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Theoretical Investigation Over the Effects of
EGR, Fuel Reforming and Compression Ratio
on the HCCI Engine Operation Fuelled with
Ethanol

Alireza Rahbari®, Ahmad Afsari °, Bamdad Barari® & Iman Rostamsowlat ©

Abstract - HCCI engines have great potentials in high
efficiency with ultra-low NO and particulates emissions and
high flexibility in using various fuels. They operate on the basis
of auto-ignition and therefore the fuel chemical kinetic is the
main ignition controller. Thus initiation of combustion is a
determining parameter in the prediction of combustion
behavior. The main focus of the present study is to
comprehensively investigate the impact of exhaust gas
recirculation, fuel reforming and compression ratio on the
combustion behavior of HCCI engines using ethanol as fuel.
Results show that the increase of EGR delays the ignition
timing, slows down the combustion reaction rate and reduces
the temperature and pressure in cylinder. Also associating with
the effect of exhaust gas fuel reforming, it is shown that
hydrogen in the form of reformed gas helps in lowering the
intake temperature required for stable HCCI operation. Also,
the addition of hydrogen advances the start of combustion in
the cylinder. Consequently, it is elucidated that increasing the
compression ratio results in advancing the ignition timing,
decreasing the burn duration and increasing the temperature
and pressure. It is worth noting that the obtained results from
the present model have the great compatibility with
experimental data.

Keywords HCCI Engine, Ethanol, Exhaust Gas
Recirculation, Fuel Reforming, Compression Ratio.

[.  INTRODUCTION

omogenous charge compression ignition (HCCI)
engines are being actively developed worldwide

as they can have efficiencies close to that of
diesel engines, with low levels of oxides of nitrogen
(NOx) and particulate matter (PM) emissions.” In
addition, HCCI engines have been shown to operate
with a range of fuels including ethanol.? Research on
alternative renewable fuels has become very important
worldwide due to concerns about the effects of fossil
fuel usage on global warming.® Ethanol is a renewable
fuel when it is produced from non-petroleum based

Author o . Mechanical Engineering Department, lran University of
Science and Technology, Combustion Research Laboratory, Tehran,
IRAN.

Author o . Mechanical Engineering Department, Islamic Azad
University, Shiraz Branch, Shiraz, IRAN.

Author p : Mechanical Engineering Department, Shiraz Universily,
Shiraz, IRAN. E-mail: barari@shirazu.ac.ir

Author > Mechanical Engineering Department, Islamic Azad
University, Shiraz branch, Fars, IRAN.

products.* Megaritis et al,° investigated the effect of
water blending on bioethanol HCCI combustion with
forced induction and residual gas trapping. Rahbari and
Mozafari,® used two step reaction mechanisms in order
to model HCCI engines using ethanol as a fuel and also
the performance prediction and in-cylinder heat transfer
were calculated.

Controlling the combustion phenomenon in
HCCI engines is one of the most challenging and
demanding issues and the important factors in
controlling the combustion phenomenon of HCCI engine
are the ignition timing and operating range which is
limited to low load because of knocking and misfiring.
Several control techniques have been proposed by
researchers to control the combustion phase of HCCI
engines such as inlet air heating, supercharging,
equivalence ratio, EGR, fuel reforming and compression
ratio. These techniques depend on engine or fuel types
and operating conditions. Associating with these
controlling strategies, Martinez-Frias ef a/,” elaborated
the ignition timing control system that involved varying
the intake temperature of an HCCI engine. Their control
system consisted of an exhaust-fresh charge heat
exchanger, a supercharger, an EGR addition valve, and
an intercooler. Chen and Milovanovic,? studied the effect
of EGR on the combustion of HCCI engine fuelled with
methane. It was found that the thermal energy contained
in the EGR is essential for the combustion initiation.

Then, Dec,’ used Chemkin to explore the bulk
generation of CO and HC at low loads and to identify
the physical mechanisms by which EGR influenced the
energy release rate. Yap et al,'® investigated the
application of bioethanol HCCI operation on a gasoline
type engine, in conjunction with residual gas trapping.
Then he explored two different approaches to achieve
HCCI with bioethanol namely, trapping of internal
residual gas and intake temperature heating with a high
compression ratio.”"  Kim and Lee,'® recently
investigated partial HCCI combustion as a control
mechanism for HCCI combustion. Cooled EGR was
introduced for the suppression of advanced auto-
ignition of the premixed fuel. The results showed that a
simultaneous decrease of NOx and soot was obtained
by increasing the premixed ratio. Dubreuil et a/,™
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studied the effect of the addition of variable initial NO
concentration. A detailed kinetic model was performed
to rationalize the results. Experiments were also
performed using a HCCI engine to characterize the
effect of EGR rates with NO addition.

Megaritis et a/.,'* investigated the Effect of inlet
valve timing and water blending on bioethanol HCCI
combustion with forced induction and residual gas
trapping which resulted in a greatly extended engine
load range compared to normal aspiration operation.’
In the recent study, Rahbari,'® studied the effect of EGR
on HCCI combustion characteristics such as ignition
timing, burn duration, temperature, pressure and NOx
emission containing ethanol as fuel. In addition, Jothi ef
al,"" experimentally investigate the effect of EGR on a
100% Liquefied Petroleum Gas (i.e., LPG) fueled HCCI
engine throughout the load spectrum.

Fuel reforming refers to the dissociation of the
hydrocarbon fuel into CO and H, and the effect of this
phenomenon is less studied by the researchers.” The
addition of hydrogen to the main hydrocarbon fuel is
reported to be beneficial in terms of brake power,
thermal efficiency and reduction of HC, CO, CO, and
particulates in.'® Another important parameter is the use
of different engine exhaust gas temperatures and
compositions due to different engine conditions requires
adjustments of the reactant flows in the reforming
process, so that both maximum hydrogen production
and process efficiency can be achieved.®

Hosseini and Checkel,?' performed a series of
experimental studies using reformer gas blending to
control ignition timing with three base fuels: n-Heptane,
isooctane, and natural gas. It was found that, reformer
gas blending could provide combustion timing control
despite the wide range of reformer gas composition.
Rahbari et a/,?* studied the role of fuel reforming on the
combustion characteristics of the HCCI engines fuelled
with ethanol. Tsolakis et a/,*® documented the
application of exhaust gas fuel reforming of two
alternative fuels, biodiesel and bioethanol. The benefits
of exhaust gas fuel reforming were demonstrated by
adding simulated reformed gas to HCCI engine fuelled
by bioethanol.

Another key parameter in controlling the HCCI
engines is the role of compression ratio. In relation to
the importance of the controlling factors, the
comprehensive investigation is recently done by
Machrafi and Cavadiasa,® over the effects of the inlet
temperature, the equivalence ratio and the compression
ratio on the pressure, the heat release and the ignition
delays. These three parameters appeared to decrease
the ignition delays, with the inlet temperature having the
least influence and the compression ratio the most.

In this research after following the
comprehensive study on the HCCI engines fuelled with
ethanol with the emphasis on the role of EGR, fuel
reforming and compression ratio on the combustion

© 2012 Global Journals Inc. (US)

characteristics. Therefore, this study is followed by a
computational model using a mechanism containing
ethanol reactions and the governing equations consist
of conservation of mass, conservation of energy,
conservation of species and heat transfer phenomena
are simultaneously solved. This theoretical model
declares the effects of these parameters on the in-
cylinder pressure and temperature, ignition timing and
burn duration. The result obtained from the model has
been compared with the experimental data published in
the literature and the comparison showed a reasonable
compatibility.

[I. CHEMICAL KINETICS OF AUTO-
IGNITION

In general, the chemical reaction of fuel and air
is initiated by:#

RH+ O, >R+ HO, (1)

Auto-ignition of hydrocarbons occurs when
chain branching processes become significant. At lower
temperatures, reaction (2) produces chain branching

precursors which can be decomposed by the
temperature above 800K.%
R+ O, - RO, @)

A highly exothermic cycle is initiated by (2) to
produce H,O and an alkylperoxide. The low temperature
reactions are terminated when the reaction (3) becomes
competitive as temperature rises.

