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ABSTRACT
Two years field investigation was carried out on lateritic soils of Konkan at Department of Agronomy, Dr.
BSKKV, Dapoli to assess impact of soil ameliorant, fertilizer approaches and irrigation methods on yield
potential and profitability of sweet corn. The results revealed that drip irrigated sweet corn sown on soil
ameliorated with 50% lime requirement and supplied with soil test based fertilizer requirement of N,P,K and
micronutrients (Cu, Zn, B and Mn) recorded the highest yield of the produce. While ,drip irrigated corn grown
on soil ameliorated with 25% lime requirement and supplied with soil test based fertilizer requirement of N,P,K
and micronutrients (Cu, Zn, B and Mn) noticed profitable yield potential with higher B:C ratio of 2.16 and 2.24
during the year 2013-13 and 2013-14, respectively. Check basin irrigated sweet corn sown on no lime applied
soil and no fertilizer application unable to reach their level of significance.
Keywords: Irrigation, NPK, Micronutrients, Profitability, Soil Ameliorant and Soil Test Based Approach

1. INTRODUCTION
Sweet corn is peculiarly an American crop and introduced in India from USA. The corn is also called the Indian
corn, sweet corn, sugar corn or pole corn. It is also commonly known as “simply corn” in United States, Canada,
Australia and New Zealand, where as “Milho Verde” (Green corn) in Brazil. Sweet corn (Zea mays saccharata
L.) is one of the groups of maize (Zea mays) and is classified on the basis of kernel characteristics which have
high sugar content in the milk on early dough stage. The higher content of water soluble polysaccharide in the
kernel adds texture and quality in addition to sweetness (Venkatesh et al., 2003). [1]. Sweet corn is a versatile
crop, which finds the place in the human diet, animal food, fodder and industrial raw material. It is bred to have
a higher level of natural sugars, which makes it very popular in rural as well as in urban area.
In konkan region major portion of all the bases removed due to intense rainfall giving distinctly acid character
by presence of Al, Fe and Mn in soil solution at toxic level. Nutritional imbalance caused due to increase or
decrease of the concentration of ions in the soil solution, deficiency of phosphorus, boron, zinc and
molybdenum and poor microbiological activity leading to low nitrogen and sulphur availability. Since,
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application of lime to acid soil can stimulate crop growth by eliminating toxicities of Al and Mn and increase
the availability of certain plant nutrients (Fageria and Baligar, 2008) [2]. The luxurious corn production under
application of major and micro nutrients based on soil test approach is necessary to get full advantage of applied
nutrients with higher nutrient use efficiency of nutrients. Also, better water use efficiency during rabi season
through water saving and by use of micro irrigation techniques which increased profit by increasing the crop
yield by 20 to 100 per cent as compared to conventional method and in addition to saving of labour.
Beware of this sweet corn can be a promising and high yield potential short duration cash crop with wide scope
for cultivation during rabi season. The proper managerial practices fetches better market price under konkan
region. Therefore, there is need to ameliorate the soil by using desired quantity of liming materials like CaCO 3.
Hence, attempt was made to study use of soil ameliorant, soil test based fertilizer approach for macro and
micronutrients and drip irrigation which can envisage not only the productivity of crop but also sustaining soil
health.

II MATERIAL AND METHODS
Experiment was conducted at Agronomy farm, Department of Agronomy, Dr. B.S.K.K.V., Dapoli during two
consecutive rabi seasons of 2012-13 and 2013-14. The plot representing acidic pH was selected for
experimentation which was moderately high in organic carbon content, medium in available nitrogen, low in
available phosphorus and fairly high in available potassium. Also, high in available copper and manganese
content, while low in zinc and boron content. In main plot (horizontal levels) treatments consisting of two
irrigation methods, check basin (I1) and drip irrigation (I2). However, the vertical levels consisted four different
fertilizer applications approaches viz. F0 - control, F1 - recommended dose of fertilizer (200:60:60 kg NPK ha -1),
F2 - soil test based fertilizer requirement of NPK and F3 - soil test based fertilizer requirement of NPK and
micronutrients (Cu, Zn, B and Mn). Sub plot treatment comprised of three levels of soil ameliorant i.e. no lime
(L0), 25% lime requirement (L1) and 50% lime requirement (L2) to ameliorate the soil. Lime requirement was
determined as suggested by Shoemaker et al. (1961) [3]. Analysis were done using strip split plot design with 24
treatment combinations replicated in three times. The sweet corn cultivar Sugar-75 was sown at spacing of
60 X 30-30 cm using paired row planting system. The fertilizers were applied as per treatments. The full dose of
P, K and all micronutrients were applied as basal dose, while nitrogen was applied in three splits i.e. 50% N at
time of sowing and remaining in two half doses at 30 DAS and at 60 DAS. The periodic growth observations
were recorded at 15 days interval.

III RESULTS
3.1 Effect of irrigation methods
The green cob, green fodder and total biomass yield of sweet corn was significantly influenced and noticed the
highest under drip irrigation method over check basin irrigated corn during both the years of investigation as
well as in pooled analysis. Increment in green cob, green fodder and total biomass yield over check basin
irrigation due to drip irrigated sweet corn was to the tune of 10.43, 4.17 and 7.25 per cent in the pooled data,
respectively (Table 1). These results corroborated with the findings of Ramulu et al., (2010). [4]. This may be
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ascribed due maintenance of ample soil rhizosphere moisture due to drip irrigation which established higher
green cob, fodder and total biomass yields than check basin irrigated corn. However, under moisture stress
condition all the growth factors were affected adversely to a greater extent in check basin irrigation. These
findings are in line with the findings of Gautam et al., (2000) [5] and Bharati et al., (2007) [6].
Drip irrigated sweet corn recorded significantly higher gross returns and net returns with more benefit: cost
ratios of 2.12 and 2.19, over check basin method of irrigation method (1.92 and 1.98 respectively), during the
years 2012-13 and 2013-14 (Table 8).

3.2 Effect of fertilizer approaches
Soil test based fertilizer requirement of NPK and micronutrients (Cu, Zn, B and Mn) i.e. F 3 recorded
significantly the highest green cob, green fodder and total biomass yield over rest of the fertilizer approaches as
soil test based fertilizer requirement of NPK (F2), recommended dose of fertilizer (F1) and control (F0) in that
descending order of significance. However, green cob and total biomass yield recorded under soil test based
fertilizer requirement of NPK (F2) and recommended dose of fertilizer (F1) were on par during the year 2012-13
while green fodder yield during both the years and also in pooled data. The increase in green cob, green fodder
and total biomass yield in pooled data over control due to fertilizer approaches F3, F2, and F1 was to the tune of
71.66, 69.86 and 67.32 per cent; 50.16, 47.58 and 46.88 per cent and; 61.03, 58.80 and 56.82 per cent
respectively. The results are in agreement with those reported by Paramasivan et al., (2011). [7].
The optimum availability of major as well as micro nutrient often may lead higher of growth and yield attributes
which may reflected significantly in higher green cob and fodder yield of sweet corn compared to rest of
fertilizer approaches. Similar results were attributed by Gzazia et al., (2003) [8] and Bindhani et al., (2007) [9].
In case of economics, soil test based fertilizer requirement of NPK and micronutrients (Cu, Zn, B and Mn) i.e.
F3 recorded significantly the highest gross returns, net returns with higher benefit to cost ratios of 2.26 and 2.35
during the years 2012-13 and 2013-14, respectively over fertilizer approach soil test based fertilizer requirement
of NPK (F2), recommended dose of fertilizer approach (F1) and control (F0). These results are confirmatory with
those reported by Viswanatha et al., (2000) [10] (Table 8).

3.3. Effect levels of soil ameliorant
Exploration of data presented in Table 1 insinuate that green cob and green fodder during 2013-14 and in
pooled, while total biomass yield during both years and in pooled was significantly influenced due to different
levels of soil ameliorant. Sweet corn was grown over the soil ameliorated with 50% lime requirement (L2)
recorded significantly more green cob and fodder yield over the soil ameliorated with 25% lime requirement
(L1) and no lime application (L0) during the year 2013-14 and in pooled data, while, total biomass yield during
both years as well as in pooled data. However, the treatment differences due to 50% lime requirement and 25%
lime requirement were on par in respect of green cob and green fodder yield during the year 2012-13. An
increase in green cob, green fodder and total biomass yield over control due to levels of soil ameliorant L2, and
L1 was to the tune of 10.40 and 4.64 per cent, 6.46 and 4.60 per cent and; 8.39 and 4.62 per cent, respectively in
the pooled analysis.
The amelioration of the soil due to lime application might have reduced the acidity, improved base saturation
pH, reduce the toxicity of elements Al, Fe and Mn as corroborated by Dixit and Sharma (1993) [11]. Similarly,
the phosphorus level in soil was increased due to elevated levels of soil ameliorants and as phosphorus is an
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essential nutrient being involved in strengthening of roots, cell division, elongation, production of ATP and
various metabolic reactions and thereby improving the productivity of crops, therefore this might have improved
the yield of crops as reported by Dixit (2006) [12].
There were very meagre differences among the 50% lime requirement and 25% lime requirement in respect of
gross and net monitory returns of sweet corn due to levels of soil ameliorant during both the years. Significantly
the highest gross and net monitory return was recorded when sweet corn was grown on the soil, ameliorated
with 50% lime requirement (L2) over the corn gown on soil ameliorated with 25% lime requirement (L 1) and no
lime application (L0) during both years. However, the highest benefit to cost ratios of 2.16 and 2.24 were
noticed when corn was grown on soil ameliorated with 25% lime requirement over 50% lime requirement (2.02
and 2.08) and no lime application (1.89 and 1.95) which shows profitability of corn with sustained yield (Table
8).

3.4 Interaction effects
The interactions between irrigation methods and fertilizer levels were found to be significant in respect of green
cob yield during both years. Drip irrigated sweet corn when supplied with soil test based fertilizer requirement
of NPK and micronutrients (Cu, Zn, B and Mn) approach i.e. I2F3 recorded significantly more green cob yield
over all the other treatment combinations during both the years, but it was remained statistically at par with
treatment combination of I2F2 and I1F3, during the year 2012-13. In pooled analysis, interaction among fertilizer
approaches and levels of soil ameliorants were found to be significant for green cob yield and treatment
combination of F3L2 recorded significantly the highest cob yield over rest of other treatment combinations, but
closely followed by the treatment combination of F3L1. The lowest green cob yield was noticed under I1F0
during both years and in treatment combination F0L0 in pooled analysis (Table 2 and 3).
During the year 2012-13 green fodder yield was significantly influenced due to interaction among irrigation
methods and fertilizer approaches. Drip irrigated corn fertilized with soil test based fertilizer requirement of
NPK and micronutrient (Cu, Zn, B and Mn) i.e. I2F3 recorded considerably more green fodder yield over rest of
the other treatment combinations except, treatment combination I 1F3, which was at par with I2F3 (Table 4). In
pooled analysis, interaction between irrigation methods and levels of soil ameliorant; and fertilizer approaches
and levels of soil ameliorant were found to be significant. Treatment combination of I 2L2 and F3L2 recorded
significantly the highest green fodder yield, respectively over all the other treatment combinations (Table 5 and
6).
Perusal of the pooled data presented in Table 7 insinuates that soil test based fertilizer requirement of NPK and
micronutrients (Cu, Zn, B and Mn) when supplied to sweet corn grown on soil ameliorated with 50% lime
requirement i.e. F3L2 recorded significantly higher total biomass yield of corn over all the other formerly
mentioned treatment combinations. These results are in conformity with the results reported by Selvaraju and
Iruthayaraj (1995) [13] and Kamala kumari and Singaram (1996). [14]

IV CONCLUSION
Under konkan condition sustainable yield production and profitability of sweet corn during rabi season could be
achieved by raising of corn under drip irrigation on the soil, ameliorated with 25 % lime requirement and
supplied with soil test based fertilizer requirement of NPK and micronutrient (Cu, Zn, B and Mn).
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Table 1. Effect of irrigation methods, fertilizer approaches and soil ameliorant on green cob,
green fodder and total biomass yield of sweet corn
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Table 2. Green cob yield (q ha-1) of sweet corn as influenced by interaction effects among
irrigation methods X fertilizer approaches during 2012-13 and 2013-14
Treatments
F0
F1
F2
F3
S.Em. ±
C.D. at 5%

2012-13
I1
46.54
165.59
184.73
187.86

2013-14
I2
48.32
170.18
188.78
191.41

I1
58.36
149.89
198.64
204.20

2.08
6.32

I2
78.87
203.28
211.21
243.10
2.20
6.63

Table 3. Green cob yield (q ha-1) of sweet corn as influenced by interaction effects between
fertilizer approaches X levels of soil ameliorant in pooled data
Treatments
F0
F1
F2
F3

L0
45.22
166.97
192.00
195.62

S.Em. ±
C.D. at 5%

Pooled
L1
57.95
178.30
194.65
198.11
1.78
5.37

L2
70.90
187.36
190.77
220.39

Table 4. Green fodder yield (q ha-1) of sweet corn as influenced by interaction effects between
irrigation methods X fertilizer approaches during year 2012-13
Treatments
F0
F1
F2
F3

2012-13
I1
81.29
161.62
182.55
188.62

S.Em. ±
C.D. at 5%

I2
81.79
170.07
194.72
195.60
2.41
7.30

Table 5. Green fodder yield (q ha-1) of sweet corn as influenced by interaction effects between
irrigation methods X levels of soil ameliorant in pooled data
Treatments
I1
I2
S.Em. ±
C.D. at 5%

L0
161.46
164.35

Pooled
L1
167.45
174.06
0.62
1.89

L2
168.10
180.24
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Table 6. Green fodder yield (q ha-1) of sweet corn as influenced by interaction effects among
fertilizer approaches X levels of soil ameliorant in pooled data

Treatments
F0
F1
F2
F3

L0
89.35
179.33
184.76
197.24

S.Em. ±
C.D. at 5%

Pooled
L1
101.33
190.05
194.39
198.18
1.27
3.78

L2
108.18
187.85
196.48
204.17

Table 7. Total biomass yield (q ha-1) of sweet corn as influenced by interaction effects between
fertilizer approaches X levels of soil ameliorant in pooled data
Treatments
F0
F1
F2
F3
S.Em. ±
C.D. at 5%

L0
134.57
351.73
371.33
393.80

Pooled
L1
159.28
368.34
389.04
395.35
3.20
9.06

L2
179.08
375.20
387.24
424.55

Table 8. Effect of irrigation methods, fertilizer approaches and soil ameliorant on economics of
sweet corn
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ABSTRACT
This paper outlines “how one’s house would be if the amazing concept of magnetic levitation exists in each and
every component of the house” and also outlines the methods behind magnetic levitation, as well as the
technologies implemented using the levitation. It is a technology that has been operated with intensely over the
past two decades with many surprising inventions. It was from the last ten years when scientists began to
develop systems that would use magnetic levitation as a means of transport. These aspects are seen at in many
situations to see if the effort in producing a system using magnets is worth the time and effort in
researching.This concept has come out as a result of the demand and need for a reliable power system for dayto-day operation.

Keywords: Electromagnet, Floating Chair, Floating Sofa, Floating Gifts, Floating Showcase,
Levitated Bed, Levitated Table, Levitated Lamp, Magnetic Levitating Fan.
I INTRODUCTION
Maglev systems are rapidly developing and becoming popular around the world. Some forces in this world are
invisible to the naked eye, but we have solid principle of its work.Magnetism also follows the same. It has been
a part of the earth from the beginning whether people realize it or not. Due to the magnetism of the earth, the
world spins and thus creates things like gravity. Not only magnetism provides us amazing displays, but also
provides us amazing applications. One of the applications is magnetic levitation and it uses the concept of a
magnet that the like poles repel each other.The idea described below is given with an eye on the future. All the
ideas were inspired from the maglev train and the use of its magnetic levitation principle

II DESCRIPTION OF IDEA
The basic idea behind this is “The magnetic levitation”. Magnetic levitation is Magnetic levitation is a method
by which an object is suspended with no support other than magnetic fields. Magnetic force is used to counteract
the effects of the gravitational and any other accelerations. This idea is applied in this paper to make look better
and to make things work better. Magnetic levitation is obtained by almost ten methods which could be used
appropriately. The different methods of producing levitations are briefed as follows.
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1.

