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Qualitative Risk Analysis Study of Offshore
Aqguaculture Ocean Plantation System

Sulaiman 0.0.% Sakinah N. °, Amagee A.?, Bahrain Z.®, Kader A.S.A¥, Adi M.}, Othman K. *
& Ahmad M.F."

Abstract - Complex system design is increasingly adopting
on risk and reliability analysis. Approach population and urban
development expand in landscape island countries or
countries with long coastlines, city planners and engineers
resort to land reclamation to ease the pressure on existing
heavily-used land and underground spaces using risk based
design. Risk based design has also been used on system that
use fill materials from seabed, hills, deep underground
excavations, and even construction debris, engineers are able
to create relatively vast and valuable land from the sea. An
aquaculture industry is the fastest growing food producing
sector in the world. Considerable interest exists in developing
open ocean aquaculture in response to a shortage of suitable,
sheltered inshore locations and possible husbandry
advantages of oceanic sites. Adopting the concept of very
large floating structure in aquaculture farming in ocean is like
to produce more aquaculture product like seaweed. All being
property and support for growing aquaculture industry. On risk
analysis study of offshore aquaculture ocean plantation
system is very important to determine the system functionality
and capability that meet sustainable and reliability
requirement. The research will qualitatively assess system risk
and quantify mooring failure probability, maximum force and
required number of mooring as well as associated cost.
Keywords . risk, reliability, offshore, aquaculture, algae,
oceanic, farming.

I.  INTRODUCTION

he technology, for very large floating structures has
developed continually, while changing societal

needs have resulted in many different applications
of the technology for floating structure. Very large
floating structure for offshore aquaculture of seaweed
could be adapted TO offshore aquaculture ocean
plantation system for oceanic farming of fish, prawn,
squid and many more. The design of very large floating
structure for offshore aquaculture ocean plantation
system required a reliable and risk free system with
robust mathematical and simulation, risk and reliability
of the hydroelastic structure, mooring system, structure,
and material. Hence, the study of risk and reliability for
the mooring system of offshore aquaculture ocean
plantation system is required to make sure the system

Author o o v . University Malaysia Terengganu, 21030 UMT, Kuala
Terengganu, Terengganu, Malaysia. E-mail : o.sulaiman@umt.edu.my
Author p ¢ : Technip, JalanTunRazak, Kuala Lumpur.

Author ¥ § © University Technology Malaysia, 21030 UTM, Skuaa,
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Author y . Bureau Veritas, Jalan Sulatan Hishamuddin, Kula Lumpur.

can function well, be monitored, and accessed safety
and efficiency. Typical mooring structure for offshore
aquaculture include piers, docks, floats and buoys and
their associated pilings, ramps, lifts and railways.

Mooring structure is required to follow local and
international requirements for offshore standards,
materials, installation timing and surveys. The mooring
structures should; be able to withstand in critical
saltwater and freshwater habitats when the standards,
overwater structures shall be constructed to the
minimum size necessary to meet the needs of ocean
resources exploration use. Mooring system for VLFS
need risk and reliability analysis of the associated
criticality. Risk analysis of offshore aquaculture ocean
plantation system focus on analyzing mooring structure
with hope to help determine safe, reliability and
efficiency of the system [3].

Qualitative assessment and quantitative risk
assessment analysis methods are explored towards
reliable  decision support for VLFS. Qualitative
assessment analysis employed qualitative tools like
checklist, and HAZOP (Hazard and Operability Study)
that define the system while quantitative risk analysis,
the methods employed include Failure Modes and
Effects Analysis (FMEA), Fault Tree Analysis (FTA), Risk
Control Option based on HAZID (Hazard Identification)
process. The risk of disaster cannot be eliminated, but
risk can be reduced by employing better safety
detection technique and establishing safety criteria prior
to an accident occurrence. This paper describe
development of simplified but holistic methodology that
determine risk based decision support for reliable
design and development of VLFS system, the risk
analysis focus on mooring structure failure and reliability
through employment of risk tools like FMEA, FTA, RCO
and HAZID. The significant of this using risk method for
VLFS are [1, 4]:

e To avoid system failure according recommendation
from quantifying and deduction of improvement
measures

e Identify inadequate mooring strength due to poor
material quality of fatigue in order to determine
required mitigation.

e |dentified excessive environmental forces for
example under estimated or freak environmental
condition and determine solution for system
additional uncertainty.

© 2013 Global Journals Inc. (US)
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e Predicted incorrectly mooring tension based on the
reviews and analysis of the system.

o Perfumed risk and reliability leads to recommend
the best safety level integrity of oceanic
aquaculture seaweed plantation for mooring
structure to alert the risk and improve reliability of
this system.

The study involves conduct and determination
the reliability analysis that can reduce the probability of
accident risk occurrence and impact in offshore
aquaculture system for ocean plantation. Especially
mooring structure system integrity and reduction of
consequence of failure. The study accesses the risk,
system functionality and capability of offshore
aquaculture seaweed plantation for mooring structure.
The study also estimate the risk in design of mooring
structure for deployment of very large floating structure
for oceanic aquaculture seaweed plantation and
decision recommendation will be offered for level
integrity of oceanic aguaculture seaweed plantation for
mooring structure.

II.  ALGAE CULTIVATION

Harvesting seaweed from wild population is an
ancient practices dating back to the fourth and sixth
centuries in Japan and China, respectively, but it was
not until the mid-twentieth century that methods for
major seaweed cultivation were developed. Seaweed
has traditionally been grown in nearshore coastal
waters, with some smaller operations on land. Offshore
systems which are the focus of this study are an
emerging seaweed culture technology. The seaweed
extract, (Carrageenan) is an important hydrocolloids
product for food additive ingredient and it is highly
demanded in the world market. Seaweed is also used
for biomass energy production as well as
pharmaceutical and medicinal product The demand for
seaweed has created huge market for this raw material,
especially, the Cottonii seaweed also known as
Kappaphycus (Euchema spp). For exemple, under the
Malaysian Government NKEA, there is need to produce
1 million tonnes seaweed every year. Unfortunately,
currently there is no proper system or platform to deliver
this demand [14].

The mooring system failure analysis is very
important part in the development offshore aquaculture
ocean plantation system; risk analysis is required to
determine the system function duty and performance.
Besides that, there will be increasing demand for
concept of floating technology worldwide, so the
concept of offshore aquaculture ocean plantation
system can be applied for the technology platform
required. There is currently no systematic and formal
proactive methodology for offshore aquaculture floating
structure design. Offshore floating structure is required
to be reliable in order to to withstand harsh environment.

© 2013 Global Journals Inc. (US)

A risk and reliability studies of offshore aquaculture
system for mooring structure will contribute to
sustainable development of the seaweed farming
industry as well as improvement of technology platform
for other aquaculture farming in open seas|2, 5].

I11. RISk AND RELIABILITY ANALYSIS

Risk is defined as an objective, systematic,
standardized and defensible method of assessing the
likelihood of negative consequences occurring due to a
proposed action or activity and the likely magnitude of
those consequences, or, simply put; it is “science-
based decision-making”. “Risk” is the potential for
realization of unwanted, adverse consequences to
human life, health, property or the environment. lts
estimation involves both the likelihood (probability) of a
negative event occurring as the result of a proposed
action and the consequences that will result if it does
happen. For example, in some sector, “Risk — means
the likelihood of the occurrence and the likely magnitude
of the consequences of an adverse event to public,
aquatic animal or terrestrial animal health in the
importing country during a specified time period.” While
some sectors incorporate consideration of potential
benefits that may result from a “risk” being realized (e.g.
financial risk analysis), others specifically exclude
benefits from being taken into account. Risk analysis
provides answer to the following questions: What can go
wrong?, What are the chances that, it will go wrong?
And what is the expected consequence if it does go
wrong?

Risk is defined as the potential for loss as a
result of a system failure, when assessing and
evaluating uncertainties associated with an event, it can
be measured as a pair of factors, one being the
probability of occurrences of an event, also called a
failure scenario, and the other being the potential
outcome or consequence associated with the event’s
occurrence [1]. The definition of “risk” varies somewhat
depending on the sector. Most definitions incorporate
the concepts of;

i. uncertainty of outcome (of an action or situation),

ii. probability or likelihood (of an unwanted event
occurring), and

ii. consequence or impact (if the unwanted event
happens).

Risk assessment is the process used to
determine the risk based on the likelihood and impact of
an event. Failure history through experience (qualitative)
and data (quantitative) may be used to perform a risk
assessment [2]. Moreover, risk assessment is the
determination of quantitative or qualitative value of risk
related to a concrete situation and recognized threat.

Risk analysis is concerned with using available
data to determine risk posed by safety hazards and



usually consists of steps such as scope definition,
hazard identification and risk determination. The phase
in which the decision process is inundated with metrics
and judgments is called the risk evaluation. The purpose
of analysis is to determine the contributory causes and
circumstances of the accident as a basis for making
recommendation, if any, with the aim of preventing
similar accidents occurring again. “Risk analysis” is
usually defined either by its components and/or its
processes. The Society for Risk Analysis www.sera.org
offers the following definitions of “risk analysis”:

i. a detailed examination including risk assessment,
risk evaluation and risk management alternatives,
performed to understand the nature of unwanted,

negative consequences to human life, health,
property or the environment;
ii. an analytical process to provide information

regarding undesirable events;

iii. the process of quantification of the probabilities and
expected consequences for identified risks.

All risk analysis sectors involve the assessment
of risk posed by a threat or “hazard”. The definition of
‘hazard” depends on the sector and the perspective
from which risk is viewed (e.g. risks to aquaculture or
risks from aquaculture). A hazard thus can be:

i. a physical agent having the potential to cause harm,
for example:
a. abiological pathogen (pathogen risk analysis);

b. an aquatic organism that is being introduced or
transferred (genetic risk analysis, ecological risk
analysis, invasive alien species risk analysis);

c. achemical, heavy metal or biological contaminant
(human health and food safety risk analysis,
environmental risk analysis); or

ii. the inherent capacity or property of a physical agent
or situation to cause adverse effects, as in

iii. social risk analysis,

iv. financial risk analysis, and

v. environmental risk analysis.

Reliability —analysis methods have been
proposed in several studies as the primary tool to
handle this category of risks [3]. Traditionally, the
research and the development of reliability analysis
methods have focused on generation and transmission.
However, several studies have shown that most of the
customer outrages depend on failures at the distribution
level [4]. Furthermore, there is an international tendency

towards adopt new performance based tariff regulation
methods [5]. Hence, reliability of a system can be
defined as the system’s ability to fulfill its design
functions for a specified time. This ability is commonly
measured using probabilities. Reliability is, therefore, the
probability that the complementary event that will occur
will deads to failure. Based on this definition, reliability is
one of the components of risk. Safety can be defined as
the judgment of a risk’s acceptability for the system
safety, making to a component of risk management [1].

IV.  MODELING Risk FOR OFFSHORE

AQUACULTURE SEAWEED FARMING

a) Systemn Functionality and Standard Analysis

The analysis starts with system definition where
input and output are highlighted. This followed by risk
assessment, a risk assessment is the process used to
determine the risk based on the likelihood and impact of
an event. Failure history through experience (qualitative)
and data (quantitative) may be used to perform a risk
assessment (Glickman and Gough, 1993). Risk analysis
is concerned with using available data to determine risk
posed by safety hazards and usually consists of steps
such as scope definition, hazard identification and risk
determination. The phase in which the decision process
is inundated with metrics and judgments is called the
risk evaluation. The purpose of analysis is to determine
the contributory causes and circumstances of the
accident as a basis for making recommendation, if any,
with the aim of preventing similar accidents occurring
again.

b) Quantitative and Qualitative Risk Analysis
Qualitative analysis relies on statistical methods
and databases that identify the probability and
consequence. This objective approach examines the
system in greater detail for risk [6]. Quantitative risk
analysis  generally provides a more uniform
understanding among different individuals, but requires
quality data for accurate results. Quantitative analysis
involve introduction of science, holistic and sustainability
approach to analyses and quantify risk. It leads
necessary weightage to assist decision required for the
system in question. There are many methods and
technique that have been developed to perform various
types of analysis, in areas such as reliability and safety.
In order to perform risk assessment and analysis
method, this can be determined by quantitative and
qualitative risk analysis tools presented in Table 2 below.

7able 7 Quantitative and qualitative risk analysis

Qualitative Methods

Checklist : Ensures that organizations are complying with standard practice.

property damage or environment impacts.

Safety/Review Audit: Identify equipment conditions or operating procedures that could lead to a casualty or result in

conseguences.

What-If: Identify hazards, hazardous situations, or specific accident events that could lead to undesirable

© 2013 Global Journals Inc. (US)
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deviations.

Hazard and Operability Study (HAZOP): Identify system deviations and their causes that can lead to undesirable
consequences and determine recommended actions to reduce the frequency and/or consequences of the

hazards.

Preliminary Hazard Analysis (PrHA): Identify and prioritize hazards leading to undesirable consequences early in the
life of a system. Determine recommended actions to reduce the frequency and/or consequences of prioritized

Quantitative Methods

Failure Modes and Effects Analysis (FMEA)

system.

Identifies the components (equipment) failure modes and the impact on the surrounding components and the

Fault Tree Analysis (FTA)

Identify combinations of equipment failure and human errors that can result in an accident.

Event Tree Analysis (ETA)

Identify various consequences of events, both failures and successes that can lead to an accident.

Frequency Analysis

Consequence Analysis

be grossly disproportionate to the benefit gained.

ALARP: Possible to demonstrate that the cost involved in reducing the risk further would

Cost Effectiveness Analysis

c) Reliability Analysis

Reliability —analysis methods have been
proposed in several studies as the primary tool to
handle various category of risks (Billinton 2004; Janjic
and Popovic 2007). Traditionally, the research and the
development of reliability analysis methods have
focused on generation and transmission (Kwok 1988).
However, several studies have shown that most of the
customer outrages depend on failures at the distribution
level (Billinton and Allan 1996; Billinton and
Sankarakrishnan 1994; Bertling, 2002). Furthermore,
there is an international tendency towards adopt new
performance based tariff regulation methods (Billinton
2004; Mielczarski 2006; Mielczarski 2005).

d) Risk Analysis in Maritime Industry

International Maritime Organization state that,
Formal Safety Assessment (FSA) is a structured and
systematic methodology, aimed at enhancing maritime
safety, including protection of life, health, the marine
environment and property, by using risk analysis and
cost benefit assessment. FSA can be used as a tool to
help in the evaluation of new regulations for maritime
safety and protection of the marine environment or in
making a comparison between existing and possibly
improved regulations, with a view to achieving a balance
between the various technical and operational issues,
including the human element, and benefit between
maritime safety or protection of the marine environment
and costs. FSA consists of five steps which are, firstly is
identification of hazards that means a list of all relevant
accident scenarios with potential causes and outcomes,
secondly is assessment of risks means that the
evaluation of risk factors, thirdly is risk control options
that is devising regulatory measures to control and
reduce the identified risks, fourthly is cost benefit
assessment which determining cost effectiveness of
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each risk control option and lastly recommendations for
decision-making conclusion from the information about
the hazards, their associated risks and the cost
effectiveness of alternative risk control options.

e) The ALARP Principle

ALARP (As Low As Reasonably Practicable), is
a used in the analysis of safety-critical and high-integrity
systems. The ALARP principle define residual risk that
shall be as low as reasonably practicable, it has been
used for decision support for Nuclear Safety
Justification, is derived from legal requirements in the
UK's Health & Safety at Work Act 1974 and is explicitly
defined in the lonising Radiation Regulations, 1999. The
ALARP principle is part of a safety culture philosophy
and means that a risk is low enough that attempting to
make it lower would actually be more costly than cost
lkely to come from the risk itself. This is called a
tolerable risk. The meaning and value of the ALARP
tolerability risk presented in Figure 1 the triangle
represents increasing levels of 'risk' for a particular
hazardous activity, as we move from the bottom of the
triangle towards the top".



