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ABSTRACT

The main motive of this literature survey is to provide the basic information of GFRG panels in construction of
low cost houses. GFRG (Glass Fiber Reinforced Gypsum) is a new building material which is also known as
“Rapid wall Building Panel”. The main reason for using these panels in construction is to overcome the
unavailability of natural resources like river sand, water, gravel, etc. The gypsum is industrial by-product waste.
GFRG panels are made up of calcined gypsum plaster and glass fiber. The panel contains cavities that may be
filled with concrete and reinforced with steel bars to impart additional strength and provide ductility. It has
light weight, high compressive strength, shearing strength, flexural strength, stiffness and ductility. The rapid
wall buildings are also resistant to fire, heat, water and corrosion. The paper carried out some of the literature
study in different samples of GFRG panel's performance in experimental wise.

Keywords: GFRG, Rapid wall panels, Low Cost.

I. INTRODUCTION

II. CLASSIFICATION
The GFRG panel was originally developed by GFRG

Building System Australia and used since 1990 in 1) Class 1: Water Resistant Grade

Australia for mass scale building construction. These GFRG panel for extended walls, in wet areas and
panels are manufactured under carefully controlled as floor and wall formwork for concrete filling.
conditions. The panels are manufactured with the

dimensions as 12m x 3m in length x height provided 2) Class?2 : General Grade

with 124 mm thickness contains cavities which may GFRG panels for structural application or non-
be unfilled, partially filled or completely filled with structural application in dry areas.

concrete and reinforcing steel bars as per the

structural requirement. 3) Class 3 : Partition Grade

GFRG panel used as non-structural internal

Experimental studies conducted in Australia, China, partition walls in dry areas.
and India shows that the GFRG panels suitably filled
with plain reinforced concrete possess the substantial III. APPLICATION OF GFRG PANELS

strength to act as a load bearing structure as well as
shear walls capable of resisting lateral loads due to GFRG panels are generally used in following ways:
earthquake and wind. A. Asload bearing walls:

Panels with cavities filled with reinforced concrete

are suitable for multi-storeyed housing. The cavities

IJSRSET1709 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 01-04 ] 1



can remain unfilled or suitably filled with non-
structural core filling such as insulation, sand, quarry
dust, polyurethane or light weight concrete for the

single or two storey constructions.

B.As partition walls in multi-storeyed frame buildings.

C.As compound walls/security walls.

D.As horizontal floor slabs/roofs slab with reinforced

concrete micro beams and screed (T-beam section).

Typical dimension of a GFRG panel cell

The regular dimension of GFRG panel is 12.0 m x 3.0
mx0.124 m .

Detailed diagram of GFRG panel cell

Lenith

£l _

Cavity = |
T T,
E‘l!;[“‘:"‘ Gss (] | =8
P Initerra fibre ® Eﬁ
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s e T

External 53

2 e WL

Dimensions in mm

Figure 1. cross section of GFRG panel unit cell

Figure 2. Roof/Floor slab of GFRG panel

Mechanical properties of GFRG panels:

*ISO10140-3:210-Acoustics—laboratory measurements

of sound insulation of building elements-part 3:

measurement of impact sound insulation

Table 1. Mechanical properties of GFRG panels

Sr no. Mechanical Nominal value
properties

1 Unit weight 0.433KN/sq.m

2 Modulus of 750N/sq. mm
elasticity E

3 Uni-axial 160KN/m
compressive (4.77mPa)
strength P

4 Uni-axial shear 34-37KN/m
strength T

5 Ultimate shear 21.6KN/m
strength V

6 Mohr's hardness | 1.6

7 Coefficient of 12 x10-°mm/°C
thermal expansion
Cm

8 Water absorption | 1.0%:1 hr

3.85%:24 hr

9 Sound 4dB
transmission class
(STC)

10 Fire resistance: 140/140/140

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)
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Structural minutes
adequacy/integrity

/insulation

Why GFRG is superior to conventional construction?

Gypsum which is a waste product of fertiliser industry
is used to make the panels economical and eco-
friendly. Glass fibre is used as reinforcing agent which
enhances the strength of the panels. Eventually the

usage of cement is reduced.

One cement industry alone accounts for 5% increase
in CO? emission. By using GFRG panels cement use is
reduced and environmental

thereby reducing

pollution.

In site they are just erected by cranes. Those hollow
cavities inside the panels are filled with concrete and
steel. Concrete is poured in every third cavity of the
panel and other cavities can be filled with waste
materials like quarry dust hence it becomes more

economical than conventional methods.

GFRG houses are:
e Fire resistant up to 1000 °C
e Earthquake resistant
e Naturally cooler up to 4°C
e Eco-friendly
e Water resistant

e FEconomical

IV. ADVANTAGES OF GFRG PANELS

e GREEN TECHNOLOGY: It makes use of industrial
waste gypsum. Does not need any plastering. It
consumes much less embodied energy and less
carbon footprint.

e REDUCED BUILT-UP AREA: Panels being only
124 mm thick, for the same carpet area, the built
up area and the building footprint is much less

than conventional buildings.

o VERSATILITY: Panels can be used not only as
walls but also as floors, roofs and staircase.

e SPEED OF CONSTRUCTION: Using the system,
the construction of a building can be very fast
compared to the conventional building.

e LIGHTNESS OF STRUCTURES: These panels are
very light weight only 43 kg/m? Even after filling
some of cavities with concrete, the overall building
weight is much less, contributing to significant
reduction in design earthquake forces and savings
in foundation and overall buildings cost especially

in multistoried buildings.

LIMITATION OF USE OF GFRG PANELS

e The shorter span of slab (floor/roof) should be
restricted to 5 m.

o Is ideal for if the same floor/roof is replicated for
all floors in multistoried structures. For any
variations, structural designer needs to be
consulted.

e Curved walls or domes should be avoided. In any
case it is essential, use masonry/concrete for that
particular area.

e The electrical/plumbing drawing should be such
that most of the pipes go through the cavities (in

order to facilitate minimum cutting of panel).

V. CONCLUSION

GFRG building performs well in terms of least storey
displacement, storey drift and base shear when
compared to conventional building. The storey
displacement and storey drift of both GFRG and
conventional buildings are within permissible limits.
Static analysis is not sufficient for high rise building

and it is necessary to do dynamic analysis.

The building constructed using RW panel comes
under Green building categories as after constructing

it energy requirement for heat insulation, sound

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)



insulation, humidity and temperature inside is less

than conventional building. It is very effective

technology to beat the current rising cost of

construction. And the most important, this new

technology is having potential to provide the low cost

shelter to the “Homeless Citizens”.

VI. PREVIOUS STUDIES

COMPARISON BETWEEN RAPID WALL PANEL
CONSTRUCTION OVER CONVENTIONAL
CONSTRUCTION WITH RESPECT TO COST
AND TIME OF CONSTRUCTION (Kadam
Sagar .P , Darade Milind . M ) (2016) :

Rapid wall panel is world's largest load bearing
light weight panels. This method of construction
takes a massive leap towards sustainable living
creating a positive effect on environment. It is
more affordable housing to low income groups.
After detailed study and analysis of building it is
observed that rapid wall construction saves 67% in
construction time and 27% in construction cost
compare with conventional building.

LOW COST HOUSING BY USINGGFRG PANELS
(Sk. Subhan Alisha ) (2016):

Experts forecast that a building made of GFRG
panels can have a life span of 60 years. The
foundation cost comes about 10-15% of the total
building. It is suggested to adopt arch foundation
in ordinary soil for effecting construction cost up
to 40%. The conventional R.C.C. lintels which are
costly can be replaced by brick arches for small
spans and saves construction cost up to 30-40%.
RAPID AFFORDABLE MASS HOUSING USING
GLASS FIBER REINFORCED GYPSUM (GFRG)
PANELS (Devdas Menon) (2014):

I n order to express this technology, a two storey
GFRG demo building was built inside the IIT
Madras campus. This building, constructed within
a span of 30 days housing a total area 0f1981 sq. ft.,
has 4 flats, two having carpet area of 269 sq. ft.
meant for EWS (economically weak section), and

the other two with 497 sq. ft. carpet area each

[1].