Repulsion between like poles of permanent magnets or electromagnets.

2.

Repulsion between a magnet and a metallic conductor induced by relative motion.

3.

Repulsion between a metallic conductor and an AC electromagnet.

4.

Repulsion between a magnetic field and a diamagnetic substance.

5.

Repulsion between a magnet and a superconductor.

6.

Attraction between unlike poles of permanent magnets or electromagnets.

7.

Attraction between the open core of an electromagnetic solenoid and a piece of iron or a magnet.

8.

Attraction between a permanent magnet or electromagnet and a piece of iron.

9.

Attraction between an electromagnet and a piece of iron or a magnet

10. Repulsion between and electromagnet and a magnet

III INSTALLATION PROCEDURE
The installation of levitation principle into the existing system or material is of few steps. Initially material /
subject’s width is measured and on the other hand the mass of the subject is measured. Then by the levitation
needed to lift the subject is calculated. Then according to the levitation force needed one among the ten above
methods are chosen and an according implementation design is done and implemented.

Fig.1: Installation Flow chart

IV APPLICATIONS
4.1 Floating Table
We have imagined this table under the principle “Repulsion between a metallic conductor and an AC
electromagnet”.Fig 2 represents the table levitated using magnetic levitation.Using an electromagnetic
suspension system, the table levitates above a steel plate. The electromagnets are attached to the table. These
electromagnets are oriented towards the steel plate from below.Height of the table from the floor can be adjusted
by changing the power running through the electromagnets, which keeps the table floating. The Table has a
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great advantage over its adjustments. People can do their work either sitting or standing by adjusting the table
according to their comfort.

Fig.2: Levitating Table
4.2 Floating Bed
The levitation of the bed is based on the principle “Repulsion between a metallic conductor and an AC
electromagnet”.Fig.3 represents the levitating bed. It will be very interesting to sleep in floating bed kept in air.
The floating part of the bed is held up by strong neodymium rare earth magnets in the base underneath. The top
section of the bed is made up of a thick steel cable. But besides that mooring, the bed is free to float by itself.
The bed is capable of lifting around 250 pounds, which is even perfect for a larger person. Using powerful
magnets the base is built stronger of 8ft x 7ft wooden and the smaller platform, the bed part that floats is held in
place with strong steel cables and it is 74x38 inch.

Fig.3: Levitating Bed

4.3 Floating Lamp
Lamp works on the principle of “Repulsion between an Electromagnet and a Dia-magnet”. The active control of
passage of current to the electromagnet is used to maintain some distance between them.Fig.4 represents the
levitating night lamp. This lamp is also the most technologically advanced decoration. Normally a lamp evokes
the old memories, but when we see the floating (or) levitating part we realise the design of the future.The lamp
consists of a wooden base which is handcrafted with a high glossy finish and is attached with power cable. The
light flows out through the openings of the mirror which makes the lower part of the lampshade. Lamp consists
of electromagnetic components and a sophisticated system for its control. As the lamp uses the very latest
LED technology, it is low in power consumption too. The lamp is divided into two parts. The top part is
floating above the bottom part due to the electromagnetic suspension. A magnet is attached to the bottom of the
top. The bottom part consists of an electromagnet and controlled current is given to levitate the LED.
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Fig.4: Levitating Lamp

4.4 Floating Sofa
The floating sofa works on the principle of “Repulsion between like poles of permanent magnets or
electromagnets”.Fig.5 represents levitating sofa. Among the two major principle of levitation, the floating sofa
works on ELECTROMAGNETIC SUSPENSION. The sofa consists of a cushion, whereas the cushion consists
of a frame. An electromagnetic device is arranged on the frame. A sofa consists of a pair of upper and lower
electromagnetic sheet arranged correspondingly up and down.The like poles of the upper electromagnetic sheet
and the lower electromagnetic sheet are opposite. The upper electromagnetic sheet is located on the frame. A
processor is connected electrically with the upper and lower electromagnetic sheets and controller is connected
electrically with the processor. And the hardness of the cushion can be adjusted whileflapping and massaging
effects can be realized.

Fig.5: Levitating Sofa
4.5 Floating Chair
The floating chair works on the principle of “Repulsion between a metallic conductor and an AC
electromagnet”.Fig.6 represents levitating chair. The top of the chair has steel plate on base. The bottom part has
an AC electromagnet. On the passage of current to the electromagnet it gets magnetised and levitates the base
of the chair. The chair can lift about 250 pounds of weight and is free to float. Hand rotation of the chair is also
possible as it is levitating in air.

Fig.6: Levitating Chair
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4.6 Magnetic Bearing Fan
Fig.7 represents magnetic bearing fan. The main focus of developing this magnetic bearing fan is to increase the
life time normal high speed fans. The roller bearings used in normal fans are the main reason for a limited life
time. The bearing less fan has a very high power density which corresponds to a high rate of air flow, according
to the aerodynamic needs. But if the magnetic bearing is used in the fan, the rotor levitates and the stator is
supported by visco elastic damping element. This increases the lifetime of the fan with high speed and also
reduces noise. The dimension of the fan is 120 × 120 × 38 mm. The speed of the fan is 3100 rpm. The noise rate
is 48 DBA.

Fig.7: Magnetic Bearing Fan

4.7 Floating Hovercraft
Fig.8 represents floating hovercraft. Hover craft is an old-school building game which will always be
interesting. Players take turns to stack pieces on a platform that levitates. Using magnetic repulsion, a game
board is built that denies gravity. Stack translucent game pieces higher and higher or remove them as the die
dictates. Hover craft is for two players, but it will be fun challenging yourself to build bigger and better
structures. And it's a fast game, lasting from 30 seconds to 5 minutes. This game is developed on the concept of
magnetic levitation in order to make it more interesting and to keep the players active all throughout the game
by focusing on balancing of the base. Dimensions: Base is 6"square and platform is just over 3" square.

Fig.8: Floating Hovercraft
4.8 Floating Bluetooth Speaker
The floating Bluetooth speaker works on the principle of“Repulsion between like poles of permanent magnets or
electromagnets”.Fig.9 represents floating Bluetooth speaker.Floating Bluetooth speaker consists of a base with
an electro magnet inbuilt. And the levitating upper part consists of an inbuilt magnet. The magnets used in a
wireless portable speaker interact with the voice coil to create movement on the diaphragm. Speakers can be
made of any magnetic materials. Due to its heavy weight, some speakers use neodymium magnets which
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produces high magnetic field in a small form factor. It has three watts of output, five hours of battery life and
Bluetooth 4.0 support. We can also plug an audio source directly into the 3.5mm input, since there is an
integrated mike, we can use the device as a speakerphone also. The base also includes an integrated USB
port.Enhance your mobile with this smart and versatile stylish accessory.It gives you the best entertainment
audio, a calling experience that is hard to match and easy and effective charging. BSC10 charging pads are
designed to accurately accommodatesmartphones and tablets that have magnetic charging connectors. The
sound is great, you are free to move about.

Fig.9: Floating Bluetooth Speaker
4.9 Floating Gifts
Fig.10 represents floating gifts. Levitation is the process by which an object is suspended by a physical force
against gravity, in a stable position without solid physical contact. Mainly all the materials consist of two parts:
the base with an electromagnet and the part which is levitating should have a magnet to undergo levitation.
When an electric current is supplied to the electromagnet a magnetic flux is created and the needed object is
levitated. Using this many objects are levitated which are used for decorating purposes.

Fig.10: Floating Gift

4.10 Floating Display
In the fig.11 shown the shadded box on which the watch is placed is levitated above the base. The base is inbuilt
with an electromagnet which on the passing a current levitates the red box containing a magnet. Magnetic
levitation technique is also used in displaying many things which is unique like jewelries, diamonds, crystals
etc.
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Fig.11: Floating Display
4.11. Floating Materials
Fig.12 (a) and 12 (b) represents floating chess board and floating books respectively. In both the cases there are
some holes shownunder the levitating object .the holes are used for the entry of magnetic flux which is produced
due to the passage of current to the electromagnet.
The base of the chess board and the bottom on which the books are placed are provided with magnets for
levitation.

Fig.12 (a): Floating Chess Board

Fig.12 (b):Floating Books

V CONCLUSION
The forces one cannot see require little faith to understand like magnetic levitation. Magnetic levitationis a
technology that is still being newly developed. There is no telling what the future holds for these types of
applications. Our planet can be a crowded, polluted, crazy place. But a new design concept proposes that we
rise above it all, literally, by moving to a magnetically levitated island in the sky, complete with green forests,
mountains, and urban centers. The technology of magnetic levitation is going to make a rapid revolution in the
field of engineering in the upcoming years. There are a numerous number of advantages on using magnetic
levitation .The main objective of using this technology is to cut down the power consumption to almost
negligible value and this is surely possible as there is no frictional power loss. After twenty years we wish to see
the whole world making use of the amazing technology of maglev. Although with careful education and
research this clean and friendly way of producing force could prove to be a valuable asset to many developing
technologies.
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ABSTRACT
Pseudomonas aeruginosa, a bacterium included in the list of water borne pathogens by WHO in their
Guidelines for Drinking Water Quality.P.aeruginosa causes critical insinuation in animals as well as humans
especially in children and immune-compromised patients. PCR was used to detect. All the three water samples
were PCR positive for ETA gene and showed 369-bp fragment on 1.6 % agarose gel electrophoresis. The
identity of the amplified 396-bp fragment was confirmed by sequencing. Specific primers amplified the ETA
positive P. aeruginosa genomic DNA, whereas other species of Pseudomonas and GC-rich bacteria did not
yield any 396-bp fragment. The findings suggest that water from these sites poses a health risk to communities
that rely as primary sources for domestic, pet and subsistence irrigation use. Regular monitoring of the water
microbiological quality and public health education to avoid consumption of untreated water are vital to ensure
the reduced waterborne disease burden in low-income countries.

Keywords: P.Aeruginosa, PCR Based Detection, Water Borne Diseases.
I. INTRODUCTION
Waterborne pathogens present a greater health risk to people using river water for drinking, bathing, irrigation
of crops eaten raw, fishing, and recreational activities (Liu et al., 2006; Hellweger and Masopust, 2008).
Epidemiologic reports show a correlation between use of river water contaminated with pathogenic bacteria and
disease outbreaks (Nyogi, 2005; Hammer et al., 2006; Abraham et al., 2007). Pseudomonas aeruginosa is an
opportunistic pathogen competent of infecting both humans and animals. Van der Waaij (1982) observed that 10
to 100 cells of P. aeruginosa can lead to gut colonization in patients who are in intensive care units and
immunosuppressed. Ohman et al. (1980) and Hazlett et al. (1978) have report that 104 cells of P. aenrginosa per
ml can lead to ocular infection in mice. P. aeruginosa producing relatively hefty quantity of exotoxin A (ETA)
and proteases at the level of 107 cells per ml in drinking water of mice can cause endogenous bactermia in few
days (Furuya, N., Y. et al., 1993; Hirarkata, Y. et al., 1991).
P. aeruginosa produces two different ADP-ribosyltransferase toxins: ETA and exoenzyme S (Bever, R A. et al.,
1988; Bodey, G. P. et al., 1983; Iglewski, B. H. et al., 1975; Liu, P. V. 1974; Woods, D. E., et al., 1983). The
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highly toxic ETA is produced by the majority of P. aeruginosa strains and can inhibit eukaryotic protein
biosynthesis at the level of polypeptide chain elongation factor 2,( Woods, D. E., et al., 1983). Gray et al.
(1984) have cloned and sequenced the ETA structural gene from a P. aeruginosa strain overexpressing ETA.
Although traditional microbiological methods for identifying P. aeruginosa from environmental samples are
reliable, but they are tedious and time consuming. PCR has the uniqueness for identifying microbial species
rapidly by amplification of gene sequences unique to a particular organism (Saiki, R. K. et al., 1988), and
several PCR-based, DNA probe methods have been developed to detect various pathogens from clinical, water,
and food samples (Bej, A. K. et al., 1991; Fields, P. I., T et al., 1992; Hill, W. E., et al., 1991). However, the
prospective application of PCR for environmental monitoring of pathogenic Pseudomonas strains has not been
reported. In this paper, we report molecular identification of P. aeruginosa contamination of water samples at
public place using rapid PCR procedure to specifically detect P. aeruginosa strains in environmental samples by
amplifying the ETA structural gene (Ashraf A. Khan et al., 1994).

II. OBJECT
PCR based molecular identification of P. aeruginosa contamination in water sample collected from Picnic spot
Kukrail, Lucknow using P. aeruginosa specific amplification of Exotoxin-A structural gene.

III. MATERIALS AND METHODS
3.1. Sample Collection & Isolation
Three samples were aseptically collected from three different sites, namely river, pond & tap, from Picnic spot,
Kukrail, Lucknow. 10 ml water sample was collected from each site. The isolation was performed following
serial dilution and then plating on cetrimide agar and incubated at 42 °C for 48 h. Colony was picked and LB
broth culture was grown for 24 h at 37°C.

3.2. DNA Isolation
Bacterial pellet was obtained from 1 ml broth culture. And the DNA was extracted as previously described (23)
with minor modification. Bacterial pellet was washed in 1 ml of M NaCl, again centrifuged and washed in 1ml
of a TE buffer (50mM Tris-HCl [pH 8.0], 50mM EDTA), centrifuged at 15000*g, and again resuspended in 1.0
ml TE buffer. 200µg of lysozyme (Sigma) was added, and the mixture was incubated at 37 C for 30min. 30 µl
of 20% Sodium dodecyl sulphate was added, and incubated at 65°C for 10 min. 60 ul of proteinase K (10mg/ml)
(Sigma) was added and incubated at 37°C for 1 h to complete the lysis. Extraction was done twice with 1ml of
phenol-chloroform solution. DNA was precipitated from aqueous phase with 0.5 M ammonium acetate and 2.5
volumes of chilled ethanol for 2h at -20C. The precipated DNA was then dissolved in a TE buffer. The integrity
of the extracted DNA was assessed by electrophoresis in a 1% agarose gel and finally used for PCR.

3.3. PCR Amplification
PCR was performed in DNA thermal cycler (Perkin Elmer) using extracted DNA & P. aeruginosa specific
structural Exotoxin A gene primers. PCR reaction mixture (25ul total volume) consist of 1X PCR buffer (10mM
Tris-HCl [pH 8.3]), 50mM KCl, 1.5mM MgCl2, 0.1% triton X-100), dNTP mix 200 uM each, 10 picomoles of
each primer (Ashraf A. Khan et al., 1994) (forward 5'-GACAACGCCCTCAGCATCACCAGC-3'; reverse 5'-
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CGCTGGCCCATTCGCTCCAGCGCT-3'), taq DNA polymerase 0.5U, DH2O make upto 25 ul, 1.0 ul template
DNA (~30ng). The reaction mixture was cycled 35 times as follows: initial denaturation at 94°C for 5min, 35
cycles of 1 min denaturation at 94°C, 1 min annealing at 68°C and 1 min extension at 72°C and then lastly final
extension at 72°C for 7 min and hold at 4 °C. 8 ul of PCR product was mixed with 2 ul loading buffer &
electrophoresed on 1.6% agarose gel and visualized using UV trans-illuminator (312 nm wavelength). The PCR
product was finally sent to Bioserve Pvt. Ltd, Bangalore for sequencing, for confirmation and further analysis.

IV. RESULT AND DISCUSSION
4.1. Bacterial Isolation and Culture
The isolation was done following serial dilution and then plated on cetrimide agar and incubated at 42 °C for
48h. P. aeruginosa typical light green colony appeared (figure 1). Colony was picked and LB broth culture was
grown for 24 h at 37°C.

4.2. DNA Isolation
Genomics DNA was isolated using modified previously described (23) method. The integrity of the extracted
DNA was assessed by electrophoresis in a 1% agarose gel (figure 2).