R+ O, —» Olefin+ HO (3)

At intermediate temperature 900-1100K, chain
branching occurs by:

RH + HO, » HO2 + R (4)

HO,+ M —> OH+ OH + M (5)

When temperature is reaching up to 1000K, the
slightly exothermic reaction (4) is more dominant, thus
the temperature and the concentration of H,0O,
increases steadily. When temperature reaches 1000-
1050K, reaction (5) catches up and the concentration of
OH increases rapidly. Most OH will react with the fuel
molecules, producing water and heat, thus increasing
the temperature of the mixture. When the temperature is
greater than 1100K, the high temperature chain
branching reaction (6) dominates.

H+ O, > O+ OH 6)

In this stage, OROOH and Olefin decompose to
HO and CO. Finally, H,O is formed by:

OH + HO; —» O, + H,O (7)



And CO is converted to CO, through:
CO+0OH —» CO,+ H (8)

Where (7) and (8) are highly exothermic and
release most of the energy.?” In an HCCI engine, auto-
ignition first occurs at local in-homogeneities which
overcome their threshold energies to the chain
branching reactions faster due to specific heat
differences. This is very similar to the knocking
phenomenon in Sl engines.

It is recognized in all studies that HCCI
combustion can't be initiated at atmospheric
temperature, i.e. preheating of the engine mixture is
necessary in addition to the temperature rise from
compression. The energy released will quickly bring the
remainder of the mixture to ignite and gives a very rapid
heat release rate.

[1I.  NO FORMATION

The thermal NO route is the major constituent to
the NO, emission and can be described by three
elementary reactions, called the extended Zeldovich
mechanism:

O+ N, > NO+ N 9)
N+ O, > NO+O (10)
N+OH - NO+H (11)
Reaction (9) has very high activation energy.

The triple bond of the N, molecule is strong, thus the
reaction rate is slow unless the temperature is high.

V. EFFECT OF EGR

EGR is one of the most important HCCI
combustion control mechanisms affecting the auto-
ignition timing. In this section, the effects of internal EGR
are considered as HCCI combustion controller. EGR is
defined as:

EGR=__ M
m, +m, +m

(12)

Where m, is the mass of exhaust gas in one
cycle, m; and m, are the mass of intake air and fuel
respectively in the same cycle. At different engine
operating conditions, the amount of EGR was regulated
through the EVC timing, which is Exhaust Valve Close
timing. The mass of exhaust gas in every cycle was
calculated by using the ideal gas law, and the mass of
the intake air was measured by the mass flow meter,
also the fuel mass was calculated in combined with the
intake air mass and Lambda which was get by the
OXygen sensor.

V. FUEL REFORMING

Fuel reforming can be used to dissociate
hydrocarbons and alcohols into CO and H,.?® Ethanol,
the fuel used in this study, can be reformed into 2 moles
of CO and 3 moles of H, through the reaction:

C,HsOH + %20, — 2CO + 3H,0 (endothermic)
(13)

Reaction (13) can be further converted to more
H,and CO,through:

CO + H,O — CO, + H; (exothermic) (14)

Hydrogen has the advantages of relatively wide
flammability limits and a higher burning velocity than
most hydrocarbons, thus it is often studied as an
additive to extend the operating limit of engines.®
Although more hydrogen means a higher heating value
of the fuel, further conversion of CO into extra H, is
found to be unfavorable, because the formation of extra
CO, will increase the heat capacity and decrease the
combustion promotion by hydrogen.

The study by Shudo and Ono,* found that CO
and H, in dimethyl ether (DME) are able to increase
IMEP and the indicated efficiency. Also, CO and H, have
lower cetane number and less low temperature
reactions compared to DME, therefore decreasing the
ratio of DME to CO and H, can be used to retard the
ignition timing by reducing the low temperature heat
release.®” When ignition is retarded using H, A
comparison between the effects of H, and CO found
that both are equally effective in increasing IMEP, but H,
is more effective in retarding the ignition timing. In
addition, CO is more effective in lowering the unburned
HC emissions than H, at higher equivalence ratios,
because ignition with CO addition is less retarded, so
the peak temperature occurs closer to TDC and
therefore is higher. In addition, the use of reformed gas
to complement the fuel helps to avoid the need for dual
fuel storage onboard.

Fuel reforming can be carried out on-board by a
catalytic reactor; higher thermal efficiency can be
resulted because the endothermic reaction promotes
waste heat recovery from the engine exhaust gas. In-
cylinder fuel reforming, which makes use of negative
valve overlap and direct fuel injection, is a newly
researched technique. This technique injects fuel into
the in- cylinder residual gas during the negative valve
overlap interval. When the fresh intake charge and the
trapped exhaust gas are compressed together, the
energy supplied by the piston and also the water in the
exhaust gas can be used to perform a steam reforming
on the intake fuel. This technique has the potential of
reducing fuel consumption by optimizing the split ratio
between the fuel injected during negative valve overlap
and in the take stroke.®
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In this research, in order to simulate the fuel
CO/ H.-

(L- y)C,H.OH +%[%(1—

reforming effect, the reforming product

Where y is defined as the fraction of ethanol
converted into carbon monoxide and hydrogen (e.i. fuel
reforming rate). Thus, the role of different fuel reforming
rate is obtained by adding the H, and CO concentration
at the start of the cycle and changing the quantity of y. It
is worth noting that equivalence ratio refers to the
ethanol/air mixtures before they are mixed with exhaust
gas or converted into reforming products.

VI.  THEORETICAL EQUATION

In order to define any thermodynamic state
within the cylinder, two independent properties and the
mixture composition should be known. The general
equations governing conservation of mass, species,
and energy will be developed for a variable volume
reactor, shown in Figure (1). It is assumed that the
working fluid behaves as an ideal gas.

a) Conservation of Mass
The rate mass change within any control volume is:

K
m=>m _cte=IM_p
“ dt
k=1

b) Conservation of Species

Equations tracking the evolution of species
within the combustion chamber will be developed on a
mass basis corresponding to the definition in Eq. (17).

(17)

It must be said that mixing and stratification are
important and can be used for controlling HCCI, but in
this research, these effects are ignored for simplicity. As
a result the rate of heat release is solely depended on
the chemical kinetic reaction rates. To model the
combustion process of HCCI engine, it is necessary to
describe the heat release via a suitable chemical
mechanism and a well-matched, stiff chemical kinetic
solver. The model includes the effects of heat transfer,
for different engine configurations. The rates of
creation/destruction of chemical species are modelled
using mass-action kinetics and the specific reaction rate
constants strongly depend on the temperature. An
elementary reaction that involves ‘K’ chemical species in
‘" reactions can be represented in the form of:

K K
ZU{«Zk@ZUng (18)
k1 k1
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Y)Joz +2yCO+3yH, +3/93.76N,

ethanol/air mixture with fuel reforming rate is described
by:

I
Wy :ZUki qi
i-1

",y
Dy =0y — Uy

K ) K ,
q =kfiH[Xk]Uki _kriH[xk]Uki (21)
k=1 k=1

Wherevy, ¢, @ G .K; and K,are the

stoichiometric coefficients, the chemical symbol for the
kth species, the production rate of the Ath species, the
rate of progress variable for the th reaction, the forward
and reverse rate constants of the #th reaction
respectively. The forward and reverse rate constants of
the th reaction rate could be expressed as:

x - Ei
kg = AT'B' eXp(E) (22)
. kfi o3
i = Kci ( )
P kz:;Ukl
K, =K_ |22 24
o
K. = ex [A_SV__AHV’] (25)
o R RT

Where A , B, E and K are the pre-

exponential factor, temperature exponent, activation
energy and the equilibrium constants respectively. The
mass conservation equation is employed:

Wi _ oW

26
&t p (26)
c) Thermodynamic Property Treatment

The working fluid composition in the cylinder is
constantly changing. Once at any time the composition
is determined, mixture properties can be calculated.
This  method simply considers thermodynamic
properties of the mixture containing residual gas,



exhaust gas recirculation, unburned gaseous fuel and
air. For thermodynamic properties such as constant
pressure specific heat, enthalpy and entropy, the NASA
curve fits in the following forms are used:

C;k $ n-1
? = Z a.nkT (27)
n=1
h; > Ay a6
X —g, + Y T B (28)
RT 21: n “ T
Si - an 1,k
+1, n
Ezam InTk+Z n T +a, (29
n=1
d) Conservation of Energy
The generalized energy equation for a
thermodynamic control volume may be written as:
T =ZN:‘”'<h£Wk Qa1 Ao
a rC, c,m pC, at

The ideal gas law can be written as:

PV= nR,T (31)

These equations can be solved using Dvode subroutine.

e) Heat Transfer

Heat transfer from in-cylinder contents to
surrounding surfaces is modelled by Woschni
correlation.®® In this model, in-cylinder gas velocity and
convective heat transfer coefficient are as:

Vauirl \1s V,T.
=[(C, +C,21)]S, +C, 2+ (P-P,) (382
o=[(Cy, 1275 )] p ZP-V.( n) (32)

p ivi

h — 3.25T70.53 Bfo.Z P0.78a)0.78

In which B is assumed to be cylinder bore. Thus
the heat transfer correlation is obtained as:

Quan = hA(T _Twall)

RESULTS AND DISCUSSION

(33)

(34)

VII.

