in reverse
supply chain networking.

Table 9 . Production cost (8;)

Glass
recycling pes mos opt
center, /
1 500 600 900
2 800 900 700
3 700 450 400
4 600 650 500

Table 10. Represents the transportation cost of product from collection center to plastic recycling center by
using trucks in reverse supply chain networking.

Table 70 : Transportation (hy,,) from collection center, Ato plastic recycling center, m

Plastic recycling
center, m
Collection 1 2 3 4
Center, K
pes 300 400 400 400
1 mos 400 300 450 500
opt 500 500 500 300

© 2014 Global Journals Inc. (US)

) Volume XIV Issue IV Version I E Year 2014

yine vring (G

&

| of Researches in Eng

Global Journa



Global Journal of Researches in Engineering (G) Volume XIV Issue IV Version I E Year 2014

pes 400 700 700 500
2 mos 500 600 650 550
opt 300 650 800 400
pes 350 700 900 500
3 mos 700 650 700 600
opt 500 800 800 400
pes 600 700 650 700
4 mos 550 600 700 800
opt 700 750 600 900
pes 600 500 500 600
5 mos 400 300 450 550
opt 550 600 550 700
pes 600 400 650 700
6 mos 700 600 700 650
opt 650 500 600 600
pes 750 450 700 500
7 mos 700 650 500 450
opt 800 700 650 400
pes 500 700 700 500
8 mos 300 400 500 600
opt 400 800 650 550
pes 500 700 600 600
9 mos 700 800 750 650
opt 600 650 700 700

Table 11. Represents the processing cost of per unit of used product at plastic recycling center in reverse
supply chain networking.

Table 17 :Processing cost of plastic part (a,,)

m pes mos opt
1 500 600 700
2 600 650 550
3 500 400 450
4 500 650 700

Table 12. Represents the environmental impact of shipping product from production center to customer
zone, here environmental impact means the amount of carbon di oxide (CO,) obtained from the trucks during
transportation.

Table 12 Environmental impact (efj’”) of shipping product from production center,
/1o customer zone,

/ 1 2 3 4 5 6 7 8
/

1 30 32 34 30 32 36 38 40
2 42 35 36 38 39 40 42 45
3 46 47 48 39 40 46 47 48
4 50 52 42 46 47 48 49 50
5 52 53 54 55 46 48 50 52
6 54 32 34 36 38 40 42 45
7 46 48 50 52 54 46 48 50
8 42 46 40 38 35 45 46 48
9 44 48 38 36 32 40 48 46
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Environmental impact per production of one unit of product, eiP™ =42
Z Z(eip”’ + el.tjpc) = 6155
i

Table 13. Represents the environmental impact of shipping one unit of product from customer zone to
collection center, here environmental impact means the amount of carbon di oxide (CO,) obtained from the trucks
during transportation.

Table 13 : Environmental impact of shipping one unit of product from customer zone,
/1o collection center, &

JT 1 2 3 | 4 5 6 7 8 9

K
1 24 26 28 30 39 32 36 38 40
2 26 28 30 32 34 36 38 40 38
3 32 36 38 44 32 24 28 30 32
4 34 34 40 42 34 32 30 28 34
5 30 28 32 36 34 35 28 30 32
6 36 32 38 40 36 26 32 48 38
7 38 34 36 38 38 32 36 46 36
8 36 36 34 36 36 44 38 44 32
9 40 38 32 36 40 42 40 42 34

Environmental impact of handling one unit of collected used product at collection center, ei® =32

ZZ(ei”l +e/f°) =5416
T x

Table 14. Represents the environmental impact of shipping glass part from collection center to glass
recycling center, here environmental impact means the amount of carbon di oxide (CO,) obtained from the trucks
during transportation.

Table 74 : Environmental impact of shipping glass part from collection center, Ato glass recycling center,/

/ 1 2 3 4
k

1 50 48 50 52
2 52 46 54 54
3 48 44 56 55
4 46 42 58 42
5 44 44 42 44
6 50 46 44 46
7 52 48 46 48
8 54 50 48 50
9 50 52 50 52

Environmental impact of recycling one unit of glass part, ei* =40

ZZ(eim +els) = 3197
k l

Table 15. Represents the environmental impact of shipping plastic part from collection center to plastic
recycling center, here environmental impact means the amount of carbon di oxide (CO,) obtained from the trucks
during transportation.
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Table 15 : Environmental impact of shipping plastic part from collection center,
kto plastic recycling center, m

m 1 2 3 4
k

1 16 18 20 22
2 24 18 22 24
3 26 20 18 16
4 28 18 22 18
5 30 28 18 18
6 32 26 20 20
7 34 24 16 22
8 32 22 20 24
9 18 20 18 18

Environmental impact of recycling one unit of plastic product, eiP™ =20

D) e +efy =1510
k m

Table 16. Represents the maximum capacity of glass and plastic recycling center in reverse supply chain
networking.