4.3 PCR Amplification & Identification
P. aeruginosa contamination in collected water samples was identified using PCR amplification for P.
aeruginosa specific structural Exotoxin A gene primers (forward 5'-GACAACGCCCTCAGCATCACCAGC-3';
reverse 5'-CGCTGGCCCATTCGCTCCAGCGCT-3'). All the three water samples were positive for P.
aeruginosa contamination and showed up 396 bp PCR amplification for P. aeruginosa specific structural
Exotoxin-A gene on 1.6% agarose gel electrophorosis. The PCR product was sent for sequencing (Bioserve
Bangalore). 396 bp sequence confirmed the P. aeruginosa specific structural Exotoxin-A gene sequence (figure
3).

V. FIGURES & PLATES
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atcggtctgaccaccgaaaggtcgtcgtgttgcctcgcgcctcgttggtcaggcgcatcggcagatcgacggtac
cgctggcttttgcaaccgcgttcaggtttacgcttgggggaagccccaatttagcggcatccatgcccagggcgta
acgaacgctatcgggcgtttggtcctgccattgctcggcagtccgggagagtaggtcagactggcaagccacgg
ccatcaccgaggtgctgaagccaggaccgccaggacggcaatcgcatcggagatcgcttgagcaagggatgc
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ggcgcctgtgcgacctggatcagaccccgctgcggcggtggcgcacccgctgccattggctggcatggcataa
gtattggcagccctgatcgccgcttg
Fig 4 The 5'-3' Nucleotide Sequence of The 396 Bpfragment Amplified Of ETA Gene Of Pseudomonas
Aeruginosa

VI. CONCLUSION
The microbiological contamination of water samples from Picnic spot, Kukrail, Lucknow was unacceptable for
drinking water and agricultural use. The findings advocate that water from these sites is not potable, and poses a
health risk to population that rely on it as primary sources of conjugal and subsistence irrigation or animal use.
These findings in water scarce region of the world underline the challenges a number of developing countries
are facing currently and in long-term into the future. Lessons learnt in this study would recommend suitable
measures to control water pollution to ensure availability of clean water supplies to large public places. Regular
monitoring of the water microbiological quality, and public health education to avoid utilization of untreated
water from these public places, are vital to ensure the reduced waterborne disease burden in low-income
countries.
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ABSTRACT
Succession planning (SP), to the extent that it is done at all, has primarily been confined to senior-executive-level
positions. The present situation of talent shortage requires expanding succession planning to other critical positions
that have the biggest impact on organizational performance and must be implemented much more deeply reaching
every skilled position in the organization. Despite the obvious need for succession planningat all levels, very few
companies practice this for their mid-level managers.. In this article, authors through literature review have
identified major components of succession planning, which include processes and change management, selection of
successor and development of successor. An attempt has been made to examine the practices of succession planning
adopted by Calcutta Electric Supply Corporation (CESC) on how they identify, develop and retain their potential
mid-level-executives enabling it to address its human capital challenges. The basis for selecting CESC for the study
is backed up by the fact that CESC was awarded the Gold Medal in the national workshop on “National Award for
Best HR Practices” organized by National Institute of Personnel Management (NIPM), in August 2013. Thereafter
an attempt has been made to critically examine the SP practices at CESC against the identified components.

Keywords: Career Development, Employee Assessment, Leadership, Potential Appraisal, Succession
Planning.
I INTRODUCTION
Most of the studies on Succession Planning were done on CEO successor, to identify the link between attributes of
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CEO successor and financial organizational performance. A number of papers show direct evidence of effect of SP
on return of investment. From nonfinancial view, many researchers argue that succession planning yields a return in
form of internal operational efficiency such as higher individual and departmental performance, and better retention
of high–performing staff. A number of studies reveal that the strongest determinant of succession origin is past
performance of a firm and have shown that firms usually replace an incumbent CEO with an outsider when the firm
performed poorly in the recent past.
There seems to be more emphasis on succession planning and leadership development of the Senior Executive and
its impact on organizational performance. Moreover Succession Planning for CEO or Senior-Executive -Levels is
decided by Board of Directors and is practically beyond the scope of study. Moreover, there is practically no study
on succession planning practices for mid-level-executives. Hence the need to develop succession planning and
leadership development strategies for mid-level managers is critical. The purpose of this paper is to identify the
elements to be considered in order to understand the extent of succession planning strategies adopted by the
companies for its mid-level managers. This study falls under descriptive study mainly aimed at fact finding.
The literature survey on succession planning and the secondary reports by Calcutta Electric Supply Corporation
(CESC) on HR practices to address its Succession Planning were studied.

II WHY SUCCESSION PLANNING?
Succession Planning is one of the top focus areas for HR as it attempts to pave the way for a smooth transition of
business from one personnel regime to another. It is a voyage, not an end by itself. It is the course of action to
ensure that the leaders with full potentials are identified and are ready to contribute to the effective performance of
the business in future. Assesment, Identification, and development of high potential in the organization is solution to
succession planning and talent management [1]. And the entire process should match with the strategic vision of the
company. It prevents premature incidents of promotions. In response to changing organizational and employee
needs, succession planning serves as an important means of systematically identifying the potential availability of
internal organization replacement of key positions. Once competencies requirements in future are assessed,
individual plans are made focussing on leadership development. Four stages of an effective succession plan include:
Understanding the strategic plan of the business; Developing a clear understanding of the capabilities and
competencies requirement for the identified role to meet the strategic plan; Identifying employees who could
potentially fill and perform highly in such roles; and Preparing employees to be ready for advancement into each
identified role. Succession planning has traditionally referred to planning for leadership continuity at the CEO level,
but today succession planning provides for leadership continuity at all levels [2]. It is the process of identifying and
developing suitable employees with the potential, through mentoring, training and job rotation, to replace key
players within an organization as their terms expire. It is rated as one of the top focus areas for HR as the biggest
challenge faced by today’s organization is to get the right person at the right position.
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III KEY FACTORS IN SUCCESSFUL SUCCESSION PLANNING
A thorough literature survey reveals that the measures to test the success of succession planning efforts are:


CEO Ownership
The organization CEO must be the ultimate owner of the Succession Planning Programme. The CEO
creates a shared set of leadership values around talent management and establishes explicit guiding
principles for acquiring, managing, developing and rewarding talent.



A Business Activity and not an Administrative HR Task
Succession Planning is a strategic business process rather than an administrative HR practice. Thus, the
process of Succession planning should be linked to business and strategic planning processes. Once the
future talent needs in terms of skills, knowledge and abilities are identified, potential employees are
groomed or developed to meet the business strategy.



Focus on Rigorous Talent Assessment
Successful Planning has its foundation on the strong and rigorous assessment of candidates’ competencies.
This includes assessing candidate’s current performance, his capabilities to handle the future leadership
roles and also creating developmental plans to help the candidate to achieve those capabilities.



Balancing Organizational and Individual Needs
Succession Planning must balance the needs of the organization with the needs of the individual.
Addressing individual needs and concerns is a critical factor in the attraction and retention of key talent.
Thus, Succession Planning is an integrated approach that seamlessly link an employee’s career and
development plan with the organization’s overall succession plans.



Develop Multiple Talent Pools and Career Paths
In today’s uncertain and ambiguous world, emphasis is given more on developing talent pools rather than
specific individuals in order to ensure that there is a there is an adequate supply of talent from which to
choose from when a vaccancy occurs. Thus, by creating a pool of employees who are given developmental
expereinces, the organization minimizes the risk of being unprepared to fill a key vaccancy and also
provides opportunities for its motivated high-potential employees.



Conduct Regular Talent Interviews
Regular Talent Reviws of the key people are conducted to so as to plan and coordinate developmental
activities and monitor progress. These talent reviews are used to spotlight the individual and organizational
capability issues.



Focus on Key Positions:
Succession planning, to the extent that it is done at all, has primarily been confined to executive-level
positions. The present situation of talent shortage requires expanding succession planning to other critical
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positions that have the biggest impact on organizational performance and must be implemented much more
deeply reaching every skilled position in the organization.


Encourage Proactive and Actionable Development Plans:
Effective succession management relies on organizations toprovide opportunities and proactive suggestions
for development that increase the readiness of candidates for future positions. By linking learning and
development with succession and career planning, organizations can positively impact the availability of
talent to meet future requirements.

IV COMPONENTS OF SUCCESSION PLANNING
Review of literature reveals that succession planning is measured in terms of three components, namely process and
change Management, selection of successors and development of successors [3]. The first component of Succession
Planning process is change management and process management, including function and sub–processes like
strategic view of Succession Planning, management commitment, implemenation considerations etc. It is very vital
to link succession plan to business strategy to understand the kind of people that will be needed with the required set
of skills for the future [4]. Elements of an effective succession plan are: visible support from the CEO and top
management; owned by line management, simple and tailored to unique organizational needs; linked with the
strategic business plan [5]. Management commitment like any other organizational–wide program is critical for
successful implementation of SP. Without the support, SP is not executable even if design phase is done well.
Awareness and communication is another issue in process management of SP. It seems that, the best state for both
organization and individual is that issues are raised and discussed openly based on a transparent posted process.
Continuous evaluation is important in process management. Appropriate criteria for SP program include a number
of successors for a key position; percentage of vacancies filled internally, average number of successors for a key
position, number of key positions that have one or two developed candidate, satisfaction of successors, and rate of
change in succession pool.
The second component is selection of candidate based on previous experience and background and formation of
talent pool. It should be ensured that each key position has alternative potential successors and each talent has
multiple potential promotion paths. The trend in scope of SP is to cover all the positions and not just top managerial
positions. In case of not including all the positions, it is very important to identify critical positions which are
essential for the organization, department, division, work unit, or team to achieve the necessary work results.
Strategic plan can be a guideline for this aim. Beyond identifying what skill sets and knowledge bases are required
for key positions, it is crucial that, the succession plan provides a method or plan for providing employees the
opportunity for professional development.
The third component of succession planning is the development of successor. Identifying development plan and
follow–up is a mandatory part of process. The plan should be tailored to the individual needs and interests of
successor. Best development methods include 360–degree feedback, executive coaching, mentoring, networking, job
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assignments and action learning [6]. Table 1 summarizes the best practices for each component of Succession
Planning.

Succession Planning

Best Practices

Process Component


Top management participation and support

Process



Linking SP to business strategy

&



Having full–time responsible person for SP

Change



Budgeting of SP



Extend SP to all organizational levels



Identification of critical positions and prioritizing them in SP

Management

Selection of successor 

Periodical evaluation of employees



Establishing performance appraisal system



Establishing a system for employees’ competency gap analysis



Establishing a system to discover employee potentials vs. current performance



Developing career and personal development plans

Development of successor


Establishing system of identification of future job competencies



Linking SP to training plan



Linking SP to persona interests and careers



Extensive use of on the job training



Career Workshop

Table 1: Best practices for each component of Succession Planning.

V SUCCESSION PLANNING PRACTICES AT CESC
The national workshop on “National Award for Best HR Practices” was organized by National Institute of Personnel
Management (NIPM), in August 2013 and Calcutta Electric Supply Corporation (CESC) was awarded the Gold
medal. This has made the authors to conduct a study based on secondary sources to analyze the succession planning
practices at CESC.

5.1 Human Capital Challenges faced by CESC
Talent retention in a competitive environment is a challenge in itself. The power sector has registered significant
progress since the process of planned development of the economy began in 1950. Hydro -power and coal based
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thermal power have been the main sources of generating electricity. In spite of the overall development that has
taken place, the power supply industry has been under constant pressure to bridge the gap between supply and
demand. The electricity sector in India had an installed capacity of 229.251 GW as of October 2013[7]. India
currently suffers from a major shortage of electricity generation capacity, even though it is the world's fourth largest
energy consumer after United States, China and Russia [8]. In order to bridge the gap between supply & demand,
the power sector requires augmentation of capacity across the value chain including equipment manufacturing, fuel
resources, construction, project management and operations. For this, Government has invited private players to
venture in power sector. Major forces like Reliance Power Ltd. and Tata Power Company Ltd. are in play which
may dramatically reshape the industry over the next 20 years. With the Electricity Act 2003, participation of private
players was encouraged, leading to tough competition. The sectorwise installed capacity (MW) as on Februaryb
2014 is given below [9]:

Sector
State
Central
Private
Total

Installed Capacity (MW) as on Feb'
2014
91437.7
67789.94
78515.3
237742.94

While large scale investments have been planned and a large number of projects are being launched, the lack of high
quality human resources is becoming a key constraint. CESC being a century old utility has a traditional mind set
with a protected consumer base. However, it was felt by the leadership team that CESC of tommorow cannot be run
in the same way as the CESC of yesterday. Consequently, employee retention and development at the individual
level is accorded the top priority at CESC.
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5.2 HR Initiatives to address Succession Planning at CESC
The executive attrition shows a decreasing trend due to various HR initiatives undertaken to improve engagement
among the executives [10]. To meet the Human Capital challenge, CESC has put in place sustained HR
interventions including conducting Employee Egagement survey to understand the attitude and mindset of
employees towards policies and procedures of the company; building up of a robust performance management
system, strong potential appraisal system to identify the potential candidates; development of potential candidates
with adequate thrust on building skills and competencies so that the company can have pool of candidates who can
meet the strategic requirement of the future. The identification of potential employees at CESC is done with the joint
effort of line managers along with the HR managers. In the journey of organizational excellence, CESC deploys its
quality strategy and the process owner is Executive Director (HR & Admin.). The following HR initiatives are taken
to address Succession Planning at CESC:

5.2.1 Initiatives to Identify Potential Employees
CESC has a strong Performance Management System (PMS) which is very objective and transparent. Apart from
strong PMS, which has been designedto understand the performance of the executives on their current job, CESC
has taken following initiatives to identify its potential employees:

5.2.1.1 Potential Appraisal System
In order to understand the potential or capability of its executives to handle their future jobs, CESC has a strong
potential appaisal system, which includes:
a.

Young Executive Board (YEB)

The concept of YEB, an unique initiative was launched during the year 2009 to recognize and nurture
critical talents from young professionals. This acts as a shadow management board reporting to top
management and having primarily an advisory role on issues of strategic importance. They are given
projects of strategic importance and following wide consultation and in-depth study, they make
presentations to top managemet. This technique is being used by CESC as a measure to appraise the
potential of its budding managers and thereby, identifying its future leaders.

b.

Promotion of Innovation

CESC builds a culture of innovation by holding annual Kaizen competitions where employees are
encouraged to submit their kaizen initiatives and the best kaizens are awarded formally every year. CESC
has launched Innovation Portal, where officers of the company can submit their projects for introducing
innovations along with budgetary requirements. The proposals are then checked for feasibility by an
Innovation committee formed by Executive Directors. If approved, the proposals are financed from HR’s
budget for Innovation Projects. It also organizes Knowledge Fair- a forum whereby different departments
showcase their technical innovations and latest technology in the area of their expertise. A panel of judges
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comprising of eminent academician and industry experts choose the best three stalls in recognition of their
innovative excellence.

5.2.1.2 Rewards & Recognition
CESC recognizes the contributions of its people through a comprehensive scheme of rewards & recognition.
Variable increment based on PMS has been introduced which has resulted in increased employee engagement
scores. The company recognizes outsatanding performers and provides career opportunities to them. A new Reward
and Recognition scheme has been launched where different levels of executives are rewarded for significant
contribution towards organizational achievements as well as for their consistent performance. The reward &
recognition scheme has been categorized into the following:


Kishalaya

: Management Trainee



Udaan

: Executives upto the rank of Sr. Deputy Manager.



Nakshatra

: Manager to DGMs.

5.2.2 Initiatives to Develop Potential Employees
CESC encourages one-to-one coaching for both professional and personal development in order to facilitate
development of skill-sets of high performing officers and to help them develop an action plan to enable them to
bridge the gap between their current performance and true potential.