For the purpose of finding the accuracy of the
present model, the predicted values of in-cylinder
pressure for ethanol are compared with the experimental
obtained results.**The specifications of the engine used
in the experiments and test conditions are presented in
Table 1.

a) Cylinder Pressure

Variations of pressure with crank angle are
shown in Figures (2) and (3) for ¢=0.287 and ¢=0.334
respectively. As seen, the maximum predicted pressures

for the present model are about 71.48 bar and 78.123,
fairly comparable with corresponding experimental
values of 72 bar and 78.7 bar. It must be said that in the
present model 386 reactions are considered in order to
simulate these engine so that the trend and peak
pressures of predicted results are more compatible in
comparison with the theoretical predicted model.® In
order to investigate the effects of important parameters
on HCCI engine performance, the engine specification
used for this part is shown in Table 2.

b) Cylinder Temperature

Variation of temperature with crank angle is
shown in Figure (4) for ¢=0.287 and ¢=0.334. As
observed, the maximum anticipated temperatures for
the present model are about 1882 K and 2026 K for
¢=0.287 and ¢=0.334, respectively. As perceived, the
ignition process is started earlier for ¢=0.287 in
comparison with ¢=0.334 and also the expected
maximum temperature is higher for ¢=0.334 compared
with ¢=0.287.

c) Mole Fraction

The species mole fractions as a function of CAD
are analyzed for different equivalence ratios. Figures (5)
and (6) show that at the maximum in-cylinder
temperature, the concentrations of ethanol and oxygen
sharply decrease but the concentrations of CO and H,
increase. Then because of equation (33), the CO is
converted to CO, thus concentration of CO, increases.

a) The Effect of EGR Rate on In-Cylinder Pressure and
Temperature

Figures (7) and (8) show the variation of
pressure and temperature with the EGR rate. The intake
charge temperature is maintained at 430K and the
equivalence ratio is assumed to be 0.6. Figure (7) shows
that the peak pressure decreases with increase in EGR
rates, which indicates that pressure is affected by the
reduction in the chemical energy content in the engine
charge. As seen in Figure (8), the peak temperature
starts to decrease rapidly with higher EGR rates where
more unreactive molecules are available due to increase
in EGR rate. As observed, the increase of EGR delays
the ignition timing and slows down the combustion
reaction rate.

e) The Effect of Fuel Reforming Rate on In-Cylinder
Pressure and Temperature

Figures (9) and (10) show the variation of
pressure and temperature with the fuel reforming rate
respectively where the inlet temperature is maintained at
421K and the equivalence ratio is considered 0.6 for all
cases. As seen in Figure (9), while shooting up the fuel
reforming rate increases the in-cylinder pressure when
the fuel reforming rate reaches to 27%, there is a
considerable decrease in the pressure behavior above
this percentage which implies that the variation of
pressure is directly proportional to the ignition timing.
This matter elucidates that when ignition occurs after top
dead center, raising the fuel reforming rate culminates to
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increase in peak pressure on contrary to the case in
which ignition happens before the top dead center.

As seen in Figure (10), increasing the fuel
reforming rate to H, ,CO causes to have a remarkable
raise in the temperature trend. It must be said that the
engine performance is acceptable only for the case in
which fuel reforming rate is under 27% due to the fact
that the knock phenomena occurs in the range above
this value.

7) The Effect of Compression ratio on In-Cylinder
Pressure and Temperature

Figures (11) and (12) illustrate the variation of
pressure and temperature for different values of
compression ratio. As observed, by increasing the
compression ratio, the initiation of ignition is retarded
and burn duration is decreased and therefore the in-
cylinder heat release and chemical reaction rates are
enhanced and as a result the maximum pressure and
temperature goes up. It is worth noting that the
combustion process does not occur for the
compression ratio equal and lower than 14 and also at
compression ratios higher than 17, the auto-ignition
phenomenon occurs.

CONCLUSION

In this research, a single-zone thermodynamic
model is used to predict and analyze the combustion of
HCCI engines fuelled with ethanol. For this purpose, a
mechanism containing the important reactions of
ethanol is employed. Control of combustion
phenomenon, ignition timing and burn duration are the
main issues of these engines and the exhaust gas
recirculation (EGR), fuel reforming and compression
ratio are the attempts in order to achieve the acceptable
operation of these engines. The aim of this study is to
investigate the performance of HCCI engines using
these controlling methods.

From this analysis, the predicted pressures
have been compared with both experimental and
theoretical results and they show a good agreement with
the published data. In addition, the in-cylinder mole
fraction at different equivalence ratios shows that the
concentrations of ethanol and oxygen sharply decrease
but the concentrations of CO and H, increase and
because the CO is converted to CO, thus the
concentration of CO, increases. The effect of EGR rate
on the engine specification indicate that the ignition
timing and burn duration increase and the in-cylinder
pressure and temperature decrease as a result of
increasing the EGR rate.

As elucidated in this research, ignition timing
advances and burn duration shortens when the fuel
reforming rate enhances and above 27% of reforming
rate, higher amount of heat release may lead to
knocking in the cylinder. Furthermore, it is shown that
higher amount of fuel reforming rate results in increasing

VIII.

© 2012 Global Journals Inc. (US)

the peak temperature. The peak pressure is dominated
by the location of ignition timing which implies that the
increase in the fuel reforming rate under 27% causes the
enhancement in the pressure profile because the
initiation of ignition is after TDC, but above this
percentage, the pressure profile declines because the
initiation of ignition is before TDC. Consequently,
increasing the compression ratio results in advancing
the ignition timing, decreasing the burn duration and
increasing the in-cylinder pressure and temperature.
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Table 7 . Engine specifications

Displaced Volume 1600 cm?
Bore 120.65 mm
Stroke 140 mm
Connecting Road Length 260 mm
Inlet Temperature (K) 383
Comp. Ratio 18
Engine Speed 1000 RPM
0 A=0.278 , B=0.334
Exhaust Valve Opening 39° BBDC
Exhaust Valve Closing 10° BTDC
Inlet Valve Opening 5° ATDC
Inlet Valve Closing 13° ABDC
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Table 2 . Engine specifications

Displaced Volume 587.622 cm?®
Bore 72 mm
Ratio of the Connecting Road

length to Crank Radius 3.59
Inlet Temperature (K) 415 to 460 K
Engine Speed 1000 RPM
¢ 02t00.6
EGR Rate (%) 10to 50
Reforming Rate (%) 0to 100
Compression Ratio 14to 19

Figure 1 . Schematic view of control volume interaction with surrounding
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Figure 2 . Variation of predicted, experimental and theoretical values of pressure with crank angle for ¢ = 0.278
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THEORETICAL INVESTIGATION OVER THE EFFECTS OF EGR, FUEL REFORMING AND COMPRESSION RATIO ON THE HCCI
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Absiract - Failure Investigation was carried out on a fractured Weld neck flange of an 8”discharge
pipeline of an ethylene compressor in a Petrochemical complex. The Investigation was carried
out with the aim of determining the root cause of the failure. In the course of this investigation,
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Failure Analysis of a Weld Neck Flange of the
Discharge Piping of an Ethylene Compressor in
a Petrochemical Complex

Okpala, Alexander N

Abstract - Failure Investigation was carried out on a fractured
Weld neck flange of an 8"discharge pipeline of an ethylene
compressor in a Petrochemical complex. The Investigation
was carried out with the aim of determining the root cause of
the failure. In the course of this investigation, Metallurgical
techniques including micrography and fractography as well as
stress analysis of the piping were carried out on the failed part.
The root cause of the failure was identified as vibration
induced fatigue enhanced by the non-homogeneity of
the microstructure of the flange due to incorrect normalizing
practice after forging. Remedial measures to prevent a
reoccurrence were proffered.