2].
3].

meant for LIG. The saving in cost was almost 35%

when compared to conventional construction.
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ABSTRACT

Mortar has generally two deficiencies, low durability and low strength. The present trend is toward increasing

the durability and strength of mortar to meet the modern construction demand. For that purpose we have done

the gradation of sand particles which is used as an aggregate in mortar. A modified mortar of same design mix

proportion (1:3) and (1:4) but varying the percentage of different sizes of sand to achieve higher durability and

strength. Mortar specimens were tested for compressive strength at age of 7, 14 and 28 days of curing in potable

water. The properties are then compared with the controlled mortar mix.

I. INTRODUCTION

Mortar is workable paste used to bind building blocks
bricks,

units. Mortars are typically made from a mixture of

such as stones, and concrete masonry
sand, a binders, and water. Mortar mixes include
ingredients that give it strength (i.e. cement) and
those that promote workability and good bond with
the masonry units. Good workability and water
retentivity are crucial for maximum bond. A mortar
with high cement content is stronger, but it may
produce less bond. Contract wise, a mortar having
moderate cement content will not be as strong, but it
will have better bond strength. The compressive
strength of mortar only has a small effect on the
bearing strength of the wall, but it adversely affects
durability.
II. LITERATURE REVIEW

Cheah Chee Ban, Mahyuddin Ramli[1]:- In this paper
the investigation work on Optimization of Mix

Proportion of High Performance Mortar for Structural

Applications is carried out. ASTM Type I cement
having specific gravity of 3.15 as binder and Type F
super  plasticizer = of  sulfonated  melamine
formaldehyde condensates category was used to
maintain the desired level of workability. In first
laboratory investigation, a total of 20 batches of
mortar mix with cement: Sand ratio of 1: 2.0, 1:2.25,
1:2.5 and 1:2.75 each with water binder ratio varied
from 0.40-0.5 with stepped increment of 0.025 was
fabricated. In second part of the laboratory
investigation, additional 8 batches of mortar mix
(Batch 21-28) with cement: Sand ratio of 1:2.25 and
1:2.5 with varying water/binder ratio of 0.35-0.425 at
stepped increment of 0.025 were fabricated. To
maintain slump of mix at dosage super plasticizer was
used within the range of 50-90mm. All mortar mixes
were proportioned using absolute volume method as
prescribed in ACI Manual of Concrete Practice, Part 1
1999).Rheological

properties of the mortar mixes were investigated in

(American Concrete Institute,

term of mix slump, besides flow test was performed to
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determine flow value of each mix in fresh state. From
each batch

100x100x100 mm cubes were fabricated. Mortar mix

of mix, a total of 6 numbers of
were cured in the mould for 24 h covered completely
with polyethene sheeting prior to being remolded and
cured in water tank at curing temperature of 20+2°C
till age of test. After determination of bulk density,
compression test is subjected under continuous
loading condition. Throughout the test of cube
specimens loading rate were maintained constant at
3mm minimum up to failure. The observation is
consistent with the fact that the water content of the
mix is the main factor affecting workability of
concrete whereby increase in water content will
result in higher workability of mix. Optimum cement
content is achieved at cement: sand ratio of 1:2.25 for
water/cement ratio ranging between 0.40 and 0.50 to
ensure maximum compressive strength of mortar mix
produced. Also, economical use of binder can be
achieved with the use of mortar mix with cement:
sand ratio of 1: 2.25. Incorporation of super plasticizer
in the mortar mix with cement: Sand ratio of 1:2.25
results in higher degree of enhancement in
workability as to 1: 2.5. Rate of early strength gain of
mortar mix with cement: Sand ratio of 1:2.25 is
significantly higher. Incorporation of super plasticizer
in mortar mixes resulted in reduction of compressive

strength of hardened mortar mix.

L. O. Ettu, F. C. Njoku, J. I. Arimanwa, K. C.
Nwachukwu and H.E. Opara[2]:- OPC-RHA
composites vary with mix proportion in a similar way
as those of normal OPC composites ( with 0% RHA).
The compressive strength of OPC_RHA cement
composites increased with leanness of mix up to some
level of leanness after which the strength reduced. On
the basis of compressive strength and obvious cost
implications, mix proportion of 0.7:1:3:5 would be
ideal for OPC-RHA binary blended cement concrete.
Similarly, mix proportion of 0.7:1:9 would be ideal for
OPC-RHA binary blended cement sandcrete and
soilcrete. The 50 days strength values of OPC-RHA

blended composites are comparable to those of 100%

OPC composites are comparable to those of 100%
OPC composites at OPC replacements with RHA up
to 20%. The results seems to suggest that the variation
of OPC-RHA cement concrete strength with mix
proportion does not depend so much on the ratio of
fine aggregate to coarse aggregate as on the proportion
of total aggregate. Further studies would be required
to determine the most suitable fine to coarse aggregate
ratio for OPC-RHA blended cement concrete.

Archana Katroliya, Archana Tiwari[3] :- The work
presented in this paper reports an investigation on the
behavior of concrete produced from blending cement
with RHA and FA. The physical and chemical
of RHA, FA and OPC were

of RHA on concrete

properties first
investigated. The effects
properties was studied i.e. Compressive strength was

studied as the time dependent property.

The result of the study show that the RHA produced
from agro waste can be used as partial replacement of

ordinary Portland cement in concrete.

From the test result it can be concluded that if
approximately 20 % of cement is replaced by equal
amount of RHA, there is not any significant
depreciation in the compressive strength but it
slightly increase. Thus the RHA and FA can be used as
partial replacement of cement in the regions where

the material is locally available.

Narayan Sambu Potty Kalaikumar Vallyutham M. F.
Yusuf A. Anwar M. F. Haron M. N. Alias[4]:- This
paper summarizes the research work on the properties
of Rice Husk Ash (RHA and MIRHA) Mortars. The
parameters of RHA and MIRHA mortar were vary as
w/c ratio of 0.50, 0.55, 0.60 and 0.65 taken and 0, 5, 10,
15, 20, 25 and 30% of OPC RHA and MIRHA were
taken respectively. 1:3 and 1:4 c¢/s proportions were
used. The Compressive strengths were evaluated at 7,
28 and 60 days using ASTM of sample. The results
revealed that when the RHA replacement is increased

the compressive strength of most RHA mortars
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decreases. It is found due to the grain size of RHA is
coarser than the cement, due to which porous surface

and more voids inside the mixtures were produced.

Er. S. Thirougnaname, Er. S. Segaran[5]:- Experimental
investigation was carried out to study the feasibility of
unsieved stone dust (a product obtained from crushing
of granite) as fine aggregate in place of river sand in
making cement mortar 1:3, 1:4, 1:5, and 1:6, which are
the mixes usually adopted in various construction
activities. Stone dust obtained from various sources in
and around Pondicherry satisfies the requirement as
specified in IS standards. More quantity of water is
required for unsieved Stone Dust mortar when
compared to conventional mortar, irrespective of the
mix proportion. Stone Dust mortars are equal or
slightly higher strength than reference mortar for
different mix proportions, namely for 1:4, 1:5, 1:6 at
100% flow. Hence, it is concluded that stone dust
mortars can also be used with confidence in

construction.

III. CONCLUSION

Following are the important conclusions made after

studying literature review:

1. Optimum cement content is achieved at cement:
sand ratio of 1:2.25 for water/cement ratio ranging
between 0.40 and 0.50 to ensure maximum
compressive strength of mortar mix produced.
Also, economical use of binder can be achieved
with the use of mortar mix with cement: sand
ratio of 1: 2.25.