Training and retraining is a part of

organizational life. Training & Development at CESC is a planned intervention for enhancing knowledge, skills,
attitude and social behaviour of employees for effective performance of tasks together with value addition to self
and the organization itself. Apart from In-house training, external training programmes by National Institutes like
IIMs, XLRI, FICCI etc and International Institutes like London School of Business, Kellogg’s school of
Management etc. for specialized courses are also orranized for its potential employees. Apart from softskills and
behavioral skills, technical skills are imparted by the Asia Institute of Power Management, the Training &
Consultancy wing of CESC Limited with technical support from SP Global Solutions, Singapore. The focus areas of
training include Transfering knowledge of senior leaders through knoledge sharing, Hands on Training to develop
skills (eg. Cable Jointing, maintenance of Pumps, valves etc.), Developing multi-skilled engineers rather than
recruiting engineers for different departments. In order to address the workplace communication and presentation
skills of executives, CESC in association with British Council has developed a programme called “English
Executive”. Company invests a huge amount on training of its employees as revealed by the training expenses in
2011-12 & 2012-13 being Rs. 173 lakhs and Rs. 223 Lakhs respectively.
CESC also has a tie up with a carefully constructed and well-run Development Centre which provides a number
of benefits to the organisation in terms of identification of potential “high flyers” within the organisation,
identification of individual strengths, identification of individual development needs, identification of “skills gaps”
within the organisation. The role of the development centre is to focus on the systematic and objective identification
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of behaviours of an individual for the purposes of selection, placement, promotion, development, career
management, succession planning and training.

VI CRITICAL EXAMINATION OF HR PRACTICES AT CESC
The critical examination of HR practices at CESC reveals that at CESC, the focus of SP is on the job with the
objective of having a replacement(s) ready to fill the job if the incumbent expired or quit. Such interventions result
in a periodically updated table of potential employees who might be nominated to take over the position on due
course if the need arise. However, such planning would result in replacement that would be replicas of the current
jobholders. Moreover, such planning assumes that the organization operates in a stable future environment with very
few new competitors and the competencies requirement of the future managers will be the same as that of the
current managers. However, we cannot expect the future to be so stable, especially in the era of globalization.
Traditionally, the goal of century-old utility CESC with a protected consumer base was to provide safe and reliable
energy to its consumers. For this the core competencies were reliability of distribution and maintenance of power
plant. Accordingly managers were selected and trained to sustain these core competencies. Today, the scenario has
changed. In order to bridge the gap between supply & demand, the power sector in India requires augmentation of
capacity and for this, Government has invited private players to venture in power sector. Major forces are in play
which may dramatically reshape the industry over the next 20 years. The core competencies required by th e
executives of CESC in the future should therefore include the ability to market the energy in addition to provide safe
and reliable energy. Therefore, instead of focussing on the job, the company should focus on the strategic plan of the
organization. The competency requirement of the future should be identified and potential employees should be
selected and nurtured to develop competencies, which are aligned with the strategic plans.

VII CONCLUSION
Getting the right person is the toughest challenge faced by today’s organizations and it is clear that organizations of
all sizes and industries face incredible challenges in preparing managerial personnel to assume future leadership
positions. Despite the obvious need for a succession plan, many companies don’t consider succession planning a top
priority. Although, CESC is one of the very few companies which have taken initiatives to address the human
capital challenge by identifying and nurturing talents, the very purpose of succession planning will be lost if
strategic directions of the company are not taken into consideration. An effective succession planning will be in
place only when the company takes into account the most significant challenges the company and its industry are
likely to face over the next four to six years, it identifies its potential executives and the skills and competencies of
the executives are develpoed and nurtured to meet the future requirements.
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ABSTRACT
Nowadays, performance of data mining is depends on the data and data mining functions. Various problems occur
due to duplication and error in the data and it affect the mining quality. The main objective of this paper is to
improve the quality of the database for any kind of DBMS where it increases the performance of data mining
operations. Earlier approaches discussed in the literature surveyed to provide solution for anomaly detection and
error correction in a DBMS. In this paper data duplication is to find and remove using the TPR-[True Positive
Ratio], Error in data is to find and rectify using the FNR – [False Negative Ratio] obtained from Mahalanobis
Distance Method.

Keywords: Data Duplication, Error Correction, DBMS, Data Mining, TPR, FNR.
I INTRODUCTION
In database management system the structure of the data, entities available in a same column, data type of the
entities should follow the DB rules. It makes perfection on the database tasks like data retrieval, data searching,
and data analyze etc. The perfectness of the result of the database functionality becomes poor, due to the data
anomalies found in the database.
Detection of anomaly means finding a specific pattern in the data which cannot perform the user expectation and
are treated as irrelevant patterns. These kind of irrelevant patterns are called as anomalies, peculiarities and outliers
etc. The anomaly detection can be used in advanced applications like credit card fraud, health-care-DB, insurance
IDS for cyber security. The most important use of anomaly detection in a database is difficult while apply data
actions. Example, in image processing the anomaly detection indicates the tumor presence. In credit card fraud
anomalies identify the thief. In past decade a various number of anomalies detection methods have been specially
proposed for a specific kind of applications under some domains.
Data duplication is a technique for reducing the amount of storage space an organization needs to save its data.
Same file may be saved in several different places by different users or two or more files that are identical may still
include much of the same data. De-duplication eliminates these extra copies by saving just one copy of the data.
The simplest form de-duplication takes place on the file level that is it eliminates duplicate copies of the same file.
This kind of de-duplication is called File-level de-duplication or single instance storage (SIS). It also takes place on
the block level, eliminating duplication blocks of data that occur in non-identical files. Block level de-duplication
frees up more space than SIS. De-duplication reduces the amount of disk or tape we use and it can reduce storage
requirement up to 95 percent. It reduces the amount of network bandwidth required for backup process and some

770 | P a g e

International conference on Science, Technology and Management
YMCA, New Delhi (India), 1 Feb 2015

ICSTM-2015
www.conferenceworld.in

cases it can speed up the back up or recovery process. Storage-based data De-Duplication reduces the amount of
storage needed for a given set of files. It is most effective in applications where many copies of very similar or
even identical data are stored on a single disk—a surprisingly common scenario. Network data De-Duplication is
used to reduce the number of bytes that must be transferred between endpoints, which can reduce the amount of
bandwidth required. Virtual servers benefit from De-Duplication because it allows nominally separate system files
for each virtual server to be coalesced into a single storage space. At the same time, if a given server customizes a
file, De-Duplication will not change the files on the other servers—something that alternatives like hard links or
shared disks do not offer. Backing up or making duplicate copies of virtual environments are similarly improved.
Our contribution of the work is
Make the data should be error free by pre-processing and normalization. Normalized data is divided into sub
windows using Windowing system and finally . Using Mahalanobis distance method the duplicate data is marked
and dumped in a separate pool area for further activities [e.g. de-duplicated or eliminated from table].

II RELATED WORK
In [2] the author proposed an approach to data reduction. This data reduction functions are very essential to
machine learning and data mining. An agent based population algorithm is used for solving data reduction. Only
data reduction is not only the solution for improving the quality of databases. Various size of database is used to
provide high classification among the data to find out anomalies. Two algorithms such as evolutionary and nonevolutionary are applied and the results are compared for finding the best suitable algorithm for anomaly detection
in [3]. N-ary relations are computed to define the patterns in the dataset [4] where it provides relations in onedimensional data. DBLEARN and DBDISCOVER [5] are two system developed to analyze RDBMS. The main
objective of the data mining technique is to detect and classify data in huge set of database [6] without negotiating
the speed of the process. PCA is used for data reduction and SVM is used for data classification in [7]. In [8] the
data redundancy method is explored using mathematical representation. Software developed with safe, correct and
reliable operations for avionics and automobile based database systems [9]. A statistical QA-[Question Answer]
model is applied to develop a prototype to avoid web based data redundancy [10]. GDW-[Geographic Data
Warehouses] [11], SOLAP (Spatial On-Line Analytical Processing)is applied for Gist database and other spatial
database analysis, indexing, and generating various set of reports without any error.In [12], an effective method
was proposed for P-2-P sharing data. During the data sharing the data duplication is removed using the effective
method. Web entity data extraction associated with attributes of the data [13]can be obtained using a novel
approach which uses duplicated attribute value pairs.

III MAHALANOBIS DISTANCE
The proposed approach utilizes the functionality of Mahalanobis Distance method for finding the difference
among entities in each record in a database. This difference indicates the similarity index among two data
entities can decide the duplication. In this case, if the distance among two data entities [A and B] is less than a
threshold value α, then A and B are decided as duplicate.
A Database DB is a rectangular table T consists of N number of Records R as:
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R= {R1,R2,…….RN}

(1)

And each record Ri has M number of Entities E as:

Rij =

E11

E12

E1M

E21

E22

E2M

EN1

EN2

ENM

(2)
th

Eij is the entity at r row and jth column in the data. Here i represent the rows and j represents the column. The
threshold value

is user defined very small value among 0 and 1. . The data base may be in any form like

ORACLE, SQL, and MY-SQL, MS-ACCESS or EXCEL.
Proposed system focuses on applying a Mahalanobis distance metrics indicating similar or dissimilar. MD is a
measurement among two data in a database well-defined by appropriate features. Since it accounts for unequal
variances as well as correlation among features it will adequately evaluate the distance by assigning different
weights or importance factors to the features of data entities. The inconsistency of data can be removed in time
series trading information.
Assume two set of groups G1 and G2 having data about girls and boys in a school. Let X number girls are
categorized as same sub-group in G1 since their attribute or characteristics are same. It is computed by MD as

X = (Xi - Xj) ≤ 1

(3)

The correlation among dataset is computed using Mahalanobis distance.
Data entities are the main objects of data mining. The data entities are arranged in an order according to the
attributes. The data set X with M number of attributes is considered as K-dimensional vector and it is
represented as:

X = (x1, x2…….., xk)

(4)

N number data entities Xi form a set

D = (X1, X2… XN) < β RK

(5)

is known as data set. D can be represented by an N x K matrix

D = (xij)

(6)

Where xij is the jth component of the data set xj there are various methods used for data mining. Numerous such
methods, for example NN-classification techniques, cluster investigation, and multi-dimensional scaling
methods, are based on the processes of similarity between data. As a replacement for measuring similarity,
dissimilarity among the entities too will give the same results. For measuring dissimilarity one of the parameters
that can be used is distance. This category of measures is also known as reparability, divergence or
discrimination measures.
A distance metric is a real-values function d, such that for any data points x, y, and z:

d (x,y) ≥ 0, and (x,y) = 0,if and only if x=y
d (x,y) = d(y,x)
d (x,z) ≤ d(x,y) + d(y,z)

(7)
(8)
(9)

The first line (9), positive definiteness, assures the distance is a non-negative value. The distance can be zero is
for the points to be the same. The second property indicates the symmetry nature of distance. There are various
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distance formulas are available like Euclidean, manhattans, Lp-Norm and Mahalanobis. In the proposed
approach Mahalanobis distance is taken as the main method to find the similarity distance among two data sets.
The Mahalanobis distance is the distance between an observation and the center for each group in mdimensional space defined by m variables and their covariance. Thus, a small value of Mahalanobis distance
increases the chance of an observation to be closer to the group‟s center and the more likely it is to be assigned
to that group. Mahalanobis distance between two samples (x, y) of a random variable is defined as:

dmahalanobis (x,y) = √ (x-y)Tε-1(x-y)

(10)

ε-1 is the inverse co-variance matrix.
In this situation the similarity values lies among the two boundaries, the records are classified as “possible
matches” and, in this case, a human judgment is necessary. Usually, most of the existing approaches replica
identification depends on several choices to set their parameters, and they may not be always optimal. Setting
these parameters requires the accomplishment of the following tasks:
Selecting the best proof to use- as evidence, it takes more time to find out the duplication due to apply more
processes to compute the similarity among the data.
Decide how to merge the best evidence—some evidence may be more effective for duplication identification
than others. Finding the best boundary values to be used—bad boundaries may increase the number of
identification errors (e.g., false positives and false negatives), nullifying the whole process.
To improve the quality of the data in a DBMS is error free and can provide fast outputs. It also concentrates on
de-duplication if possible in the data model. The removal of duplicate is not efficient in Government based
organization and it is difficult to remove. Avoiding duplicate data provides high retrieval of quality data from
huge data set like banking.
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Fig 1 explains how the data should be error free by pre-processing and normalization. Normalized data is
divided into sub windows using Windowing system and finally using Mahalanobis distance method the
duplicate data is marked and dumped in a separate pool area for further activities. The experiment on the time
series data is done in MATLAB software and the time complexity is compared with the existing system. The
elapsed time taken for implementing the proposed approach is 5.482168 seconds .

Figure 2 Data Flow Diagram
In fig 2 the uncertain data streams are get pre-processed and the windows system is applied by data level
pruning and object level pruning. In data level pruning the data size is reduced by dividing the entire data into
windows and each window is compared to find the similarity in the given data. And using object level pruning
the centroid get created which and using the radius in hyper space the query is applied. Then collect the data
pairs which are having same similarity by counting less distance using Mahalanobis distance approach.

IV PRE-PROCESS DATA
The entire data is read from the time series database containing trading information and investigate that, is there
any „~‟, empty space, “#”, “*” and irrelevant characters placed as an entity in the database. If any of these
characters presented in an entity location it will be cleared using appropriate function by comparing and
investigating the corresponding field [column] data-type. If the data-type of the field is a string then the
preprocessing function assigns “NULL” in the corresponding entity else if the data type of the field is a numeric
then preprocessing function assigns 0‟s [according to the length of the numeric data type] in the corresponding
entity. Similarly, preprocessing function replaces the entity as today‟s-date if the data-type is „date‟, „*‟ for datatype is „character‟ and so on. This pre-process is done to detect any anomaly; error is in the whole data set.
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Data Pre-Processing is a data mining technique that involves transforming raw data into an understandable
format. Real world data is often incomplete, inconsistent and/ or lacking in certain behavior or trends and is
likely to contain many errors. Data preprocessing is a proven method of resolving such issues. It used databasedriven applications such as customer relationship management and rule-based application. Data goes through a
series of steps during preprocessing such as: Data Cleaning: Data is cleansed through processes such as filling
in missing values, smoothing the noisy data, or resolving the inconsistencies in the data. Data Integration: Data
with different representations are put together and conflicts within the data are resolved. Data Reduction: This
step aims to present a reduced representation of the data in a data warehouse .

V WINDOWS SYSTEM (DATA LEVEL PRUNING)
W1

W2

W3

…….
.

……
…

…….
.

Wn

DB1

DB

W1

W2

W3

…….
.

……
…

……
…

Wn

DB2

Figure 3 Data Set Divided As Sub-Windows
Fig 3 shows the working of windows system. In windows system, Instead of taking the whole data, it divides the
data into sub portions for accurate and faster access. Here, for classification, data level pruning and object level
pruning is used. For object level pruning, the data is converted into objects by taking random samples in range.
Let the data set is DB and it can be divided as sub windows shown as DB1 and DB2. Each DB1 and DB2 has a
number of windows as W1, W2… WN. The first window W1 of DB1 is compared with W1, W2… WN of DB2.
Then W2 of DB1 is compared with W1, W2… WN in DB2. This process takes place up to the windows size is
declared. If any error or data redundancy it will be rectified.For any comparison, verification and other relevant
tasks the window based data makes easy and fulfill the task very quickly for any DBMS. For example if the data
base is having 1000 records can be divided into 4 sub datasets having 25 records each.
Data_ level_ pruning_ Algorithm () the data size is huge in size, in the data level pruning the overall data is
divided into multiple sub sets. The complete data DS is divided into DS1 and DS2.
{Data set DS1, DS2 contains set of all data

DS1={ W1,W2, …… , WN}
DS2 = {W1, W2… WM}
Enter the value of window W
For I=1 to N step W
For J=1 to M step W
Score[i] = W1 (DB1) – Wi (DB2)
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End j
End i
For i=1 to N
For j=1 to M
If score [I] satisfies {dist (x[i], y[i]) ≤ ε} then pair1 = DS1 [I,j], DS2[J,i]
Next j
Next i}
Window1 from DB1 is compared with Window1, window2, window3 and so on from DB2 can be written as:

Score [i] = W1 (DB1) – Wi (DB2)

(11)

If the score[i], then both W1 (DB1) and Wi (DB2) are same and mark it as duplicate. Else W1 (DB1) is compared
with Wi+1 (DB2).The similarity value among the sub-windows of the dataset DB1 and the dataset DB2 is
computed and the result is stored in a variable named score.

d[i] = W1(DB1) – W2(DB2)

(12)

if d[i] ≤ α then 1
if d[i] ≤ 0 then 0

(13)

if d[i] > α then -1

Figure 4 Data Level Pruning System Model
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The first line (13) says that the data available in both windows W of DB1 and DB2 are more or less similar, the
next line says that exactly same and the third line says that the data are different. Whenever the distance among
dataset satisfies d[i] = 0 and d[i] ≤ α both data are marked in the DB. The value of d[i] gives two solutions such
as: TPR—if the similarity value lies above this boundary [-1 to 1], the records are considered as replicas;
TNR—if the similarity value lies below this boundary, the records are considered as not being replicas

Fig 4 illustrates the data level pruning process which sets the threshold value to group the similar data. DS1 has
split into K number of sub windows and the same manner DS2 has split into K number of sub windows. The
first element of the first window from DS1 is compared with the second element of the first window and third
element of the second window so on. Once the first window of the DS2 is over, the first window of the DS1 is
compared with the second window of the DS2, third window of the DS2 and so on. The same manner all the
windows from DS1 is compared with the all the windows with the DS2. If d<α data get grouped according to ε
and labeling. Then the similar data is displayed. If d is not smaller than threshold value α then take next data and
again take some other data to process.