Keyword Metallography,  Fractography,
Analysis, Striation, Fatigue, fransgranular.

. INTRODUCTION
The 8" piping that branches out from the main

Failure,

discharge piping of an Ethylene compressor, failed

after thirteen years of service life. The pipe
carries ethylene gas at approximately 27k/cm? at 75-
80°C. The failure took place on the upstream side of a
pressure safety valve (PSV) in the discharge piping of an
ethylene compressor around the HAZ between the 4'
weld neck flange and the weldment of the 4" to 8"
reducer. The reducer was completely snipped
(fractured) off from the weld-neck flange. This was
attributed to process upset. Photograph of the failure
weldneck flange is presented in figure 1. This paper
presents the failure analysis carried out with the aim of
finding the root cause.

[I. SCOPE OF REPORT

The scope of this report covers the failure
analysis of the fractured HAZ between the 4" weld
neck flange and weldment of 4" to 8" reducer of the
pressure safety valve. The material used is therefore
limited to the sample from the fractured 4"class 300
flange.

The scope of the failure analysis includes:

i. Complete metallographic analysis of failed
pieces with scanning electron microscopy
(SEM), and spectrometric analysis of material
and weldment.

i Mechanical Testing include; hardness testing
and Tensile strength determination.
iii. Combing piping stress analysis at fracture point

iv. Root cause determination and
recommendations to avoid reoccurrence of
failure.

METALLURGICAL STUDY OF FAILURE

a) Spectromelric Analysis

The Chemical analysis of the nipple was carried
out using an optical emission spectrometer which gave
the composition presented in Table 1.

[T1.

Table 7 :Chemical composition of Weld neck flange samples

C Cr Ni Si

Mn S P Cu

0.276 0.092 0.033 0.30

1.28 0.06 0.017 0.149

This conforms to ASTM A350 LF2

b) Metallographic Analysis

The fractured weld-neck flange of the pressure
safety valve was prepared for metallography in
accordance with ASTM E3, methods of preparation of

Author . Phd, Department of Mechanical Engineering, Faculty of
Engineering, Niger Delta University, Wilberforce Island, Bayels A
State. E-Mail : Okpalana@Gmail.Com

metallographic specimen. The three samples were then
observed under metallurgical microscope and the
resulting micrographs are presented in figures 2 and 3.

i. Discussion of Micrographs

The micrograph of the fractured weld-neck
flange of the pressure safety valve presented in figure 2,
shows coarse grain microstructure and the presence of
widmanstatten ferrite. The metallographic examination
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revealed that the microstructure and grain size vary
considerably with the maxim and minimum ASTM
grain size numbers being 3 and 6 respectively. The
grain sizes of the samples were determined in
consonance with the requirement of ASTM E 112.The
un-etched specimen presented in figure 3 shows a
number of porosities.

c) SEM Analysis

Sample from the weld neck flange of pressure
safety valve, was subjected to SEM fractography using
JEOL JSM-6390LV scanning electron microscope. In the
course of the SEM fractography, several shots were
taken at different points on each of the mounted
samples at magnification of x300, x500 and x700. The
resultant fractographs are presented in figures 4, 5 and
6.

i. Discussion of SEM Fractographs

The SEM fractograph of the weld neck flange of
pressure safety valve presented in figure 4 shows the
three-dimensional nature of the various grains which is
typical of (brittle) intergranular fracture as opined in
Davis(1998). The figure also shows various cleavages
which is typical of (brittle) transgranular fracture. The
fatigue striations revealed by this fractograph are

characteristic of fatigue failure. Another very prominent
revelation of the SEM fractograph of figure 4 is the
presence of a continous threadlike rod of inclusion
which is a very likely point of crack initiation. The
fractograph in figure 5 shows clearly the transgranular
fracture in a clearage. Figure 6 fractograph of this
sample shows mainly transgular and intergranular and
intergranular failure nodes. It could therefore be inferred
that the failure of this sample was catasrophic and was
to a largely extent by brittle mode. The inclusion and
blow holes in figure 3 as well as the dark particles in this
micrograph are a ponter to manufacturing flaws in the
flange.

MECHANICAL TEST

a) Microhardness Test

The sample from fractured weldment, flange of
pressure safety valvewas subjected to microhardness
test using Leco microhardness tester LM 700AP,
applying a load of 50gf in a dwell time of 15 seconds.
The test was carried out in accordance with ASTM
standard E92, standard test method for Vickers
hardness of metallic materials and ASTM E384,
standard test for microhardness of materials. The result
of the test is presented in table 2.

[V.

Table 2 :Microhardness Tests Result of pressure safety valve of weld neck flange

VHN | VHN | VHN | Average | poyiation | Range |Convertedto
(VHN) BHN
168.3 | 1348 | 1377 | 1469 18.5 335 143
i. Discussion

The high value of the deviation in the
hardness of the three points tested, shows in-
homogenity in the microstructure of the flange.

b) Tensile Strength of materials
The
[Rao (1998)]

Where k = 3.296 for alloy steel and 3.342 for
plain carbon steel.

tensile  strength = KxBHN Mpa

For the flange, Tensile strength = 3.296 x 143 =
471.33Mpa.

V. STRESS ANALYSIS OF FAILED WELDNECK

FLANGE
a) Deterrmination of the maximum allowable pressure
(Design pressure)
Data:

Nominal outside diameter, D = 4.5in
Nominal inside diameter, d = 4in

© 2012 Global Journals Inc. (US)

Mean diameter Dm = 4.25in
Operating Temperature = 75 — 80°C (167 — 176F)
Material of pipe = ASTM A 350 LF2
Designation: Similar to APl 5L. GR B
Operating pressure = 27kg/cm? = 385.354psi
The maximum allowable pressure is determined

in accordance with ANSI/ASME B31.8 standard for Gas
Transmission and Distribution system by the equation.

P=(@StD)x FXxExT 5.1

Where, P = Design pressure, (psi)

S = Specified minimum yield strength (psi)
t = Nominal wall thickness (in)

D = Nominal outside diameter (in)

F = Design factor

E = Longitudinal joint factor

T = Temperature de-rating factor.

S = 35,000psi [ANSI/ASME Code B31-8-2003, Appendix
D]



t = 0.25in

D =4.5in

F = 0.72 [ANSI/ASME Code B 31-8-2003 Table 841.1A]
E = 1.00 [ANSI/ASME Code B 31-8-2003 Table 841.1B]
T = 1.00 [ANSI/ASME Code B 31-8-2003 Table 841.1C]
Therefore Design pressure,
P=(2x35000x0.25+4.5)x0.72x 1.00x 1.00

= 2800Psi = 197.26kg/cm?

b) Deterrnination of the collapsing pressure of pjpe

The collapsing pipe pressure is determined,
taking into consideration the effect of lateral contraction
by the DNV equation.

_ 2By [t 3
Pe =17z [ﬁ]
[Antaki (2005)]

Where Pc = minimum net collapsing pipe pressure (psi)
Ey = modulus of elasticity = 28 x 10°psi

52

t = pipe thickness = 0.25in

pz_|2 25200(025)+12445 1+003(4'25)
¢ A VIDT: ’ “2\0.25

P.- 21756.7P, +36895764.71 = 0
P.=1,853.8psi=130.6Kg/cm’

d) Hoop Stress (Sp) Analysis
Sh = (Pe = Pj) (D -1t)/2t

= (1,853.8-385.35) (4.5-0.25)/2x0.25
= 12,481.825psi

Hoop stress criterion of ABS (2000) according
to Yong Bai and Qiang Bai (2005) is given by

Sh <FxSxT=0.72x 35000 x 1 =25,200

5.4

The hoop stress for the pipe is therefore
appropriate since it is less than the value obtained from
the criterion.

CONCLUSION /7 ROOT CAUSE OF
FAILURE

From the analysis carried out, the following
conclusions may be drawn;

1. The three samples provided failed by
catastrophic brittle fracture, the cracks being
intergranular and transgranular.

2. The failure mode is therefore brittle fracture
and the mechanism is fatigue.

3. The clearage like flakes (crack) observed in the

VL

Dm = Mean diameter of pipe = 4.25in
A= Poisson ration = 0.29
Therefore, collapsing pipe pressure,

_ 2x28x10° [0.25

3
= = 12,445psi=878.75Kg/cn?
¢ ™ 1-(0.29)2 4.25] ps g

¢) Determination of Maximum allowable net external
pressure for pipe with eccentricity (1% out-of-
rounaness)

P?—[2s(5) +(1+003(2)R)|P +
25(5)r =0

[Yong Bai and Qiang Bai (2005)]

5.3

Where P, = maximum allowable net external pressure

Pc = critical value of collapsing pressure

S = yield stress allowable stress value.