Table 16 - Maximum capacity of glass (8,,) and plastic (§;) recycling center

em 81
I m
pes mos opt pes mos opt
1 100 150 200 180 150 200
2 200 150 180 180 200 250
3 190 200 250 220 180 250
4 230 250 180 240 250 180

Simplifications of the constraints are obtained by developing a program using Code blocks programming
software:

minw; = 10175u; + 15925q, + 918900x;; + 138675y, +43925v,, +41375wy,,
minw,= 6155x;; +5416y;, + 3197v;; + 1510wy,
Constraints,
x;= 15012

Y = 1073061

x;; = 13860 or x;; = 0
Vi = 18639 or y;, < 0
vy < 7281

Wi < 6736.5

Optimize this problem using LINDO 12 for this purpose use some symbol to put this equation in LINDO 12
more easily represent in table 17.
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Table 17 : Symbol transformation

Symbol

Modified
Symbol

U;

dk

xij

Vik

Ukl

Wim

I ISIN<|X

Optimal solution for minimizing total cost (w;):

Global optimal solution found.
Objective value:

0.1394333E+11

Infeasibilities: 0.000000
Total solver iterations: 0
Model Class: LP
Total variables: 6
Nonlinear variables: 0
Integer variables: 0
Total constraints: 5
Nonlinear constraints: 0
Total nonzeros: 10
Nonlinear nonzeros: 0
Variable Value Reduced Cost
X 0.000000 10175.00
Y 0.000000 15925.00
Z 15012.00 0.000000
W 10730.61 0.000000
M 0.000000 43925.00
N 0.000000 41375.00
Row Slack or Surplus Dual Price
1 0.1394333E+11 -1.000000
2 0.000000 -918900.0
3 0.000000 -13867.00
4 7281.000 0.000000
5 6736.500 0.000000

The above solution represent the minimization
of total cost is 0.1394333E+11; here no iteration is
required to get the optimal solution. The optimal solution
is obtained for the proposed supply chain networking
contains of variables of production centers (X) is
10175.00 that shows that if a new production center is
opened than cost will increase otherwise reduced
amount is 10175.00. The variables (Y) represent the
collection center that is obtained 15925.00, that
presents if a collection center is opened than cost will
increase amount of 15925.00 otherwise reduced.

Variables (Z) show the quantity of product shipped from
production centers (7)) to customer zone () that is
obtained 15012.00 units for the minimization of cost.
Variables (W) shows the quantity of product shipped
from customer zone (j) to collection center (k) that is
obtained 10730.61 for the minimization of total cost. For
the reverse flow variables (7)) & (n) presents the quantity
of used product shipped from collection center (k) to
glass recycling center (/) & quantity of plastic part of
used product shipped from collection center (k) to
plastic recycling center (m) those are 43925.00 and
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41375.00 reduced cost. Inequality constraint to
transform it to equality slack and surplus values for the
row 1,2,45 are 0.1394333E+11, 7281.000, 6736.500

and row 2 & 3 presents the transportation cost of
production center() to customer zone()& customer
zone (j) to collection center (k).

Optimal solution for minimizing environmental impact (w,):

Global optimal solution found.

Obijective value: 0.9239886E+08
Infeasibilities: 0.000000
Total solver iterations: 0
Model Class: LP
Total variables: 5
Nonlinear variables: 0
Integer variables: 0
Total constraints: 5
Nonlinear constraints: 0
Total nonzeros: 8
Nonlinear nonzeros: 0
Variable Value Reduced Cost
Z 15012.00 0.000000
Y 0.000000 5416.000
M 0.000000 3197.000
N 0.000000 1510.000
W 10730.61 0.000000
Row Slack or Surplus Dual Price
1 0.9239886E+08 -1.000000
2 0.000000 -6155.000
3 0.000000 0.000000
4 7281.000 0.000000
5 6736.500 0.000000

The above solution represent the minimization
of total environmental impact here environmental impact
minimization means the reduction of carbon di oxide
(CO,) during the transportation of product from
production center (j) to customer zone (j) and customer
zone (j) to location centers (k) finally location centers (/)
to glass or plastic recycle center(/ or m) through trucks.
Here for the proposed supply chain networking problem
only carbon di oxide (CO, is considered as an
environmental impact others are neglected. The 2™
objective  function shows the minimization of
environmental impact that is 0.9239886E+-08 as well as
no iteration is required to get the optimal solution.
Variables (Z) show the quantity of product shipped from
production centers (7)) to customer zone (j) that is
obtained 15012.00 units for the minimization of
environmental impact. The variables () represent the
collection center that is obtained reduced 5416.000. A
variable (M) is the quantity of glass part shipped from
collection center (k) to glass recycling center (/) than the
reduced amount of 3197.000. A variable (N) is the

© 2014 Global Journals Inc. (US)

quantity of plastic part shipped from collection center (k)
to plastic recycling center (m) than the reduced amount
of 1510.000. A variable (W) is the quantity of used
product shipped from customer zone (j) to collection
center (k) amount of 10730.61.Inequality constraint to
transform it to equality slack and surplus values for the
row 1,4,5 are 0.9239886E+08, 7281.000, 6736.500 and
dual prices are showing in row 1 & 2.