2. The variation of OPC-RHA cement concrete
strength with mix proportion does not depend so
much on the ratio of fine aggregate to coarse
aggregate as on the proportion of total aggregate.

3. Approximately 20 % of cement is replaced by
equal amount of RHA, there is not any significant
depreciation in the compressive strength but it
slightly increase. Thus the RHA and FA can be
used as partial replacement of cement in the

regions where the material is locally available

4. The compressive strength of most RHA mortars
the RHA

increased. This is due to the coarser grain size of

decreases when replacement is
RHA than the cement which produces porous
surface and more voids inside the mixtures.

5. Stone Dust mortars are equal or slightly higher
strength than reference mortar for different mix
proportions, namely for 1:4, 1:5, 1:6 at 100% flow.
Hence, it is concluded that stone dust mortars can

also be used with confidence in construction
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ABSTRACT

Rice husk is one of the waste materials in the rice growing regions. This not only makes the purposeful
utilization of agricultural waste but it will also reduce the composition of energy used in the production of
cement. Since the agricultural by products such as Rice hush can be partially replaced of cement because of
their pozzolanic behavior. Rise husk ash contains as much as 80-85% silica which is highly reactive, depending
upon the temperature. Therefore partially replacement of cement by Rice Husk Ash in cement concrete.

Fly ash is comprised of the non-combustible mineral portion of coal. When coal is consumed in the
power plant, it is first ground to the fineness of powder. Blown into the power plants boiler, the carbon is
consumed, leaving molten particles rich in silica alumina and calcium.. The compressive strength is recorded

after the 7, 14 and 28 days curing. Then normal concrete cube and RHA, Fly Ash concrete cube test in

compressive testing machine, comparing the strength between them.

Keywords: Rice Husk Ash, Fly Ash, Ordinary Portland cement.

I. INTRODUCTION

To reducing the cost of construction of concrete
structures by added some waste materials such as Rice
Husk Ash, Fly Ash with increasing its compressive
strength as compare to the normal concrete (without
added RHA and Fly ASH).Rice Husk Ash is obtained
from burning of Rice Husk which is the byproduct of
rice milling. Rice Husk Ash contains as much as 80-
85 % silica which is highly reactive, depends upon the
temperatures of the atmosphere. It is considered as a
highly pozzolanic materials. Ash is used as like as fine

powder because of similar property of cement.

II. LITERATURE REVIEW

Replacement of cement with Rice Husk Ash leads to
decrease in the compressive strength improved the
workability and achieved the target strength at 10%
replacement for both the grades of concrete.By
Ravande KishoreV. BhikshmaP.jeevana Prakash2011
published by Elsevier ltd.As the replacement of
cement by RHA in concrete increases, the workability
of concrete decreases by 27% slump and 9%

compaction factor.

Replacement with 25% RHA result in drastic
enhancement of the permeability properties of
blended concrete compared to that of in ordinary
concrete by Seyed Alireza Zareei, FarshadAmeri,
Farzan Dorostkar, and Mojtaba Ahmadi Case studies
in construction material 7 (2017) 73-81.ISSN:1991-
8178
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Compressive strength of mortar and concrete increase
when cement is partially replacement by RHA.Due to
active amorphous silica content present in RHA by
M.N.N. Khan, M. Jamil, A.B.M.A, Kaish and M.F.M,
Zain. This active silica reacts with hydration products
of cement and produce secondary C-S-H gel,

www.ajbasweb.com

The fine aggregate content is reduced but the coarse
aggregate content is deliberately the same, the water
is reduced and the density is reduced because of the
lower density of fly ash compared with cement by
Jagdish Virupakshi Patil,Volume: 04 Issue: 11| Nov-
2017 www.irjet.net p-ISSN:

I1II. PROPERTIES OF RHA AND FLY ASH

RHA is that the highest amorphous silica could be
obtained by burning the rice husk at the temp.range
of 500-700 Oc and the specific surface area up to 150
sq.m per kg.The Specific gravity of rice husk ash is 2.1
and produced after burning of Rice husk (RH) has
high reactivity and pozzolanic property. IS 456- 2000
[8], recommends use of RHA in concrete but does not

specify quantities.

Fly ash used was obtained Indorama Synthetics India
limited, Nagpur, Maharashtra in India. Fly ash is one
of the residues generated in the combustion of coal.
Fly ash is generally captured from the chimneys of
power generation facilities, whereas bottom ash is,
asthe name suggests, removed from the bottom of the
furnace. In the past, fly ash was generally released
into the atmosphere via the smoke stack, but pollution
control equipment mandated in recent decades now

require that it be

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

Figure 1.1. concrete mixing with RHA and Fly Ash

aptured prior to release. But all fly ash includes
substantial amounts of silica (silicon dioxide, SiO2)
(both amorphous and crystalline) and lime (calcium
oxide, (CaO). Fly ash is commonly used to supplement
Portland cement in concrete production, where it can
bring both technological and economic benefits, and

is increasingly finding use in synthesis of geopolymers.

IV. MATERIALS
4.1 Cement
Ordinary Portland cement of 53 grade is used in

concrete. Cement used has been tested as per IS 10262
and 456-2000.

4.2 Coarse aggregateandFine aggregate

The maximum size of coarse aggregate should be 20
mm and minimum size should be 10 mm. The coarse
aggregate with angular in shape and the rough surface
texture is used. The fine aggregates should be used
from 4.75 mm to 150 micron.

4.3 Water

Locally available portable water confirming to
standard specified in IS 456-2000 is use.

V. METHODOLOGY
1. After completion of data required for theconcrete
with partially replacement of cement by Rice

Husk Ash and Fly Ash then completing the mix

design work was done.

[0 L




Replacement of cement by RHA and fly ash as
10%, 15%, 20% in the concrete cubes.

Now a days, concrete cubes are under water tank
for the curing.

Allthe concrete cubes made by ordinary Portland
cement and replacement of cement by RHA and
Fly Ash curing is in same water or same water
tank.

After completion of curing for the 7 days, 14 days,
28 day, cubes are tested on compressive testing
machine (CTM).

Then to check the characteristics strength of
concrete cubes RHA and Fly Ash.

Then to comparing the strength between them

Figure 1.3. Compression testing machine

[5].
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VI. EXPECTED OUTCOME

of

economy in concrete construction was possible

Reduction environment pollutants and
using RHA as partial replacement of cement.

RHA mixed concrete develops light weight
concrete as compared to normal concrete as its
density is less.

Combined replacement of Fly Ash and Rice Husk
Ash showed higher compressive strength than

only replacement of concrete mixes with RHA
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ABSTRACT

It is very essential to consider the effects of lateral loads induced from wind and earthquakes in the design of

reinforced concrete structures, especially for high-rise buildings. In some cases effects of earthquake are found

to be dominant and more critical than wind effects and in some cases the opposite happens. As per as

earthquake force as considered zone factor, height of building and type of sub-soil are relevant in estimation of

earthquake force. For wind load base dimensions, height, basic wind speed, terrains category and many more

factors include permeability are required for estimation of forces due to wind. By using STADD pro the results

presented here are focused on calculation of parameters such as deflection, shear force and bending moment for

earthquake and wind load on the different configuration buildings.

Keywords: high-rise buildings; wind pressure; equivalent static loads; zone factor; structural factor; importance

factor

I. INTRODUCTION

The focus of this study, in the field of wind and
earthquake engineering, is on the comparison of the
dynamic behaviour of a multi-story reinforced steel
structure building & how they respond to wind and

earthquake induced excitations.