= 25,200 psi [ANSI/ASME code B31-4-2006, Table 402.3.1(a)
0.25

P, + 2 x25,200 (ﬁ) x12,445 =0

SEM fractographs are attributed to stresses
produced by localized transformation and
decreased  solubility of hydrogen during
cooling after hot working (forging). Hydrogen in
excess of bppm plays an important role in this
phenomenon and can be prevented by vacuum
degassing treatment.

The pipe stresses are appropriate.

Failure of the 4" weldneck flange of pressure
safety valve was a result of vibration induced
fatigue enhanced by the weakened
microstructure of the flangedue to incorrect
normalizing practice after forging and hydrogen
embrittlement.

VII.  RECOMMENDATIONS

1. The flange used for replacing the failld one
should be sourced from vendors that can
guarantee the use of vacuum degassing after
forging as this has been found to reduce
hydrogen to less than 3ppm in forgings which
ultimately preclude the possibility of hydrogen
embrittlement.

2. The flange used for replacing the new one
should be subjected to normalizing heat
treatment at 910°C for 30minutes as research
work carried out by Belgian Welding Institute for
a material of similar composition revealed that
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the aforementioned normalizing practice yielded
fine grain and fairly homogeneous microstructure
with ASTM grain size number 8 to 9 and little
variation in the flange hardness.
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Fig 3 : Micrograph of weldneck flange of PSV,
unetched x100 showing porosities
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Fig 4 : Fractograph of failed weldneck flange
of PSV x500
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Fig 2 . Micrograph of weldneck flange of PSV,
2% nital etched x 800

Fig 5 : SEM Fractograph of failed flange of
PSV x700
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Fig 6 - SEM Fractograph of failed flange of
PSV x300
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Determination of Flux Consumption in
Submerged arc Welding by the Effect of
Welding Parameters by Using R.S.M
Techniques

Krishankant *, Sandeep Jindal ° & Shashi Kant Shekhar®

Absiract - Purpose : Submerged arc welding (SAW) is a
common arc welding process where the total welding cost
includes the cost of the flux consumed during welding, SAW
is preferable more its inherent qualities like easy control of
process variables, high quality, deep penetration, smooth
finish. Flux used in submerged arc welding contributes a major
part towards welding cost. In the present work, the effect of
operating voltage, welding current, welding speed and basicity
index on flux consumption has been studied. Flux
consumption for each bead was weighed. Although the
physical and chemical properties of SAW fluxes have been
studied widely, very little attention has been paid to the factors
that affect its consumption.

Design/Methodology and  Technique The
experiment was designed based on a five level factorial central
composite rotatable design with full replication The
experimental calculations and results graph was conducted as
per the design matrix using Design Expert Software. The
response surface methodology (RSM) is a set of techniques
that encompasses (i) the designing of a set of experiments for
adequate and reliable measurement of the true mean
response of interest; (ii) the determining of mathematical
model with best fits; (i) finding the optimum set of
experimental factors that produces maximum or minimum
value of response; and (iv) representing the direct and
interactive effects of process variables on the bead
parameters through two dimensional and three dimensional
graphs.

Keywords = RS.M , Process Paramelers, Submerged
arc welding,H.S.L.A Material, Design Expert.

. INTRODUCTION

esponse surface methodology (RSM) is a
Qteohnique to determine and represent the cause

and effect relationship between true mean
responses and input control variables influencing the
responses as a two or three dimensional hyper surface
[2]. The accuracy and effectiveness of an experimental
program depends on careful planning and execution of
the experimental procedures In Submerged arc welding
(SAW) of various wall thickness, a common problem

Author o. - Faculty of Mechanical Engineering ,Galaxy Global Group of
Institutions, Dinarpur, Ambala, India.

Author o Faculty of Mechanical Engineering, Mullana University
Mullana, Ambala, India.

Author p . Faculty of Mechanical Engineering, Mullana University
Mullana, Ambala, India.

faced in industry is the selection of suitable values for
the process parameters to the required flux
consumption, bead geometry and quality, especially the
bead penetration, reinforcement, bead width and
dilution [1]. In submerged arc welding (SAW), the total
welding cost includes the cost of the flux consumed . In
the present work, the effect of operating voltage,
welding current, welding speed and nozzle to plate
distance on flux consumption has been studied. Flux
consumption for each bead was weighed [8]. Response
surface methodology was applied to derive
mathematical models to predict and control the flux
consumption within the range of the parameters. It was
found that flux consumption increases with the increase
in operating voltage, decreases with the increase in
nozzle to plate distance and welding speed. This paper
deals with the application of RSM in developing
mathematical models and plotting contour graphs
relating important input process parameters namely the
open-circuit Current (C), Voltage (V), Welding speed (5)
and the nozzle-to-plate distance (D) in the SAW ,through
the development of a computer program find out the
effect of parameters on flux consumption.[1].

During SAW process only that portion of the flux
that is actually melted is consumed. The unused portion
of the flux is separated from the slag and reused. The
consumption of the flux is dependent upon the flux
melting. The heat needed to melt the flux comes from
three sources:[1]: i. Conduction from the molten metal,

ii . Radiation from the arc, iii. Resistance heating
of the slag. The conduction from molten metal would
depend upon the weld metal temperature and weld
metal-flux contact area. This contact area is dependent
upon the bead shape, hence welding parameters.
Although the physical and chemical properties of SAW
fluxes have been studied widely, very little attention has
been paid to the factors that affect its consumption. In a
different work it has been shown that the flux
consumption generally increases with increasing
welding current reaches a maximum and then starts
decreasing again. Although several authors have stated
that the flux consumption can be influenced by physical
properties such as density and particle size, no
systematic information is presently available [4].
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[1. EXPERIMENTAL PROCEDURE

The experiment was designed based on a
designing the experiments based on Box-Behnken
Design (BBD) using state ease 6.0 version of design of
experiment.The experiment was conducted as per the
design matrix using TORNANDO SAW M-800 equipment
at Mullana University Mullana India. Welding was done
bead on material plate of Mild Steel. The size of each
specimen was 200*150 mm of thickness 10 mm. ESAB
SA1 (E8) copper coated wire of 4 mm diameter
electrode, granular flux was used for welding. Two
transverse specimens were cut from each weldment and
standard metallographic procedures were adopted. The
bead profiles were drawn using a reflective type profile
projector. The bead profile parameters were measured
using an accurate digital planimeter [8].Before starting
welding on plate weighted the flux and again weight the
flux after complete bead on the plate. That the way how
calculated the flux consumption for each bead when the
parameters selected accordingly Table 1.

[TI. PLAN OF INVESTIGATIONS

The research work was planned to be carried
out in the following steps [4] :

1. ldentifying the process parameters.

2. Finding the upper and lower limits of the control
variables, viz. open-circuit voltage (14, Current (C),
welding speed (S), and nozzle-to-plate distance
D)

3. Developing of the design matrix

4. Conducting the experiments as per the design
matrix.

5. Checking the adequacy of the models developed;
6. Analysis of results & Conclusions.

a) Ildentification of the process parameters

The following independently  controllable
process parameters were identified to carry out the
experiments: open-circuit Voltage (); Current (C);
Welding speed (5); and Nozzle-to-plate distance (D) [1].

b) Finding the limits of the process variables

Trial runs were carried out by varying one of the
process parameters whilst keeping the rest of them at
constant values. The working range was decided upon
by inspecting the bead for smooth appearance and the
absence of any visible defects. The upper limit of a
factor was coded as +2 and the lower limit as -2, the
coded values being calculated from the following
relationship [1]:

i 2[2X_(Xmax +_Xmin)]
| =

(Xmax - Xmin)

© 2012 Global Journals Inc. (US)

where X/ is the required coded value of a
variable X; and Xis any value of the variable from Xmin
to Xmax. The selected process parameters with their
limits, units and notations are given in Table 1.