Unacceptable region

The ALARP or Tolerability
region (Risk is undertaken only
if a bensfit is desired)

Risk cannot be justified except
in extraordinary circumstances

Tolerable only if risk reduction is
impracticable or its cost is
grossly disproportionate to the
improvement gained

Tolerable Iif cost of reduction
would exceed the improvement
gained

Broadly acceptable region
(Mo need for detailed work to
demonstrate ALARP)

Mecessary to maintain
assurance that risk remains at
this level

Megligible risk

Figure 7 Levels of Risk and As Low As Is Reasonably Practicable (ALARP)

7)  Offshore Industry Risk Analysis

Traditionally, offshore quantitative risk analyses
(QRAs) have had a rather crude analysis of barrier
performance, emphasizing technical aspects related to
consequence reducing systems. However, recently the
Petroleum Safety Authority Norway (PSA) has been
focusing on safety barriers and their performance, both
in regulations concerning health, safety and environment
(PSA, 2001) and in their supervisory activities. The
development of offshore Quantitative Risk Assessment
(QRA) has been lead by the mutual influence and
interaction between the regulatory authorities for the UK
and Norwegian waters as well as the oil companies
operating in the work sea. Also, other countries have
participated in this development, but to some extent this
has often been based on the British and Norwegian
initiatives according to DNV Consulting Support, Gl 291,
Det Norske Veitas AS, 1322 Hovik, Norway.

In more recent times, efforts to protect citizens
and natural resources, has make governments to be
more involved, requiring corporations to employ risk-
reducing measures, secure certain types of insurance
and even, in some cases, demonstrate that they can
operate with an acceptable level of risk. During the
1980’s and 1990’s, more and more governmental
agencies have required industry to apply risk
assessment techniques. For instance, the U.S.
Environmental Protection Agency requires new facilities
to describe “worst case” and “expected” environmental
release scenarios as part of the permitting process.
Also, the United Kingdom requires submittal of “Safety
Cases” which are intended to demonstrate the level of
risk associated with each offshore oil and gas
production facility (ABS Guidance Notes On Risk
Assessment, 2000)

g) Offshore Rule for Offshore Structure

The variety of offshore structures concerning the
function, size, geometrical configuration and material
selection as well as the variability of the environmental
factors complicate the development of a unique design

procedure (Research Centre Asia Classification Society,
2003). Therefore, the separate investigation of the
interaction between the actual structure and the
environment is necessary. For mooring system offshore
rules (Bureau Veritas, 2010) use reference documents
NI 493 “Classfication of Mooring System for Permanent
Offshore Units”. The design and specification of
mooring structure for offshore aquaculture ocean
plantation system must be based on all requirements
had listed and mention in NI 493 document.

V.  SAFETY AND Risk OF OFFSHORE
AQUACULTURE

The EC-JRC International Workshop on
“Promotion of Technical Harmonization on Risk-Based
Decision Making” (Stresa/lspra, May 2000) investigated
the use of risk-based decision making across different
industries and countries. Under the UK safety case
regulations (UK Health and Safety Executive, 1992),
each operator in the UK Sector is required to prepare a
Safety Case for each of its installations, fixed or mobile,
to demonstrate that [14];

i. The management system adequately covers all
statutory requirements.

i. There are proper arrangements for independent
audit of the system;

ii. The risks of major accidents have been identified
and assessed;

iv. Measures to reduce risks to people to the lowest
level reasonably practicable have been taken;

v. Proper systems for emergency arrangements on
evacuation, escape and rescue are in place.

Before an installation is allowed to operate, the
Safety Case must be formally accepted by the Health
and Safety Executive (HSE). Like any aquaculture
industry, offshore aquaculture will benefit from
thoughtful site selection. Offshore enterprises should be
sited in areas that meet optimal biological criteria for
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species grow-out and minimize user conflicts with other
established groups. Careful site selection may also
ensure the development of offshore aquaculture zones
or parks to expedite industry development.

a) Failure of Mooring System

It is clearly identified that mooring systems on
Floating Production Systems are category 1 safety
critical systems (Noble Denton Europe Limited, 2006).
Multiple mooring line failure is required to put lives at risk
both on the drifting unit and on surrounding installations.
There is also a potential pollution risk. Research to date
indicates that there is an imbalance between the critical
nature of mooring systems and the attention which they
receive. The mooring system failure probability is
considerably reduced with increases safety factor in
particular for system with several parallel loads sharing
element. For system with low overall safety factor, the
mooring system failure probability is expected to
increase with increasing in number of lines, whereas for
high safety factors, the system failure probability is
expected to reduce with the increasing number of lines.
While for the same load distribution and number of lines,
a wire system is in general more reliable than a chain
system with the same overall safety factor [6].

Risk analysis is a process that provides a
flexible framework within which the risks of adverse
consequences resulting from a course of action can be
evaluated in a systematic, science-based manner. Risk
analysis is now widely applied in many fields that touch
human daily lives and activities. These include decisions
about risks due to chemical and physical stressors
(natural disasters, climate change, contaminants in food
and water, pollution etc.), biological stressors (human,
plant and animal pathogens; plant and animal pests;
invasive species, invasive genetic material), social and
economic stressors (unemployment, financial losses,
public security, including risk of terrorism), construction
and engineering (building safety, fire safety, military
applications) and business (project operations,
insurance, litigation, credit, cost risk maintenance etc.).
Risk analysis has wide applicability to aquaculture. So
far, it has mainly been applied in assessing risks to
society and the environment posed by hazards created
by or associated with aquaculture development
depending on aquaculture farming in question. The risks
include risks of environmental degradation; introduction
and spread of pathogens, pests and invasive species;
genetic impacts; unsafe foods; and negative social and
economic impacts.

b) Hisk Framework
The general framework for risk analysis typically
consists of four major components:

a. Hazard identification-the process of identifying
hazards that could potentially  produce
consequences;
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b. Risk assessment-the process of evaluating the
likelihood that a potential hazard will be realized
and estimating the biological, social, economic,
environmental and failure consequences;

c. Risk management-the seeking of means to reduce
either the likelihood or the consequences of it
going wrong; and

d. Risk communication-the process by which
stakeholders are consulted, information and
opinions gathered and risk analysis results and
management measures communicated.

¢) Risk analysis process

The risk analysis process is a flexible process,
Its structure and components vary and depend on the
sector (e.g. technical, social or financial), the user (e.g.
government, company or individual), the scale (e.g.
international, local or entity-level) and the purpose (e.g.
to gain understanding of the processes that determine
risk or to form the basis for legal measures). It can be
qualitative (probabilities of events happening expressed,
for example, as high, medium or low) or quantitative
(numerical probabilities). General idea of the risk and
reliability analysis study of offshore aquaculture ocean
plantation system focus on mooring structure of offshore
aquaculture systems well as  investigation of the
problem, goal and objectives, advantage, disadvantage,
limitation, design for environment, data reliability.
Analysis of historical information from various sources
play important role in the outcome of system
identification. Flow chart and tables and mathematical
governing equation are used to present detail of the
process and procedure. The outcome of risk leads to
recommendation for system reliability of future work.
This study process followed three tier, preliminary
system identification, qualitative risk assessment that
involve HAZID process and quantitative risk. The
process of the approach is more elaborated as
followed [7,9].

i. Preliminary system assessment and involve the
review of past work data collection and general
requirement for mooring structure. Data of analyses
of offshore aquaculture ocean plantation mooring
system and structure are collected in order to define
system, deduce system risk areas and reliability
areas.

i. (HAZID) Hazard lIdentification qualitative process
involves clarification risk. For risk analysis had two
processes which are qualitative analysis and
quantitative analysis. Qualitative assessment use
HAZOP and checklist, Fault Modes and Effect
Analysis (FMEA), Fault Tree Analysis (FTA).

ii. Quantitative analysis involves Analytical process
that employed hybrid of deterministic, statistical,
reliability and probabilistic method to redefine
system behavior in the past, present and future.



QUALITATIVE RISK ANALYSIS STUDY OF OFFSHORE AQUACULTURE OCEAN PLANTATION SYSTEM

These use of law physics, help to strength the
analysis and support the study of the risk and
reliability of this system.

iv. In result of each of the tier can lead to risk matrix,
ALARP graph, Risk Control Option (RCO) and cost
Effectiveness Analysis.

Since the design of VLFS for seaweed farming
is required new methodology based on risk, guideline
system for solving a problem with specific components
such as phases, tasks, methods, technique and tools
that are incoroporated are (Irmy, S.I. and Rose, AA,
2005). It can define as follows:

i. “the analysis of the principles of method, rules,
and postulates employed by a discipline”,

i. “the systematic study of methods that are, can be,
or have been applied within a discipline”,

ii.  “the study of description of methods”.

VI.  SAFETY AND ENVIRONMENTAL Risk

MODEL (SERM)

SERM intend to address risk over the entire life
of the complex system. SERM address quantitatively
accidents frequency and consequences, as shown in
Figure 1. SERM methology adapted from [9] intend to
address risk over the entire life of the complex system.
SERM address qualitative aspect as well quantitatively
accidents frequency and consequences VLFS, as
shown in Figure 2.

Probability of failure

Tl = Wele:; X)) — Ry >0
0O =¢ =T

P (TR = JJ dx, dry

Reliability amnalysis

Conseguences of failure

= Milcorines
- Environmsant

ALARP Anahrsis

RPM = Sswerity Rating x Oocurrences Rating x

DErection Rating

Figure 2 - SERM

a) Data Analysis

The raw collection data is obtained from
specific places and method. The right sources should
be chosen to make sure the data is reliable and valid for
the study analysis. Some of the data will be obtained
from model test, Meteorology Department, JPS (Jabatan
Pengaliran dan Saliran), Offshore Company, Aquacul-
ture Company and last but not least Seaweed Block
System “SBS Project” in Setiu, Terengganu and Sabah.

b) Qualitative risk assessment and analysis method

i. Checklist

This is qualitative approach that to insure the
organization are complying with standard practice. The
checklist can be used as a preparation for system
design, deployment, maintenance and monitoring to
avoid unnecessary problems and delays. The checklist
included in the International Safety Management (ISM)
procedures as documentation about checks for

maintenance can be adopted for this study. The list can
be filled in manually or printout electronically. Checklist
analysis is a systematic evaluation against pre-
established criteria in the form of one or more checklists.
It is applicable for high-level or detailed-level analysis
and is used primarily to provide structure for interviews,
documentation reviews and field inspections of the
system being analyzed. The technique generates
qualitative lists of conformance and non-conformance
determinations with recommendations for correcting
non-conformances. Checklist analysis is frequently used
as a supplement to or integral part of another method
especially what-if analysis to address specific
requirements. The quality of evaluation is determined
primarily by the experience of people creating the
checklists and the training of the checklist users [8].
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ii. Failure Modes and Effect Analysis (FMEA)

A failure modes and effects analysis (FMEA) is
a procedure in product development and operations
management for analysis of potential failure modes
within a system for classification by the severity and
likelihood of the failures. A successful FMEA activity
helps a team to identify potential failure modes based
on past experience with similar products or processes,
enabling the team to design those failures out of the
system with the minimum of effort and resource
expenditure, thereby reducing development time and
costs. It is widely used in manufacturing industries in
various phases of the product life cycle and is now
increasingly finding use in the service industry. Failure
modes are any errors or defects in a process, design, or
item, especially those that affect the intended function of
the product and or process, and can be potential or
actual. Effects analysis refers to studying the
consequences of those failures. The Figure 3 below
shows the Risk Priority Number (RPN) methodology
[10].

Actions +Check
T
"'C‘V’—\\./)
Risk priority number (RPN) = Stepl: Detecta
SEV*OCCUR*DETEC failure mode

ZF x
b
Stepd: Detection - Step2: Severity

number (DETEC) number (SEV)
Step3: Probability

number (OCCUR)
Figure 3. Risk Priority Number

The RPN (Risk Priority Number) is the product
of Severity, Occurrence and Detection (RPN = S x O x
D), and is often used to determine the relative risk of a
FMEA line item. In the past, RPN has been used to
determine when to take action. RPN should not be used
this way. RPN is a technique for analyzing the risk
associated with potential problems identified during a
Failure Mode and Effects Analysis. RPN = Severity
Rating x Occurrences Rating x Detection Rating, is the
formula used in FMEA.

ii. Fault Tree Analysis (FTA)

Fault tree analysis (FTA) is a top down,
deductive failure analysis in which an undesired state of
a system is analyzed using boolean logic to combine a
series of lower-level events. This analysis method is
mainly used in the field of safety engineering and
Reliability engineering to determine the probability of a
safety accident or a particular system level (functional)
failure. In Aerospace the more general term "system
Failure Condition" is used for the "undesired state" / Top
event of the fault tree. These conditions are classified by
the severity of their effects. The most severe conditions
require the most extensive fault tree analysis. These

"system Failure Conditions" and their classification are
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often previously determined in the functional Hazard
analysis. FTA can be used to:

i Understand the logic leading to the top event/
undesired state.

i Show compliance with the (input) system safety/
reliability requirements.

i Prioritize the contributors leading to the top event-
Creating the Critical Equipment/Parts/Events lists for
different importance measures.

iv. Monitor and control the safety performance of the
complex system (e.g. is it still safe to fly an Aircraft if
fuel valve x is not "working"? For how long is it
allowed to fly with this valve stuck closed?).

v Minimize and optimize resources. Assist in
designing a system. The FTA can be used as a
design tool that helps to create (output / lower level)
requirements.

vi Function as a diagnostic tool to identify and correct
causes of the top event. It can help with the creation
of diagnostic manuals / processes.