IX. CONCLUSION

Effective supply chain network design and
optimization of the network are tasks that provide a
competitive advantage to firms and organizations in
today’s highly intractable global business environment.
In this study, design and optimization supply chain
networking based on multi-objective fuzzy mathematical
programming model, this consists of minimizing the
total cost and environmental impact and determining the
optimal physical shipment of product from production
center to customer zone in forward flow and collection
center to recycling center in reverse flow. The proposed



fuzzy model includes the design of the network
configuration with a  minimum total cost and
environmental impact under the fuzzy capacity
constraints with triangular and trapezoidal member ship
functions. The total cost involves the following: the
transportation costs between production center and
customer zone; customer zone to collection center and
collection center to recycling center. To solve the
proposed optimization model, an interactive fuzzy
solution approach is developed based on the e-
constraint method and the possibility programming
approach proposed by Jimenezet al. [9].The proposed
hybrid solution approach is able to generate both
balanced and unbalanced solutions and making a
reasonable tradeoff between environmental and
economic  oObjectives. The effectiveness of the
developed fuzzy optimization model as well as the
usefulness of the proposed solution approach is
investigated through a real industrial case. Finally, a
sensitivity analysis developed to show the correlation
between the objective function value and the constraints
using LINDO 12 optimization software.

E1(C) ={E5, ES1= | [, £ Codx, [ 97" @ydx| =[5 (7 +mo0), 2 (cmos + 7))

Ef+ES

APPENDIX

The Jimenez et al. [9] method is based on the
definition of the “expected interval” and the “expected
value” of a fuzzy number. Assume thatC is a triangular
fuzzy number. The following equation can be ddined as
the membership function of C.

__x—cPs pes < 5 < MOS
feG) = mme f P sx<c

HC(X): Pt ont
g.(x) = —pt ooy f €M S x<c?
1;if x =c™os
~(X)= .
He(x) {O; if x <cP orx = cort

Here ¢™5, cP®s and ¢t are the three prominent
points (the most likely, the most pessimistic and the
most optimistic values), respectively. Egs. (13) And (14)
define the expected interval (El) and the expected value
(EV) of triangular fuzzy number C.

(13)

cPes 49 mos 4 opt

EV(C) =L =

2

- (14)

According to the ranking method of Jimenez [10], for any pair of fuzzy numbers ‘a and b’, the degree in

which a is bigger than b can be defined as follows.

(0;if E$ —EP <0

E$—E}

(o) 5

73 if OelEf — B}, B — EY)

(15)

1LifEf —E2 >0

When p,(a,b)=a it will be said that a is bigger than, or equal to, b at least in degree of a and it will be
represented as a= ,b. Now, consider the following fuzzy mathematical programming model in which all parameters

are defined as triangular or trapezoidal fuzzy numbers.

Min z= Cx

ST,

ax=b;,,i=012..... I (16)
x=0

Based on Jimenez et al. [9], a decision vector xeR™ is feasible in degree of aifmin;_, . {u, (a;x,b;)} = a
According to (16), equation a;x = b; is equivalent to the following equation.

a;x b;
Ey, —E

Eal—x Eal-x Ebi P
2 TE tEy B

= ffi=1,23........ /:

(17)

Eq. (17) can be rewritten as follows.

[(1 - ES + aEM|x =xE) + (1 — )E)'  i=1,2 3......1;

Also, Jimenez et al. [9] showed that a feasible
solution like ¥/ is an acceptable optimal solution of the
model (18) if and only if for all feasible decision vectors
say x such thata;x = b; ;i=7, 2 3...... 4 and x=0 ; the
following equation holds.

(18)
cx = 000 (19)

Therefore, with the objective of minimizing, x°is
a better choice at least in degree 1/2 as opposed to the
other feasible vectors. The above equation can be
rewritten as follows.
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t t t,.0 t,.0
ES *+Ef x _ES* +E{ * (20)

2 2

Finally, by the aid of the definition of expected

interval and expected value of a fuzzy number, the

10.

min EI (C)x
ST,

[(1 - By + aE{|x>aE)  + (1 — @)E}, /=1,2.3......[;

X=0
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Time-Dependent Learning Effect and
Deterioration on Single Machine’s Scheduling

Dian Ayu Nurul Ihsani ®, Sunarsih ® & Robertus Heri?