Parameters Units Limits

-2 -1 0 +1 +2
Current  (C) Amp 300 350 400 450 500
Voltage (V) Volts 26 28 30 32 34
Welding Speed (S) M/Hr 21 24 27 30 33
N.P. Distance (D) MM 16 18 20 22 24

c) Developing the design matrix

The selected design matrix, is a design
consisting of 29 sets of coded conditions. It comprises a
full replication of [2]. All welding parameters at the
intermediate level points and the combinations of each
of the welding variables at either its lowest (+2) level or
highest (-2) level with the other three variables at the
intermediate levels constitute the star points. Thus the
31 experimental runs allowed the estimation of the
linear, quadratic and two-way interactive effects of the
process parameters.

d) Conaducting the experiment as per the design matrix

The experiments were conducted as per the
design matrix at random, to avoid the possibility of
systematic errors infiltrating the system.

e) Development of mathematical models

The response function representing any of the
weld bead dimensions can be expressed as [3].

Y =f(V,C, S D). The relationship selected being
a second degree response surface expressed as
follows: Y = b0+b1V+ b2C+ b38+ b4D+ b11V2+b22C2
+b33S,+by4D,+b1,VC+ b3 VSHby VD + by CSHb,, CD+ by SD



Experiment Process Parameters Responses Factors
Nozzle to Plate Flux
Standard Run Current Voltage Welding Speed Distance Consumption
Limits Numbers (Amperes) (Volts) (M/hr) (M.M) (Gms)
1 11 300 26 27 20 33.0
2 26 500 26 27 20 78.0
3 17 300 34 27 20 45.0
4 19 500 34 27 20 60.0
5 9 400 30 21 16 30.0
6 23 400 30 33 16 39.0
7 400 30 21 24 40.0
8 400 30 33 24 45.0
9 28 300 30 27 16 30.0
10 3 500 30 27 16 75.0
1 25 300 30 27 24 48.0
12 20 500 30 27 24 60.0
13 27 400 26 21 20 38.0
14 12 400 34 21 20 32.0
15 8 400 26 33 20 40.0
16 2 400 34 33 20 40.0
17 15 300 30 21 20 35.0
18 4 500 30 21 20 50.0
19 18 300 30 33 20 23.0
20 14 500 30 33 20 78.0
o1 5 400 26 27 16 48.0
29 24 400 34 27 16 40.0
23 1 400 26 27 24 50.0
24 16 400 34 27 24 47.0
o5 21 400 30 27 20 42.0
%6 29 400 30 27 20 43.0
o7 10 400 30 27 20 44.0
o8 13 400 30 27 20 48.0
29 22 400 30 27 20 40.0

[V.  RESULTS AND DISCUSSION

The analysis of variance (ANOVA) was applied
to study the effect of input parameters on the flux
consumption [4]. It revealed that the quadratic model is
the best suggested model. In addition to this, the
goodness of fit of the fitted quadratic model was also
evaluated through ‘lack of fit test’[8]. The "Prob > F" for
all these tests was found in excess of 0.001, implying
that the lack of fit is insignificant. So, for further analysis
this model was used.

Interaction effects :- The difference in effect of
one variable when a second variable is changed from
one level to another is known as interaction effect and
study of interaction effects of process variables on bead
dimensions is interesting and very wuseful for
understanding the process behavior. In this study, the

effect of welding current, arc voltage, welding speed
and distance between tip of nozzle & work piece on the
flux consumption.

750313 1'

631188 |
511379 L—-- =
-
397813
1

2r.3648 |

Flax Consumption

e =t 1]
1000
-

35000 K :
e curren
16.00 ™300 00

3D surface graphs for the Flux Consumption between
nozzle to plate distance and current

© 2012 Global Journals Inc. (US)

(A) Volume XII Issue II Version I m

=}

&

| of Researches in Engineering

Global Journa



Global Journal of Researches in Engineering (A ) Volume XII Issue II Version I E

ansummption

Flue

A . "
C welding speed MO0 " 350 00
b A current
2100 30000

3D surface graphs for the Flux Consumption between
welding speed and current

185313 r_

56 9836

Il.
ey
i "' "
oGS5 g f
’4"‘-"&"
LE

G
£z Zz
ST T

854479 #

ux Consumption
i
——r
il
!'\

F

i voltage 2000 W

A current

-k\‘-"
26,00 7 300,00

3D surface graphs for the Flux Consumption between
voltage and current.

V.  CONCLUSIONS

On the basis of present study the following
conclusions can be drawn:

1. RSM can be used effectively in analyzing the cause
and the effect of process parameters on response.
The RSM is also used to draw contour graphs for
various responses to show the interaction effects of
different process parameters.

2. Flux consumption increased with the increase in
open circuit voltage and very small increases with

increases in current.

3. Welding speed has negative effect on flux
consumption.

4. Flux consumption also small decreases with the
increase in nozzle to plate distance.

© 2012 Global Journals Inc. (US)
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MedhAMshasShOdhini — An Efficient Bilingual
Search Engine Tool for Telugu Language

Dr.K.V.N.Sunitha

Abstract - Search engine technology has become quite
popular to help users seek information available on the web.
The success of a searching system is determined by the
quality and efficiency of the search results. There may be very
good items on the search topic in other language, but, search
engine will generally retrieve items of only one language. Most
of these search engines use pattern search which is not
efficient. In this paper we present a tool that addresses this
problem. Here we discuss the work carried out in developing
an efficient tool that retrieves all the items of the database
relevant to search term, not just the term matching. This tool
retrieves all the synonym matches from both languages.
‘MedhAMshashQOdhini’, meaning, the one which searches
exactly what your brain wants to search for, retrieves the
documents in both Telugu and English languages. This tool
gives the flexibility of searching based on the context, based
on the semantics in two different languages. Main claim of the
paper is the efficient architecture of thesaurus and the
procedure used in retrieving the relevant documents in both
languages based on the context.

Keywords . MedhAMshashOadhini, Telugu dictionary,
Foreign key, EngTelMap, context resolution, reverse

mapping.
[. INTRODUCTION

he growth of the Web leads to high popularity of
the online search services. The success of a

searching system is determined by the quality and
efficiency of the search results. Most users have been
trained to become accustomed to the traditional search
interface where a user submits a query to an input
textbox. It is not easy for Web users to specify their
search intentions by term combination. Sometimes a
user can not generate a query correctly even though the
user is clear about what to search.. The vastness of
knowledge available on the WWW is the cause of our
ever-increasing vulnerability to “not the best” knowledge
available. As the number of indexable pages on the Web
exceeds, it becomes more and more difficult for search
engines to keep an up-to-date and comprehensive
search index, resulting in low precision and low recall
rates. Users often find it difficult to search for useful and
high-quality information on the Web using general-
purpose search engines, especially when searching for
information on a specific topic or in a language other
than English[1]. Many domain specific or language
specific search engines have been built to facilitate
more efficient searching in different areas. But for Indian

Author : CSE Dept, G.Narayanamma Institute of Technology and
Science, Shaikpet, Hyderabad, India.
E-mail : k.v.n.sunitha@gmail.com

languages, it is still not much advanced. For Telugu
language, perhaps, there is no efficient search engine
that is based on thesaurus.

Telugu has a vast and rich culture and literature
dating back to many centuries[2]. Yet there is no widely
available electronic thesaurus till date. However bilingual
dictionaries are available. For NLP applications,
Thesaurus is to be constructed from these dictionaries.
The existing searching system gives results only for the
search term given and it doesn’t provide any specific
meanings for the given word depending upon the
context.

In this paper, we present our work in designing
and implementing a software tool that addresses this
problem. We will focus on the architectural design of the
tool. The rest of the paper is organized as follows.
Section 2 reviews related work in search engine
development. Section 3 discusses our research
objective. In Section 4, we present our proposed
system, called “medhAMshashOdhini,” that we have
developed to help users create specialized search
engines in different domains and languages. Section 5
presents sample results.