Many different approaches can be used to
model a FTA, but the most common and popular way
can be summarized in a few steps. Remember that a
fault tree is used to analyze a single fault event and that
one and only one event can be analyzed during a single
fault tree. Even though the “fault” may vary dramatically,
a FTA follows the same procedure for an event, be it a
delay of 0.25 msec for the generation of electrical
power, or the random, unintended launch of an
(Intercontinental Ballistic Missiles) ICBM.

¢) Quantitative risk assessment and analysis method

A mooring device is failed when the mooring
reaction force W, due to oscillation of the floating
structure, exceeds the vyield strength A The floating
structure drifts when all its mooring devices are failed.
Failure of a mooring device indicates presence of an
event satisfying the following condition:

Z ()= Wi (t; X) >0 0<t<T

where X' is natural condition parameters, 7 duration of
the natural condition parameters, and R, the random
variable for the final yield strength of mooring device &, X
and R, are independent of each other. The total
reliability for years of service life is approximated by the
following equation:

Ry (T) = (1- PA(T) ™

Failure probability for oscillation of the floating
structure is

LI
[MU + mlj(oo)]X(t)w-Fu(X)' -I-ZJ-_ X (1) Ly(t—1)dr
=

+ FM (X,X) = Frur'rent(t) ‘I' Fl(t) +F2 (t)
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where X: displacement vector of horizontal plane
response of the floating structure; M; :inertia matrix of
the floating structure; m; (). added mass matrix at the
infinite  frequency; F,: viscous damping coefficient
vector; L; : Memory influence function; Fy: Mooring
reaction force vector; F.,.n . current load vector, F, and
F,: first and second current force vectors respectively.
Estimation of wave force vector is generally expressed
as the sum of linear wave force proportional to wave
height and the slowly varying drift force proportional to
the square of the wave height. See the equation below.

F@)=F1(@) +F2(

= i hi(r) C (t—-7)dr + ff hy(ty, ) C(t—7)) C (t-1)
dr, dr,

Where h, (t) h, (4, T,) are the vectors of impulse
response function of wave force. { (1) is the time series
of surface elevation of incident waves. Current are
considered the dominant impact factor to algae
cultivation offshore, Static loads due current are
separated into longitudinal load, lateral load. Flow
mechanisms which influence these loads include main

rope drag, main buoy drag, seaweed drag, and planting
lines drag. The general equation used to determine
lateral and longitudinal current load are:

1 2
F=EpV ACd

Floating structure and the pressure drag for the
lateral walls. Average wind velocity distribution on the
horizontal plane is assumed uniform. The velocity profile
in the perpendicular direction expressed using the
logarithmic rule. For the fluctuating wind velocity, the
mainstream direction (average wind velocity direction) is
the sole element of consideration [11].

ASSESSMENT OF FUNCTIONAL AND
SERVICEABILITY

VII.

Modern safety criteria for marine structures are
expressed by limit states as indicate in the Table 2
below and are briefly outlined in the following. This will
be applied to stages of risk and reliability assessment
and analyzing the system required.

Table 2 . Safety Criteria (e.g. ISO 19900 1994, Moan 2004)

Limit State Description Remarks

Ultimate (ULS) e  Overall structure stability. (Not relevant for VLFS)

e Ultimate strength of structure. Component design check
e Ultimate strength of mooring system.

Fatigue e Failure of joint-normal welded joins in | Component design check depending
hull and mooring system. on residual system strength after

fatigue failure.

Accidental  collapse e Ultimate capacity of damaged structure | System design check

(ALS) (due to fabrication defects or accident
loads) or operational error.

Serviceability (SLS) e Structure fails its serviceability if the | Disruption of normal use due to
criteria of the (SLS) are not met during | excessive deflection, deformation,
the specified service life and with the | motion or vibration.
required reliability

The analysis on quantitative analysis is
progress; the analysis is done to obtain probability of
exceedance, system and mooring reaction relative to
annual maximum current velocity, extreme wave return
period, maximum mooring force and strength while the
reliability will determined the mean current, conditional
probability of failure and eventual determination of
variation of failure probability and acceptable number of
mooring required for the system [12].

VIII.  CosT ANALYSIS

Risk control measures are used to group risk
into a limited number of well practical regulatory and

capability options. Risk Control Option (RCO) aimed to
achieve (David, 1996):

i. Preventive: reduce probability of occurrence

i. Mitigation: reduce severity of consequence

Total cost = present value of future cost + Cost of
protective measure

(Cc) = Co +Cc

The cost effective risk reduction measures
should be sought in all areas. It is represented by
followed:

Acceptable quotient = Benefit/ (Risk /Cost)

[X. REsuULT AND DiscussioN

a) Preliminary Hazard Analysis

Risk analysis is less commonly used to achieve
successful and sustainable aquaculture by assessing
the risks to aquaculture posed by the physical, social
and economic environment in which it takes place.
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Table in appendix provide general risk for aquaculture,
this include environmental risks (e.g. due to poor siting
or severe weather events), biological risks (infection by
pathogens via transfer from native stocks, predation by
seals and sharks; red tides etc.), operational risks (poor
planning, work-related injuries), financial risks (e.g.

3.1 Checklist

market changes, currency fluctuations, emergence of
new competitors, etc.) and social risks (negative image
and resulting product boycott, lack of skilled manpower,
competition from other sectors). Table given in the
appendix represent result of preliminary hazard analysis
whose matrix is given in Figure.

Jable 3 . Risk to the System

Potential Risk Likelihood | Impact | Score | Measures required to
= L-M-H L-M-H | 1-10 control risk
=~
. 1) Anchor and Mooring System
3 = Corner buoy = Fatigue H H 9 = Use fabricate
. = Position anchor = Failure concrete block for the
= Position sinker = Sink Collapsed anchors.
= Adjustment anchor = Damage = Use fabricates drum
— = Adjustment outer = Corrosion (internal shape concrete for
g sinker or external) sinkers.
Z = Corner mooring rope = Decayed Use PE rope (uv
> = Position mooring rope | = Destroy by resistant) for ropes.
— = Adjustment mooring surrounding Use A3 inflatable
g rope = Unsuitable buoy (60 kg
@ = Position buoy materials buoyancy) for
— = Adjustment buoy = Unsuitable size medium buoy or A1
> Not enough number inflatable buoy (15 kg
0 of anchor, buoy, or buoyancy) for small
£ sinker buoy.
S
- 2) Frame and Boundary
- = Frame rope = |nadequate rope M M 6 = Inhouse design,
< = Boundary rope = Break fabricate rope with
5 = End boundary rope = Fatigue floats and loops.
f = Unsuitable frame = Use PE rope (uv
& design resistant) for ropes.
e 3) Buoy
E = Corner buoy (large) = The size and H H 8 = Use A5 inflatable
= Intermediate buoy buoyancy. buoy (180kg) for large
o (medium) buoy and A3 inflatable
8 buoy (60 kg) for
A medium buoy.
5 4) Connector
— = Buoy shackle (XL) = Types of connector L L 3 = Use stainless steel
; = Sinker shackle (M) = The uses of them shackle.
o = Line shackle (M) = loss = Used as a connecting
. = Boundary sinker = Hard to get link in all manner of
;f shackle (M) = Maintenance rigging systems.
- 5) Planting Line
= Planting rope = Loose M M 7 = Inhouse design,
=  Web rope = Slack rope fabricate rope with
= Clipper = Too heavy floats and inserted
. = Adjustment buoy = Cannot float planting twine
= Arrangement = Use connection rope.
= Use stainless steel
clipper.
= Use Molded float
(20kg buoyancy)
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6) Floating Platform

Platform

Position anchor
Mooring rope
Adjustment buoys
Sinkers

High cost
Unnecessary
Collapsed

Need more people
to work

15 mt timber, 300
used drum, steel
room with canvas,
wind/solar power set.
Use PE rope (uv
resistant).

Use A3 inflatable
buoy (60kg
buoyancy).

Fabricate drum shape
concrete.

7) Environment

Wind

Including normal to

Design the best

Wave extreme wind system can withstand
Current The wave height all types of condition.
Speed direction The maximum Analysis the system
Type of sail speed of the current before applies it.
Tide level The direction of Do atest as many as
Depth of sand speed came from could until the
Seabed The highest tide maximum force that

and the low tide the system can stay.

Type of sail

underneath the sea

The maximum

depth of sand layer

Rocky seabed,

debris in the

seabed, exposed

sharp edge

8) Design

Inappropriate design Poorly designed, Have alternative
Configuration constructed and design.
Structure maintained farms Have connection.

Structural integrity

are more likely to
pose a hazard to
navigational safety.
The shape, system,
components can it
hold the system
Failure

Fatigue

Collapsed
Corrosion
Incompatible
between the system
Connection

Each component and
system must have
their own uses.

Full detailed.

Have interaction
between each
component and
system.

9) Cost

Deployment (system, High cost (PVC Sea deployment cost.
platform) pipe and Avoid from human
Transporter (PVC pipe accessories, being want to steal

raft, outboard engine)
Theft
Predator

dyneema line, wood
platform and
workmanship)
Maintenance
Overcome the lost
Uncontrollable

the seaweed.

Avoid treat from turtle
or any animals that
eat seaweed.
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10) Location

Setiu, Terengganu

The incorrect
positioning of this
system can
increase their
potential as a
navigational hazard
both through their
geographical
positioning with
regard to other
users of marine
areas, and their
physical positioning
and size with
respect to currents
and sea states

Site visit.
Do research and
analysis.

11) Natural Disaster

Tsunami

The natural disaster

Cannot change

= Swirl is unpredictable, anything when they
= Hurricane when occurs may happen.
= Heat Wave collapsed all = Backup plan.
system
12) Pollution

Water pollution

May the system
effect /harm the sea
water

Totally could not harm
the sea water.

100% environmental
friendly

13) Seaweed

= Long lasting Can stand long time = Multi-functions
= Suitable type in sea water. purpose.
The right type of = Suggested type of
seaweed that have seaweed.
many functions and
give benefits
14) Human
= Error Installation = Certificate crew.
= Failure Procedure to farm = Competence crew.
the seaweed
Inconsistency
15) GHG

the system, site visit

= Global warming Release the = Check with
greenhouse gas methodology
department.
16) Manual
= System Always take a look = Certificate crew.

Competence crew.
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17) Operation

The system cannot
function

Make sure the
system is function

Certificate crew.
Competence crew.
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Table 4 . Risk from the System To The Outside

Potential Risk Likelihood | Impact | Score | Measures required to
L-M-H | L-M-H | 1-10 control risk
1) Ecology
= Habitat = May affect the L L 9 = Research what type of
= Organism ecosystem of living organism living under
organism under sea sea water.
water
2) Passing vessel/ Navigation
= Ships = Disturb the sea H H 9 = Link with Marine
= Ferries traffic Department to know
= Fishing boats the scheduled.
3) Health
= Medicine =  Good for M M 6 = Benefit to community.
supplement
= People use to cure
sickness and
disease
4) Human
= Systematic systemfor | = Easyto farm H H 10 = Can supply the raw
human seaweed in a material to the
proper way government.
=  More seaweed we
farm

b)  Fault Mode and Effects Analysis

According to FMEA analysis the top potential
modes for this system after we define are anchor and
mooring system, environment, design, cost, buoy and

the severity almost reaches the highest mark which is 9

location. For anchor and mooring system requirement,

lable 5. FMEA

nents Potential Potential Effects Severity Potential Occurrence Current Controls Detection Risk Recommende | Revised Revised Revised Revised Risk
Failure Mode of Failure (1-10) Cause(s) of (1-10) Priority d Action Severity | Occurrence Detection Priority
Failure Number (1-10) (1-10) (1-10) Number
(RPN)
W = Corner *  Fatigue e Environme 8 = Use fabricate 7 504 e Choose the 5 5 4 100
buoy *  Failure ntal loading concrete block suitable
= Position * Sink e Wrong for the anchors. material
anchor Collapsed position = Use fabricates and high
= Position * Damage buoy drum shape quality to
sinker = Corrosion *  Wrong concrete for prevent
*  Adjustme (internal or position sinkers. any
nt anchor external) anchor = Use PE rope (uv unwanted
* Adjustme | * Decayed e External resistant) for accidents
nt outer *  Destroy by forces ropes. or failure
sinker surrounding e Wrong Use A3 inflatable oceurs.
= Corner *  Unsuitable design buoy (60 kg
mooring materials e Estimation buoyancy) for
rope *  Unsuitable of the medium buoy or
= Position size mooring Al inflatable
mooring * Not enough buoy (15 kg
rope number of buoyancy) for
*  Adjustme anchor, small buoy.
nt buoy, or
mooring sinker
rope
* Position
buoy
*  Adjustme
nt buoy
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marks, but for occurrence and detection they are 8 and
7 marks respectively. That brings 504 Risk Priority
Numbers.
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For environment requirement, like wave, wind,
current, and seabed the severity number is 9 marks
same with detection and the occurrence is 8 marks. So,
the RPN is 648. Furthermore, for design requirement for
example the inappropriate design, configuration,
structure integrity make the severity number is 9 marks
share the marks with detection while occurrence is 8
marks, from that, the RPN is 648 same with
environment. Moreover, the costs also contribute the
biggest potential modes for this system like system
deployment. The severity number for the cost is 9
marks, the occurrence is 8 marks and the detection is 7
marks, that make the RPN is 504. Besides that, for buoy
and location requirements are also very important. For
buoy like corner buoy and intermediate buoy make the
severity number is 8, the occurrence number is 7 and
detection number is also 8 marks. So the RPN is 448.
Meanwhile, the selection for the location is playing the

strong point. For the severity it achieves 8 marks same
with occurrence, and the detection is 7 marks. From
that, the RPN is 448. There are also having another
potential modes failure for example frame and
boundary, connector, planting line, floating platform,
natural disaster, pollution, seaweed, human, manual,
operation, ecology, passing vessel or navigations and
health. But, they only score medium and low marks for
severity, occurrence and detection. As summarize, the
most potential modes failure are environment and
design. While anchor and mooring system with cost
below them and followed by location and buoy. From
that, in quantitative analysis we focus more on
environment, cost and mooring system. Table 5 show
risk matrix for likelihood (from checklist) and severity
(FMEA).