All structures especially high rise structures are design
for dynamic loads which include loads due to
earthquake and wind. Major consideration is given to
earthquake loads in earthquake prone areas and that
to wind loads in cyclones prone areas. For very tall
structure wind is considered as predominant load.
Earthquake forces are estimated as per the provision
of IS 1893(Part 1):2002 while the wind forces are
estimated by IS 875(Part 3):1987. As per the historical
wind velocity data India is divided into no. of zones
and designed wind velocity is considered according to
wind map of India.Class-B Structure and their

component such as cladding, glazing, roofing, etc.

having greatest vertical or horizontal dimensions

between 20 and 50m.

The focus of this study, in the field of wind and
earthquake engineering, is on the comparison of the
dynamic behaviour of a multi-story reinforced
concrete building and steel structure building & how
they respond to wind and earthquake induced

excitations.

Objectives

1. To critically study the codal provisions for Wind
and Earthquake Loads.

2. To analyse structural frames with different base
dimension and heights for wind and earthquake
loads considering provisions of relevant codes

3. To understand development of displacements and

forces in selected columns.

IJSRSET1719 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 12-15] 12



II. METHODOLOGY

* Calculation of loads as per Indian Standards.

* Step by Step process of Methodology.

* Analysis using Staad pro on residential buiding.

* Design using Staad. Pro on residential building.
Calculation of loads as per Indian Standards There are
different types of loads acting on the structure

* Dead loads: - All permanent constructions of the
dead loads. The dead load

comprises of the weights of walls, partitions floor

structure form the

finishes, false ceilings, false floors and the other
permanent constructions in the buildings. The dead
load loads is calculated from the dimensions of various
members and their unit weights. the unit weights of
plain concrete and reinforced concrete made with
sand and gravel or crushed natural stone aggregate
may be taken respectively.

* Live loads: - Live load is produced by the intended
use or occupancy of a building including the weight of
movable partitions, distributed and concentrated loads,
load due to impact and vibration and dust loads.
Imposed loads do not include loads due to wind,
seismic activity, snow, and loads imposed due to
temperature changes to which the structure will be
subjected to, creep and shrinkage of the structure, the
differential settlements to which the structure may
undergo.

* Wind loads: - Wind is air in the motion relative to
the surface of the earth. The primary cause of wind is
traced to earth’s rotation and differences in the
The

primarily responsible for the convection -either

terrestrial radiation. radiation effects are
upwards or downwards. The wind generally blows
from the horizontal to the ground at high wind speeds.
Since vertical components of the atmospheric motion
are relatively small, the term ‘wind’ denotes almost
exclusively the horizontal wind, vertical winds are
always identified as such. The wind speeds are to be
assessed with the aid of anemometers or anemographs
which are installed at meteorological observatories at
heights generally varying from 10 to 30 meters above

the ground.

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

Project details:-

o City :- Nagpur

Basic wind speed :- 44 m/s
Permeability :- 5-20%

Building type :- General

Size of building :- 16m X 16m X 36m
« Floor :- G+11

III. RESULTS AND DISCUSSION [Page Style ]

Modeling of Class-B structure :-
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3D View 16-16-36

Figure 1. Application of earthquake and wind load on

the structures.

Design wind speed and Wind pressure coefficient for

Class B structure.

Floo . . Pz= Wind pressure
Vz= Design wind speed o
r coefficient
leve TC | TC | TC | TC
TC1|TC2 | TC3 | TC4
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1.2 |09
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7 48.9 | 47.0 14 |13 | 1.1
44 36.43 0.8
3 8 4 3 6
6 485 | 46.4 | 43.3 14 |12 |11
34.19 0.7
3 2 4 1 9 3
5 478 | 45.6 | 42.4 1.3 |12 | 1.0 |06
33.44
7 7 2 8 5 8 7
4 47.0 | 448 | 41.3 1.3 [ 1.2 | 1.0 |06
33.44
8 8 6 3 1 3 7
3 46.0 | 43.8 | 39.7 1.2 | 1.1 |09 |06
33.44
2 2 8 7 5 5 7
2 453 | 43.1 | 38.7 1.2 | 1.1 0.6
33.44 0.9
2 2 2 3 2 7
1 453 | 43.1 | 38.7 1.2 | 1.1 0.6
33.44 0.9
2 2 2 3 2 7
0 45.3 | 43.1 | 38.7 1.2 | 1.1 0.6
33.44 0.9
2 2 2 3 2 7
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Floorwise variation in Fx for Class B type
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Figure 2. (Variation of Axial force of class B structure

1)

with diff Terrain Category and Zones)

For B class type of structures the difference in
axial force developed in column due to EQ and
WIND loading is relatively less in case of structure
with lower lateral dimensions.

For the structure having height 36m the axial
forces in EQ Zone-II are very close to the forces
developed due to wind. However the difference is
significantly higher with increase in base
dimensions and the EQ forces are found to be
predominant in class B type of structure with

higher base dimensions.

Mz in KN

Floorwise variation in Mz for Class B type
Building
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Figure 3. (Variation of Mz of class B structure with diff

Terrain category and Zones)
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In case of moment in Z direction the Mz due to EQ

force is more than that of wind loading.

IV. CONCLUSION

[1] In case of earthquake the axial force, shear force,
torsion, bending moment and displacements
developed in the column increase as zone factor
increases,

[2] In case of wind force the axial force, shear force,
torsion, bending moment and displacements
developed in the columns decrease as terrain
category is changed from 1 to 4.

[3] In case of shear in Z direction for class B If the
height of structure increase wind loading in TC
1,2,3 are more than the EQ forces in Zone II.

[4] In class B type of structure the X-Translation due
to wind in terrain categories 1, 2 and 3 is greater
than due to earthquake in zone II and III, and X-
Translation due to wind in terrain category 4 is

greater than due to earthquake in zone II.
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ABSTRACT

Plastic waste is big issue in todays environments and which results in public health issues. Now a days public
does not have any alternative on any kind of plastic produce so, to overcome this problems, plastic products are
used in construction industries due to scarcity of cement, sand, aggregate in future. This review paper includes
the partial replacement of waste plastic(20%)as a coarse aggregate and studied the properties of waste plastic in
concrete. large amount of waste has been produced during mining and processing stages by Marble industry.
This waste is dumped on to open land which creates a lot of environmental problems. The main objective of
this study was utilization of marble waste as a replacement for conventional natural coarse aggregate in
concrete. Experimental investigations were carried out to determine the accessibility of use of marble waste as a
coarse aggregate in concrete. Conventional natural coarse aggregate was replaced by marble aggregate in
different percentages 40% by weight. The average compressive strength of all the concrete mixes containing
marble aggregate increased 40% by weight. From the results it was found that, the workability, compressive
strength and permeability increased with increase in substitution of marble aggregate.
This paper represents a collection of ideas of various studies done on the use of Waste Plastic and waste marbles
Materials in concrete mixes. Conclusions are drawn based upon the respective results of all the mentioned
research papers.
Keywords: Environment, Plastic Waste, Natural Fine Aggregate, Compressive Strength Permeability, Waste
Marbles.

I. INTRODUCTION most plastic waste into the oceans at twelfth position,

India is one of the worst performers. It has dumped up

According to Central Pollution Control Board of
India, Total plastic waste which is collected and
recycled in the country is estimated to be 9,205 tonnes
per day. This is a major environmental issue. Plastic
waste is a material which is harmful for public health
and environment also. Plastic waste is a non bio-
degradable material. The degraded plastic waste in the
form of particle which enters the food chain and it
will directly affects the health of human beings, stray
animals . So it can be reuse in construction industry.

Among the top 20 countries that have dumped the

to 0.24 million tonnes of plastic into the ocean every
year. It is essential to manage this non decomposable
waste as soon as possible. One of the methods can be
using this waste in structural purposes, for example
the use of plastic waste as partial replacement of the
constituting materials of concrete mix, which is the
current topic of discussion. Keeping in view the
disposal issues of plastic waste, its utility in concrete is
studied and experimented by various researchers.