[I. STATE OF THE ART

There are many free software tools that provide
all of the components of a search engine. Although
these toolkits provide integrated environments for users
to build their own domain-specific search engines, most
of these tools only work for English documents and are
not able to process non-English documents, especially
for non-alphabetical languages. Only a few of them,
such as GreenStone, support multilingual collection
building. As a result, most of these tools cannot be used
to create digital library for non-English collections.
Another problem is that many of these tools do not
provide enough technical details, and their components
and building steps are tightly coupled. As a result, users
often find it difficult to customize the tools or reuse the
intermediate results in other applications (such as
document classification) even if they have strong
technical skills. For example, in Alkaline, all the
intermediate results of the spidering and indexing
processes are hidden from users. In addition, most of
these tools store the spidering results (Web pages) and
indexing results (indexed terms and the document-term
relationships) in binary format or other proprietary
formats, often due to performance issues. This has
made it very difficult, if not impossible, for users to use
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the results from a search tool for other purposes or in
other applications.

The popular search engine, Google, uses the
random walk algorithm, which ranks the documents
according to the link structure, coupled with the local
query specific score to give the final rank to the page[4].

Search engines like oingo.com, excite.com and
simpli.com also provide meaning based searching.
Launched in October 1999, QOingo has already
introduced three fully functional products: DirectSearch,
DomainSense and AdSense. DirectSearch, a meaning-
based search technology, uses the company's ontology
to provide more precise and effective search results.
DomainSense, Oingo's meaning-based domain name
suggestion technology, currently increases domain
name sales for leading registrars around the world.
AdSense  serves the most highly targeted
advertisements on the Internet; effectively targeting
advertisements based on search meanings rather than
keywords[3].

Step in the direction of meaning based
searching was taken by a project of Chinese Academy
of Sciences. This project [4], accomplished in 1998,
worked on simplified Chinese and English. This project
provided the flexibility of adding Traditional Chinese
(Big5) and Traditional Chinese (EUC) in the future. Its
established system consisted of two subsystems:
Organization based subsystem and Web page based
subsystem. Organization based subsystem was
developed specially for users to find whether a certain
organization in China had its own website and some
detailed information about that organization. The web
page based subsystem was developed for users for
searching information in the web documents.

[T1. MEDHAMSHASHODHINI

‘MedhAMshashQdhini’, meaning, the one which
searches exactly what your brain wants to search for,
retrieves the documents in both Telugu and English
languages. This tool gives the flexibility of searching
based on the context, based on the semantics in two

different languages. Different ways of searching
provided by medhAMshashOdhini is described as
below.

a) Synonym based Searching

There is no controlled vocabulary or list of
standardized terms or descriptors for the Web. Because
there is no controlled vocabulary, the use of synonyms
and variations of keywords to describe the search query
is very important.

b) Context based Searching

If the word has different meanings, depending
upon the context all the different meanings will be
displayed.

© 2012 Global Journals Inc. (US)

¢) Cross linear Searching

For a given term in Telugu we can retrieve
words in English. Searching is possible for both the
languages i.e searching is possible from English-Telugu
as well as from Telugu—English.

Letter
&S00 Answer

North

The objectives of this work are :

e Manual Construction of Telugu Thesaurus

e Efficient creation and manipulation of
database for the thesaurus.

the

e Creating transliterable input control so that user
can give input in both Telugu and English.

e Using database for context resolution

e Fetching the results using the URL from web
server

e Performing web content mining for retrieving the
links

o Displaying list of Websites that matches the given
search criteria

[V. ARCHITECTURE OF
MEDHAMSHASHODHINI

a) Thesaurus Building

In the proposed system we use relational
database(tables) to store and retrieve large amounts of
data. Here we consider two schemas, one for generic
context and another for specific context. Each context
will in turn have two tables. General context contains two
tables: GenWordsEng(table for English  words),
GenWordsTel(table for Telugu words). Specific context
contains two tables: EngSp(Spefic context table for
English words), TelSp(Specific context table for Telugu
words).

i. GenWordsEng Table

This table contains all the English words. The
table ‘GenWordsEng’, shown in Table 1, has two
attributes: ‘Word’ and ‘Id’. ‘Id’ is the primary key, which
uniquely identifies the words in the table. ‘Word'" attribute
is also unique, which doesn't allow having duplicate
copies of word in the table. For each word in the table a
unique id is assigned so that, using the id, words can be
retrieved from other table. Both will act as the candidate
keys. ‘ld" of GenWordsTel acts as foreign key for
GenWordsEng table. This foreign key is used in
EngTelMap as discussed in section 4.4



Word
Letter

Rent
Hundred
Tax
Gold
Hand
answer
do

a

O©| O N| O] O M| W N —

Table 7 : English words general context — GenWordsEng

ii. GenWordsTel Table

This table contains all Telugu words and its
corresponding English word Id. Just like GenWordsEng
table, it also has two attributes ‘Word’ and ‘Id’ with a
difference that in this table, only the attribute ‘Word'’ is
unique and hence is the primary key. Id stores the value
of GenWordsEng Id. So it may be duplicated. For
example, consider word ‘Gold’. It's Id in GenWordsEng
is 5. All its semantically equivalent words of Telugu will
have the same value, i.e. 5, in their Id field as shown in
Table 2.

Word d
Letter 1
Rent 2
Hundred 3
Tax 4
Gold 5 1
Hand 6
answer 7
do 8

Word
&S00

SFS)
29aJ°8D

a

“‘o‘sgo

2orrdo
&
DG
8380
gd

re’

gjlojon|jon|ol |0 N |

Table 2 General Context Telugu table - GenWordsTel

b) Mapping for General Context
Mapping is the main module that retrieves
semantically equivalent words from Telugu if the search
term is in English and vice versa. As stated above, id of
GenWordsEng table is the foreign key of GenWordsTel
table. For example, if the search term is ‘Gold’ whose id
is ‘5" in GenWordsEng, the tool searches for value ‘5’ in
Id column of GenWordsTel and retrieves all the rows of
id ‘5’ to get the respective synonyms for English word in
GenWordsEng. Thus, by this mapping we can get
multiple synonyms for given English word as shown in
Fig.2
Gold = &o (sva-rNM), exorrdo (haM-gA-rM), & (pai-Di),

d
bi’o% (pa-si-di), 8580 (ka-na-kM), @& (pu-tta-Di)

]

Word Id
&t 1

g 1
BaI20 7
o 5
Dot 5

oa 5
Do 5
&5¢0 5
[3)2: 3 5

Fig 2 Mapping word with its synonyms
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Word Id
Word Id
ehdo 1
Letter 1
(371 1
Rent 2
a0 7
Hundred 3
o 5
Tax 4 /
; Dorriio 5
Gold 5 2
S 2é 5
Hand 6
Sk 5
answer 7
5% 5
do 8
DBE 5

Fig 3 . Reverse mapping

Fig 3 shows reverse mapping, in which we can
get English synonym for given Telugu word. So, if you
give any of the above mentioned Telugu word, it will
map to the English word ‘Gold’ with the help of Id field.

Qgo, eorrdo, DG, DIG, 8d%o, GG = Gold

In fig.4, we can observe, mapping within the
table, which gives multiple Telugu synonyms for given
Telugu word. Given a word in Telugu, get the
corresponding Id of it and then scan the whole table for
that Id in Id column and extract all the words having that
Id. Then the result set contains all the synonyms for the
given word.

Word ¥/
extido 1 1
3L 1 :’
B2 7
o 5
2olrdo 5 3
P 5 <
Dol 5 S
€580 5 =
D 5 F

Fig 4 . Mapping in the same table

© 2012 Global Journals Inc. (US)

For example, consider the word %¢go’, Id of it

is’5’, searching the whole table for Id 5, we get the
words like: exom8o , PG, DIE, 3o, HSE . Thus in

this kind of mapping we can get English/Telugu
synonyms for given words of same language.

c) Specific Context Tables and Mapping

These tables are designed for user specific
match. A word may be having many meanings.
Depending on the user choice, it will search only for
those user selected meanings instead of all semantically
related words.

i. EngSpTlable

As shown in Table 3, EngSp table contains four
attributes: Id, Eword, Eid, Tid. ’Id" is the primary key
which uniquely identifies the word in the table. ‘Eword’ is
the English word which is the unique key avoiding
duplicate copies. ‘Eid’ and Tid’ are the ids of the
English and Telugu synonyms of the word in the same
table and the other table. ’Eid’s are the Id’s of English
words in the same table. 'Tid’s are the Telugu word id’s
in table ‘TelSp’. Using these two columns id’s we get
synonyms for the given word.