Table 5 Risk Matrix

Risk Rating = Likelihood x Severity

Risk Rating Severity (FMEA)
i}

X

()

=

2

©

o

o

=

T

=

-

Likelihood * Severity

0-2 Zero to very low
3-4 Very unlikely
5-6 Unlikely

7-8 Likely

9-10 Very Likely

Score Action to be taken

0-2 No injury or iliness

3-4 First aid injury or illness
5-6 Minor injury or iliness
7-8“Three day” injury or illness
9-10 Major injury or illness

0-16 No further action needed.
20-36 Appropriate additional control measures should be implemented
42-100

implemented
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c) Fault Tree Analysis

Mooring
System Failure

MSF

Mooring
Line

Anchor Anchor Handling
Failure Failure
O O

MSF = MLB U AF U AHF U ACF
= MLB + AF + AHF + ACF

Fligure 4 FTA

Table 6 The cut set of MLB

Appurtenances
Connection
Failure

Rank Cut Set Order Important Level
1 EWa, EWi, ECu 3 0.037
2 AEC 1 0.003
3 NH 1 0.0023
4 HE 1 0.0009
5 EF 1 0.0006
6 MF 1 0.0006
7 uc 1 0.0004
8 IC 1 0.0004
9 ESE 1 0.0001
10 RS, DiS 2nd 0.0000027
Probability of MLB 0.0453027

Table 7 : The cut set of AF

Rank Cut Set Order Important Level
1 EWa, EWi, ECu 3 0.037
2 AEC 1t 0.003
3 NH 1t 0.0023
4 HE 1t 0.0009
5 EF 1t 0.0006
6 MF 1t 0.0006
7 DE 1t 0.0005
8 UucC 1t 0.0004
9 IC 19t 0.0004
10 IQC, PRM 2nd 0.0000015
Probability of AF 0.0457015
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Table 8 . The cut set of AHF

Rank Cut Set Order Important Level
1 EFoW 1t 0.004
2 IWMS 1t 0.004
3 UAM 1t 0.003
4 HE 1t 0.0009
5 DE 1t 0.0005
6 IC 1t 0.0004
7 UucC 1t 0.0004

Probability of AHF

0.0132

Table 9 : The cut set of ACF

Rank Cut Set Order Important Level
1 EWa, EWi, ECu 3¢ 0.037
2 AEC 1 0.003
3 HE 1 0.0009
4 IDC 1 0.0007
5 IMS 1 0.0005
6 ucC 1 0.0004
7 UE 1 0.0004
8 IC 1 0.0004
9 WM 1 0.0003
10 ME 1 0.0002

Probability of ACF

0.0438

Minimal cut expression for the top event

T =Cy +C, +C; +....+ Cy

T = Car + Cus + Cace +Cpnr
= 0.0457015 + 0.0450327 + 0.0438 + 0.0132
= 0.1480042 per year.

Figure 5 . Fault three analysis summary

From the calculation of minimal cut set it is
found that the probability of top event mooring system
failure is 0.1480042 per year, in terms of frequency index
it is classified as reasonably probable. The graph shows
the most critical event in mooring system failure is due
to anchor failure (AF) with the probability 0.0457015 per
year. The second critical event is mooring line break
(MLB) 0.0453027 per year, followed by appurtenances
connection failure (ACF) 0.0438 per year, and anchor
handling failure with probability (AHF) 0.0132 per year.

(Us)

X.  CONCLUSION

An integrated approach to risk analysis will
assist the aquaculture sector in reducing risks to
successful operations from both internal and external
hazards and can similarly help to protect the
environment, society and other resource users from
adverse and often unpredicted impacts. This could lead
to improved profitability and sustainability of the sector,
while at the same time improving the public’s perception
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APPENDIX
Societal risk imposed from aquaculture
Environmental risks Biological risks Financial risks Safety
* pollution from feeds, | ¢ introduction of invasive alien |  failure of farming | Mooring failure
drugs, chemicals, wastes | species, exotic  pests & | operations Risk
* alteration of water | pathogens * collapse of local
currents & flow patterns * genetic impacts on native | industry/sector  Social
stocks risks
* destruction/modification of | *  displacement  of
ecosystems and agricultural | artisanal fishers Human
lands (mangrove deforestation, | health risks
salination of ricelands) » food safety issues

© 2013 Global Journals Inc. (US)

Global ]()lll'l]dl of Science Frontier Research (H) Volume XIII Issue [ Version I H Year 2013



Table : Risks to aquaculture from society and the environment

Environmental risks Biological risks Operational risks Fn’;gﬂgal Social risk
. severe  weather | * pathogen transfer from | ¢ poor planning . market | ¢  negative
patterns wild stocks * poor design changes image/press
* pollution (e.g. agricul- | ¢ Local predators (seals, | * workplace injuries * inadequate | * lack of
tural  chemicals, oil | sharks etc.) financing skilled
spills) * toxic algal blooms, red . currency | manpower
tide fluctuations .
* emergence | competition
of new compe- | for key
titors resources
from other
Sectors
etheft,
vandalism
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Pilot Study for Quantification of Emissions of
Green House Gas for Decision Support towards
International Maritime Organization (IMO) Rule
Making

0. O. Sulaiman®, N. I. Akmar®, B. Michel®, N. Stark® , H. Azman* & A.S.A.Kader®

Absiract - The shipping industry is responsible for the carriage
of 90% of world trade. Thus, it remains the most energy
efficient mode of transport. Shipping is expected to have
greater impact on global warming considering size of vessel
plying the world ocean. The Green House Gas (GHG)
emissions are the main air pollutants in maritime
transportation. In 2007, CO. emission from the shipping
amounted to 847 million tones or about 2.7% of global CO,
emission and it is expected to reach 18% in 2050. In July 2009,
Marine Environment Protection Committee (MEPC) approved
to circulate interim guidelines on the method of calculation of
Energy Efficiency Design Index (EEDI) to create stronger
incentives for further improvements in ship’s fuel consumption,
resulting CO, emissions on a capacity basis. This paper
present outcome of GHG emission data collection and
quantification from ship, the study hope to contribute to
regulation for reduction of GHG emission in shipping industry
and subsequent mitigation of climate change. Equipment
used to measure the concentration of gas and total
suspended particulate in the atmosphere are Mini Vol Portable
Air Sampler, Graywolf Direct Sense Monitoring Kit, TSI I1AQ-
Calc and Gas Detector 1Q-1000. The equipment’s are used to
determine the gas concentration, nitrogen dioxide (NO,),
sulphur dioxide (SO,) and carbon dioxide (CO2) concentration
respectively. Carbon dioxide (CO;) is the most important
anthropogenic GHG. The experimental data analysis is used to
validate recommended EEDI calculation.

Keywords : emissions, international maritime organi-
zation (IMO), green house gas (GHG), vessel, bidong
/sland, GHG, emission, shijp, IMO, EEDI, climate
change.

I.  INTRODUCTION

ir pollution is the on demand case as it has been
debated all over the world. The sources of air

pollution vary, starting from the individual
pollutants to the huge industry activities. Maritime
industry is responsible for part of Green House Gas
Emision pollution, since there are many types of
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maritime transports sailing and maneuvering at the sea.
The Green House Gas (GHG) emissions from maritime
transport must be reduced because it is expected to
increase if no mitigations are taken. This paper
discusses the result of exhaust emission quantification
for University Malaysia of Terengganu (UMT) vessel
(Discovery Il). The experiment analysis two types of gas,
Carbon Dioxide (CO,) and Nitrogen Dioxide (NO;).The
is a pilot study in preparation for data collection on
larger ships. The pilot study involves sailing from
Pengkalan Arang Jetty to Bidong Island and it is divided
into two modes, maneuvering mode and hoteling mode.
The international shipping is considered the
most carbon efficient mode of commercial transport and
generally considered as an environmentally friendly
means of transportation. This help shipping economy of
large scale, as a result of this, maritime and shipping
industry experience rapid development and the number
of vessels sailing in the ocean continues to increase.
However, the significant improvements that have taken
place in these industries lead to the increasing of Green
House Gas (GHG) considering the large involve of
vessel that sail the world ocean. The use of
hydrocarbons and their derivatives as fuel contributes to
air pollution. The amount of emissions depends on the
design, operating conditions and the characteristics of
the fuel. Complete combustion of fuel leads to the
exhaust that contains only Carbon Dioxide (CO,) and
water vapor. Carbon Dioxide (CO,) emission depends
on fuel consumption and carbon content in the fuel.
Some factors that influencing emission are cold
starts, speed, maintenance, engine design and fuel
used [1]. The most troublesome GHG emission from
diesel engine is NOx and soot (particulates). The black
smoke observed from certain ships or boats are due to
high carbon particles content and it is obvious during
rapid load increase and when older engine at high load.
As a response towards the GHG emissions problem,
another dimension has been added to the ship’s design
and operational practices. The improvement in design
includes the propeller, hull, superstructure and use of
retrofitting system for machineries (exhaust gas after
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filter, humidification, exhaust gas recirculation,
electronics injection and lubrication. For the operational
practices, the maintenance of the ships are to ensure
that ship follow the schedule and guidelines and also by
slowing the speed of the ship during at sea as well as
cold ironing. Other option being adopted is alternative
energy and hybrid concept.

This study focuses on the emissions
concentration of Carbon Dioxide (CO,) and Nitrogen
Dioxide (NO,) that are released from the exhaust of
Discovery Il. The emissions concentrations are
measured by using the Gas Detector 1Q-1000. The RV
Discover |l started sailing to Bidong Island at initial
speed 6 knots and continue at speed 12 knots during at
sea. The distance of Bidong Island from Kuala
Terengganu is 40km. Table 1 show the principal
particulars of the Discovery Il that has been operated in
12 years.

Table 7 : The principal particulars of Discovery ||

Length overall 16m
Breadth 4.05m
Depth 2.15m
Fuel 4000L
Fresh water 1000L
Main engine 300HP/1800RPM
Speed (design) 12 knots
Cruise speed 10knots
Gross tonnage 43T
Net tonnage 16.82T

The experiment is divided into two which are
maneuvering mode and hoteling mode. The hoteling
mode data is recorded near Bidong Island so that the
data is not influence by the land activities.

1. BACKGROUND

The quests for an efficient fuel friendly to the
environment have been recognized in maritime industry
for a long time. Need for improvements of gasoline and
diesel by chemical reformulation that can lead to
decrease in GHG release and ozone forming pollutants
and carbon monoxide emissions have become issues of
the time. Beside this, machineries that cannot use such
conditional and additional inconvenience posed by
these reformulation chemicals are subject to
performance problems like cold start ability, smooth
operation and avoidance of vapor lock.

Emission from combustion impacts generation
of fossil fuel scarcity, photochemical smog, and oil
dependent world. Aggressive quest for alternative
energy, international and local regulation build-up as
well as reassessment and revolution work on plan to

© 2013 Global Journals Inc. (US)

reduce emission of existing and new engine are faced
with new challenge of matching energy efficiency at
minimum emission. Pollution control of emission is
linked to traditional factors of reliability, fuel economy
per shaft power, capital cost and maintenance.
Maximizing overall energy efficiency that includes
performance of temperature, electrical, thermodynamic
and mechanical as well insulated boiler system to
achieve combustion efficiency close to 100% and
thermal efficiency of the order of 90% has a ways been
the drive of the time for new low pollution and high
efficiency technology. Technology try to recuperate or
prevent heat loss by high temperature exhaust gas and
in coolant systems reduces the thermal efficiency [6].

For marine electrical energy, technology is after
70 percent of the primary energy that is lost in the power
generation & transmission stage, while thermal
efficiency improvement sough insulation, recycling of
gaseous effluents, rate of heat transfer in combustion
chamber and liquid coolants. Designer of combustion
chamber aim to achieve high combustion efficiency as
unburnt fuel is considered to be pollutants, this create
new directions for new engine and retrofit system for
existing engines. The issue of emission compliance is a
disguise blessing of doubles incentive opportunity for
humanity to develop complete combustion efficiency
and reduces emission. A good combustion require high
temperature, a resident time sufficient long, present of
oxidizer heat transfer from flame to solid surface that
compose of conduction, convection and radiation
luminosity and present of solid particles that can lead to
significance change in ratio of radioactive to convective
heat transfer.

Problem associated with achieving maximum
efficiency are linked to pollution control, complete
oxidation and burning of fuel, combustion efficiency and
pollution prevention. However, oxide of nitrogen
presents major problems due to contradictory
requirement of pollutant formation and combustion
efficiency, because, formation of oxides of nitrogen has
affinity to high temperature. Compare to formation
sulfur, control require removal of sulphur before burning
or extraction from effluent before send it for combustion
task.

[1I. GLOBAL WARMING AND ITS [MPACT

Global warming is the unusually rapid increase
in Earth’s average surface temperature over the past
century primarily, due to the greenhouse gases released
of exhaust waste from burning fossil fuels. The current
climatic warming is occurring much more rapidly than
past warming events. In Earth’s history before the
Industrial Revolution, Earth’'s climate changed due to
natural cause unrelated to human activity. These natural
causes are still in play today, but their influence is too
small or they occur too slowly to explain the rapid



warming seen in recent decades. Models predict that as
the world consumes more fossil fuel, greenhouse gas
concentrations will continue to rise and Earth’s average
surface temperature will rise with them. Based on
plausible emission scenarios, average surface
temperatures could raise between 2°C and 6°C by the
end of the 21st century. Some of this warming will occur
even if the future of greenhouse gas emissions are
reduced, because the Earth system has not yet fully
adjusted to environmental changes that is currently
being experienced.

The "greenhouse effect" is the warming that
happens when certain gases in Earth's atmosphere trap
heat. These gases let in light but keep heat from
escaping, like the glass walls of a greenhouse. The
sunlight shines onto the Earth's surface, where it is
absorbed and then radiates back into the atmosphere
as heat. In the atmosphere, “greenhouse” gases trap
some of this heat, and the rest escapes into space. The
more greenhouse gases are in the atmosphere, the
more heat gets trapped. Levels of greenhouse gases
(GHGs) have gone up and down over the Earth's history,
but they have been fairly constant for the past few
thousand years. Global average temperatures have
stayed fairly constant over that time as well, until
recently. Through the burning of fossil fuels and other
GHG emissions, humans are enhancing the greenhouse
effect and warming Earth.

Some impacts from increasing temperatures
that already happened are ice is melting worldwide,
especially at the Earth’s poles. Besides, the number of
penguins on Antarctica has fallen from 32,000 breeding
pairs to 11,000 in 30 years. Sea level also rises faster
over the last century. Some bultterflies, foxes, and alpine
plants have moved farther north or to higher, cooler
areas. Precipitation (rain and snowfall) has increased
across the globe, on average. Spruce bark beetles have
boomed in Alaska thanks to 20 years of warm summers.
The insects have chewed up 4 million acres of spruce
trees.

The ozone layer is a belt of naturally occurring
ozone gas that sits 9.3 to 18.6 miles (15 to 30
kilometers) above Earth and serves as a shield from the
harmful ultraviolet radiation emitted by the sun. Ozone is
a highly reactive molecule that contains three oxygen
atoms. It is constantly being formed and broken down in
the high atmosphere, 6.2 to 31 mies (10 to 50
kilometers) above Earth, in the region called the
stratosphere [7].