They have worked on the use of pulverized plastic in

IJSRSET1720 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 16-20] 16



concrete as partial replacement of waste plastic in
concrete as partial replacement of coarse aggregate.
Testing was conducted on the samples casted by using
plastic waste in the laboratory to study the variation
of concrete properties from normal concrete. This
research paper includes the partial replacement by
waste plastic up to 20% by weight and results were
studied. Research paper is based on the study which
gives the idea of utilizing various Marbles. Approx.
85% of production of marble in India is from
Rajasthan state. The marble mining industry has
grown up widely in recent past years. Rajasthan has
around 4000 marble mines. The industries produce a
lot of waste of marble in the form of powder/slurry
and pieces of irregular size of stones. large quantity of
waste marbles has been generated during the
quarrying operations. Wastes is mainly in the form of
rock fragments The stones obtained from the quarries
are usually dumped in open trenches in the forest
area; thereby creating huge amounts of waste. There is
absolutely no method of appropriate disposal of waste
in the quarrying areas. The waste is dumped on
forestland, Roads, riverbeds, & agricultural fields
leading to overall environmental degradation. fertility
of top soil is reduces. In the present investigation , the
generated waste marble was used in concrete as a
replacement of conventional coarse aggregate in
different percentages 40% by weight. The idea of
working concrete mixes was maximum utilization of
marble waste which saves the natural resources.

T. Subramani (02)observed that, plastic waste can be
disposed by using them as construction materials.
Since the plastic waste is not suitable to replace fine
aggregate it is used to replace the coarse aggregate.
The compressive strength and split tensile strength of
concrete containing plastic aggregate is retained more
or less in comparison with controlled concrete
specimens. However strength noticeably decreased
when the plastic content was more than 20%. Has
been concluded 20% of plastic waste aggregate can be
incorporated as coarse aggregate replacement in
concrete without any long term detrimental effects

and with acceptable strength development properties.

Promod S. Patil (01).observed that he modified
concrete  mix, with addition of plastic aggregate
replacing conventional aggregate up to certain 20%
gives strength with in permissible limit. Modified
concrete casted using plastic aggregate as a partial
replacement to coarse aggregate shows 10 % it could
be satisfy as per IS codes. Density of concrete is
reducing after 20% replacement of coarse aggregates
in a concrete. R. Siva Kumar, H. Mohammed Yousuff,
M. Haripriya (03), observed that the coarse replaced
with granite waste at 30% in concrete is suitable for
construction. Jay P. Chotaliya, Kuldip B. Makwana,
Pratik D. Tank (04) carried an experimental study on
“waste marble chips as coarse aggregate”. They proved
that the marble concrete proves more economical at
rate of around 7.44% than concrete made with

conventional coarse aggregate.

II. MATERIALS

2.1.Cement : The most common cement used is an
Ordinary Portland Cement (OPC). The Ordinary
Portland Cement of 53 grade confirming to IS 12269 :
2013 It constitutes only about 20 percent of the total
volume of concrete mix; it is the active portion of
binding medium and is the only scientifically
controlled ingredient of concrete.

Table 1. Properties of cement

Sr | Physical property of cement | Result | Reqd.as per

N 1S:12269:2013

o

1. | Specific gravity 3.15 3.10-3.15

2. | Soundness (Le Chatelier’s) |9 10

3. | Initial setting time (hours, | 35min | 30 min.
min) minimum

4. | Final setting time (hours, | 178 600 min.
min) min maximum

5. | Compressive strength- 3 | 26.51 27 N/mm?
days N/mm?

6. | Compressive strength- 7 | 38.49 37 N/mm?
days N/mm?

7. | Compressive strength- 28 | 52.31 53N/mm?
days N/mm?
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2.2.Coarse aggregate :-The aggregate which is retained
over IS Sieve 4.75 mm is termed as coarse aggregate.
the

maximum size of 20 mm was used in this work. The

Locally available coarse aggregate having
aggregates were washed to remove dust and dirt and
were dried to surface dry condition. The aggregates

were tested as per IS: 2386 (Part 4) - 1963 .

Table 2. Properties of coarse aggregate

Sr.no. | Characteristics Value

1 Colour Grey

2 Size 20mm

3 Shape Angular
4 Specific gravity | 2.80

2.3.Fine aggregate:-The aggregates most of which pass
through 4.75 mm IS sieve are termed as fine
aggregates. According to size, the fine aggregate may
be described as coarse, medium and fine sands.
Depending upon the particle size distribution IS: 383-
1970 has divided the fine aggregate into four grading
zones (Grade I to IV). The grading zones become
progressively finer from grading zone I to IV. In this
experimental program, fine aggregate was locally
procured Standard
Specifications IS: 383-1970. The sand was sieved

through 4.75 mm sieve to remove any particles greater

and conformed to Indian

than 4.75 mm and conforming to grading zone II. It
was coarse sand light brown in colour. Sieve analysis
and physical properties of fine aggregate are tested as

per 1S:383-1970 and results are shown in below Table.

Table 3. Properties of Fine Aggregate

Sr.no. | Characteristics Value

1 Specific gravity 2.65

2 Bulk density(kg/m3) | 1.3

3 Fineness modulus 2.62

4 Water absorption 0.02
2.4.Water : Water is an important ingredient of

concrete as it actually participates in the chemical

reaction with cement. Since it helps to from the

strength giving cement gel, the quantity and quality of
water is required to be looked into very carefully.
Water cement ratio used is 0.467 for M25.

2.5.WASTE PLASTIC:
Table 4. Properties of Waste plastic
Sr.no. | Properties values
1. Density 930-970(kg/cm?)
2. Yield stress 26 (N/mm?)
3. Elongation at yield | 10 %
stress
4. Tensile modulus of | 900 (N/mm?)
Elasticity
2.6.Waste marble

Table 5. Properties of Chemical compositions of

marble waste

Sr. No. | Properties values

1. Colour White

2. Texture Smooth, glossy

3. Hardness 3 Mohr’s scale

4, Tensile strength | 9.95 (N/mm?)

5. Compressive 12.45 (N/mm?)
strength

III. DESIGN MIX METHODOLOGY

A mix M25 grade was designed as per IS 10262:2009
and the same was used to prepare the test samples.
The design mix proportion is shown in

Table 6. Properties of Concrete Design Mix

Proportion
Sr| Materials | Grade | Average Average
N¢ of Compressive Compressive
Concre | Strength of | Strength for
te Conventional variations in
Concrete (N/mm?) | (N/mm?)
7 14 28 7 Dayy 14 28
Days Days | Days Days | Days
Waste
1 M25 16.2} 22.5 | 24.75| 20.66 | 28.61| 31.79
Marbles
Waste
2 . M25 16.2} 22.5 | 24.75| 8.61 | 11.92| 13.24
Plastic
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3.1.Casting of Cubes

(As per IS 516:1959)

Standard metallic cube moulds (150*150*150 mm)
were casted for compressive strength The specimens
were demoulded after 24 hours and subsequently
immersed in water for different age of testing. For
each age three specimens were tested for the

determination of average compressive strength.

yi
PR s

Figure 1. Casting of cubes
Table 7. Comparison between Conventional concrete
with replacement of course aggregate (waste marble

and waste plastic)

Sr. | Mater | Con | Concrete Design Mix | Repla
no | ial cret | Proportion (By | ceme
replac |e Weight ) nt %
e typ |W/ |C |FA |CA
e C (kg | - .
Rati|) | (kg | (ke
0 ) )
1 | Waste | M2 |04 |1 |[1. |2696 |20
plastic | 5 67 5
2 | Waste | M2 |04 |1 |1. |2.69 |40
marbl |5 67 5
e

Comparison between conventional concrete
M25 grade with Waste marble and Waste

plastic
40
30
20
-
0
7 days 14 days 28 days

B conventional concrete of M25 grade
B waste plastic

waste marbels

Graph 1. Comparison between conventional concrete
M25 grade with Waste marble and Waste plastic

3.2 Test on Concrete Cubes

3.2.1.Slump Cone Test:

(As per IS: 1199:1959)

The concrete slump test is an empirical test that
measures the workability of fresh concrete. More
specifically, it measures the consistency of the
concrete in that specific batch. This test is performed
to check the consistency of freshly made concrete.