Id Word Eld Tld
1 reply 7 1,3
2 add 3,4 10
3 join 2,4 10
4 combine 23 10
5 Gold 5




6 reason 8 11
7 answer 1 1,3
8 excuse 6 11
9 north 1

10 grow 12

Table 3 : Specific context English table (EngSp)

ii. TelSp

Table 4 is ‘TelSp’ table which has Telugu words
with its corresponding Ids. This table contains four
attributes: ‘Id’, “Tword’, ‘Eid’, ‘Tid’. 'Id" is the primary key
which uniquely identifies the Telugu word in the table.
“Tword’ is the Telugu word which is unique, avoiding
duplicate entries of the same word. ‘Eid" and 'Tid" are
the Ids of the English and Telugu synonyms of the word
in the same table and other table. 'Eid’s are the ids of
English words in the EngSp table. 'Tid’s are the Telugu
word ids in the same table. Using these two columns we
get synonyms for the given word.

7 ogo | 56789 | 5
5 2)orGo 4,6,7,8,9 5
6 ) 45789 | 5
7 DR 45,6,8,9 5
8 8o 45,6,7,9 5
9 0ad 45678 | 5
10 S --- 2,34
11 FO 12,13 6,8
12 20cdd 11 10
13 S 11 6

Table 4 : Specific context Telugu table (TelSp)

d) EngTelMap - Mapping

This mapping is done when the given term is in
English, and has many meanings; we need to search for
a specific meaning. Fig.5 shows the EngTel Mapping.
From the figure we can observe the mapping between
the two tables in specific context. Given an English word
get the Tids of the word. Now scan the ‘Id’ column of
‘TelSp’ using the Tid’'s we got previously, as shown in
the figure. So, for example, for the English word ‘reply’,
Tids are:1,3. So, get the words from TelSp table with ids

Id bl Tid Eld 1 and 3. The resulting set of words is list of synonyms of
1 ea00 2,3 179 the word ‘reply’.
S 1 1 reply: eddo, aarcen. This illustrates forward
3 BT 1 7 mapping from English to Telugu.
I Word TId Eid
Id Word Eld TH / 1 etlo 23 1,7.9
1 reply 7 13 2 &ip 1 1
2 add 3.4 10 \ 3 B0 1 7
3 join 2.4 10 4 o 56789 | 5
4 combine 23 10 5 oo | 46789 | 5
5 Gold — ] 6 PE 4,57.89 5
6 reason 8 1l 7 Dod 45689 5
7 answer 1 13 8 &3a | 45679 | S
8 €XCuSe 6 1l 9 Dad 456,18 5
9 north — 1 10 ewedy _ 234
______ 1 Fy 259 — 6,8

Fig 5 :EngTelMap
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i Word Eld T
1 reply 7 13 X
2 add 3.4 10
3 join 2.4 10
4 combine 23 10
5 Gold — 5
6 reason 8 11
7 answer 1 13
8 excuse 6 11
9 north — 1

Fig 6 : TelEngMap

The figure 6 shows how the backward mapping
goes from Telugu table to English table in specific
context. Given a Telugu word, first get the Eid of the
corresponding Tword from ‘Eid’ column. Scan the
EngSp table for the retrieved ids previously, and extract
the respective English words from EngSp table, then the
resulting set contains all the English synonyms for the
given Telugu word. In Fig 7, we can see the mapping
within the table, where we can get the multiple Telugu
synonyms in various context for given Telugu word.
Given a Telugu word, we get the Tid of the
corresponding word and scan the same table for the
retrieved id. The result set contains the set of Telugu
words which resembles meanings for given word in
various contexts.

For eg:word: Jr€ = otd, s°6e0

> 2012 Global Journals Inc. (US)

Id Word TId Eid
1 exthio 23 17.9
2 (3}:)] 1 1
3 a0 1 7
4 KGo 5.6.7.89 3
5 2ot 46,789 3
6 P 45789 | 3
7 DG 45689 | 3
8 &30 4.5.6,1.9 3
9 pod 45678 | 5
10 Erd — 234
11 P — 6.8
I Word Tid Eld
1 €660 23 1,7.9
2 o5)] 1 1
3 BIZ0 1 7
4 o 56,789 5
5 200 46,789 5
6 ol 4,5,7.89 5
7 DR 45689 5
8 8350 456,79 5
9 ac 456,778 5
10 S Jaa — 23,4
— 11 e 213 6.8
£ © 2och n 10
E 13 gm0 n 6

Fig 7 - Mapping in the same table

[X. CONCLUSION

The overall quality of web searching system is
determined not only by the prowess of its searching
algorithm, but also by the caliber of its corpus, both in
terms of comprehensiveness (e.g. coverage of topics,



language, etc.) and refinement (e.g. freshness,
avoidance of redundancy, etc.).The relative corpus size
estimates competitive marketing advantage and
bragging rights in the context of the web searching.

We have collected 700 Telugu words with their
respective synonyms in general context and 25 Telugu
words with different synonyms and semantically related
words in specific context. In all the corpus has 1,020
words stored in a very efficient manner.

Manual procedures of thesaurus building can
be a bottleneck of our proposed approach. In our future
work we are going to address the problem by making
use of automated lexical acquisition. The automatically
constructed thesaurus can also be taken as a starting
point for developing a better searching system. In the
present system we have developed tools for searching
Telugu and English words. This can be extended to
other languages so that the wuser can perform
multilingual searching at one go.
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(US), FARSE can decide whether he/she would like to publish his/her research in closed manner.
When readers will buy that individual research paper for reading, 80% of its earning by Global
Journals Inc. (US) will be transferred to FARSE member's bank account after certain threshold
balance. There is no time limit for collection. FARSE member can decide its price and we can help
in decision.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN ENGINEERING (MARSE)

'MARSE' title will be awarded to the person after approval of Editor-in-Chief and Editorial Board.
The title 'MARSE" can be added to name in the following manner. eg. Dr. John E. Hall, Ph.D.,
MARSE or William Walldroff Ph. D., M.S., MARSE

Being MARSE is a respectful honor. It authenticates your research activities. After becoming
MARSE, you can use 'MARSE' title as you use your degree in suffix of your name. This will definitely
will enhance and add up your name. You can use it on vyour Career Counseling
Materials/CV/Resume/Visiting Card/Name Plate etc.

40% Discount will be provided to MARSE members for publishing research papers in Global
Journals Inc., if our Editorial Board and Peer Reviewers accept the paper. For the life time, if you
are author/co-author of any paper bill sent to you will automatically be discounted one by 60%
MARSE will be given a renowned, secure, free professional email address with 30 GB of space
eg.johnhall@globaljournals.org. You will be facilitated with Webmail, SpamAssassin, Email
Forwarders, Auto-Responders, Email Delivery Route tracing, etc.

MARSE member is eligible to become paid peer reviewer at Global Journals Inc. to earn up to 10%
of realized author charges taken from author of respective paper. After reviewing 5 or more
papers you can request to transfer the amount to your bank account or to your PayPal account.
MARSE member can apply for free approval, grading and certification of some of their Educational
and Institutional Degrees from Global Journals Inc. (US) and Open Association of Research,Society
U.S.A.

MARSE is eligible to earn from their researches: While publishing his paper with Global Journals
Inc. (US), MARSE can decide whether he/she would like to publish his/her research in closed
manner. When readers will buy that individual research paper for reading, 40% of its earning by
Global Journals Inc. (US) will be transferred to MARSE member's bank account after certain
threshold balance. There is no time limit for collection. MARSE member can decide its price and we
can help in decision.
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AUXILIARY MEMBERSHIPS

ANNUAL MEMBER

e Annual Member will be authorized to receive e-Journal GJRE for one
year (subscription for one year).

e The member will be allotted free 1 GB Web-space along with subDomain to
contribute and participate in our activities.

e A professional email address will be allotted free 500 MB email space.

PAPER PUBLICATION

e The members can publish paper once. The paper will be sent to two-peer
reviewer. The paper will be published after the acceptance of peer reviewers and
Editorial Board.
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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,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
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
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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:
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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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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

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 .
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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.

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.
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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.

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
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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.
®  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.

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

Insertion a title at the foot of a page with the subsequent text on the next page
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®  Separating a table/chart or figure - impound each figure/table to a single page
®  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.

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
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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

As a outline 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
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
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:

®  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.

®  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.

®  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

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

XV



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 |f 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

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

If 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.
e  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.

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.

®  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.
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® 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
®  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
e If 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.
Try to 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?
®  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.

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.
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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.

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

XIX

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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