VI OBJECT LEVEL PRUNING
Further the data streams are converted into data objects by taking the random sampling method and it is given in
a compartment window which consists of l random sample. The input data is preprocessed, normalized, centroid
created and using the radius in hyper sphere, the query is applied. Clearly if all the pair wise distances between
samples from two uncertain object X[t+1] and Y[j] are above threshold 𝛆, then these two uncertain objects will
definitely have their distance above 𝛆, and in turn also above

= 0. The

uncertain data streams converted into hyper sphere data object.
Uncertain objects X[t+1]
At time interval (t+1)
Xk+1[t+1]
Center CX[t+1]

v
v

v
v

v
v

v
Yk2[j]

v

Radius rX[t+1]
Hypershphere
HS(X[t+1])

Uncertain objects Y[j] at time
interval j
Hyper sphere

HS(Y[j])
Figure 5 Object-Level Pruning Method
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VII NORMALIZE DATA
The time series data which is divided into two sub windows DB1 and DB2 is compared in-between them and
error or redundancy in data which is rectified is arranged in an ascending order or descending order.
Normalization is the process of efficiently organizing data in a database. There are two goals of normalization
(1) eliminating redundant data example storing the same data in more than one table and (2) ensuring data
dependencies make same (only storing related data in a table). Both of these are worthy goals as they reduce the
amount of space a database consumes and the data is logically stored.
Data in the database can be normalized using any normalization form for fast and accurate query process. In
user defined normalization is also applied to improve the efficiency such as arranging the data in a proper
manner like ascending order or descending order.

VIII RESULTS AND DISCUSSION
The USG framework and the modified pruning method is experimented and simulated using MATLAB 2012 a
software, and the taken for sample is from Benchmark data of US government share market data. The data
consists of five field in excel format where the first field says the region, the second field says the data and time,
the third filed says the total demand, the fourth field says the RRP and the fifth field says the period type as
Trade or non-trade. For this research only the numerical data is taken from excel data and assumed as data
stream1 and data stream2.

Figure-6a:

Original

uncertain

Benchmark Database of DS1

data

from

Figure-6b:

Original

uncertain

data

from

Benchmark Database of DS2

The original data of the data stream1 and the data stream2 is shown in the Fig 6a and Fig 6b. There are lot
differences in the original data, where the limited size of the data is taken, as 1000 columns is represented as
1x1000 for DS1 and it too same for DS2.
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Figure-7b: The Compartment Window for DS2

From the data 1x1000, the compartment window size is 100 and the CW(DS1) and the CW(DS2) is the
compartment window data of data stream1 and data stream2 is taken and it is shown in Fig 7a and Fig 7b due to
reduce the complexity and fast in preprocessing on the data. The compartment window concept is used sampling
for range estimation and it use distance distributions for range estimation and it use reference points for range
estimation. So that in this paper also we are using stream joining process the compartment window is used, and
the USG will take the most recent CW uncertain data streams as CW(DS1) and CW(DS2).

Figure-8a: The Hypersphere data for compartment

Figure-8b:

The

Hypersphere

window of DS1

compartment window of DS1

data

for

After selecting the compartment window sized streams the data is converted into hyperspace data and it will
sorted for finding the centroid value and the radius. The data converted into hyperspace is by selecting the
random sampling for the compartment size as 100. The fig 8a and fig 8b shows the random sampling HS(DS1),
HS(DS2) for the CW(DS1) and CW(DS2). Now the comparison of HS(Y[j]) with the HS(X[t=1]) should
satisfy the inequality conditions of Equation (7) and (8) will be taken as the matching pairs.
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Figure-9a: Data satisfy the In-equal constrains

Figure-9b: Data satisfy the In-equal constrains

from DS1

from DS2.

The fig 9a and fig 9b gives the data objects from HS(CW(DS1)) and HS(CW(DS2)) which are satisfying the inequality constraints [5] and [8]. The data objects those who satisfy the unequal condition means we retrieve the
original data from the DS1 and DS2 at the time interval t and the pair is denoted as

.

IX CONCLUSION AND FURTHER WORK
In the proposed work, the Mahalanobis distance approach is taken as the main method for finding the similarity
[redundancy] in any database. The time series data is in the form of Excel. De-Duplication eliminates these extra
copies by saving just one copy of the data. The simplest form De-Duplication takes place on the file level that is
it eliminates duplicate copies of the same file. De-Duplication reduces the amount of disk or tape which is used
and it can reduce storage requirement up to 95 percent. It reduces the amount of network bandwidth required for
backup process and some cases it can speed up the back up or recovery process. It is concluded from the
experiment results obtained using our proposed approach it is easy to do anomaly detection and removal in
terms of data redundancy and error. In future the reliability and scalability is investigated in terms of data size
and data variations and include so many data sets to find performance analysis.
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ABSTRACT
In this paper we discuss the various challenges in a mobile environment where the querying unit and the object
being queried are in motion. After this we focus on the classification of different types of location dependent queries
and various solutions to solve these complex location dependent queries. Additionally this paper also focuses on
various methods of LDQP and its applications. The basic aim of this paper is to study various LDQP along with
data management problems involved in evaluation of location based queries and its classification.

Keywords: Content Provider (CP), Location Based Query (LBQ), Location Based Services (LBS),
Location Dependent Query Processing (LDQP), Mobile User (MU).
I INTRODUCTION
The main aim is facilitating data access to the user anywhere and at any instant of time. Nowadays, people are
always on the move and hence, mobile environments hold key aspects to information retrieval. The need to access
daily information about the weather, restaurant locations, stock exchange and so on, is unavoidable. This kind of
information can be accessed at any time anywhere, because people connect their device to a server in a wireless
fashion without any limitations of distance boundaries. Queries are sent to servers while users are moving. These
queries are called mobile queries. The queries are accepted by a stationary host, called the Base Station (BS). A base
station is a stationary entity which acts as a mediator to forward the message to wireless and wired networks for a
certain area. The particular area which is served by a single base station is called a Cell. From the mobile users'
point of view, these areas are transparent. In other words, the users do not know if they move within a single cell or
multiple cells. Based on this, we categorize queries into two types, Single-cell and Multi-cell cells queries. A single
cell query is one that asks for information about objects where the objects are located in the same cell as the mobile
user. On the other hand, the multi-cell query is one that asks for the current cell and its neighbouring cells.
If we talk about mobile query processing, it can be done either in the client side or the server side or both. Client
side query processing can be achieved by providing a cache for the mobile device. At the server side, the process
involves a single or multiple servers depending on the query type.
A cache is a temporary space to store most requested data items in the local storage. Client devices accommodate
these query results in a cache upon receiving the query results. When the client asks similar queries, the query
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results will be answered from the cache if they are available on the cache. Hence, communication to a server can be
avoided.

II LOCATION BASED QUERIES
A location based queries are processed on the basis of location dependent data, and its result depends on the
location criteria explicitly or implicitly specified. Location-based queries or location-dependent queries provide
support for Location-based services (LBS). Location-based applications (LBA) offer location-based services (LBS)
by using queries called the Location-based Queries (LDQ); the result of execution of these queries is based on the
location of the mobile user (MU).

2.1 Classification of LDQs
2.1.1. Traditional Classification
Traditional query is the most widely known query used in a database. The query types of traditional query can be
classified as: Spatial, Temporal, Spatio-Temporal (Hybrid) and others.
(a) A Spatial query performs operations which include spatial searches and map overlay, as well as distancerelated operations. A spatial query always requests for spatial data information. Spatial data means that the
requested data have a complex structure, are often dynamic and no standard algebra are defined.
(b) A Temporal query specifies a validity or deadline for the query results to be returned. Example: A person
retrieves a calendar for current year". This calendar will not be valid for the past or future year.
(c) A Spatial-Temporal (Spatio-temporal) query requests for a spatial search and specifies the validity or
deadline for the query results to be received. Example: Retrieve the five ambulances that were nearest to
the location of the accident between 4-5pm."
(d) The last category is Other. It implies that the other remaining queries do not belong to one of the
classifications above. Examples: A tourist requests restaurant information, Students request their academic
records or contact details.

2.1.2. Classification according to the evaluation time and past states
(a) Instantaneous queries (snapshot queries): the answer for which is computed only once and forwarded to
the user at once only.
(b) Continuous queries: are evaluated until the user decides to terminate them by itself.
(c) Persistent queries: are continuous queries that consider both the current state and the past states of the
moving objects. For example, a user in a car can launch “retrieve the motels within 5 miles of my position”
as a continuous query, so that the answer to this query is automatically refreshed until he/she finds a
satisfactory motel. An example of persistent query is “retrieve the objects whose speed duplicates within 10
seconds.”
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III SERVICES ARCHITECTURE
The figure below is a LBS architecture that is used to serve the mobile users requesting both location-dependent and
location-independent data. The location-based architecture in the figure1 below explains the services provided from
the point when the mobile user initiates the request to a particular location based service to the response that is
broadcasted to the user in the form of response.
The LBS system is composed of three major units: mobile user, central database server and local database server
that comprises of components - location services & profile manager, query generator, query processor, query
optimizer, remote data manager, local cache manager, query cache manager and a data integrator that performs the
function of keeping the overall data in place together.
There is a local database server database server and mobile user. The central database server is used to create the
service site for data collected. A push unit is used to store prefetched data as required by the server. This process
reduces cost of uplink communication thus utilizing the wireless channel effectively.
In the widely accepted mobile computing model, the wireless interface of the Base Station or Mobile Support
Station supports the wireless communication via cellular networks, satellites, or wireless LAN technology [1], [2].
For mobile computing applications, if needed, the location of the mobile user may be estimated by an LCS in
collaboration with the location management provided by the wireless operator. We include the LCS box in
traditional mobile computing architecture and assume the location of the user is either provided by the network or by
the device (GPS).We also assume the primary copy of LDD resides on some fixed node in the network but a cached
copy of it may exist on the mobile device.

Fig1: LBQ Services Manager Architecture

IV SERVICES FRAMEWORK
A detailed view of LDS framework is given in Figure 2. It includes the Mobile Unit, Wireless Network, LDSM and
the Fixed Network Partner Services. Mobile devices may access an enterprise network or Internet, and the
connection to fixed networks is through a wireless operator’s network. LDS applications are implemented by the
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service providers or they are the software adapted for legacy/existing applications. We refer to any end user services
which support LDQs as Fixed Network Partner Services.
The Wireless Network provides the wireless interface and the operator has the responsibility of supplying the
location of the Mobile Unit to authorized parties by the help of an LCS.
In the LDS framework, we envision that Mobile Units have two types of software components: an LDS Interface to
provide the basic interface for LDS applications, and User Service Agents - (USAs). The mobile user prepares the
query, sends it to wireless network, sets user preferences (such as caching, prefetching, and complex query filtering),
and views the results with the help of these two interfaces.
The LDS Interface is a general interface for LDS applications
which does the query communication between the user and the LDSM. Queries may originate from the USAs or may
be the basic queries provided by the interface itself. In the interface, basic facilities are provided to sign on with an
LDSM service, to state user preferences for LDSM services, to view results of previously requested queries (perhaps
interrupted by disconnect).
User Service Agents - USAs are the mobile user interfaces for the corresponding Fixed Network LDS applications.
These interfaces may be pre-installed or may be obtained by subscribing to a service or a group of services. A
mobile browser can also be considered as a USA which provides an interface for Internet applications. The
middleware can be passed without any processing in this case.
Each application or a group of applications has to register related properties and arguments to the LDSM to start the
service. In this way, a service provider informs LDSM about the application needs, such as the location granularity
type needed for the queries, whether the location is defined in the database schema or if data partitioning is used in
implementation. These should be specified in order for the queries sent by the mobile user to be transformed to an
appropriate form to get the answers from the service. The legacy systems should be able to process LDQs by
registering with the LDSM.

Fig2: Location Dependent Services Framework
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V QUERY CLASSIFICATION
In general, two types of queries can be distinguished in a mobile environment:
A traditional query, is a query whose answer does not depend on locations or retrieve location data; for example,
“retrieve the names of the employees of a company”.

A location-dependent query, on the contrary, is a query whose answer depends on the locations of objects; that is,
the location is an attribute that determines whether an object is part of the answer or not. For example, “find hotels
within 5 miles” depends on the location of the user that poses the query, and “find taxi cabs near Peter” depends on
both the location of the taxi cabs and the location of Peter; in works such as [3], the term location-dependent query
refers to queries that depend only on “the query issue location” (i.e., the location of the mobile user).
In the following, location-dependent queries,they are classified according to their purpose In the specialized literature, different types of location-dependent queries have attracted attention (see Table I),
among which the following could be highlighted (some examples will be presented in relation to the sample scenario
presented in Figure 3):

Range queries[4] They retrieve the objects located within a certain range/region. Range queries can be static range
queries or moving/mobile range queries, depending on whether the interesting region is fixed or moves.
Table1: Types of LDQ according to their purpose.

Nearest neighbor (NN) queries [5]. They retrieve the object of a certain class which is the closest to a certain object
or location.
Navigation queries retrieve the best path for a mobile client to get to his/her destination, based on the underlying
road network and the current traffic conditions [6].
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Fig3: Sample scenario for location-dependent queries
Navigation queries retrieve the best path for a mobile client to get to his/her destination, based on the underlying
road network and the current traffic conditions [6].
Related to the above classification, location-dependent queries are distinguished in [7] based on different types of
predicates: one-to-many queries (a predicate is applied to many objects; e.g., nearest neighbor queries) vs. many-tomany queries (a predicate is checked for every object in relation to every other object; e.g., –constrained– spatial or
spatio-temporal joins [8][9] or closest pair queries [10], queries that involve topological/directional/metric
predicates, etc.

VI SERVICES MANAGER
The Location Dependent Services Manager (LDSM) is shown Figure4. We describe the functionality of the
LDSM using the following example query: “Find the closest hotels.”. The area to be searched may be a circle, the
user being at the center. This area could be a half circle or rectangle in the direction of the movement of the mobile
user. As it is seen, this query uses only one relation and location constraint is implicitly specified. Suppose the area
to be searched is a circle, user being at the center, and the relation is “Hotel”. The processing of this query by the
five basic components of LDSM is as follows:

Fig4: Location Dependent Service Manager
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6.1 Semantic Analyzer and Query Binder
The request sent by the user is semantically analyzed, checked to determine whether the user’s current location is
needed or not and query predicates are identified. The spatial operator “closest” is replaces with a predicate “within
5 miles”. The query implies the current position of the user, so the mobile user id is sent to LCS.

6.2 Location Leveler and Query Builder
The query is checked whether the bound location is sufficient for the service. The metadata database, the location
graphs are examined for the data granularity. When the LDS provider for this query has stored the hotels by their
zipcodes, there is a Location Granularity Mismatch. By using the location graphs, the Location Leveler translates the
query to a range query, or a set of queries which will include the zipcodes. The new location granularities are bound
to the query and sent to Query Fragmenter.

6.3 Query Fragmenter and Sender
When the query involves more than one database and one LDS application provider, it has to be fragmented and sent
to the corresponding site for processing. After the second binding, execution plan of the query can be determined.
After the fragmentation of the query, LDSM communication interface sends the queries to the related data sources
and service providers. If one fragment’s execution depends on other’s successful ending, then LDSM has to keep the
query processing records. Assume the “Hotel” database is a centralized database, then the query sent to the service
provider as it is.