Abstract- Learning effect and deterioration do not always
occur separately. If both of them are founded simultaneously,
the actual processing time of the jobs will both increase and
decrease at the same time. The actual processing time is
defined by a function of the starting time and position of jobs
in the sequence. In this paper, the effect of learning and
deterioration is applied to single machine’s scheduling
problem in a paper-mill. Learning effect as a result of regular
performance-evaluation reduce the effect of deterioration up to
206, 5509 hours. This paper-mill operates jobs by their
interest. This paper show that Earlier Due Date (EDD) rule
construct a better sequence under maximum lateness
problem then either Shortest Processing Time (SPT) rule or
Most Urgent Job rule do. Maximum lateness of the jobs under
EDD rule is 13,6% less then sequence that is recently used in
that paper-mill.

Keywords: single machine, deterioration, learning effect,
maximum lateness.

[. INTRODUCTION

n-time product is needed by an industry
manufacture to make a grade. Plan a good
schedule is one of competitive strategy to solve
that. It orders to accommodate all of the jobs in some
machines and get an optimum result. Relatively to
delays of production, this paper proposes maximum
lateness problem on a single machine’s scheduling.
Maximum lateness problem is optimum when the
sequence of jobs is giving smallest value of maximum

lateness.
In single machine environment, scheduling is

putting in order to make a sequence of jobs because
the processing times are assumed to be fixed. The
processing time of jobs is considered have a constant
value. However, in many real situations, the company
most certainly gets some factors that is make the actual
processing time being longer because of deterioration
or shorter because of learning.

The effect of learning and deterioration in the
scheduling problem has often been learned for this
recent years. Kou and Yang [5] introduce the impact of
time-dependent learning effect in the single machine’s
scheduling that is optimum when it solved by
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Shortest Processing Time (SPT) rule. Koulamas and
Kyparisis [4] showed that O(nlogn) (nisthe number
of jobs) SPT rule is optimum for make span and
minimizing total completion time in single machine
environment if the learning effect is function of the sum
of processing times that was done. Browne and Yechiali
[1] are analyzed the effect of deterioration for optimum
scheduling order to make a minimum makespan.
Cheng, et al. [2] used O(n log n) algorithm to solve job-
dependent deterioration problem in single machine
under the case of due date, earliness, and tardiness.

Both of learning effect and deterioration are not
always separately occur. In many real situation, both of
them right usually simultaneously found. Sun [9]
introduced deterioration and learning effect that is
occurring in single machine at the same time. He
showed that makespan, total completion time, sum of
quadratic job completion time, total weighted
completion time, and maximum lateness problems have
an optimum solution. Yang and Kuo [12] introduced two
kind of learning effect that were occurring in a deteriorated
single machine. They were job-dependent learning
effect and job-independent learning effect. Low and Lin
[6] show that time-dependent learning effect in
deteriorated single machine and flowshop environment
has an optimum solution for makespan, total completion
time, and weighted completion time problems.

Model that is considering in this paper is
applied in a paper-mill that is use single machine to
produce papers. Deterioration occurs when the machine
either producing less quantity (tonase) of reel then usual
or different gramatur (/) value. It gives occasion to
increase the actual processing time. To solve this
problem, the employers have to upgrade their capability
of making paper-pulp and repair the splitting reel. Their
effort to reduce the impact of delay is example of
learning effect in this paper-mill. They usually sequences
jobs by their weight. This sequence brings some jobs
getting late. Because of that, the maximum lateness
problem able to applied in this paper-mill.

[I. CONSIDERATION METHOD

Consideration method that is used in this paper
is literature-study from journals, books, and any other
references. Validation of the theory in the real situation
gets by applied model to existing data observation in a
paper-mill. We consider three rules of scheduling to
compared, that are: Earlier Due Date, Shortest
Processing Time, and Most Urgent Job-sequence.
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I1I.  RESULT AND CONSIDERATION

a) Actual Processing Time Mode/

Single machine is simplest case of scheduling
because the operation is only occurring in one machine.
Still single machine scheduling most often practically
occur [3]. Single machine is able to be a special case of
any other machine environment. Problem solving in this
case is usually able to be heuristic-base of more other
complex environment [8].

Leamning effect is one of the impacts of effort
the company to upgrade their performance. This
acquisition often comes from regular either employers or
overall company evaluation. An employee will find the
way to do his job efficiently along his number of
repeating [5]. In other world, he will do better and better
along his experiences. The actual processing time of
jobs is enable to calculate if the scheduled processing
time unknown. This is called time-dependent learning
effect in literature.