The carbon trading came about in response to
the Kyoto Protocol. Signed in Kyoto, Japan, by some
180 countries in December 1997, the Kyoto Protocol
calls for 38 industrialized countries to reduce their
greenhouse gas emissions between the years 2008 to
2012 to levels that are 5.2% lower than those of 1990. A
carbon trading system allows the development of a
market through which carbon (carbon dioxide) or carbon

equivalents can be traded between participants,
whether countries or companies. Each carbon credit is
equal to one hundred metric tons of carbon dioxide,
which can be traded or exchanged in market. There are
two kinds of carbon trading which are emission trading
and trading in Project-based credits. The two categories
are put together as hybrid trading system. Carbon
trading is also called pollution trading [8].

The exhaust fumes contain a large number of
different chemicals or emissions. Once released into the
air, exhaust Emissions are breathed in and transported
in the bloodstream to all the body's major organs. Diesel
seems potentially to be more of a problem than petrol.
Potentially dangerous vehicle emissions include carbon
monoxide, nitrogen dioxide, sulphur dioxide and
particulate matter. Although research has clearly linked
exhaust emissions to a range of health problems in the
population, the exact risk to any individual is difficult to
define. The most obvious health impact is on the
respiratory system. It's estimated that air pollution of
which emissions are the major contributor is responsible
for 24,000 premature deaths in the UK every year. A
Dutch study confirm that, of 632 children aged seven to
11 years found that respiratory disorders worsened as
air pollution increased and a longer term study of older
Dutch residents, published in 2009 found that illness
due to lung disorders increased in areas of high
nitrogen dioxide and particulate matter associated with
exhaust emissions. Some of the impacts to health due
to the emissions are cancer, central nervous system
may grow older and blood implication.

a) Green House Gas (GHG) emission from shjpping

If global shipping were a country, it would be
the sixth largest producer of greenhouse gas emissions.
Only the United States, China, Russia, India and Japan
emit more carbon dioxide than the world’s shipping
fleet. Nevertheless, carbon dioxide emissions from
ocean-going vessels are currently unregulated. These
measures can have an almost immediate effect on
emission reductions, and a reduction of 33 percent
below the business-as-usual baseline could be attained
at no cost. Previous attempts by the industry to calculate
levels of carbon emissions were largely based on the
quantity of low grade fuel bought by shipowners. The
latest UN figures are considered more accurate
because they are based on the known engine size of the
world's ships, as well as the time they spend at sea and
the amount of low grade fuel sold to shipowners. The
UN report also reveals that other pollutants from
shipping are rising even faster than CO, emissions. A
spokesman for the Department for Environment, Food
and Rural Affairs said the government would support the
development of a global emissions trading scheme
through the IMO, and was also ‘'investigating the
feasibility of including maritime emissions" in the EU's
trading scheme. He said the shipping industry must take
its "share of responsibility" for tackling climate change.
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b) Imo and GHG Emission

According to the Second IMO GHG Study 2009,
the level of GHG emitted by international shipping was
estimated to have 870 million tones or about 2.7% of the
global man made emission of COx in 2007. Exhaust
gases are the main source of GHG emissions from

ships and COx is the most important GHG that
contribute to global warming. The COx emission is
expected to increase to 6% in 2020. If no mitigation
measures are taken, it can increase to 250% in 2050.
Figure 1 showed the exhaust emissions from shipping
industry between 1997 and 2007.

CO2 exhaust emissions from shipping industry between 1997 & 2007
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Figure 2 . CO2 exhaust emissions from shipping industry between 1997 and 2007

Figure 2 revealed one of the reason, regulatory
institution for stepping up the On July 2011, International
Maritime Organization (IMO) adopted a new chapter to
MARPOL annex VI which is to reduce GHG emission
from international shipping by improving the energy
efficiency for ships. The hull design, propulsion
techniques and operational practices are expected
technology that can be improved in order to increase
the energy efficiency for ships. The Marine Environment
Protection Committee (MEPC) approved the interim
guidelines on the method of calculation of Energy
Efficiency Design Index (EEDI) towards determining
minimum energy efficiency level for new ships. It is apply
to all merchant ships of 400 gross tonnages and above
regardless of the national flag the fly or the nationality of
the owner [5].

Emission is inherent consequence of powered
shipping, fuel oil burning as main source of continuous
combustion machineries like boilers, gas turbines and
incinerators. GHG emission is closely linked to
machineries combustion. For a long time environmental
issues in shipping has focused more on release to
water, only lately release to air and soil has become
serious issue of concern because of pressure from
climate change impacts. Shipping is still considered far
less emission pollutant compare to other mode
transportation, but a thorough analysis on the volume
ship and risk impose to the ocean media that support all
activities on earth pose a big question on the actual
quantity of emission. However, since environment
differs, so are the impact and the presence of pollutants,
thus they are dependent on the volume of shipping
traffic. Yet the science of transportation of atmospheric
gas dictates more about need for the whole world to

© 2013 Global Journals Inc. (US)

work together.  Recent IMO resolution on these
mandated nations to collect data on emission so that
reliable compliance measures can be incorporated into
annex of MARPOL in order to meet the requirement for
Energy Efficiency Design Index (EEDI), Ship Energy
Efficient Management Plan (SEEMP) and Ship Energy
Efficiency Operational indicator (SEEQI). Study of
emission from ship has not been fully initiated or studied
in Malaysia.

The purpose of this multidiscipline research
project is therefore to record and analyse the different
Green House Gas Emison from boat, ships, near or
within the vicinity of port, inlandwater port areas,
shipping lanes in order to determine the characteristics
and source of emison at different locations for require
rule making and decisuon support for choice of
environmental prevention and contriol technology. Table
2 shows Inland waterways environmental performance in
European waters concluded the following.



Table 2 : Emission reduction potential

NOx PM FC Cox Sox
% % % % %

After treatment
SCR (Selected catalytic reduction) -81 -35 -7.5 -7.5 -7.5
PMF (Particulate matter filter) None -85 2 2 2
Drive management systems
ATM (Advising temporal) -10 -10 -10 -10 -10
Diesel fuel quality / substitutes
(BD) Bio — Diesel -10 -30 15 65 ~-100
BDB (Biodiesel blend , 20%BD) 2 -6 3 -13 ~-20
LSF (Low sulfur fuel) None -1.7 none None ~-100
New engine technology
NGE (Natural Gas Engine) -98.5 -97.5 4.5 -10 -100

IV.  METHODOLOGY

unit and stored in data acquisition system and then

a) Stuady Location

Thus, there are recent GHG gas emission
quantification in other part of the world, but the data are
hard to to be applied to pother region, because,
reliability of environmental research require localization.
RV Discovery |l is sailed from Pengkalan Arang Jetty to
Bidong Island. The data is collected during its saling,
maneuvering and hoteling mode, the data is recorded
near to the Bidong Island that is far from the land.
Therefore, the concentration of gases recorded by the
equipment is mainly coming from the vessel engine.
Data information related the following are used:

e Emission factors for each components air emission
factors for air is established by regulatory bodies

e Fleet information on board data based ship
performance information

e Ship operational data (power consumption, speed
time at sea)

e Shipping movement information from different
source within fleet that call Malaysia and European
ports

¢ Analysis will be made for contribution by vessel and
operations

b)  Equipment

The equipment used for collecting the
concentration of gases is the Gas Detector 1Q-1000. It
can detect over 100 toxic and combustible gases using
a single sensor. The calibration is automated with no
manual adjustments necessary. The power is provided
by 6 ‘D’ size alkaline or nickel cadmium batteries. The
data that is successfully recorded is displayed on the

transferred to through the RS 232 computer port or send
to printer for further analysis.

This equipment is placed on the safe and
balance area near the exhaust of Discovery Il. The
sensor is then pointed 20 cm away from the exhaust
hole. The setting of the equipment is changed by
selecting three types of gases, Carbon Dioxide (CO,),
Nitrogen Dioxide (NO,) and Sulphur Dioxide (SO,) as
parameters that are going to be measured. The
procedure of using the Gas Detector IQ-1000 is as
followed:

i. AC power supply is connected to the unit.
ii. Sensoris connected to the unit.

ii. Gas detector IST 1Q-1000 is turned on by pressing
the POWER button and waits until the reading
appeared at every sensor.

iv. The pump is turned on by pressing the PUMP
button.

v. The LOG DATA button is pressed to record the
data.

vi. The LOG DATA and PUMP are turned off after the
sampling is finished.
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Figure 3 shows the experimental setup of the pilot study conducted on Discovery II.

Exhaust gas

Figure 3 . Experimental Setup

EEQI represent performance index that provides the CO2 level per unit of cargo/passenger moved by unit of

distance.
EEOQI estimation takes into consideration:

cargo mass term (mcargo) which is expressed as tonnes, TEU, passengers, etc.

* actual fuel consumption (FC).
» carbon factor (CF) selected based on fuel type
* actual distance (D) over ground.

* acceptable damping factor voyage fluctuations and rolling

S FC, xCp,
J
EEOL= M,y % D
EEDI  represent combined impact of
commercial, operation and technical aspects. Its

estimation face challenges related voyage definition,
data collection, data quality, bunker consumption
uncertainty, sea state conditions, weather, etc. Figure 4
shows the flow chart EEDI calculation for new ships.
EEDI values that can be used to calculate overall EEDI
for anticipated operations like loaded voyage at a range

Lloyd’s data or
manufacturer

CO, emission

of operating speeds, ballast voyage at a range of
operating speeds, loading alongside and discharge
alongside. At design stage EEDI could be used to
support decisions for suitability of ships for different
trades.

Comparison of EEOI and EEDI define
improvement in auxiliary power to more closely
represent actual operation. Calm water EEOI values
could be compared with EEDI values to assess
degradation in performance. Such comparison could
also be used to compare different transport modes.

EEDI

(new ships)

Transport
work

Main

engine

Auxiliary

engine Ship’s data

A 4

CO; efficiency &3

Figure 4 : Research methodology flowchart
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EEDI is the abbreviation of Energy Efficiency
Design  Index. Marine  Environment  Protection
Committee (MEPC) has developed the EEDI formula for
new ships in order to require the minimum energy
efficiency level for new ships and to stimulate continued
technical development of all the components influencing
the fuel efficiency of a ship. It also separate the technical
and design based measures from the operational and
commercial measures as well as enable the comparison

(M \nME \
{H f ZPMEUJ Chay-SFGa |+(Pe- Cras- SFCi )+

L L /

J=

5

(v wPm neff \ ‘
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of the energy efficiency of individual ships to similar
ships of the same size which could have undertaken the
same transport work. The EEDI formula provides a
specific figure for an individual ship design, expressed
in grams of CO per ship’s capacity mile (a smaller EEDI
value means a more energy efficient ship design) and
calculated by a given formula based on the technical
design parameters of a given design:
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Where: ME and AE represent main engine(s)
and auxiliary engine(s); P, the power of engine (kW); CF
a conversion factor between fuel consumption and CO2
based on carbon content; SFC, the certified specific fuel
consumption on the engines (g/kWh); Capacity, the
deadweight (tonnes); Vref is the ship speed (knot); and
fi is a correction factor to account for ship specific
design elements fw is a non-dimensional coefficient
indicating the decrease of speed in representative sea
conditions of wave height, wave frequency and wind
speed. fi is the capacity factor for any
technical/regulatory limitation on capacity, and can be
assumed one (1.0) if no necessity of the factor is
granted. The EEDI formula can be simplified to:

EEDI = CO, emission / transport work

The CO, emission represents total CO,
emission from combustion of fuel at design stage,
including propulsion and auxiliary engines, taking into

account the carbon content of the fuels in question. If
shaft generators or innovative mechanical or electrical
energy efficient technologies are incorporated on board
a ship, these effects are deducted from the total CO,
emission. If wind or solar energy is used to board a ship,
the energy save by such measures will also be
deducted from the total CO, emissions, based on actual
efficiency of the system. The transport work is calculated
by multiplying the ship’s capacity as designed
(deadweight for cargo ships and gross tonnage for
passenger ships) with the ship’s design speed
measured at the maximum design load condition and at
75% of the rated installed shaft power. Speed is the
most essential factor in the formula and may be reduced
to achieve the required index. Table 3 shows necessary
input data and assumption.

The nitrogen emission per year can be estimated from;

5.341b/Hr).(8760hr/year).(ton/2001b)
Where 5.34lb is assumed emission factor

Table 3 : Input Data

Activities

Category

Source

Ship Movements

Data Records for each vessel: vessel type,
Previous and current ports, date of
movement, etc

Navigation data

Main engine | Correlations for vessel type and DWT Navigation data, Marine Department, or
power Environmental department’s

Aux engine power | using aux/main engine power ratio From Within Malaysia and European ports
Estimate

Load factors

by mode Factors

Malaysian ports environmental department
best practices methods. Emission factors
Entec, 2002, Swedish Methodology for
Environmental Data, 2004, Starcrest, 2004,
MAN B&W, 2004. Vessel speed Navigation
data or default values.

Time underway

Port-to-port  distances were estimated
individually for 80% of movements.
Simplified distance estimates for balance.

Equal to distance/vessel underway speed.
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departure., fuel statistics
factors OR trading pattern vessels

Time For each vessel type. Includes intraport | Equal to manoeuvring distance/vessel speed
manoeuvring distances in large ports
Time hoteling By vessel type, based on vessel arrival & | Navigation data

and emission

IMO SEEMP guidelines are a mechanism for a
shipping company to improve energy efficiency of a
ship’s operation. SEEMP provides guidance for the
development of model plan for characteristics and
needs of individual companies and ships.

V.  RESULT AND DIsCUSSION

From three types of gases that have been
selected, only two types are successfully detected by
the Gas Detector 1Q-1000 which is Carbon Dioxide
(CO,) and Nitrogen Dioxide (NO,). The data of exhaust
emissions are analyzed by using Microsoft Excel and
Minitab 15. Table 4 shows the summary of the test when
Discovery Il starts maneuvering at 6 knots.