6.4 Result Analyzer and Query Filter (4)
When the query results are ready, they are sent to the LDSM. The LDSM then combines the individual results and
according to the QoS constraints. The results may need to be modified using some filtering mechanisms to ignore
the obvious unnecessary results.

6.5Merge and Change Format
The query results may be merged and the location constraints included in the results are ignored. If the Mobile Unit
is a PDA and needs the result in a tiny HTML format, then the format can be changed. Since there is no
fragmentation in this query, only one group of results are expected.
The LDQ query goes through several stages prior to being processes as shown in Figure5:

Fig5: A Sample Location Graph.
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VII CONCLUSION
Location Based Query Processing is the building block for the location based services. In this paper, we proposed a
model for managing the LDS applications of different types and different requirements. LDSM provides a standard
framework for these applications which is flexible, independent and facilitates adaptability.
The future of these location dependent services is highly sensitive for rapid development that requires promising
investments, but at the same time the future of well-being of these services is significantly critical.
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ABSTRACT
Wind Turbines are one of the fastest growing

renewable energy sources of power production in the world today

and there is a constant need to reduce the costs of operating and maintaining them. Condition monitoring various
parts is commonly employed for the detection of faults/failures. Maintenance of the wind turbine is required to make
sure that the components continue to perform the functions for which they were designed. Condition monitoring
systems comprise combinations of sensors that provide continuous indications of components in the wind turbine
including vibration analysis, oil analysis, temperature measurement, speed measurement. This measured
parameters are controlled and monitored by the user through the GSM module. They are used to monitor the status
of critical operating major components such as the blades, gearbox, generator, main bearings and tower of the
blades.
In case of any fault occurrence like Temperature hike it is identified easily and immediately a comment will be sent
from the control room to Wind turbine and the cooler will be switched on to reduce the temperature. If there is
higher vibration immediately Turbine will be shut down and manual operation will be conducted to recover that
fault. If there is lesser lubrication the auto lubrication process is implemented. The DC motor will be switched on
automatically which pumps the oil and fills the lubricant in appropriate parts of the Wind turbine. The speed
measurement is very useful parameter depend upon the speed the wind farm is fixed in particular direction to
produce the maximum power.

Keywords: Gear box, GSM, Wind Turbine

I.INTRODUCTION
The world produces carbon dioxide that is released to the earth’s atmosphere. This increased content of Carbon
Dioxide increases the warmth of our planet. To reduce the global warming effect the alternative energy sources are
used. A wind power is one of the renewable energy source. The Wind Turbine blast is identified as a major problem
against green energy. It is not only the threatening factor for the people but also causes dangerous hazard for human
life. Condition monitoring is a tool commonly employed for the early detection of faults/failures so as to minimize
downtime and maximize productivity. Wind energy is now more affordable, more available, and pollution-free
.There is a constant need to reduce the costs of operating and maintaining them. To overcome this problem and to
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increase the green energy, a simple system is introduced to monitor and prevent the fault occurrence in Small Wind
Turbine.

II. RELATED WORK
Wind turbine condition monitoring systems collect data from the main components of a wind turbine such as the
generator, the gearbox, the main bearing, the shaft, and the yaw system. The purpose of this data-gathering is to
minimize downtime and maintenance costs while increasing energy availability and the lifetime service of wind
turbine components. As renewable energies have gained dramatically increasing attention from industries and
academia, a great deal of new research has been reported with regard to condition monitoring and fault diagnosis.
The drawbacks of the existing system like limited wireless access, consider the critical components only, usage of
SCADA system and knowledge of it required, manual operation to measure the parameter. To overcome this
drawbacks the proposed system is designed.

III. PROPOSED SYSTEM
The core objectives of this proposed management of small wind turbine system are to detect the present health
condition of the machine, to prevent catastrophic failures caused by the various components of the wind farm, to
improve the power quality before the problem is corrected, to predict the severity level of fault, and to estimate the
useful life of the machine. The use of this type of health monitoring system helps to reduce the failure frequency and
amount of downtime, maximize the utilization of the wind turbine, and minimize the maintenance overhead and cost
due to production lost. Moreover, under the wireless sensor network system, there is no need to install wiring for
data collecting and monitoring, thus eliminating the cost of installation and maintenance that would be required by
communication cables. The overall performance and reliability of the wind form is improved dramatically .

IV. BLOCK DIAGRAM AND DESCRIPTION OF THE PROPOSED SYSTEM

Fig 1 Block diagram of Transmitter section
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Fig 2 Block diagram of Receiver section
In the transmitter section consists of the combination of the sensor which are temperature sensor, oil level sensor,
vibration sensor which are used to monitor the various components of the wind farm. These sensors are connected to
the microcontroller. This microcontroller is the main execution part of the system. It collects all the sensors values
simultaneously. This sensor values are serially transmitted by the controller with the help of GSM module. The
GSM module is driven by RS232 logic driver. It is a dual driver/receiver and typically converts the RX, TX, CTS
and RTS signals. The function of MAX232 is to communicate the data signal between microcontroller and GSM
modem. The oil pump, cooling fan, braking mechanism are connected to the controller to take the appropriate action
in the critical situation to provide the complete protection to the system.
In the receiver section microcontroller receives the parameter values through GSM module and diaplay the values in
the display unit. With the help of the values necessary feedback action is accomplished. Because of this incessant
wireless monitoring the falut/failure of the the components is identified before turn out the treacherous hazards. The
productivity and overll system relaiabilty is increased.

V. RESULT AND DISCUSSSION
The transmitter sections consist of combination of sensors and monitor the parameters like temperature, oil level,
wind direction, vibration. This sensor values is continuously monitored and serially transmitted through gsm
module. This serial transmission is shown through hyper terminal in the simulation tool. When temperature is high
to reduce the temperature the cooling fan is on. When the vibration is high to save the wind farm the wings rotation
is stopped. When the oil level is low to inject the oil for proper operation the oil pump is on and inject the oil for
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lubrication. Three motors are shown in the simulation result and explain the operation of above. This simulation
model shown in the below fig.

Fig 3 Transmitter code execution, target creation and hex file creation in MPLAB simulation tool

Fig 4 Proteus simulation model of the transmitter section.
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Receiver section is serially received the parameter values and display the values in LCD. This simulation model is
shown in the below fig.

Fig 5 Receiver code execution, target creation and hex file creation in MPLAB Simulation tool.

Fig 6 Proteus simulation model of the receiver section
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VI. ADVANTAGE AND APPLICATION


Condition based monitoring is a reliable and cost-effective approach in maintaining and running expensive
equipment and machines.



This system is simple, convenient, time saving and high security system for Wind Turbine.



Because of the immediate decision making and interface provides an instant diagnosis based on limits
provided by the user which is also used to lock and release the wind turbine acting directly on hardware.



The focus of this project is to develop a system effective and robust, easy operation and mainly low cost
which permits to manage the vibration indicators and temperature elevation to maximize the life of turbines
contributing to the increase of reliability and improve power quality.



The permanent plant protection and efficiency of the whole system is increased dramatically.



Various sensors are used to monitor the wind turbine functions, it may be implemented to various fields
like industry, hospital, agriculture and anywhere at which wireless monitoring is required.

VII. CONCLUSIOM AND FUTUREWORK
A wind turbine consists of thousands of components and one of the most serious problems in wind turbines is the
possibility of mechanical failure caused by various rotating parts of gears and generators. The machine health
management system is a very important tool in wind turbines. The Wind Turbine blast is identified as a major
problem against green energy. It is not only the threatening factor for the people but also causes dangerous hazard
for human life. To avoid this hazards, this proposed system is valuable. The proposed system enables the monitoring
and prevention of higher vibration, rise in temperature, higher speed as well as lesser lubrication of the Wind
Turbine using the developed methodology to avoid blasting hazard. The software proposed a friendly graphical
interface, assisting in making Decision to avoid catastrophic failures. The Wireless communication enables the
remote controlling system of all these parameters from control room. The purpose of this system can be applied to
many areas of the industry applications which provide the high security to protect the wind turbine.
To make the software even more versatile, were embedded storage functions and data query historical that allows
monitoring of the evolution of failures allowing the application of technical maintenance, which facilitate the
programming stops reducing costs operational, and other advantages.
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ABSTRACT
Direct torque control (DTC) is one of the control strategies of the Torque control of Induction machine. Sliding
Mode Control (SMC) is known for its capability to cope with bounded disturbance as well as model imprecision
which makes it ideal for the robust nonlinear control of IM drives. In this Paper Direct torque control (DTC) of
the induction motor controlled by two fuzzy logic based sliding modecontrollers.The aim is to control effectively
the torque and flux. Torque control of an induction machine based on DTC strategy has been developed using
Ziegler-Nichols (ZN), fuzzy sliding mode1(FSM1) and fuzzy sliding mode2 (FSM2) speed controllers and a
comprehensive study is presented in this paper. The model is constructed and simulated by using
Matlab/Simulink for different operating conditions such as reference speed. Several numerical simulations have
been carried out in a steady state and transient operation on a speed control mode. The results shows that the
FSM2 gives better performance with less ITAE

Keywords: DTC, Fuzzy Logic, Iduction Motor, Sliding Mode Control(SMC)
I INTRODUCTION
The most common form of electromechanical drive for industrial, commercial and domestic applications is an
Induction machine due to its cost, reliability and performance. Induction machines have simpler and more rugged
structure, higher maintainability and economy than DC motors [1]. Basically,

there

are

two

types

of

instantaneous electromagnetic torque-controlled AC drives used for high performance applications. They are
Vector Control(Field oriented control) and Direct Torque control. Based on operating principles these two
methods are different, but their aims are same. Vector Control is based on stator current control in the field
rotating reference using PWM inverter control. And Direct Torque Control (DTC) is based on stator flux
control in the stator fixed reference frame using direct control of the inverter switching.
Due to its quick torque response, simplicity

and

robustness

against rotor parameters variation, there has

been a fast growth in industrial applications of the DTC technique. This
control

scheme;

DTC

provides

is

compared with a vector

similar dynamic performance with simpler controller architecture [2].

The basic block diagram of the direct torque control of three-phase induction motors with a speed control
loop is shown in Fig.1.because of simple structure and satisfactory performance over a wide range of operation,
PID Controller is the most common choice for the speed controller shown in Fig. 1. The
of

that

main

problem

simple controller is the correct choice of the PID gains and the fact that by using fixed gains, the

controller may not provide the required control performance, when there are variations in the plant
parameters and operating conditions. Therefore, toinsure thatthe controller can deal with the variations in the
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The most famous, which is frequently used in industrial

applications to tune the PID controller is the Ziegler-Nichols(ZN) method which does not require a system
model and control parameters are designed from the plant step response. Tuning using this method is
characterized by a good disturbance rejection but on the other hand, the step response has a large percentage
overshoot in addition to a high control signal that is required for the adequate performance of the system.
The model based techniques such as frequency response methods, Root locus and pole assignment
techniques

are

also proposed

in addition

to

transient

design

response specifications. The efficiency of the

tuning law depends on the accuracy of the proposed model as well as the assumed conditions with respect to
actual operating conditions.
Artificial Intelligence (AI) techniques such as neural networks, fuzzy logic and genetic
are

gaining

algorithms

increased interest nowadays. A lot of techniques have been proposed to tune the gains of PI

controller based on AI techniques: Self tuning FL and neural network techniques, GA based online and
offline[3] tuning procedures are some of these methods proposed for the online adaptive tuning of PI
controller. In such application, the controller gains are tuned with the variation of system conditions. The
advantage of these techniques is that they are model free strategies because they use the human experience for the
generation of the tuning law. This paper provides a comparison between two strategies (FSM1, FSM2) used for
tuning the PI speed controller in the direct torque controlled induction motor.

II DIRECT TORQUE CONTROL
In principle, DTC is a direct hysteresis stator flux and electromagnetic torque control which triggers one of
the eight available discrete space voltage vectors generated by a Voltage Source Inverter (VSI) in order to
keep stator flux and motor The inverter Voltage vectorsshown in Fig. 2. The selection is made in order to
maintain torque and flux error inside the hysteresis band in which the errors are indicated by ΔTe and ΔΨss
respectively.
-----(1)
----(2)
The

six

different

directions

of

noted as

(i=1 to 6). Considering

,

and

as the combination of

switches status of the inverter are given by the expression(3).[4][5]
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2.1 Stator Flux Control
By selecting the appropriate inverter output voltage , the stator flux

rotates at the desired frequency

inside a specified band.
---(4)
Where

and

indicate the measured stator voltage and current respectively. If the stator ohmic drops are

neglected,
----(5)
Therefore the variation of the stator flux space vector due to the application of the stator voltage vector
during a time interval of Δt can be approximated as:[4][5][6]
----(6)
2.2 Torque Control
The electromagnetic torque given by equation (7) is a sinusoidal function of γ the angle between

and

as shown in Fig. 3. Since the rotor flux changes slowly, the rapid variation of stator flux space vector
will produce a variation in the developed torque because of the variation of the angle γ between the two
vectors:
----(7)
----(8)
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Therefore to obtain a good dynamic performance, an appropriate inverter voltage vectors

has to be

selected to obtain stronger rotation speed of ω s [4][5][7] .
The actual value of stator flux can be expressed as:
-------(9)
The electromagnetic torque is calculated by meansof equation (10)
----- (10)

Table 1: Switching table of inverter voltage
vectors
2.3 Inverter optimal Switching Table
On the basis of the torque and flux hysteresis status and of the stator flux switching sector, which is denoted
by α, DTC algorithm selects the inverter voltage vector to apply to the induction machine from the
Table 1. The outputs of the switching table are the settings for the switching devices of the inverter. Figure
4 shows the relation of inverter voltage vector and the stator flux switching sectors.
----(11)
Active switching vectors are
Zero switching vectors are

;
;

;

;

;

;

;[8]

III SLIDING MODE CONTROLLER (SMC)
Sliding mode controller is suitable for a specific class of nonlinear systems. This is applied in the presence of
modeling inaccuracies, parameter variation and disturbances, provided that the upper bounds of their absolute
values are known. Modeling inaccuracies may come from certain uncertainty about the plant (e.g. unknown plant
parameters), or from the choice of a simplified representation of the system dynamic. Sliding mode controller
design provides a systematic approach to the problem of maintaining stability and satisfactory performance in
presence of modeling imperfections [9].
SMC is known for its capability to cope with bounded disturbance as well as model imprecision which makes it
ideal for the robust nonlinear control of induction motor drives .To design a sliding mode speed
controller for the induction motor DTC drive, consider the mechanical equation:

J
B
ώ  ω + TL  T
P
P
----- (12)
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Where ω is the rotor speed in electrical rad/s, rearranging to get:

ώ

B
P
P
ω  TL  Te
J
J
J

----- (13)

Considering Δa and Δb as bounded uncertainties introduced by system parameters J and B, the equation(13) can
be rewritten as [10]:

ώ = (a + Δa)ω  (b + Δb)Te  cTL ----- (14)
B
P
P
,b  ,c  
J
J
J

a
Where

Defining the state variable of the speed error as:

e(t )  ω(t )  ω* (t )

--- (15)

d
e(t )  é(t )
dt

---- (16)

Combining equations (14), (15)
.

e(t )  ae(t )  b[Te  d (t )]

---- (17)

a
Δa
Δb
c
Te  Te  ω* , d (t ) 
ω
Te  TL
b
b
b
b ---- (18)
Where
Defining a sliding surface s(t) from the nominal values of system parameters a and b [10][11]
t

s(t )  e(t )   (a  bk )e(τ)d τ
0

----- (19)


Such that the error dynamics at the sliding surface s (t ) = s (t ) = 0 will be forced to exponentially decay to zero,
then the error dynamics can be described by:


e (t ) = (a + bk ) e(t )

-----(20)

Where k is a linear negative feedback gain .
Variable structure speed controller  ke(t )  βsgn(s) ---(21)
Where β is known as hitting control gain used to make the sliding mode condition possible and the sign function
can be defined as
1
Sign(s)=0

if s>0

if s=0

-----(22)

-1 if s<0
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To guarantee the existence of the switching surface consider the lyapunov function [12]. Based on Lyapunov
Theory, if the function ύ(t) is negative definite , this will ensure that system trajectory will be driven and attracted
towards the sliding surface s(t) and once reached, it will remain sliding on it until the origin is reached
asymptotically[12].
v(t)=

----(23)

Taking the derivative of equation (23) and substituting the equation (19)
----(24)
Using the equations (17), (21)

--- (25)

To ensure the equation (25) always negative definite , the value of hitting control gain β should be designed as
the upper bound of the lumped uncertainties d(t) i.e β > │ d(t) │
The hitting control gain β has to be chosen large enough to overcome the effect of any external disturbance
[12][13]. Therefore the speed control law defined in will guarantee the existence of the switching surface s(t) in
and when the error function e(t) reaches the sliding surface, the system dynamics will be governed by which is
always stable [10]. Moreover, the control system will be insensitive to the uncertainties ∆a , ∆b and the load TL.