Deterioration is a condition when machine’s
performance piecemeal goes down. Machine is in a
highest performance at the beginning. lts reducing of
performance is come in sight at its longer time to
completing next jobs [1]. If deterioration occur in the
machine, allover of job’s processing times increase
under this condition. Every job get same deterioration
rate because they operate in one single machine [2].

If both of learning and deterioration are
occurring simultaneously, actual processing time of jobs
is defined as a related function of starting time to its
position in the sequence. Low and Lin [6] introduce
actual processing time model for scheduling problem
with time-dependent learning effect and deterioration.

There are n jobs to operate in a single machine.
The machine is able for one job one time and no idle
time allowed up to the last job leave the machine. Actual
processing time of job that is start at time t and
scheduled in position r is defined by:

Pr(0) = (1

_ a
_ZErP) -1y g
?:1 Py

2?=rp[ll)a r—1
= p, (2=l
% (Z?=1Pz b + st

Where,r = 1, ....,n with

learning index (a = 1),
:learningindex (0 < b < 1),
: deterioration rate (s = 0),
- starting time (hour),
: position of job in sequence,

actual processing time of job ]j that is
t started at time and scheduled in position-
in sequence (hours),

: processing time of job (hours),

(3.1)

IR BRI
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. processing time of job that is scheduled in
position- in sequence (hours).

In the model above seems that the actual
processing time can not calculated if processing time of
the previous job unknown. Not like position-dependent
learning effect, in this model r shown the number of
previous jobs. Increasing number of finished job will
=Py
El 1Pl
time less steeper. In other word, the efficiency increase
by number of previous job proportionally [4].

Deteriorating jobs have constant-dependence
to their position [7]. Equation (3.1) satisfies the principal
of learning effect by actual process capacity because
dependences to position yet time at all [6].

In this model, show the relation of deterioration
and job’s starting time. It classically describes times
increasing of starting time proportionally by its
deteriorating rate.

Py

a
reduce the value of ( ) So that the processing

b) Completion Time

Given schedule m=[];, /5, ..., )] With Ppj
as normal processing time of J;, then processing time
of the first job (j = 1,7 = 1) in beginning position
(t = 0) and initial value Cio) =0 is

Y11 P

a
0 —
21 1P1> b +SO—P[1]

The second job (j = 2,7 = 2) is start after
the first job finish. So that it has second valuet = C
and so on. Substitute t to equation (3.1):

a

L=, P

2-1
C[] C[1]+P (llpl) b + s. C[]
= Py + Py (E”P”) b+ s.Ppy
Y1 Py
(1 +5) + Py (Zl ZP[”)

Generally, completion time of job-k (j = k) is

C[k] = Pl](l + S)k_1 + P[z](l +

k-2 (Zi=2 P[l])
s) <—Z?=1Pz b+ P5;(1+

n a

k-3 [Zi= 3P[l]) 2

S —) b*+-+
) (Zl 1P

kP k-1
P[k] (2111=1Pl) b



= P[l](l + S)k_l + Z{'sz

i—2 (Zi=iP| )a i-1
S) (21 1P1 b

Where as, forj = k + 1:

C[k+1] = P[l](l + S)k_l + P[Z](l +

k-2 (Zi=2 Py
S) (Zl 1Pl) b+P[3](1+

k-3 (Zi=3 P 2 4 ...
s) (Ez 1Pl> b* + -+

Z?=kP[l]) k-1
P[k] ( TP, b +

2 (1+ )—1 2:7lﬁL=k+1P[l] abk
[k+1] S —Z?=1Pz

= P[l](l + S)k_l + Z{F:Z P[l] (1 +
§)i-? (Z?Lipm)a pi-1 4
?=1Pl

P (1+ )—1 2?=k+lp[l] abk
[k+1] S E?:]_Pl

=PI+ )1+ X Py (1 +

)l 2 (Zl zP[l]) bi—l
Y= P
Because of the equation for j=k+1
right, by mathematical induction, this equation is valid

for every k € N . Completion time of all job(j =n)
can wrote as

C[Tl] = P[l](l + S)n_l + Z?:Z P[l] (1 +
(3.2)
)l 2(21 i )a bi—l
l 1P
YL, P _
|P ( ll 1P[i]> b1 +St| Linax (3.3)
Problem

Optimum solution for lateness problem in single
machine environment is building on this Theorem 3.1
and corollary 3.1 below.

c) Theorem 3.1

For  1|Pi(a(t) + fr%)|Lmax problem, if
the jobs have agreeable weight (P; < Pj) implies that
d; <d,, for each J; and Jj, optimum schedule is

got by sequencmg jobs in non-decreasing order d
(EDD rule) [10].