Table 4 : The concentration of Carbon Dioxide (CO,)
and Nitrogen Dioxide (NO,)

Time (am) Carbon Dioxide | Nitrogen Dioxide
(ppm) (ppm)
9:21:59 0 0
9:22:07 0 0.7
9:22:08 70 4.2
9:22:09 290 8.7
9:22:10 820 13.4
9:22:11 1650 17.5
9:22:12 2000 20
9:22:59 2000 20

Based on the data collected, the graph time
versus amount of gas concentration (ppm) is plotted.
Figure 5 and Figure 6 shows the graph of the
concentration of the Carbon Dioxide (CO,) and Nitrogen
Dioxide (NO,) respectively.

m Carbon Dioxide
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1000
E00
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9:20:53 92202 9:22:11 $:2119 9:22:28 9:22:36 9:22:45 9:22:54 9130

Figure 5 . The concentration of Carbon Dioxide (CO,)
versus time
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Nitrogen Daomide

P

Figure 6 The concentration of Nitrogen Dioxide
(NO,) versus time

According to the graph for both gases
concentration, the reading recorded increasing
drastically until they reached the maximum value. This is
because; the engine of the boat needs high energy to
maneuver at the initial. The maximum reading for
Carbon Dioxide (CO;) is 2000 ppm while for the
Nitrogen Dioxide (NO,) the maximum reading is 20ppm.
The Figure 7 and Figure 8 below show the data
analyzed by using Minitab 15. The histogram shows
acute skew to the left and agreement to the rise in the
release of the gas during the experiment.
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Figure 7 The concentration of Carbon Dioxide
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Figure & . The concentration of Nitrogen Dioxide

Table 5 shows the summary of the test during
Discovery Il maneuvering at sea.



Table 5 : The concentration of Carbon Dioxide (CO,)
and Nitrogen Dioxide (NO3)

Time (am) | ©@rbon Dioxide | Njiyrogen (ppm)
(Ppm)
9:57:47 2000 0.9
9:57:50 2000 0.9
9:57:51 2000 1.6
9:57:54 2000 2.1
9:57:55 2000 3.6
9:57:56 2000 6.2
9:57:57 2000 8.8
9:57:58 2000 11.1
9:57:59 2000 13.1
9:58:00 2000 14.9
9:58:01 2000 16.4
9:58:02 2000 17.7
9:58:03 2000 18.7
9:58:04 2000 19.5
9:58:17 2000 20

Based on the data collected, the graph time
versus amount of gas concentration (ppm) is plotted.

Figure 9 and Figure 10 show the graph of the
concentration of the Carbon Dioxide (CO,) and Nitrogen
Dioxide (NO,) respectively.

Figure 9 . The concentration of Carbon Dioxide (CO,)
versus time

Nitrogen Digwide

Figure 10 : The concentration of Nitrogen Dioxide (NO,)
versus time

According to the graph, The concentration of
Carbon Dioxide become constant at maximum value of
2000 ppm. For the concentration of Nitrogen Dioxide,
the graph plotted is smoother than the previous graph,
because the vessel starts to sail then. It is increasing
slowly at the beginning and continue without drastic until
it reach the maximum value. The Figure 11 below shows
the data analyzed by using Minitab 15 for Nitrogen
Dioxide only. The histogram shows similar trend with
previous Nitrogen reading.
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Figure 17 The concentration of Nitrogen Dioxide

Table 3 shows the summary of the test during
Discovery Il is in hoteling mode.

Table 6 : The concentration of Carbon Dioxide (CO5,)
and Nitrogen Dioxide (NO,)

Carbon Dioxide

Time (pm) Nitrogen (ppm)
(PPm)

12:21:52 2000 0.4
12:21:52 2000 0.4
12:21:55 2000 0.9
12:21:56 2000 1.8
12:21:57 2000 2

12:21:59 2000 3.8
12:22:00 2000 6.8
12:22:01 2000 10.1
12:22:02 2000 12.9
12:22:03 2000 15.2
12:22:04 2000 17.1
12:22:05 2000 18.7
12:22:06 2000 20
12:23:10 2000 20

Based on the data collected, the graph time
versus amount of gas concentration (ppm) is plotted.

Figure 12 and Figure 13 show the graph of the
concentration of the Carbon Dioxide (CO,) and Nitrogen
Dioxide (NO,) respectively.
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Figure 12 : The concentration of Carbon Dioxide
(CO,) versus time

Nitrogen Dioxide

—+—Nitrogen

G P PGP ESD P PP PP
N7 N7 w7 w7 W2 WS 8 8 P 4F PP
bigltegf gl nll g g S0, Ot Rl
o ST at o G G

Figure 13 : The concentration of Nitrogen Dioxide
(NO,) versus time

According to the graph, the concentration of Carbon Dioxide (CO,) still not change and keep consatnt. For
the concentration of Nitrogen Dioxide, it is increasing slowly and sometimes constant at the beginning then it
continue to increase until it reach maximum value. The Figure 14 below shows the data analyzed by using Minitab 15
for Nitrogen Dioxide only. Similar histogram trend is obtained.
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Figure 14 : The concentration of Nitrogen Dioxide

VI. CONCLUSION

The maximum reading of Carbon dioxide and
Nitrogen Dioxide that can be detected by the Gas
Detector IST 1Q-1000 are 2000ppm and 20ppm
respectively. At the initial stage of the experiment, the
amount of Carbon Dioxide increased dramatically and it
remains constant until the experiment is finished. For the
Nitrogen Dioxide, it also increased dramatically at the
initial of the experiment and its amount keeps changing
and not constant until the experiment is finished. The
overall data showed that the Nitrogen Dioxide measured
keep changing and not uniform. For the first reading, the
data collected finished in 5 seconds while the second
reading, third reading and fourth reading finished in 33
seconds, 18 seconds and 8 seconds respectively. For
the hoteling mode which is fifth reading and sixth
reading, the data collected finished in 25 seconds and
14 seconds respectively. The amount of Nitrogen
Dioxide in each data collected is increasing, decreasing
and sometimes constant. The data collected in this pilot
study is based on the unsophisticated device. The
experimental set up is the first experiment we have done
in measuring the gas emission. The pilot study is

us)

preparation for similar experiment on ocean going
vessel, and inadequacy experience in the pilot study will
be mitigated for better accuracy.
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Soil Colour as a Pedo-Transfer Function of Soill
Organic Carbon and Fertility in a Typic
Plinthaqualf

Senjobi, B. A.*, Adejuyigbe, C. O.°, Ande, O. T.?, Oyegoke, C.0® & Ogunkunle, A. O.*

Absiract - The need to guide the land users on the appropriate
usage of land and fertility maintenance is very imperative in
addressing food sufficiency. Thus, a study was conducted to
investigate the erroneous belief by local farmers’ that soil
colour can effectively predict soil productivity.

Three land use types namely: arable cropping (land
use 1), oil palm (land use 2), and secondary forest (land use 3)
were studied. Profile pits (3 per land use type) were dug at the
three predominant land types encountered on the site viz:
crest, middle slope, and valley bottom. Soil colour (moist and
dry) was determined using the munsell colour chart.

The results revealed that pedons at the crest and
middle slope are more reddish to brownish while that of valley
bottom are greyish. This changes with depth across the soil
profiles.

The hue varies with land use type, with land use 1
having higher hue at the valley bottom than other land use
types. While this decreases as the slope increases in land use
1, the reverse was the trend in oil palm site. However, in land
use 3, the hue was generally low at the valley bottom and not
as high as in land use 1.

In land use 1, the exchangeable bases increase as
the hue 10YR - 25YR decreases in the surface soils except for
valley bottom soils, where the reverse is the trend.

Organic carbon and exchangeable acidity increases
with decrease in hue irrespective of the land type in land use
1. However, phosphorous value decreases as the hue
decreases in all the land types, while Zn is constant.

At land use 2, the exchangeable bases except for
calcium follow the reverse trend as in land use 1. While
organic carbon increases in land use 1, the reverse is the
trend in the land use 2, with nitrogen following the same
sequence as organic carbon.

Exchangeable acidity, phosphorous and Zinc only
decreases with decreasing soil hue in valley bottom soils, and
increases in the other land types.

At land use 3, only sodium and potassium increase
with decreasing hue (7.5YR — 25YR) at the crest and middle
slope sections, while at valley bottom soils the reverse is the
trend.

While magnesium increases with decreasing soil hue
across the land types, organic carbon, calcium, zinc and
copper decreases with decreasing soil hue.  Nitrogen,
phosphorous and pH KCI as well as exchangeable acidity
follow the same sequence with sodium and potassium in land
use 3.

Author a o : Federal University of Agriculture, Abeokuta, Ogun State,
Nigeria. E-mail : bolasenjobi@gmail.com

Author p ¥ . Institute of Agriculfure and Research Training, Moor
Plantation, lbadan, Nigeria.

Author @ - University of Ibadan, lbaaan, Nigeria.

It was obvious from the study that soil colour is not a
sufficient parameter in ascertaining soil fertility status.
Therefore, land use analysis remains the vital tool in assessing
fertility status of the soil before optimal and sustainable
production can be attained.

Keywords . soil colour, pedo-transfer, organic carbon,
fertility, typic plinthagualf.

[. INTRODUCTION

he general erroneous concept of soil fertility status
Tby peasant farmers through the colour of the soil

calls for urgent investigation especially at this era
of soil pollution. This is because sewage sludge and to
some extent heavy metals such as lead (Pb) also
constitute to the colour of the soil. Anthropogenic
activities as well as fluctuating water level also play
major role in the colour of the soil (Majlis, 1967).

Farmers generally believe that dark colour is
synonymous to fertile loamy soil. They tend to attribute
fertility with colour without ascertaining the physical and
chemical properties of the soil. Colour reflects an
integration of chemical, biological and physical
transformations and translocations that have occurred
within a soil (Scheonberger et al., 2002).

The colour of the soil is usually determined by
the nature of the fine material. Generally, the colour of
the soil is determined by the quantity and state of the
iron and/or the organic matter. Hematite (Fe,O,) for
example is responsible for the red colour in many soils
developed under strongly aerobic conditions in tropical
and sub-tropical areas (Majlis, 1967). However, the
mineral responsible for most of the inorganic colouration
in aerobic soils is goethite (Fe O-OH), with colours
ranging from reddish — brown to yellow as it's hydration
increases.

Many grey, olive and blue colours occur in the
soils of partially or completely anaerobic situations and
originate from the presence of iron in the reduced or
ferrous state. Sometimes, substances with blue colour
such as vivianite may form under these conditions and
therefore contribute to the colouration (Ojo-Atere et al.,
2009).

The colour of the upper horizons usually
changes from brown to dark brown to black, as the
organic matter content increases, and there is a
tendency for the organic matter to become darker in
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colour with increased humification (Ojo-Atere et al.,
2009; Noma et al., 2010).

Horizons low in calcium and organic matter are
often pale in colour, whereas in the presence of large
quantities of calcium or sodium, dark colours will form
even with small quantities of organic matter. Dark
colours are produced also through the presence of
manganese dioxide, or by the presence of elemental
carbon following burning, Pale grey and white colours
originate through the lack of alteration of grey or white
parent materials, deposition of calcium carbonate, and
efflorescences of salts (Ojo-Atere et al., 2009).

However, in view of other influences affecting
the colour of the soil besides organic matter there is
therefore the need to investigate the soil colour as pedo-
transfer functions of soil chemical constituents including
organic carbon with the aim of guiding the land users in

the appropriate usage of land and its fertility
maintenance.

[I.  MATERIALS AND METHODS
a) Description of the Study Area

The research was conducted at Olabisi

Onabanjo University Main Campus, Ago-lwoye. The
area lies on latitudes 6°55" and 7°00'N and longitudes
3°45" and 4°05’'E. The area has a bimodal rainfall, with
peaks between June — July and September — October.
It has an annual rainfall of about 1150mm and it is
located in the rainforest belt. Mean relative humidity of
the area is generally high (about 80%) with the peak
between May and October. The annual mean
temperature is 27°C. Sunshine hour also follows the
same trend as that of the temperature with the highest
number of hours during dry season and the lowest
during the wet season.

The natural vegetation of the area consists
mainly of secondary forest except where human
interference through annual uncontrolled bush burning
and small scale farming methods have reduced the
original forest to secondary ones, bush re-growth and
thickets. The original forest is now mostly confined to
river channels and swamps.

The site is generally undulating with a few gentle
to steep slopes. Most of the soils in the survey area
developed from undifferentiated igneous and
metamorphic, pre-Cambrian basement complex rocks
such as granite, biotite gneiss, biotite schist, quartz
schist and quartzite. The rocks are fairly deeply
weathered and the occurrence of rock out-crops in the
survey area is not widespread. A major part of the site
is generally well drained through the existing river
channels.

The soil investigation of the site shows that
most of the soils derived from coarse grained rocks are
generally characterized by their varying amounts of
quartz and/or ironstone gravel with some occasional
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stones in the top one meter of the profile. Varying
quantities of gravel and stones may be found in the
surface of these soils.

b) Field Work

Three land use types namely: Arable cropping
(land use 1), Qil palm (land use 2) and secondary forest
(land use 3) were studied.

At each of the chosen land use type, profile pits
were dug at the three predominant different land type or
slope segment encountered. These were crest, middle
slope, and valley-bottom.

The general site description such as climate,
vegetation, land use, gradient of slope, drainage type,
soil surface form, type and degree of erosion, field
texture, micro-relief and depths to ground water table
were recorded. The pits were described, sampled and
the samples analysed following standard procedures. A
total of 9 profile pits were dug (3 at each land use) and
30 profile samples were collected for laboratory
analysis.

¢) Laboratory Analysis

The soil samples were air-dried and sieved with
a 2mm - mesh sieve. Some portion of the sieved
samples was further passed through 0.5mm - mesh
sieve for organic matter and total N determination.

Soil samples were analysed for the following
parameters: Soil pH was determined in both water and
0.01M potassium chloride solution (1:1) using glass
electrode pH meter (Mclean, 1965). Total nitrogen was
determined by the macro-kjeldahl digestion method of
Jackson (1962), available P was extracted using Bray-1
extract followed by molybdenum blue colorimetry.
Exchangeable cations were extracted with 1M NH,OAC
(pH 7.0), potassium, calcium and sodium were
determined using flame photometer and exchangeable
Mg by atomic absorption spectrophotometer (Sparks,
1996). Exchangeable acidity was determined by the KClI
extraction method (Mclean, 1965), organic carbon was
determined using dichromate wet oxidation method
(Walkley and Black, 1934). Organic matter was got by
multiplying the percent organic carbon by 1.72. Cation
exchange capacity (CEC) was calculated from the sum
of all exchangeable cations. Available micronutrients
were determined by Atomic Absorption Spectro-
photometer (AAS) method after leaching on NH,CI
(Water and Sammer, 1948).  Saturated hydraulic
conductivity was determined using a constant head
method, bulk density by core method, soil porosity was
estimated from the bulk density data at an assumed
particle density of 2650kgm-3. Water retention at 15 bar
was determined in order to calculate available water
holding capacities of the soil profile horizons (Mbagwu,
1985). Particle size analysis was by the Bouyoucos
hydrometer (1951) method using calgon as dispersing
agent.



d) Soil Colour Determination

The soil colour (moist and dry) were determined
by the use of the Munsell colour chart in which a soil is
held next to the chips to find a visual match and

assigned the corresponding Munsell notation.
[1I.  RESULTS AND DIsSCUSSION

a) Morphological Properties

i. Soil Colour
The soils of the land use types were
characterized by brown (5YR 5/4 - 10YR 6/4),

sandyloam / loamysand, topsoil over reddish brown
(2.5YR 4/8 — 7.5YR 6/8) sandy clayloam to sandy clay
subsoil. The hue was generally 10YR for lowland arable
soils, and 5YR to 7.5YR for the middle slope, while it
ranges from 2.5YR to 7.5YR for the upland section. The
reverse was the trend for land use 2, with lowland
portion having a hue of 5YR, while the middle portion
ranges from 7.5YR to 10YR.