FIG5: Simulink diagram of SMC based Speed ControllerFIG 6: Simulink diagram of FSM based speed
controller

IV FUZZY BASED SLIDING MODE CONTROLLER
The sign function in the sliding mode control will cause high frequency chattering due to the discontinuous
control action which represents a severe problem when the system state is close to the sliding surface [6]. To
overcome this problem a boundary layer Φ is introduced around the switching surface and the sign function will
be replaced by a saturation function sat(s /Φ) [6]. The choice of Φ is crucial; small values of Φ may not solve the
chattering problem and large values may increase the steady state error, requiring a compromise choice when
selecting the boundary layer thickness.
To reduce the chattering phenomenon is to combine FL with a SMC [6]. Hence two new Fuzzy Sliding Mode
(FSM) controllers are formed with the robustness of SMC and the smoothness of FL. The switching functions of
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sliding mode and FSM schemes are shown in Figures5,6. In this technique the saturation function is replaced by a
fuzzy inference system to smooth the control action.
4.1 FSM1
The fuzzy sliding mode controller1 is shown in Fig. 7 to Fig.9.

Fig. 8.membership functions for the Input
variable “error”

Fig 9.membership functions for the Output
variable in FSM1

Fig. 7. FIS Editor of Fuzzy Controller in FSM1

Table2:Fuzzy rules for FSM1
Input(e)

bn

mn

jz

mp

bp

output

bigger

big

medium

small

smaller

4.2 FSM2

Fig.10. Fuzzy Sliding mode Controller2
The inputs given to the FSM2 are two and are shown in the fig10[14]. the matlab models of fuzzy controolers
are shown in the figures11 to 13. The membership functions for the first input “error” is same as in FSM1. The
fuzzy rules ar taken trial and error to get the optimized response. Fuzzy rules are shown in the table3.
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The membership functions for the input fuzzy set error , output is same as in FSM1.Where as the membership
functions for the second input is shown in the figure12.
Table3: Fuzzy Rules for FSM2
e/de

NB

NS

ZE

PS

PB

NB

ZE

PS

PB

PS

ZE

NS

NS

ZE

PS

ZE

NS

ZE

NB

NS

ZE

PS

NS

ZE

PS

ZE

NS

PB

ZE

PS

PB

PS

ZE

NS

NB

V RESULTS
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Compared the speed controller s of ZN, SM, and FSM based methods. The figures 14 to 31 shows the stator
currents, torque, speed response curves of ZN,FSM1,FSM2 based controllers without load and with step change
in load T=9N-m applied at 0.5 seconds .
Response

Ziegler-Nichols

Specifications

method

SMC

FSM1

FSM2

Kp=0.612,
ki=122.4
ITAE

4.46

0.5

0.49

0.3718

Speed response

0.44

0.25

0.22

0.2

Transient response

2.77% overshoot

No overshoot

No overshoot

No overshoot

Response to load torque

Speed drops to

Speed drops

Speed drops to155.5

Speed drops to155.5

application

152 rad/sec from

to 156 rad/sec

rad/sec from 156

rad/sec from 156

(load torque 9N-m is

155 rad/sec

from 157

rad/sec then quickly

rad/sec then quickly

rad/sec

regained the reference

regained the

speed

reference speed

settling time in sec

applied at 0.5 sec)

Table4: comparison of results of ZN, SMC, FSM1, FSM2 controllers.

VI CONCLUSION
Simulation has been carried out for ZN, SMC, FSM1 and FSM2 controllers with no load and load of 9N-m
applied at 0.5 sec, The results are tabulated in the table4. The controller coefficients used in FSM are k=-2.3e-4,
β=100[7]. ITAE is very less in FSM1 FSM2 based controllers.FSM2 has less ITAE and reached steady state in
0.2 seconds. And there was no overshoot in both SMC, FSM1,FSM2 bases controllers

MOTOR PARAMETERS
P=4, Rs=7.83Ω,Rr=7.55Ω,Ls=Lr=0.4751H,Lm=0.4535H,Vdc=400V,J=0.03kg/m3,B=0.006,P=1.5Kw,TL=9N-m,
NRATED=1480rpm(155rad/sec)
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ABSTRACT
The conventional poles are made up of steel, cement etc. These poles are mainly heavy weight, heavy duty of
transportation, tough installation. The main disadvantage of concrete poles is in their relative weight, which
drastically increases transportation and erection costs. Chemical influences on the structure also affect
their performance. Concrete structures are subjected to corrosion of the steel reinforcement, resulting in
further deterioration which leads to expensive maintenance. The present work is aims to design and analysis
of a Glass Fiber reinforced Polymer Electric pole which can replace the existing conventional pole. The
design aspects of GFRP poles will go on based on the standards. Electric poles are designed with respect to
the prospective client requirements like Government Electrical Departments. The requirements will be
converted in to the technical requirements. After meeting with technical requirement the designing
parameters will be sorted out. ANSYS software is used by which the entire analysis will be carried out in
FEM (Finite Element Method). The stiffness and strength of GFRP pole are the important parameter to be
considered. Wind induced deformation of each pole is a function of the pole’s geometric variables and
loading which vary immensely for different regions and applications.

Keywords: ANSYS, Conventional Pole, Finite Element Method, Glass Fiber Reinforced Polymer.

I INTRODUCTION
In recent years there has been a considerable increase in the use of hallow tapered glass fiber reinforced
polymer (GFRP) poles in structural engineering applications. This is primarily due to their superior material
properties such as light weight and corrosion Resistance. One of the applications of GFRP hollow poles is in
poles supporting Closed Circuit Television (CCTV) cameras. These poles are commonly installed on
Interstate highways and bridges, which are one of the key parts of an intelligent Trans portation system.
The stiffness and strength of GFRP pole are the important parameter to be considered. Wind induced
deformation of each pole is a function of the pole’s geometric variables and loading which vary immensely
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for different regions and applications. For example, commonly used tapered pole’s height may vary from 20
ft (6.1 m) to 65 ft (19.8 m) depending on the applications, which in turn would cause variation of other
parameters such as base diameter, top diameter, pole thickness, end -plate thickness, bolt diameter, etc. Also,
the wind loads vary in different regions and sessions, and the bridge vibrations caused by vehicle traffic
would affect poles’ deflections.
Recently glass Fiber Reinforced Polymer (GFRP) poles have gained popularity. The m ain disadvantage of
concrete poles is in their relative weight, which drastically increases transportation and erection costs.
Chemical influences on the concrete surfaces due to environmental impact can also affect their long term
performance. Also concrete poles are subjected to corrosion of the steel reinforcement, resulting in further
deterioration which leads to expensive maintenance.
The development of Fiber Reinforced Polymer (FRP) Materials began in the 1940s for military and
aerospace applications. When the secret technology behind the so-called “stealth” military aircraft was
disclosed, it became clear that advanced composite materials would have many potential applications in
antenna supporting structures. Up to recent years, however, it was puzzl ing to observe that the
telecommunications Industry was not using these materials more widely. Advanced composites are also
increasingly popular in electrical applications and current investigations on ceramic fibers indicate that their
use will continue to grow. Wide arrays of industries have found Fiber Reinforced Composites (FRC) the
perfect substitute for traditional materials Advanced paint and resin systems, have made FRC virtually
maintenance free for generations to come. FRP are becoming increasingl y popular in the engineering
applications as alternative to conventional engineering materials. The unique Characteristics of FRP such as
their light weight, their resistance to corrosion, and the lower cost of construction and maintenance. The
majority of the existing electrical poles in Canada as well as in the world are made from traditional
materials such as wood, concrete or steel. The limitation in length of wooden poles and the vulnerability of
steel or concrete poles to climatic aggressions have motivated the manufacturers and researchers to find
alternatives. The main objective of this research project is to study the full -scale flexural Behavior of fiberreinforced polymer (FRP) tapered poles manufactured by the filament winding process, in order t o optimize
the design and to propose improvement of the manufacturing process. While studies have addressed the
material failure and buckling of thin-walled sections such as I-beams, box beams, etc., made from composite
materials, very few studies have been conducted on the Behavior of tapered sections.

1.1 Overhead power transmission lines are classified in the electrical power
1.

Low Voltage – less than 1000 volts, used for connection between a residential or small commercial
customer and the utility.

2.

Medium Voltage (Distribution)

– between 1000 volts (1 kV) and to about 33 kV, used for

distribution in urban and rural areas.

810 | P a g e

International conference on Science, Technology and Management
YMCA, New Delhi (India), 1 Feb 2015
3.

ICSTM-2015
www.conferenceworld.in

High Voltage - (sub transmission less than 100 kV; sub transmission or transmission at voltage such
as 115 kV and 138 kV), used for sub-transmission and transmission of bulk quantities of electric
power and connection to very large consumers.

4.

Extra High Voltage - (transmission) – over 230 kV, up to about 800 kV, used for long d istance, very
high power transmission.

5.

Ultra High Voltage– higher than 800 kV.

1.2 Types of poles commonly used before
1.

Wooden poles.

2.

Iron Poles

3.

Ceramics Pole.

Wooden poles are widely used in over head power transmission but its life depends on the climat ic
aggression, insects, fungus, wood pecker etc. Wood is also a measure threat to environment disorder so
wooden pole is come to existence.
Iron poles made up of iron leads to corrosion which is the major concern. There is high transportation cost
and the erection problem also comes under consideration. Maintenance cost is high with all the existing
poles.
Ceramic poles are one of the best alternative of above poles but the erection

problem and transportation

cost is the main concern to these poles.

1.3 Comparison of GFRP Pole with conventional Pole
Table 1 Comparison of GFRP Pole with Conventional Pole.
S. No

GRP Poles

STEEL Poles

1.

Light weight due to less density

More weight due to high density (7850

2.

High corrosion resistance

kg/m3)
Less
corrosion resistance

3.

High tensile strength

Less tensile strength

4.

Longer durability

Lesser durability

5.

Applicable for higher pressure

Applicable for higher pressures

6.

Less manufacturing cost

High manufacturing cost

7.

Less installation cost

High installation cost

8.

Less breakdown cost in this piping system

High breakdown cost
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1.4 Socio Advantage
Being a light weight product it can be transported very easily. The laborious job will be reduced. Moreover
in the reduction of transportation cost which could lead to reduce the indirect cost. This product cost is
cheaper than existing poles so that it could optimize the incurring costs of developing activities in the
society from the Government departments.
Composites encompass a wide range of materials where two or more, physically distinct and mechanically
separable, components are combined together to form a new material which possesses properties that are
notably different from those of its Individual constituents.

Figure 1: Typical Glass Fiber Reinforced Polymer poles used in industry
Composites, in general, are classified into particulate composites and fibrous composites. Historically,
fibrous composites have been the predominant of the two categories. It is seen that fibrous compo sites have
been used by nature since the creation of life form on earth, and by mankind since the first straw reinforced
clay bricks were used for buildings.

1.5 Objectives and Scope of GFRP Pole
The main objective of this study is to replace the traditio nal pole with the GFRP pole with the customer
need due to the growing demand of the fiber composite in structure. To achieve this objective the following
are at forefronts:
1) Static loading tests are performed on GFRP poles in order to obtain their load vs. Deflection
characteristics
2) Dynamic loaded Finite Element Method (FEM)-based model for GFRP poles.

II PROBLEM FORMULATION AND APPROACH
The present work is aims to design and analysis of a Glass Fiber reinforced Polymer Electric pole which can
replace the existing conventional pole. The design aspects of GRP poles will go on based on the standards.
These poles will be designed with respect to the prospective client requirements like Government Electrical
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Departments. The requirements will be converted in to the technical requirements. After meeting with
technical requirement the designing parameters will be sorted out. Here for Designing & Analysis the
specified tool will be used. The tool named as ANSYS, by which the entire analysis will be carried o ut in
FEM (Finite Element Method).

2.1 Loads on Transmission pole
Prevailing practice and most state laws require that transmission lines be designed, as a minimum, to meet the
requirements of the current edition of the National Electrical Safety Code (NESC) .NESC’s rules for the selection of
loads and overload capacity factors are speciﬁed to establish a minimum acceptable level of safety. The ASCE
Guide for Electrical Transmission Line Structural Loading (ASCE Guide) [6] provides loading guidelines for
extreme ice and wind loads as well as security and safety loads. These guidelines use reliability based procedures
and allow the design of transmission line structures to incorporate speciﬁed levels of reliability depending on the
importance of the structure.

2.2 Load cases.
1.

Heavy ice, high wind pressure with high temperature.

2.

Medium ice, medium wind pressure and medium temperature.

3.

No ice, light wind pressure and low temperature.

2.3 Various loads on transmission Pole
2.3.1 Vertical Load: The vertical load on supporting structures consists of the weight of the structure plus the
superimposed weight, including all wires, ice coated where speciﬁed.
2.3.2 Transverse Load: Transverse loads are caused by wind pressure on wires and structure, and the transverse
component of the line tension at angles.
2.3.3 Wind Load on Wires: The transverse load due to wind on the wire
2.3.4 Transverse Load Due to Line Angle: Where a line changes direction, the total transverse load on the
structure is the sum of the transverse wind load and the transverse component of the wire tension. The transverse
component of the tension may be of signiﬁcant magnitude, especially for large angle structures.
2.3.5 Wind Load on transmission load: In addition to the wire load, structures are subjected to wind loads acting
on the exposed areas of the structure.
2.3.6 Longitudinal Loading: Special Loads In addition to the weather related loads, transmission line structures are
designed for special loads that consider security and safety aspects of the line. These include security loads for
preventing cascading type failures of the structures and construction and maintenance loads that are related to
personnel safety.
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Table.2 Dimensions and loads various pole
Designation

410SP – 1

410SP – 2

410SP - 3

Overall length

7.00

7.00

7.00

1.25

1.25

1.25

(m)

4.00

4.00

4.00

(m)

1.50

1.50

1.50

1.50

1.50

1.50

(m)
Planting depth
(m)
Bottom
length of
section

Middle

)

Top

)

(m)

Bottom

(mm)

114.3 X 3.65

114.3 X 3.65

114.3 X 3.65

Middle

(mm)

88.9 X 3.25

88.9 X 3.25

88.9 X 3.25

76.1 X 3.25

76.1 X 3.25

76.1 X 3.25

62

73

85

breaking load

2570

3100

3630

N(kgf)

(262)

(316)

(370)

load for permanent set not exceed (13mm)

1760

1940

2330

N(kgf)

(180)

(198)

(238)

load for temporary deflection

785

941

1090

(157.5mm)

(80)

(96)

(111)

outside
diameter and
thickness of
section

Top

(mm)

approximate weight or pole

(kg)

N(kgf)
Pole No 410SP-2 was selected for present work and following parameters were considered for designing the
pole.
Base Diameter of Pole is 200mm.
Top Diameter of Pole is 120mm.
Total length of the Pole is 7 m
Crippling or vertical load = 912 N
Breaking or Transverse load = 1030 N
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Thickness of pole is taken by us for designing and analysis 12mm.

2.2 Boundary conditions for analysis of GFRP Pole
The pole is considered as a cantilever beam with one end fixe d in ground and the other end is
free.
Top diameter is 120 mm.
Base diameter is 200 mm.
Height of pole is 7m.
Breaking load or transverse load is 1030 N.
Crippling load or vertical load is 912 N.
The loads are applied at a distance of 0.3mm from the free e nd.