ad) Proof
Let Sy as schedule of two contiguous jobs J;
and ]J without EDD rule. In other word d; > d implies
P; = P; then S, = {my,];,]j, 72} Another schedule is
got by exchange the sequence of job-j with job-j . ¢
and 1, are a partial sequence that is may empty. This
exchange makes a new schedule S, = {nl,]j,]i, nz}.
Assumed there are r — 1 jobs in 11 where
completion time of this last job is B. J; and J; are
job-rand job-(r + 1) in §,. Similarly, J; and ]] are
job-r and job-(r + 1) in S..
Completion time of §,

Py (t) = Pi(a(t) + pr®) is:
C;(S1) = B + P,(aB + fr%)

under condition

C](Sl) =B+ ﬁPl'Ta + Pl'OfB + P]aB +
P;(aB + pr®) + BPi(r + 1)@

Completion time of S,:
Ci(S;) = B + Pi(aB + pr%)
Ci(Sz) =B + pPir* + PjaB + P,aB +
Pi(aB + pr%) + pP,(r + 1)¢

So, the lateness:
Li(Sl) =B + Pi((ZB + Bra) —_ di

L;(S1) = B+ BPir* + PjaB + P;aB +
P;(aB + Br%) + pPi(r + 1D —

Li(SZ) =B+ ,BPjra + P](ZB + Pi(lB +
Pi(aB + pr%) + pP,(r + 1D —

Let L(S;) is lateness of job-(r+ 2) in S, and
L(S,) is lateness of job-(r+ 2) in S,, can be seen that
L(S)) = L(Sz)- Let Ly(S;)) and  L(Sy) are
lateness of J; and Ji in S,. Then L;(S,) and Ly (S,)
lateness of J; and Ji in S, . Maximum lateness of S is

Lmax(Sl) = maX{L(Sl)rLi(Sl)rLk(Sl)}
Then maximum lateness of S is
2
Lmax(S2) = max{L(S,), L;i(S,), Lk(sz)}

Because of P; always positive, then
L;(S1) > Lj(S2) Meanwhile, because d; > d;
and P; > P;, then L;j(S1) > Li(S;) . Therefore,
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Ly (Sy) > max{L;(S;), Ly (S,)}
max{L(S;),L;(S1),Lx(51)} >
max{L(S1),L;(S2), L (S,)}
with L(S;) = L(S;)
max{L(S),L;(S), L (S} >
max{L(S;), L;(S2), L (S2)}
Linax(S1) > Limax(S2)

Linax(S81) > Linax(S2) shows that S; is not

optimum schedule because there is another schedule
make smaller maximum lateness. It proofs that
sequencing jobs by non-decreasing order of d]- reduce
maximum lateness (EDD rule).

e) Corollary 3.7
Y= Py

2?=1Pl
problem, if the jobs have agreeable weight (P; < P;)
implies that  d; < d; , for each J; and J; optimum
schedule is got by sequencing jobs in non-decreasing
orderd; (EDD rule).

For 1 b1 + st

max

1) Case Simulation in Manufacturing

A paper-mill that is has deterioration rate expect
S = 0,004 to produce 74 tons paper daily (about 2.250
tons for a month). But then, on May 2014 they only
produce 2.188 tons along that month. From the existing
data of processing time of 159 jobs in May 2014, gotten
index of learning effect a = 1,4 and b = 0,99 .

Normal processing time by the data is 700.16
hours. Though learning is qualitative, the impact of this
effort can expect by the production data. Effect of
learning in this paper-mill by existing data on May 2014
is shown in Table 3.1.

Table 3.7 : Comparison of Completion Times (hours)

= 0.004,
Normal s =0.004 a :1_4,11 —0.99
700.16 926.4909 719.94

Although jobs still delay 19.76 hours, but effect
of learning in this paper-mill reduces the impact of
deterioration up to 206.5509 hours. This paper-mill
usually sequence jobs by its weight. They make a mark
of each job and operate job with highest mark first. This
sequence is similar with Donald Waters’s [11]
scheduling rule, Most Urgent Job First (MUJ).

Furthermore, to determine optimum sequence
under the maximum lateness problem, there are three

© 2014 Global Journals Inc. (US)

rules of scheduling will be compared. There are EDD,

SPT, and Most Urgent Job that is recently used in this
paper-mill. The output of this comparison is written in
Table 3.2.

Table 3.2 : Comparison of EDD’s, SPT’s, and MUJ’s

Output
MU]J SPT EDD
Late-
product 65 59 59
(unit)
Linax 1859,2 1735,678 1606,856
(jam)

Table 3.2 show that EDD rule gives smaller
value of maximum lateness. If it was compare to MUJ
that is recently used in this paper-mill, EDD less the
value of maximum lateness up to 13.6%.