However, in the secondary forest land use type,
both the middle and summit sections were
characterized with 7.5YR hue, while the toes slope /
valley bottom section ranges between 2.5YR to 7.5YR
hue (Table 1).

In addition, some sections of the valley bottom
of both the arable and oil palm land use types exhibited
some level of mottling as evidence of water saturation at
some period of the year.

The colour difference showed that pedons on
the crest and middle slopes were more reddish to
brownish but greyish at the valley bottom. This variation
in soil colour was due to the obvious sequences of
drainage. This is in agreement with Noma et al., (2010).
Besides, the influence of drainage on soil colour
variation, it has been reported by Majlis (1967) that soil
colour has been expressed too as a function of iron and
organic matter contents, pH and type of clay mineral in
the soil.

The fluctuating water table in the lower slope
and valley bottom soils also resulted in the occurrence
of hydromorphic mottles in these areas. The colours of
the studied soils vary with depth. This is in conformity
with Brady and Well (1999), who reported that soil colour
typically changes with depth through the various
horizons in a soil profile.

ii.  Physical Properties of the Soils

The main physical properties of the soils are
presented in tables 2 — 4. The land use 2 were generally
more sandy than other land use types (i.e. land use 2 >
land use 3 > land use 1). This decreases with depth,
except in some cases, particularly at the sub-soil
horizon (>50 in depth), where high percentage of sands
were concentrated.

The high percentage of soil texture (41.8 —
91.2%) in all the land use types which is sandy is a good

indication of the observable high infiltration rate and low
water holding capacity of the soils, thereby resulting into
moisture stress as reported by Senjobi, 2007. In
addition, this scenario enhance rapid leaching of soil
nutrients beyond roots exploration of the planted crops
thereby threatens increase in food productivity and
security.

The clay content increases down the profile. It
ranges from 4.8 — 38% in both the surface and sub-
surface soils. The differences in clay contents account
for varied drainage pattern in the study site. Thus, while
the valley bottom soils are poorly drained, the middle
slope and crest are well drained across the land use
types. The higher clay content at the valley bottom soils
reduces infiltration rate of water as confirmed by Ahn,
1970 and Senjobi, 2007.

The water holding capacity of the soils
increases with increase in clay content of the soils. The
silt content in the soil is generally low and there is no
definite sequence in its distribution within the profile.
The silt: clay ratios are generally low.

The gravel content was very high ranging from
6.0 to 89.9% in nearby all the pedons. The pedons are
composed of concretions, ferruginous nodules, quartz
gravel and stones which concentrate as stone lines or
stone layers (Sharpe, 1938; and Nye, 1954).

The erosion exposes a sheet of gravel mantle,
which is subsequently buried by the sedimentation of
fine textured materials. Stonelines interfere considerably
with manual soil tillage and thereby limits the aggregate
size of farmland that a farmer can put under cultivation.
According to Babalola and Lal (1976) and Stoop (1987),
this type of physical feature is, permanent and difficult
to change.

The porosity of the land use soils is directly
proportional to percent sand and gravel concentration,
whereas the permeability is inversely proportional to the
clay content. The bulk density and hydraulic
conductivity are generally low with no definite sequence
in their distribution within the profile.

ii.  Chemical Properties of the Soils

The data on the chemical properties of the soils
are given in Table 5 — 7. The pH values of the land use
soils ranged between pH (H,O (6.35 and 7.5) and KClI
(5.10 and 6.46) in the surface layer. These values had
no definite sequence in their distribution down the
profiles.

The organic carbon fluctuates irregularly with
depth for most of the pedons and this is an indication of
continuous deposition of organic material. The value of
organic carbon ranged from 0.27% to 1.66% in the
surface layers, with the highest concentration on the
surface soils in most pedons. The low organic carbon
values in some pedons may be partly due to the high
temperature and high relative humidity, which favour
rapid mineralization. Organic matter has been reported
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to have positive influence on the CEC, base saturation,
structure, pH, buffering capacity, soil colour and water
holding capacity (Majlis, 1967 and Ahn, 1970). The
organic matter content of the surface horizons in all the
land use types is appreciable. This may be due to the
fact that most of the organic residues in both cultivated
and virgin soils are incorporated or deposited on the
surface. The organic matter content of soils under
secondary forest and oil palm cultivation are higher than
those of arable cultivation. This may be because the
soils under those land use systems are always covered
and they have not been subjected to intense cultivation
as in arable land use type.

The incorporation of organic residues into the
soils through tillage practices at the arable land use type
has contributed to the relatively higher level of organic
matter in this site.

The total nitrogen content in all the soils of land
use types is generally low (0.01 — 0.19%) compared with
the critical value of 0.15% (Agboola and Corey, 1973).
The intense cultivation of the soils normally increases
the rate of mineralization of the organic matter, thus
negatively affect the level of total N content in the soil.
The available P is generally moderate in most of the
pedons and high in the remaining pedons compared
with the critical level of 10 — 16 ppm (Adeoye and
Agboola, 1985).

The exchangeable cations Ca, Mg, K and Na
are generally low in all the pedons. This may be
attributed to intense cultivation, leaching of nutrients and
weathering. Hence, the inherent low fertility status of the
sails.

iv.  The relationshijp between soil colour and some
selected soil chemical properties

In land use 1, the exchangeable bases
increases across the crest and middle slope land types
as the hue 10YR - 25YR decreases in the surface soils
except for Mg. However, at the valley bottom soils, the
reverse is the trend.

Organic carbon on the other hand increases
with decrease in the hue of the soils irrespective of the
land type in land use 1. The same trend was observed
for exchangeable acidity. However, phosphorous value
decreases as the hue decreases in all the land types,
while Zn is constant.

At land use 2, the exchangeable bases except
for calcium follow The, reverse trend as compared to
the trend in land use 1. While organic carbon increases
in land use 1, the reverse is the trend in the land use 2,
with nitrogen following the same sequence as organic
carbon.

Exchangeable acidity, phosphorous and Zinc
only decreases with decreasing soil hue in valley bottom
soils, and increases in the other land types.

At land use 3, only sodium and potassium
increase with decreasing hue (7.5YR — 25YR) at the
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crest and middle slope sections, while at valley bottom
soils the reverse is the trend.

While magnesium increases with decreasing
soil hue across the land types, organic carbon, calcium,
zinc and copper decreases with decreasing soil hue.
Nitrogen, phosphorous and pH KCI as well as
exchangeable acidity follow the same sequence with
sodium and potassium in land use 3.

IV. CONCLUSION

It was evident from the study that the colour of
soils is not a sufficient parameter in determining the
organic carbon accumulation and fertility status of the
soil. Furthermore, the complex relationship between soil
colour and some selected chemical properties of the
soil revealed that land use analysis or soil testing
programme remains the vital tool in assessing fertility
status of the soil for optimal and sustainable production.
This in turn will guide in the area of fertilizer
recommendation and soil nutrient management.

The occurrence of heavy metals in the soil
beyond their critical levels is in no doubt contributing to
the colour of the soil. This may misguide the absolute
reliance on soil colour as pedo-transfer functions for soil
fertility status especially in this age of global pollution as
the case were in the past when there was little or no
pollution history.

Further studies are needed using a wide range
of soil colour before ascertaining possible relationship
between soils of this area and those elsewhere and in
addition, the chemical parameters.

Furthermore, organic agriculture and precision
farming will however go a long way to improve and
sustain the fertility status of the soil for optimal and
sustainable production. Thus, a good organic matter
management involving residues incorporation through
the addition of large quantities of farm yard manure and
the practice of green manuring that could impact dark
colour to soil should be encouraged.
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Table 2 . Physical Properties of the Soil under Cassava

Table 4 . Physical Properties of the Soil under Secondary Forest

Profile  Horizon Depth  Gravel Sand Silt Clay Silt: Clay Porosity Textural WHC BD HC Permeability
No. Designation  (cm) (a/kg) Ratio (%) Class (%) (g/cm?) (cm/hr)
P, Ap 0-46 226 508 202 290 0.70 50.6 SCL 241 1.31 1.68 13.6
(VB)
Bc 46-76 775 642 148 210 0.70 47.4 SCL 28.3 1.40 1.53 12.5
Bt 76-126 102 522 118 360 0.33 442 SC 28.5 1.41 1.55 122
P, Apc 0-18 687 472 158 370 0.43 519 SC 34.8 1.28 2.82 23.8
(MS)
Btc 18-57 663 508 142 350 0.41 55.8 SC 31.6 1.17 0.54 3.24
g Bt 57-118 201 468 202 330 0.61 43.4 SCL 35.0 1.50 1.08 4.43
.~
. Ps Apc 0-14 808 492 220 288 0.76 a7 SCL 33.3 1.55 1.32 121
g ©
e Bt 14-23 593 672 120 208 0.58 459 SCL 38.9 1.44 0.99 7.4
Btc 23-53 487 532 188 280 0.67 43.5 SCL 38.8 1.43 0.10 6.8
g Bt 53-112 135 418 202 380 0.53 42.6 CL 47.5 1.42 0.10 6.7
2 p = ploughed, ¢ = concretion, t = illuvial accumulation of clay
— LS = loamy sand, s = sand, SL = sandy loam, SC = sandy clay, SCL = Sandy Clay loam
2 VB=Valley-Bottom, MS=Middle Slow and C=Crest
; WHC = water holding capacity (%), BD = bulk density (g/cm?), HC = hydraulic conductivity (cm/hr)
o Table 3 : Physical Properties of the Soil under Oil Palm
_§ Profile  Horizon Depth  Gravel Sand Silt  Clay Silt:Clay Porosity Textural ~WHC BD HC Permeability
= No. Designation  (cm) (9/kg) Ratio (%) Class (%) (g/cm®)  (cm/hr)
E P, Ap 0-30 893 612 320 68 4.71 53.2 SL 43.8 1.24 0.57 5.01
= (VB)
~ Btc 30-110 705 558 142 300 0.47 49.9 SCL 55.4 1.07 0.40 3.12
f Ps Ap 0-34 174 912 40 48 0.83 30.6 S 18.6 1.84 0.84 6.12
o (MS)
. AB 34-69 253 872 80 48 1.67 37.4 LS 23.5 1.66 0.75 5.16
% B 69-113 631 872 40 88 0.45 41.0 LS 29.8 1.57 0.78 5.43
s
i Bc 113-137 612 812 140 48 2.92 42.8 LS 23.5 1.52 0.48 2.85
& Pe Ap 0-33 251 912 40 48 0.83 425 S 28.7 1.53 0.54 3.39
©)
3 Bc 33-65 627 508 142 350 0.41 35.1 SC 25.7 1.72 1.13 9.90
_g' Bt 65-112 899 532 120 348 0.34 53.4 SC 38.7 1.24 0.85 7.90
G

Profile Horizon Depth  Gravel Sand Silt  Clay Silt: Clay Porosity Textural WHC BD HC Permeability
No. Designation  (cm) (g/kg) Ratio (%) Class (%) (g/em®  (cm/hr)
Pio Apc 0-31 133 712 160 128 1.25 42.5 SL 23.8 1.53 1.05 7.89
(VB)
Btc 31-108 99 752 120 128 0.94 43.8 SL 23.1 1.49 2.22 18.48
. Py Ap 0-30 60 812 140 48 2.92 54.2 LS 355 1.22 1.74 14.01
(MS)
B 30-62 157 812 120 68 1.76 389 LS 26.1 1.62 2.40 20.13
Btc 62-112 444 672 140 188 0.74 312 SL 219 1.83 1.1 8.43

© 2013 Global Journals Inc. (US)



P,(C) Ap 0-50 143 872 80 48 1.67 44.0 LS 532 1.49 0.69 1.77
Bt 50-86 95 672 120 208  0.58 40.5 SCL 432 157 057 381
Btc 86-128 495 872 80 48 1.67 45.5 LS 340  1.45 0.30 1.38
Table 5 : Chemical Properties of Soils under Cassava/Maize/Plantain/Banana
Profile Horizon  Depth  pH pH cmol.kg™ Ex ECEC B. % C Total P Zn Cu
No. Designation  (cm) HO0 KCI Exchange Bases AC (soil) Sat% N (%) mg.kg
Na K Ca Mg
P, Ap 0-46 720 510 034 021 104 206 005 370 9865 032 002 471 570 560
(VB)
Bc 46-76 715 475 048 030 118 160 005 364 9863 038 004 188 540 530
Bt 76126 705 565 029 019 086 173 005 312 9840 029 002 518 690 5.10
P, Apc 0-18 700 615 039 043 115 173 006 376 9840 154 013 282 620 560
(MS)
Btc 1857 725 610 030 036 078 187 005 336 9851 029 003 1365 580 370
Bt 57-118 605 510 025 024 114 121 011 295 9627 122 013 1035 460 520
P, (C) Apc 0-14 635 520 036 041 110 200 009 396 9773 166 016 188 500 560
Bt 1423 595 520 027 021 116 119 011 294 9626 040 003 1035 7.00 6.10
Btc 2353 615 505 024 015 123 150 010 322 9689 1.10 010 612 610 5.60
Bt 53-112 605 495 023 014 118 165 011 331 9668 113 011 7.06 640 4.80
P = ploughed, ¢ = concretion, t = illuvial accumulation of clay
VB=Valley-Bottom, MS=Middle Slope and C=Crest
Table 6 : Chemical Properties of Soils under Qil Palm
Profile Horizon Depth pH pH cmol.kg™’ Ex ECEC B. %c Total P Zn Cu
No. Designation (¢cm) H,0 KCI Exchange Bases AC (soil)  Sat% N (%) mg.kg™
Na K Ca Mg
P, Ap 0-30 710 615 025 021 1.05 156 005 312 9840 157 016 1176 530 590
(VB)
Btc 30110 665 505 047 029 115 183 008 382 9791 043 005 329 500 520
Ps Ap 0-3¢ 670 565 020 012 114 138 008 292 9726 1.01 010 1412 620 570
(MS)
AB 3469 660 575 021 010 125 144 008 308 9740 131 013 706 580 6.50
B 69113 670 590 028 014 090 171 008 311 9743 016 001 1035 480 3.90
Bc 113437 695 590 024 014 089 189 006 322 9814 038 004 1000 490 450
Ps (C) Ap 0-33 750 620 031 030 1.04 175 004 344 9884 099 010 518 6.00 4.90
Bc 3365 690 600 026 013 096 179 006 320 9813 048 005 847 620 470
Bt 65-112 6.80 590 026 015 099 119 007 266 9737 050 006 659 600 650
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7able 7. Chemical Properties of Soils under Secondary Forest