Consistency is a term very closely related to

workability.
Table 8. slump value of various materials

Sr. | Materials % Slump in
No. | replacement | replacement | mm
1 Waste 40 130

marble
2 Waste 20 230

plastic

3.2.2.Compression Test

(As per IS 516:1959)

Compression Test was performed on compression
testing machine .The load was applied axially without
shock till the specimen was crushed. Results of the
compressive strength test on concrete with and
without varying proportions(50%)of fly ash,(40%) of

waste marble ,( 15%) of silica fume replacement at
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the age of 7days, 14 days and 28 days were noted. The
cubes were tested using compression testing machine
(CTM). P/A = Compressive stress. Where, P = Load (N)

and A = Area (mm?).

IV. CONCLUSION

1. In this paper the effect of use of waste marble
aggregate and waste plastic on properties of
concrete were studied and it can be concluded
that

2. The workability of all the concrete mix increases
with increased percentage of replacement of
natural coarse aggregate by waste marble
aggregates.

3. Compressive strength of the concrete shows
upward trend till 40% waste marble used as coarse
aggregate in concrete.

4. The modified concrete mix, with addition of waste
plastic aggregate replacing conventional aggregate
up to certain 20% gives reduces the strength.

5. By using recycled waste plastic in concrete can
reduce the land fill and environmental issues.

6. This type of aggregate replacement is useful where
aggregates are in crisis .By this we can conserve

natural resource.
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Review Paper : Testing of Ultrasonic Pulse Velocity on Concrete
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ABSTRACT

Concrete is most basic material used for any kind of engineering construction. The performance of concrete is
been influenced by various factors like water-cement ratio, size of aggregates and its type, the weather
conditions, cement type and admixtures. This further results in affecting the compressive strength and the
durability of the concrete structure. There are two types of method for determining the strength of concrete;
they are destructive and non-destructive method. One of the effective, easiest and less time consuming method
of non-destructive in-situ test is Ultrasonic Pulse Velocity. This test determines quality, uniformity, cracks,
defects, homogeneity, honey comb voids present in concrete specimens and evaluating dynamic modulus of
elasticity. The pulse velocity depends upon the compaction of material, length of the specimen, path length,
presence of reinforcement steel, moisture content of concrete, temperature of concrete.
Keywords: Compressive Strength, Dynamic Modulus, Admixtures, Durability, Non-Destructive, Homogeneity,
Uniformity, Honey Comb Voids.

I. INTRODUCTION This non-destructive method is used in number of

construction works as it does not affect the

From the last few decades, the application of Non-
destructive test is the field of Civil Engineering has
increased and becoming a part of interest in various
the

construction of all structures. Hence, it is mandatory

countries. Concrete is material used in
to check the quality and uniformity of the concrete to
overcome the failure which may occur in further life
of structure. To prevent the deterioration of the
structure it is mnecessary to well maintain it.
Application of this non destructive test gives the
respective result without spoiling or damaging the
specimen. They further can turn out to be an

important tool to check the quality.

workability and appearance. They allow the testing
work to be carried out at the original place which
helps in frequent monitoring the structure during the
life-time. Once the structure is tested then the life
span of the structure can be predicted. According to it
the maintenance, use, deterioration are worked out.
This method helps in determining the various useful
properties of the concrete such as its strength, quality,
cracks, uniformity, defects, honeycomb voids,
homogeneity present in the concrete specimen.
Concrete the

properties mainly depend upon

proportion and quality of the material.

Ultrasonic pulse velocity method generally consists of

measuring the time of travelling of an ultrasonic wave
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passing through the specimen of concrete. The higher
velocity obtained in lesser time when the specimen is
good, well compacted whereas when the lower
velocity obtained in longer time then it is said to have
voids, cracks and other kind of defects in the
specimen. The equipment used for this test is
Ultrasonic pulse velocity device. The working of the
instrument consist of two transducers, they are
usually in the form of metallic cylinder heads. One of
them is used to transmit ultrasonic pulse wave
simultaneously another on receives the wave. They
are kept in contact with the surface of the concrete if
required greasing is done over the surface to obtain a
smooth surface of contact. They are connected by
cables to control box where the pulse is generated.
The digital display indicates the time taken by the
wave to travel between the transmitting and receiving
transducers. There are three types of transducers
arranged namely direct, semi-direct and indirect

transmission.

The benefits and applications of ultrasonic pulse
velocity is determining density and elastic properties
both of them are related to strength and quality of
material. They give out accurate and reliable result
the

homogeneity, defects, presence of voids, and other

regarding internal  properties. = Materials
imperfection in structure are determined by this non-

destructive test.

The literature reviews studied are discussed below

Alexandre Lorenzi et.al. 2007 [1]: In there paper they
show that it is possible to understand how the
variations of tests conditions affect the result of UPV,
which can lead into a decrease of errors considering
the strength estimation. It also indicates that the UPV
tests are sensitive tools to analyse the variations in the
homogeneity and the density of concrete. They
concluded that it makes possible to contribute to

deterioration and structure’s quality.

Jason Maximino C. Ongpeng et.al.2017 [2]: In their
reference paper they studied regarding detection of
damage using UPV for reinforced concrete with
corrosion applicable while working on site. It also
noted that the multiple cracks propagation going
outwards of the diameter of the reinforced steel bars

are caused by the corrosion.

Jee Sang Kim et.al.2014 [3]: The UPV as applied on
normal concrete can also be used over the geopolymer
concrete with same simplicity and conveniently. The
progressive damage found in the specimen is reflected
in both maximum frequency in frequency domain and
pulse velocity in time domain. Also a new equation
was derived based on experimental study predicting

the compressive strength of geopolymer concrete.

Akash Jain et.al. 2013 [4]: From the experimental
study on combined use of non destructive test for
assessing compressive strength of concrete they
derived the conclusions that the readings of UPV
increases with age but the change is very small, it is
because the density of the concrete remains same with
the increase in age, so UPV alone cannot be used to
find the compressive strength. The results obtained of
UPV were used to determine the value of compressive
strength using correlation curve. It was further
observed that there is decrease in UPV readings when
the flaws were added in the same mix, this was
because due to presence of flaws ultrasonic pulse

velocity takes more time to travel.

P. H. Arundas et.al. 2016 [5]:

from the study on ultrasonic pulse velocity test for the

They concluded that

prediction of compressive strength of concrete a
mathematical expression was developed using the line
of regression. The predicted compressive strength was
compared with the actual compressive strength. From
the tests it was observed that compression reduces
frequency and wultrasonic pulse velocity values,

reduction of ultrasonic pulse velocity as an indication
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of crack formation, it was found reducing deeply up to

the failure.

Grini Abdelouaheb et.al. 2016 [6]: In this experimental
study the UPV is used to diagnose the homogeneity of
concrete in terms of segregation. It is proved through
the tested concrete mixes that the proportion of water
is determinant parameter in manifestation of the
segregation. Through this study, it was made possible
for characterizing segregation of concrete by a non-
destructive method easily and speedily. The results

observed show the effectiveness of proposed approach.