IV. CONCLUSION

Actual processing time model for single
machine with time-dependent learning effect and
deterioration is applicable to Earliest Due Date (EDD)
rule. In the case simulation in a paper-mill, sequence
under EDD rule give smallest maximum lateness then
either Shortest Processing Time or Most Urgent Job
First does. The maximum lateness of EDD rule less
13.6% then Most Urgent Job First rule that is recently
used in this paper-mill.
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Productivity Improvement by Lean
Manufacturing an Automobile Industry with the
Help of Method Study

Jitendra Mandloi ¢ & Mr. Abhishek Yadav®

Abstract- In assembly line design, the problem of balancing
has received most attention from past researchers, and a
number of algorithms have been devised for the analysis of
single, multi- and mixed-product assembly lines. In many
cases, such algorithms seek a solution for the particular
situation, which is under consideration and therefore have very
little flexibility for generic application to assembly line design.
Real life practical design issues include stochastic operation
times, parallel workstation requirements, feasibility for
workstation combining, and parallel line implementations, all of
which are features which are ignored in many analyses.
Keywords: Jlean manufacturing, malenal, fime study,
method stuady.

. INTRODUCTION

facilities, equipments, tooling, and layouts that

utilizes the best practices of lean manufacturing to
achieve company goals. Company should make lean
strategies to support lean design of facilities,
equipments, tooling and layouts. Company can
continuously improve leanness of a plant, during the
future project and changes, by implementing lean
program according to the lean strategies. For example
whenever there is a change in the layout company
should keep in mind the present condition of calculated
lean parameters and design new layout accordingly.

Lean manufacturing is “A systematic approach
for identifying and eliminating waste through continuous
improvement by flowing the product at the pull of
customer in pursuit of perfection”.

Lean manufacturing concepts are mostly
applied in industries where more repetitive human
resources are used. In these industries productivity is
highly influenced by the efficiency working people with
tools or operating equipments. To eliminate waste, it is
important to understand exactly what it is and where it
exists. The processes add either value or waste to the
production of goods.

‘ ean design is the continuous improvement of

II.  AIM OF THE PAPER

Find out and measure effective lean strategies

that support continuous improvement  through,

Author a: ME Scholar JIT Borawan Khargone (M.P.)
e-mall: JitumeO2@gmail.con
Authore: Asst. Prof. JIT Borawan Khargone (M.P.)

developing a system, which is easily manageable (e.g.
length of assembly line, operator density, equipment
location, visual control etc.) Built in quality and feedback
(e.g. repair station, and on, inline inspection stations
etc.), efficient operations (e.g. eliminated isolated work
station, maximize man and machine utilization, avoid
non value added activities, maintaining continuous flow
etc.), maximize throughputs, safety and ergonomics
point of view e.g. minimize fork truck delivery.

When companies implement several or all of
these lean methods, several outcomes consistently
result:

o Reduced /nventory levels (raw material, work-in-
progress, finished product) along with associated
carrying costs and loss due to damage, spoilage,
off-specification, etc;

o Decreased material usage (product inputs,
including energy, water, metals, chemicals, etc.) by
reducing material requirements and creating less
material waste during manufacturing;

o Optimized equipment (capital equipment utilized for
direct production and support purposes) using
lower capital and resource-intensive machines to
drive down costs;

e Reduced need for factory facilifies (physical
infrastructure primarily in the form of buildings and
associated material demands) by driving down the
space required for product production;

e Increased production velocity (the time required to
process a product from initial raw material to
delivery to a consumer) by eliminating process
steps, movement, wait times, and downtime;

e Enhanced production flexibility (the ability to alter or
reconfigure products and processes rapidly to
adjust to customer needs and changing market
circumstances) enabling the implementation of a
pull production, just-in-time oriented system which
lowers inventory and capital requirements; and

e Reduced complexity (complicated products and
processes that increase opportunities for variation
and error) by reducing the number of parts and
material types in products, and by eliminating
unnecessary process steps and equipment with
unneeded features.

© 2014 Global Journals Inc. (US)

) Volume XIV Issue IV Version I E Year 2014

rinovring (G

&

| of Researches in Eng

Global Journa



Global Journal of Researches in Engineering (G) Volume XIV Issue IV Version | E Year 2014

At the same time, lean implementation
consistently fosters changes in organizational culture
that exhibit the following characteristics:

e A continual improvement culture focused on
identifying and eliminating waste throughout the
production process;

o Employee involvernent in continual improvement
and problem-solving;

o QOperations-basedfocus of activity and involvement;

e A melrics-driven  operational  setting  that
emphasizes rapid performance feedback and
leading indicators;

o Supply chain investment to improve enterprise-wide
performance; and

e whole systems view and thinking for optimizing
performance.

I1. PROBLEM ENVIRONMENT

The objective of this paper is to use a case-
based method to demonstrate how lean manufacturing
principles when used appropriately, can help the
industry eliminate waste, improve productivity and
product quality, reduce lead time and obtain better
overall financial and operational control.