2.3 Selected element and its properties
SHELL99 may be used for layered applications of a structural shell model. While SHELL99 does not have
some of the nonlinear capabilities of SHELL91, it usually has a smaller element formulation
time. SHELL99 allows up to 250 layers. If more than 250 layers are required, a user -input constitutive
matrix is available. The element has six degrees of freedom at each node: translations in the nodal x, y, and
z directions and rotations about the nodal x, y, and z axes.
Shell 99 input summary
Element Name

Shell 99

Nodes

I, J, K, L, M, N, O, P

Degree of freedom

UX, UY, UZ, ROTX, ROTY, ROTZ

Several items are illustrated in Figure 4.99-2. The element stress directions correspond to the layer local coordinate
directions.

Fig.2 Meshed pole

Fig.3 Deformation in X –Direction at 90 degree
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Fig.5 Deformation in Z-direction

Fig.6 Stress in X -direction at 90 degree

Fig.7 Stress in Y-direction at 90 degree

Fig.8 Stress in Z-direction at 90 degree

Fig.9 Strain in X-direction at 90 degree

Fig.10Strain in Y-direction at 90 degree

Fig.11 train in Z-direction at 90 degree
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Table 2. Deformation in X, Y, Z directions for different orientations of fiber.
Deformation
Helix
angle

deform
ation

X max

X min

Y max

Y min

Z max

Z min

0
10
20
30

186.669
187.7
189.132
184.082

3.561
3.582
3.612
3.517

-3.652
-3.674
-3.704
-3.607

0
0
0
0.1E-3

-186.626
-187.657
-189.089
-184.041

2.507
2.525
2.543
2.462

-0.003761
-0.005833
-0.012356
-0.022692

45

139.372

2.664

-2.2733

0.647 E-3

-139.342

1.383

-0.033784

50

115.959

2.217

-2.273

0.658 E-3

-115.933

1.517

-0.0321

55

93.686

1.7917

-1.836

0.596 E-3

-93.665

1.223

-0.027878

58

82.115

1.568

0.532 E-3

-82.097

1.072

-0.024687

0.48 E-3

-75.331

0.984368

-0.022443

0.127 E-3

-52.563

0.69885

-0.012138

0
0

-43.91
-43.666

0.570971
0.543864

-0.005756
-0.00372

60

75.345

1.439

70

52.574

1.001

-1.608
-1.475

-1.027
80
90

43.1
40.675

0.8797
0.7701

-0.8398
-0.7897

Table 3: Stress in X, Y, Z directions for different orientations of fiber.
helix
angle

X max

X min

Y max

Y min

Z max

Z min

0*

20.659

-20.896

3.5675

-2.565

24.552

-24.398

10*

20.589

-20.832

3.392

-3.088

24.11

-19.339

20*

20.634

-20.877

3.698

-3.764

23.178

-17.811

30*

21.121

-21.38

5.568

-5.568

22.058

-17.045

45*

24.226

-24.514

5.221

-5.313

19.507

-15.985

50*

24.883

-25.179

4.409

-4.49

18.555

-15.447

55*

24.992

-25.289

3.462

-3.491

17.587

-14.894

58*

24.844

-25.139

2.847

-2.903

17.232

-14.602

60*

24.675

-24.967

2.487

-2.537

16.966

-14.432

70*

23.462

-23.736

1.714

-1.443

16.096

-14.051

80

22.49

-22.75

1.653

-1.305

15.884

-14.266
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1.697

-1.255

15.908

-14.54

Table 4: Strain in X, Y, Z directions for different orientations of fiber.
Helix

X max

X min

Y max

Y min

Z max

Z min

0

0.001676

-0.00169

0.847E-04

-0.838E-3

0.39E-3

-0.318E-3

10

0.00687

-0.00117

0.833E-4

-0.823E-4

0.38E-3

-0308E-3

20

0.001701

-0.00172

0.118E-3

-0.116E-3

0.39E-3

-0.301E-3

30

0.00166

-0.00167

0.196E-3

-0.192E-3

0.047E-3

-0.463E-3

45

0.001255

-0.00127

2.80E-3

-0.027E-3

0.701E-3

-0.652E-3

50

0.00140

-0.00105

0.266E-3

-0.26E-3

0.724E-3

-0.659E-3

55

0.839E-3

-0.849E-3

0.231E-3

-0.226E-3

0.817E-3

-0.653E-3

58

0.756E-3

-0.731E-3

0.244E-3

-0.127E-3

0.739E-3

-0.593E-3

60

0.3068E-3

-0.686E-3

0.816E-3

-0.182E-3

0.909E-3

-0.748E-3

70

0.5E-3

-0.506E-3

0.603E-3

-0.118E-3

0.001E-3

-0.917E-3

80

0.413E-3

-0.417E-3

0.146E-3

-0.11E-3

0.00116

-0.00105

90

0.388E-3

-0.392E-3

0.140E-3

-0.106E-3

0.00120

-0.0011

2.4 Modal Analysis of the Pole

Fig.12 Mode shape 1.

Fig.13 Mode shape 2.
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Fig.14 Mode shape 3.

Fig.15 Mode shape 4.

Fig.16 Mode shape 5.

Table 5: Natural frequency and deformation for different orientations of fiber
Orientation of glass fiber
0

[0 ]

Deflection (mm)

Peak frequency (Hz)

101.322

1196.26

0

98.545

1265.286

0

97.235

1345.19

0

80.54

1572.39

0

42.187

1958.96

0

37.425

1929.586

0

35.472

2012.54

0

50.631

1196.26

0

80.152

1201.15

0

51.234

1213.597

0

40.675

1221.54

[±10 ]
[±20 ]
[±30 ]
[±45 ]
[±55 ]
[±58 ]
[±60 ]
[±70 ]
[±80 ]
[±90 ]

III CONCLUSION
1.

The use of three-dimensional FEM analysis can successfully predict the behavior of hollow GFRP poles.
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The tapered hollow GFRP poles and should be used for the design of Poles subject to cantilever bending
loads within the limitation of the parameters Selected.

3.

When breaking load of 1030 N and crippling load of 912 N is applied on the pole then the maximum
deformation is 186.669mm and minimum deformation is 40.675. For decreasing the deformation around
150 mm further analysis was considered for orientation of 45 to 90 degree.

4.

For 58 degree orientation of GFRP Pole yields minimum (static) strain value is -0.731X 10-3.

5.

Modal analysis for ± 58°orientation was carried out to extract mode shapes and Natural frequency

6.

The frequency distribution is plotted in fig 5.6 and it is clear that the pole with 58 degree orientation has the
maximum natural frequency of 2012.54 Hz.

7.

Hence the pole with ± 58° would be better for the manufacturing of GFRP Pole.
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ABSTRACT
Many researchers have done a lot of experimental studies in the field of biodiesel to find an alternative to mineral
diesel. It has shown that cotton seed biodiesel can be used as an alternative fuel in diesel engine without
modification. An experimental study was carried out to find out the effect of blends (B10, B15, B20) of cotton seed
biodiesel with diesel on engine performance .Waste cotton seed oil is an edible vegetable oil, which is used as a
large quantity in various sweet shops, confectionaries, college canteens etc and very little research has been done to
utilize this waste oil as a replacement for mineral diesel. In the present work, the transesterification process for
production of cotton seed oil methyl ester has been investigated. Results showed that biodiesel obtained under the
optimum conditions has comparable properties to substitute mineral diesel, hence, cotton seed oil methyl ester could
be recommended as a mineral diesel fuel substitute for compression ignition (CI) engines in transportation as well
as in the agriculture sector.

Keywords: Biodiesel, Cotton seed oil, Transesterification
I INTRODUCTION
The diesel engine is typically more efficient than the gasoline engine due to higher compression ratio. Diesel
engines also do not suffer from size and power limitations, which the SI engine is prone to. Hence, keeping these
factors into account, they are the invariable choice for industrial, heavy duty and truck/trailer engines. Buses and
certain locomotives also use diesel engines. India is an agriculture based economy and agriculture is an energy
transformation process as energy is produced and consumed in it [1]. The production of energy is carried through
process of photosynthesis in which solar energy is converted into biomass. Agriculture in India is heavily based
upon petroleum and its derived products such as fertilizers and pesticides. Thus, keeping the above discussion in
mind it is imperative for the Indian economy to find a substitute to fuel variety of diesel engines that it is so much
dependent upon so as to fulfill its journey to becoming a developed nation [3,5].
The consumption of diesel is 4-5 times higher than petrol in India. Due to the shortage of petroleum products and its
increasing cost, efforts are on to develop alternative fuels especially, to the diesel oil for full or partial replacement
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[7]. It has been found that the vegetable oils are promising fuels because their properties are similar to that of diesel
and are produced easily and renewably from the crops [9, 12]. Vegetable oils have comparable energy density,
cetane number, heat of vaporization and stoichiometric air–fuel ratio with that of the diesel fuel [2].

II TRANSESTERIFICATION
To obtain biodiesel, the vegetable oil or animal fat is subjected to a chemical reaction termed as transesterification.
In this reaction, the vegetable oil or animal fat is reacted in the presence of a catalyst (usually a base like KOH) with
an alcohol (usually methanol CH3OH) to give the corresponding alkyl esters (or for methanol, the methyl esters) of
the FA (fatty acid) mixture that is found in the parent vegetable oil or animal fat. Figure 1 below depicts the
transesterification reaction [8, 12].

Triacylglycerols

Alcohol

(Vegetable oil)

Alkyl Ester

Glycerol

(Biodiesel)
Figure 1 [2]

The reaction mix is kept just above the boiling point of the alcohol (around 70 °C, 158 °F) to speed up the reaction
though some systems recommend the reaction take place anywhere from room temperature to 55 °C (131 °F) for
safety reasons. Recommended reaction time varies from 1 to 8 hours; under normal conditions the reaction rate will
double with every 10 °C increase in reaction temperature [14]. Excess alcohol is normally used to ensure total
conversion of the fat or oil to its esters. The glycerin phase is much denser than biodiesel phase and the two can be
gravity separated with glycerine simply drawn off the bottom of the settling vessel. In some cases, a centrifuge is
used to separate the two materials faster [15].

III ENGINE TEST
A four stroke, single cylinder variable compression ratio diesel engine is employed for the present study. AVL 437
Smoke meter is employed to measure the smoke opacity of exhaust gas emitted from the diesel engine. The
performance tests are carried out on the C.I. engine using various blends of biodiesel and diesel as fuels. The tests
are conducted at the constant speed of 1500 rpm at various loads. The experimental data generated are documented
and presented here using appropriate graphs. These tests are aimed at optimizing the concentration of ester to be
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used in the biodiesel-diesel mixture for 1 hr engine test operation. In each experiment, engine parameters related to
thermal performance of engine such as brake power, brake thermal efficiency, brake specific fuel consumption,
exhaust gas temperature and applied load are measured.

IV COMPARATIVE ANALYSIS OF RICE BRAN OIL BIODIESEL AND DIESEL
Fuel properties

Cotton seed biodiesel

Diesel

Density (Kg/m )

890

831

Viscosity (cSt)

3.6

3.2

Flash point ( C)

155

60

Cetane number

50.4

46.3

Calorific value (KJ/Kg)

40000

42000

3

0

V RESULTS AND DISCUSSIONS
Worldwide, biodiesel is largely produced by methyl transesterification of oils. The recovery of ester as well as its
kinematic viscosity is affected by the transesterification process parameters such as catalyst concentration, reaction
temperature and reaction time. The above parameters were standardized to obtain methyl ester of waste cotton seed
oil with lowest possible kinematic viscosity and highest level of recovery. The engine performance parameters of
B10, B15, B20 and diesel were compared.

5.1 Brake Power (BP)
Graph of the brake power (BP) as a function of load obtained during engine operation on different blends of
biodiesel i.e. B10, B15 and B20 with diesel (petrodiesel) at compression ratio of 18:1 has been shown in Figure 5.1.

Fig 5.1, Variation in brake power with change in load
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Brake power of the engine increases with increase in the load on the engine. Brake power is the function of calorific
value and the torque applied. Diesel has more calorific value than the biodiesel, so diesel has the highest

brake

power among the different blends of biodiesel. Due to the more calorific value of B10 blend of biodiesel than B15
and B20, it has the more brake power as shown in figure 5.1. It can also be seen that as we increases the load, torque
increases and thus there is an increase in brake power with the load.

5.2 Brake specific fuel consumption (BSFC)
Graph of the brake specific fuel consumption (bsfc) as a function of load obtained during engine operation on
different blends of biodiesel i.e. B10, B15 and B20 with diesel (petrodiesel) at compression ratio of 18:1 has been
shown in Figure 5.2.

Fig 5.2, Variation in brake specific fuel consumption with change in load
For all blends and petro diesel tested, bsfc decreased with increase in load. One possible explanation for this
reduction is the higher percentage of increase in brake power with load as compared to fuel consumption. In case of
biodiesel mixtures, the bsfc values were determined to be higher than those of neat diesel fuel. This trend was
observed owing to the fact that biodiesel mixtures have a lower heating value than does neat diesel fuel, and thus
more biodiesel mixtures was required for the maintenance of a constant power output. Among the three different
blends of biodiesel B10 has the lowest value of brake specific fuel consumption.

5.3 Brake thermal efficiency (BTE)
Graph of the brake thermal efficiency as a function of load obtained during engine operation on different blends of
biodiesel i.e. B10, B15 and B20 with diesel (petrodiesel) at compression ratio of 18:1 have been shown in Figure
5.3.
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Fig 5.3, Variation in brake thermal efficiency with change in load
In all cases, brake thermal efficiency increases with an increase in load. This can be attributed to reduction in heat
loss and increase in power with increase in load. It is also observed that diesel exhibits slightly higher thermal
efficiency at most of the loads than CSOME and its blends. The factors like lower heating values and higher
viscosity of the esters may affect the mixture formation process and hence result in slow combustion hence reducing
the brake thermal efficiency. The molecules of bio-diesel (i.e. methyl ester of the oil) contain some amount of
oxygen, which takes part in the combustion process. Test results indicate that when the mass percent of fuel oxygen
exceeds beyond some limit, the oxygen loses its positive influence on the fuel energy conversion efficiency in this
particular engine. So the brake thermal efficiency of diesel is more than that of biodiesel blends. Among the three
different blends of biodiesel, B10 has higher brake thermal efficiency than B15 and B20.

5.4 Exhaust gas temperature (EGT)
Graph of the brake thermal efficiency as a function of load obtained during engine operation on different blends of
biodiesel i.e. B10, B15 and B20 with diesel (petrodiesel) at compression ratio of 18:1 have been shown in Figure
5.4.

Fig: 5.4, Variation in exhaust gas temperature with change in load
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The biodiesel contains some amount of oxygen molecules in the ester form. It is also taking part in combustion.
When biodiesel concentration is increased, the exhaust gas temperature increases by small value. Using different
blends of biodiesel of cotton seed methyl ester, higher exhaust gas temperature is attained at full load, which is
indicating more energy loss in this case. The exhaust gas temperature increases with increase in load. The reason of
EGT being more in the case of biodiesel blends is the presence of more oxygen atoms in the biodiesel. So, the
exhaust gas temperature increases and it increases with increase in load. As the load on the engine increases, more
fuel is burnt. So exhaust gas temperature increases continuously with rise in load.

VI CONCLUSIONS
The overall studies based on the production, fuel characterization, engine performance of different biodiesel blends
of waste cotton seed oil methyl esters were carried out. The kinematic viscosity of diesel, waste cotton seed oil
biodiesel were found as 2.8, 3.6 centistokes respectively at 400C. The results indicated that the waste cotton seed oil
biodiesel had the kinematic viscosity 75.69 percent more than that of diesel. The waste cotton seed oil biodiesel was
found to have higher flash and fire point than those of mineral diesel. The graphical results show that diesel has
better performance characteristics than biodiesel and biodiesel blends. Among the three different blends of biodiesel,
B10 has the better performance characteristics than B15 and B20 blend of biodiesel when fuelled in an internal
combustion engine.
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