Tarun Gehlot et.al. 2016 [7]: In this study they worked
over the quality of concrete assessment of structural
elements, in which they concluded that the poor
quality of concrete allows the ingress of oxygen and
moisture to the reinforcement bars and due to this
corrosion occurs. The pulse velocity test is the ideal
method through which uniformity of concrete can be
establish for both existing as well as under
construction. If presence of large difference in pulse
velocity is found than there is strong reason to
presume that deteriorated concrete is present. Unlike
the other work, this research ended with important
and useful charts that require no previous knowledge

of the constituents of the tested concrete.

II. CONCLUSION

The basic study of Ultrasonic Pulse Velocity on
concrete structures is focusing over the requirement
Non-

Destructive test aims on understanding the capacities

of their quality and durability. Hence,

and limitations on tests. The research indicates that

testing with UPV is sensitive device towards the

determination of homogeneity and density of concrete.

Further we conclude that testing with UPV gives
quick assessment and relevant results such as
estimating the depth of cracks, internal flaws and poor

patches formed in concrete specimens.
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ABSTRACT

Water crisis is serious problem in our country. The rapid urbanization and population explosion have triggered
massive demand for quality drinking water than ever before. Water for both irrigation and human
consumption, is getting more and more scarce for vast masses of our people and in many regions of the country.
Many of the water sources like rivers, ground water streams and lakes are drying up. Rainfall patterns are
changing drastically, with the massive deforestation leading both to reduced rainfalls as well as to reduced
recharging of underground water. So as an option to fulfil the demand due to unbalanced rainfall having water
backup needs, rainwater harvesting system necessary for saving the water and would help in reducing water
wastage. The aim of present study is to use rainwater and design the effective plan by which we can collect rain
water into a storage for our campus. The rainwater harvesting system will be an alternative source of water at
the campus and can be used for Laboratories in Civil and Mechanical Department, Washrooms, as well as for
Horticulture and other Purposes. Present paper majorly focuses on Rooftop Rainwater Harvesting (RRWH) of
the study area of Dr. Babasaheb Ambedkar College of Engineering & Research (DBACER) Campus,
Wanadongri, Nagpur. The expected outcome of this study is the development of Rainwater Harvesting System
for the catchment area of campus from Admin Building, CSE Department, Killa Building, Workshop Building
and Mechanical Department. This study will fulfil the scarcity of water as our college campus lies within hilly

region there is slightly greater demand of water than other areas.

I. INTRODUCTION sources and in many contexts are cost effective. RWH
system is economically cheaper in construction

Rainwater harvesting is a technology used to collect, compared to other sources, ie. well, canal, dam,

convey and store rain water for later use from (jversion, etc.

relatively clean surfaces such as a roof, land surface or

rock catchment. RWH is the technique of collecting The number of people who will suffer in future
water from roof, Filtering and storing for further uses. because of the scarcity of water is really alarming by
Rainwater Harvesting is a simple technique of 2050 more then that people would live under

we can store it in tanks for further use or we can use it gyfficiency of rain , that it not a big deal to say that its

to  recharge groundwater depending upon the ot on time and not
situation. RWH system provides sources of soft, high

quality water reduces dependence on well and other
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sufficient . Most of industries are depend on it and
they also suffer a lot. United Nations environment
programme (UNEP) warns water could prove to be a
limited factor for a development in a number of
reasons in the world. If we talk about India’s rain it
gets only 90% of its rain fall during the summer
monsoon season , which is not sufficient. it last by the
month of September after that there is hardly any rain
because of this thing India can make use of more than
20% of its stored fresh water resources. Rain Water
harvesting has been there practice for more than 3 or
4thousand years. Its an important water source in
many areas whether its urban or rural. Its also way of
future passport .It is also good option in the areas
where good quality fresh surface water or ground
water is lacking.Commonly used systems are
constructed of three principal components; namely,
the catchment area, the collection device, and the

conveyance system.

A) Catchment Areas

Rooftop catchments: In the most basic form of this
technology, rainwater is collected in simple vessels at
the edge of the roof. As the rooftop is the main
catchment area, the amount and quality of rainwater
collected depends on the area and type of roofing

material.

Land surface catchments: Rainwater harvesting using
ground or land surface catchment areas is less complex
way of collecting rainwater. It involves improving
runoff capacity of the land surface through various
techniques including collection of runoffs with drain
pipes and storage of collected water. Compared to
rooftop catchment techniques, ground catchment
techniques provide more opportunity for collecting
water from a larger surface area. By retaining the
flows (including flood flows) of small creeks and
streams in small storage reservoirs created by low cost
(e.g., earthen) dams, this technology can meet water
demands during dry periods. There is a possibility of
high rates of water loss due to infiltration into the

ground, and, because of the often-marginal quality of

the water collected, this technique is mainly suitable

for storing water for agricultural purposes.

B) Collection Devices

Storage tanks: Storage tanks for collecting rainwater
harvested using guttering may be either above or
below the ground. Precautions required in the use of
storage tanks include provision of an adequate
enclosure to minimize contamination from human,
animal or other environmental contaminants, and a
tight cover to prevent algal growth and the breeding
of mosquitos. Open containers are not recommended

for collecting water for drinking purposes.

C) Conveyance Systems

Conveyance systems are required to transfer the
rainwater collected on the rooftops to the storage
tanks. This is usually accomplished by making
connections to one or more down-pipes connected to
the rooftop gutters. When selecting a conveyance
system, consideration should be given to the fact that,
when it first starts to rain, dirt and debris from the
rooftop will be washed into the down-pipe. Thus, the
relatively clean water will only be available some time
later in the storm. There are several possible choices

to selectively collect clean water for the storage tanks.

Advantages:

e Rain water Harvesting is a comparatively clean &
totally free source of water.

e Rainwater harvesting is improved for scenery
plants & gardens because it is not chlorinated.

e Itlowers the water supply cost.

e [t can provide an excellent backup source of water
for emergencies.

e It is socially acceptable & enivornmentally
responsible.

e It can be used to recharge groundwater.

e It minimizes runoff which blocks the storm water

drains.
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Disadvantages:

Unpredictable rainfall- Rainfall is hard to predict
and sometimes little or no rainfall can limit the
supply of rainwater.

Initial cost- Depending upon the system &
technology level. The cost can be recovered in
years to come, which again depends on amount of
rainfall & sophistication.

Regular Maintenance- Rainwater Harvesting
system requires regular maintenance, this also
depends on system, self-cleaning rainwater filters
helps to minimize maintenance & keep the water

clean.

Study Area

Perimeter @ @
746 m

Area

19,390 m? @

Figure 1

WHY RAINWATER HARVESTING IN CAMPUS?

As our college lies in the hilly area, run off of

water takes place quickly and hence water does

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

not percolate as it is used to in the normal
landscape.
The stored water may be used in the laboratories
of various departments by giving preliminary
treatment.
It can also be used for cleaning the floors of

buildings, gardening purpose.

II. LITERATURE REVIEW

Project Report on Design of Rainwater Harvesting
System Lingaya’s University, Faridabad :-

The specialized parts of this paper are water
gathering gathered from housetop which is
thought to be catchment territories from all
lodgings and Institutes departmental working at
of
Technology, Faridabad Campus. As a matter of

Lingaya's  Institute Management  and

first importance, required information are

gathered i.e. catchment zones and hydrological
Water

potential for the inns and workforce flats was

precipitation  information. gathering
ascertained, and the tank limit with appropriate

plan is being considered.

Rain Water Harvesting-A Campus Study, Govt
College of Aurangabad: -

The aim of this study is to use rainwater and thus
taking close to the concept of nature conservation.
In this study, the rain water harvesting system is
analysed as a alternative source of water at campus
of government college of engineering, Aurangabad
in the state of Maharashtra, India. The expected
outcome of the study is the development of
rainwater harvesting system for catchment area of
campus from parking area, workshop area, some of
the electronics department area up to hostel. The
result analysis shows that the present rain water
harvesting system is having the storage 53,96,816
litres/year and construction cost of rs.5 lakhs
respectively and is reasonably well in comparison

with conventional water sources.