[V. METHOD STUDY

a) Introduction

Method Study is the first of the two main
divisions of wO1\k study and i~ concerned with the way
in which work is done. Method study is essentially used
for finding better ways of doing work. It is a technique for
cost reduction. The philosophy of method study is that
'there is always a better way of doing a job' and the tools
of method study are designed to systematically arrive at
this better way of doing a job. Method Study, as defined
in chapter 1, is a technique for improving the efficiency
of every type of work, ranging from that of complete
factories to the simplest manual movements used in
mass production.

b) Objectives
The objectives of method study can be:
= The improvement of processes and procedures.

= The improvement of factory, shop and workplace
layout.

= The improvement of the design of plant and
equipment.

= Economy in human effort and the reduction of
unnecessary fatigue.

= Improvements in the use of materials, machines and
manpower.

= The development of a better physical working
environment.

© 2014 Global Journals Inc. (US)

= Improvement of quality of the products.

The distinction of method study is that it is a
step-by-step procedure for improvements of methods of
work, starting with the objectives, the selection of the
activity to be studied, it proceeds to the collection and
recording of the facts. The critical examination of the
facts is the crux of the method study. This is followed by
development of an improved method and the attainment
of assured results: in terms of greater output, cost
savings and other benefit. This standard procedure, with
flexibility of critical examination makes method study the
most penetrating tool of investigation known to the
Management.

c) Method Study Procedure
This procedure involves seven basic steps
as follows:

SELECT: the work to be studied

RECORD: all the relevant facts about the present
method

EXAMINE. the facts critically and in ordered sequences,
using the techniques best suited to the purpose.
DEVELOP: the most practical, economic and effective
method having due regard to all contingent
circumstances.

DEFINE: the new method so that it can always be
identified

INSTALL: The method as standard practice

MAINTAIN: the method by regular routine checks.

It has been proved that the adoption of such a
procedure ensures that no significant point s
overlooked and helps in achieving maximum possible
results. Each of these basic steps has been dealt in
details in-the following chapters.

d) Method Study Procedure
SELECT

|
RECORD

|
!

1 2 3

&OC_EiS PATH OF MOVEMENT WORK PLACE
~Outling Process Chart ~ ~Flow Diagrams ~Multiple Activity i
~Flow Procass Chat ~ —String Diagrams Chart
~Two Handed Process ~ —Form to Chart —Therbligs

Charts —Chronocyclagrophs ~Simo Charts

| —Activity Relation Charts |

| |
|

Critical Examination
¥
Develop -||- Define

{
Tnstall 4 Maintain



V. CONCLUSION

a) Major Finding and Implementation Details

The basic aim of the project is to make effective
increase to productivity, which will help in assessment of
leanness of the company. Company now has some
parameters on the basis of which company can
measure its existing lean condition of shop floor and
continuously improve its leanness during the future
project by improving the calculated productivity
parameters.

Now company can plan its future program and
new vehicles launch which required changes in facilities,
layout etc by keeping in mind calculated productivity
parameters; it helps to improve lean conditions of a
company, from start of the project because it is better to
work as per lean strategies from beginning rather than
taking corrective action latter. After the analysis which
company has certain base or thumb rule which help in
improving manpower utilization and control of defects
rate in future. On the basis of lean parameters, which
are calculated for the present condition, company can
improve its leanness during future project of increasing
volume.
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Journals. The FARSE can decide whether he/she would like to publish his/her research
in a closed manner. In this case, whenever readers purchase that individual research
paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will

be credited to his/her bank account. The entire entitled amount will be credited to his/her bank
account exceeding limit of minimum fixed balance. There is no minimum time limit for collection. The
FARSE member can decide its price and we can help in making the right decision.

The FARSE member is eligible to join as a paid peer reviewer at Global Journals L%
Incorporation (USA) and can get remuneration of 15% of author fees, taken from the =3 )
author of a respective paper. After reviewing 5 or more papers you can request to
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We shall provide you intimation regarding launching of e-version of journal of your

=/ [ | stream time to time.This may be utilized in your library for the enrichment of
5./@/ knowledge of your students as well as it can also be helpful for the concerned faculty

members.

The MARSE member can apply for approval, grading and certification of standards of )
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and - .
proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
follows recoenized standards of practice.

K'& -0

o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
...'( r described in Corporate Statements, are educational, research publishing and
ALt i anni= brofessional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 1

Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a |
reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
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used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .



Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

Xl



e  One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .

XV



12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
e Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose
®  Fundamental goal
®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
® Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
e  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

Explain the value (significance) of the study

e  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.
®  Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e If use of a definite type of tools.

®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e |f well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e  Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e Put figures and tables, appropriately numbered, in order at the end of the report

¢ |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e  Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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