Profile ~ Horizon Depth pH pH cmol.kg™ Ex ECEC B. %C Total P Zn Cu
No. Designation  (cm) H.0 KCI Exchange Bases AC (soil)  Sat% (;l) mg.kg™
0
Na K Ca Mg
P10 Apc 0-31 670 545 028 018 1.08 148 008 310 9742 133 013 894 620 560
(VB)
Btc 31108 640 565 023 013 103 138 009 28 9685 067 0.07 518 6.00 5.40
P11 Ap 0-30 690 645 032 050 108 193 006 389 9846 027 003 376 570 530
(MS)
- B 30-62 680 580 023 015 1.06 198 007 349 9799 032 008 114 480 4.70
< Btc 62-112 665 575 033 028 090 187 008 346 9769 021 002 094 480 450
P12 Ap 0-50 680 560 028 024 101 193 007 340 9750 054 005 847 510 410
©
Bt 50-86 6.75 580 026 029 091 193 008 347 9769 066 0.06 1317 530 4.40
Btc 86-128 630 530 036 021 099 173 009 338 9734 061 0.06 114 540 440
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Water Consumption Minimizing in Hydrophilic
Cotton Manufacturing and Sterile Gauze
Industries

Seyed Mostafa Khezri * & Bahareh Ghafari ©

Abstract - Among all industries hydrophilic cotton from raw
cotton and all type of medical gauze from textile productions
have high water consumption. Due to this reason water
recycles and reuse in these industries and generally water
usage minimization in these units have especial importance.
For practical research in this context one of domestic industry
has been selected as a case study. Water usage minimization
in other industries have been investigated in different
countries, but nearly all these researches are related to
minimization of water consumption in raw cotton production.
Results showed that minimization of water consumption whit
recycle and reuse method in these industries are very
successful, to the extent of water can be saved about 65
percent after and simple aeration and reservation for 10 hours
and recycling in to production recycle. Usually in these
industries three types of consumption exist: one for hydrophilic
cotton production, next for medical gauze and last for general
consumption. In selected industry for medical gauze
production and hydrophilic cotton, the amounts of water
consumption are 40 lit’/kg and 43 lit/kg respectively. And the
remaining is about 20 lit’kg for other consumption, such as
boiler, chiller, restaurant, personal and consumption.
Regarding water quality needed for every stage of production.
The wastewater of some units can be used as fresh water for
other units, by this method the total consumption of this

factory can be reduced to % of total of it, without damaging
quality of factory production.

Keywords cotfon beating, Stamping, wastewater
recycle, reuse, hydrophilic cotton.

I. INTRODUCTION

otton processing and health cotton production
uses large amounts of water and from the various

stages of this processing are produced large
volumes of wastewater in the end of process, which
requires proper treatment before entering the
environment. Increasing public concerns  about
environmental issues and surface and underground
water sources and raw water scarcity has led to the
closure of some industries [5] [10].
Today, due to shortage of raw water tend to the
new sewage treatment methods of these units and
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reuse of them has increased and also attempts has
been made to substitute water with other chemicals to
wash the cotton.

Consumers and manufacturers in order to
protect and safeguard the environment and natural
resources tend to use natural approaches to sewage
treatment and water recovery for urban water use
efficiency.

Considering that the hydrophilic and sterile
cotton  processing  wastewater contains  high
concentrations of COD, BOD and color, efforts to
minimize quantity and quality of produced wastewater
and finding a suitable treatment method for water
recycling and using recycled water in production
processes for these industries are very high in
importance [4].

Old methods for processing cotton have a large
amount of water consumption so the today main
challenge is the search of new technologies and
changes in production methods.

So that these methods have greater
compatibility with the environment, economic issues
have also a special priority.

These methods should also have high efficiency
as well as less production of wastewater and the quality
of output effluent and the recycled water can also
compete with the old technology or is even better and all
these operations take place with minimal costs [7].

Water consumption in these industries is very
high, but yet a comprehensive study on water use
minimization techniques has not been done in this area
and also on how they can reduce consumption of raw
water and how to use water has been retrieved.

Given the importance of these industries, and
reduction of water supplies, this research has a great
importance.

In the subject of this study has not been
conducted no similar work in the inside and outside of
the country, but one can point to studies which have
addressed this issue in part as follows:

A research about how new and clean cotton
clothing worn by the laser beam has been done in
England in 2000 by Howard Suteliffe [1].

Also in the faculty of Chemical Engineering -
University of Guilan, Rasht, a research on using
nanotechnology as the photo catalytic which is used to
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clean cotton that has been conducted by Mr. Falah
Moafi.

A research by Mr. Khezri and colleagues related
to evaluation of the quality of wastewater treatment of
cotton processing and offering optimized method was
carried out in 1390 in Tehran [7].

And another investigation in relation to sewage
treatment of hydrophilic cotton and evaluation and
providing the optimal method by Mr. Khezri and
colleagues has been conducted in 1390 in Tehran [10].

[I. MATERIALS AND METHODS

The aim of this study is to investigate the
minimization of water use in the industry of hydrophilic
cotton processing and production of sterile and hygienic
gauze. To achieve this goal one of the domestic
industries has been selected as a case study [3].

This plant can be selected as an indicator and
sample of the total factories in domestic and even
abroad regions. The work method is a field study which
starts with the full identification of cotton and gauze
production process. And then the water needs of each
of the processing units and quality of these waters will
be found. Finally the water consumed in each line
having the characteristics of raw water in another

process is consumed in that process and if these
conditions are not satisfied collecting them in a pond
and aeration and also giving the required time, it
acquires the necessary conditions for some processes.

Thus, the research method is a field and
analytical method. Certain material has not been used in
this study, except chemical materials in experiments
related to water which include TSS, COD and BOD.
Required equipments include thermometers and digital
pH meters [2] [3].

[1I.  REsSuLTs

Consuming water in plants of hydrophilic cotton
and sterile gauze production can be divided into three
parts:

1- consuming water in hydrophilic cotton
2- water used in the production of sterile gauze
3- consuming water in staff costs and other expenses

In accordance with the measurements total
water consumption of different months is shown in
Figure 1.
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16838

10000

Water consumption

5000

.Apr./May Jun./Jul

.Agu./Sep

Oct./Nov .Dec./lan .Feb./Mar
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Flgure 1 . Total water consumption of different months in term of (m®/year)
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Figure 2 is a breakdown of consumption
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L
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Cotton finishing Textile finishing Personnel costs

Factory units

Installation

Figure 2 : Total amount of municipal water consumption in factory units in month in term of (m?®)

On average 43 liters of water per one kg of
hydrophilic cotton and 40 liters of water per one kg of
sterile gauze is consumed, but this amount is the raw
water intake after following the minimization issues
which will be explained in detailed.

The schematic diagram of hydrophilic cotton
production is as diagram 3.
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Water consumption in the processing and In Autoclave unit per 360 kg (three 120 kg
operational units is mainly related to stamping and mould) Cotton, 12 cubic meters of water is consumed.
autoclave. The amount of water consumption in the The completion process of sterile is shown in Figure 4.
stamping unit is 6 cubic meters per every 120 kg mould.

Also the water consumption of this phase is the most of
all steps and is almost three times the autoclave phase.
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Sterile consuming water is required for the In the process of cotton production in some
completion of washing, whitener, reduce fat and parts in consequence of the water and chemicals use,
eliminate microbial contamination that can be done in  waste water is produced.

completing this work. In this stage a large amount of raw In Figure 5 is shown the different units of
water is used for washing. Per kilogram of gas, 40 liters  hydrophilic cotton processing in which wastewater is
of raw water are consumed. produced.
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Figure 5 . \Wastewater producing in hydropilic cotton process
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In the stamping units per a 120 kg mould of the
cotton, 6 cubic meters of wastewater is produced.
During a working day, as a result of using this device is
produced 48 cubic meters of sewage water.

Then, in an autoclave or completion system the
water and chemicals are used for washing, bleaching
and fat removing of the cotton. In this stage because of
caustic soda, detergents, hydrogen peroxide and acetic
acid there is a considerable amount of waste. The

amount of waste produced in an autoclave for 3 hours at
per 120 kg batch is equal to 12 cubic meters of sewage.
The total amount of wastewater generated in this sector
at 24 hours (a working day), the value is estimated at 96
cubic meters.

Finally, in the hydrophilic cotton processing
process, some waste is produced in centrifuges. In
Table 1, the amount of waste produced in the studied
factory is shown in terms of cubic meters a day.

Table 7. The amount of waste produced in the hydrophilic cotton processing

Name of units Autoclave Stamping Centrifuges
The amount of waste
produced(m?®/day) 80 48 16
Strategies  for  reducing  urban  water For saving and reduction and minimizing the
consumption in  hydrophilic cotton and sterile = consumption of raw water one can use recycled water in
processing units: three parts of autoclave machine and raw water in three
In the stamping unit due to its specific parts of rinse in the autoclave device.

mechanisms, the hammers which act as a hammer blow
cause to soak the cotton in the water and grind the two
together. At last they convert into the mould of the so-
called "yellow cake". The weight of this format is 120 kg.
As a result, water can be provided from the
retrieved water from the processing and manufacturing

stages.
In the Autoclaving or cooking pot, six main

functions are accomplished:
1 - Cooking 2 - bleaching 3 - neutralization
4 - three-stage rinses

Therefore for every 360 kg of the hydrophilic
cotton is harvested, 6 cubic meters of recycled water
and 6 cubic meters of raw water.

Due to differences in water quality requirements
for processed cotton in various parts of it, required water
of some of the units can be supplied by the recycled
water and raw water can be provided for other units.

In Figure 6 is shown the percentage of water
use in expressed process after minimization strategies
and use of recycled water, and ultimately reduce the
consumption of raw water.

M recycled water

W urban water

Flgure 6 . The percentage of urban and recycled water use in cotton processing in term of (m®/day)

60 percent of water used in the completion of
hydrophilic cotton is provided by the recycled water and
the remainder, 40%, is supplied by the raw water.

Minimization in the processing unit and the
production of sterile and sanitary gauze is as follows:

To wash fabrics with chemicals, due to the lack
of importance of water quality, recycled waters from the
production and processing phases in different stages
can be used and raw water can be useful for rinsing and
dry-cleaning cloth is also applicable.
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According to Figure 7 a significant savings have been achieved in the raw water intake in washing and
completion of sterile and hygienic gauze.

percent.

M recycled water

M urban water

A large amount of raw water, 59%, is consumed
to finish fabric which is considerable compared with
respect to recycled consumption water with a rate of 41

But turning back the retrieved waters to the
production line and completion of sterile gauze,
significant savings at this stage and the amount of raw
water have been achieved

Figure 7 : The percentage of urban and recycled water use in completion processing in term of (m%day)

By applying all of these mechanisms still some
waste is generated that is necessary to think of a
solution for its treatment. Currently these wastewaters
enter the wastewater treatment site whish its treatment
stages are shown in Figure 8.
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Figure & . \Wastewater treatment site

Sampling of the input and output sectors of this treatment site that has been done in several cases, on average
leads to the summarized results of Table 2 and 3.

Table 2 . Sampling of the input sector of this treatment site

Temperature c° 70
COD (Mg/l) 2600
BOD, (Mg/l) 980
TSS Mg/l 320

pH B 12



Table 3 - Sampling of the output sector of this treatment site

Temperature c°
Chemical exam Unit
COD Mg/l
BODy (Mg/l)
TSS Mg/l
pH -

As can be seen, the current treatment system is
not exactly fulfilling EPA standards and cannot be
disposed to be receptive sources.

IV. CONCLUSION

Looking at the cases of consumption in the
processing units of hydrophilic cotton and production of
sterile and sanitary gauze one can conclude that the
most consumption is in the completion unit of fabric
and the autoclave and stamping units [8] [11].

Fortunately stamping unit can consume
significant amounts of water to reach the playoffs again.
With the use of this action 43 liters of raw water
consumption is saved per a kilogram of hydrophilic
cotton.

In the autoclave unit due to the sensitivity of the
health care waste water using has no place at all stages.
But it is possible to use recycled water in some sections
of this unit such as washing units and one can also
prevent the water loss.

In autoclave unit due to lack automatic closing
system of water, mostly the water is over flown and
water is wasted. Therefore, it is also possible in this unit
to minimize the up or down of the water and its loss by
installing level control sensors [6] [10].

In the completion unit of the fabric can be used
modern methods such as dry cleaning cloth and its
preparation to produce sterile gauze bandages. Since at
this moment 40 liters of water is used per kg of fabric, it
is possible to reduce the water consumption at least 70
— 80 percent. Thus the water consumption falls from 40
liters to 12 liters.

Research suggests that dry cleaning of cotton
is economically affordable, aside from that, there is no
water in some areas to be used in cotton processing.
And thus the application of innovative technologies not
only helps to protect water resources from industrial
units but also prevents industrial units from being shut
down [2] [5].

45
Value

2500

120

Future research in this field can be focused on
sewage treatment methods of these units and /or use
of hybrid systems in refining or fabric washing
methods [12].

Because research has shown that technology-
based membrane systems are the best methods that
can be replaced by the old methods.

In addition, hybrid treatment techniques,
including absorption and absorption by a nano-filtration
can also be effective to improve the quality of produced
effluent. Moreover, additional treatments include ion
exchange systems can apply the effluent such that it
has the ability to returning back to the production line
and the use of recycled water from the processing
steps [1] [9].

Therefore, the water consumption in the
production line is similar to a closed cycle and water
usage is reduced to its minimum. Of course there are
still more strategies, such as modern cotton-processing
methods includes dry cleaning of remaining ingredients
which can be done to reach to a greater amount of
water saving.
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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%

MARSS 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.

MARSS 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.

MARSS 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.

MARSS is eligible to earn from their researches: While publishing his paper with Global Journals
Inc. (US), MARSS 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 MARSS member's bank account after certain
threshold balance. There is no time limit for collection. MARSS 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 toreceive e-Journal GISFR 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.

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



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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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

records.

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

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

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

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

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

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

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

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

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

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

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

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

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

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

Final Points:

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

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

General style:

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

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

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

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

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

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

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

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

Title Page:

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

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

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

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

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

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

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

Approach:
. Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
e A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
e  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.
e 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.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

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

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

Procedures (Methods and Materials):

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

Materials:

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

e |[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

e 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.
®  Skip all descriptive information and surroundings - save it for the argument.
®  |leave out information that is immaterial to a third party.

Results:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

rejected.

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

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

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

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

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

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

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

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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