Y




[3] Rooftop Rainwater Harvesting Dahivadi College
Campus, Satara.
The main objective of this study is measures three
type of surface rainwater harvesting potential in
rural area; one is runoff rainwater harvesting
potential in hilly area, second is recharge and
storage of rainwater harvesting potential in
plateau area and third is artificial ground water
recharge through rainwater harvesting potential.
We also suggest suitable sites of the rainwater

the help of

physiography of the area and also estimated

harvesting  structures with

rainwater harvesting potential in the region.

ITI. CONCLUSION

The Present study deals with prospect of improving
rain water availability in the DBACER, Nagpur
campus by implementing Rain Water Harvesting
(RWH) system. The effectiveness of RWH lies in its
ability to meet the site requirements and end use
preferences. The rain water harvesting is one of the
cost effective measure to overcome the problems faced
due to water scarcity and it is best option for times to
come. The implementation of RWH system can last
for many years providing water for Laboratories,
Washrooms, Toilets as well as for Horticulture &
Gardening purposes in the college campus. In this
paper we conclude that RWH in the DBACER
Campus is a good potential for rain water conservation
and by implementing RWH project in the DBACER
Campus runoff water conservation can be made and
that can be meet the present water scarcity situation
of this location. We propose Roof top Rainwater
harvesting technique at DBACER Campus would
result in the form of best approach to meet water
deficit of this locality.
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ABSTRACT

Plain concrete has two deficiencies, low tensile strength and low strain at fracture. The present trend in
concrete technology is towards increasing the strength and durability of concrete to meet the demand of the
modern construction, and for that we add fibres in concrete. Fibres such as steel fibre, glass fibre, synthetic
fibre, natural fibre and organic fibre when added in certain percentage in concrete it improves the strain
properties as well as crack resistance, ductility, flexural strength and toughness. If we add glass fibre content of
0.33%, 0.67% and 1% in concrete it is observed that percentage increase in flexural strength after 28 days is
7.31 N/mm2 ,7.59 N/mm2, 7.07 N /mm?2 respectively without reinforcement. The aramid, ones being the most
effective, the first organic fibre having high tensile modulus and strength. It has 5-10% higher mechanical

properties than other synthetic fibres. Hence, an attempt has made in the present investigation to study the

flexural strength of aramid fibre in concrete.

Keywords: Glass Fibres, Aramid Fibres, Eco-Friendly, Flexural Strength, Admixture.

I. INTRODUCTION

Concrete is one of the most widely used construction
material in the world. Plain concrete has some
deficiencies such as low tensile strength, low post
cracking capacity, limited ductility, highly porous,
susceptible to chemical and environmental attack.
This shortcoming is generally overcome by providing
deformed steel bars in concrete. The fibres are a good
quality manufactured product that can be reused or
used as an admixture to improve some properties of
plain concrete. Fibres include steel fibre, glass fibre,
aramid fibre, synthetic fibre and natural fibres etc. In
recent times glass fibre are also available and which
are free from corrosion problems associated with steel
fibres. Addition of fibres can increase strength of
concrete and also reduce plastic shrinkage and drying

shrinkage by arresting the propagations of cracks.

Glass fibre is one of the most versatile building
materials that is making the significant contribution to
the economics, technology and aesthetic of the
construction industry worldwide for over 40 years.
Glass fibre has high tensile strength (2-4 GPa), elastic
modulus (70-80 GPa) and fire resistance properties
thus reducing the loss of damage during fire accidents
GFRC has advantage of being lightweight, high

compressive strength and flexural strength.

The aramid ones being the most effective, the first
man made organic fibre having high tensile strength,
less wear and tear, less abrasive etc. It has 5-10 %
higher mechanical properties than other synthetic
fibre. Aramid has excellent heat and fire resistance
therefore it neither melts nor ignites in normal level
of oxygen. It is also a light weight material and the
aramid fibre will cover Kevlar, Nomex, Technora,
Teijinconex, Twaron etc. Aramid fibre has better

mechanical properties than steel and glass fibre on
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same weight basis. According to the study of synthetic
fibres compared to natural organic fibres are eco-
friendly, economical and production cost is also low.
The aim of the work is to study the engineering
properties such as flexural strength of aramid fibre as
compared with glass fibres in the concrete for

different proportions.

II. MATERIALS

Glass Fibre is a material consisting of numerous
extremely fine fibres of glass. Due to the relatively
inexpensive cost glass fibres are the most commonly
used reinforcement.

Types of Glass: -

e A glass- Soda lime silicate glasses used where the
strength, durability and good electrical resistivity
of E glass are not required.

e C Glass- Calcium borosilicate glasses used for their
chemical stability in corrosive acid environments.

e E Glass-

with a maximum alkali content of 2 wt% used as

Alumina-calcium-borosilicate  glasses

general-purpose fibres where strength and high
electrical resistivity are required.

e S Glass- Magnesium aluminosilicate glasses used
for textile substrates or reinforcement in
composite structural application which require
high strength, modulus, and stability under
extreme temperature and corrosive environments.

The most commonly used glass is E-glass. This is the

most popular because of its cost.

Table 1
Fibre Type Density(g/cm?) Modulus
GPa
C-glass 2.56 69
D-glass 2.11 55
E-glass 2.54 72
ECR-glass 2.72 80
Properties of Glass Fibers: -

¢ Incombustibility.

e (Corrosion resistance.

e High strength at low densities.
e Good thermal.
e Sound insulation.

e Special electrical properties

Aramid: -

Aramid fibre is a man-made organic polymer (an
aromatic polyamide) produced by spinning a solid
fibre from a liquid chemical blend. Aramid fibers are a

class of heat-resistant and strong synthetic fibers.

Aramid Fibre characteristics
e Aramids share a high degree of orientation with
such as

other fibers ultra-high-molecular-

weight polyethylene, a characteristic that
dominates their properties.

e Good resistance to abrasion.

e Good resistance to organic solvents.

¢ Nonconductive.

¢ No melting point.

Types of Fibre
Para-Aramid: -

e Kevlar: - Kevlar is a heat-resistant and strong
synthetic fibre, related to other aramids such as
Nomex and Technora.

e Technora: - Technora is an aramid that is useful
for a variety of applications that require high
strength or chemical resistance.

e Twaron: - Twaron is a para-aramid. It is a heat-
resistant and strong synthetic fibre.

e Heracron: - Have hyper tenacity high heat and

chemical resistant, low weight.

Meta-Aramid: -
e Nomex: -Nomex is a flame-resistant meta-
aramid.

e Teijinconex: -Teijinconex is a meta-aramid that
offers excellent resistance to heat, flame and

chemicals.
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Properties of Aramid Fibre: -

There are many properties of aramid yarns as follows:

High tensile strength: It has high tensile
property rather than steel. This makes them very
suitable for weight-sensitive application, such as
in the aerospace industry.

High stiffness: It has high stiffness. When load is
applied on its product, then it has less
elongation. Therefore, it has high load bearing.
Low density: It has low density; therefore, it
takes less distance and save the space.

Low creep: The creep of aramid fiber is generally
considered to be a logarithmic function of time;
creep rate is low when compared with other
synthetic fibers such as nylon or polyester and
they approach that of steel.
When

subjected to permanently applied loads they

Stress rupture: some materials are
eventually creep to failure. This phenomenon is

generally referred to as stress rupture.
Considerable attention has been paid to the
stress-rupture behaviour of Kevlar yarns. In all
cases it was found that Kevlar yarns would
support a large proportion of their nominal
short-term ultimate loading for long period of
time, but there was considerable variability in
the stress rupture life times for any given load

level.

Comparison Between Glass fiber And Aramid Fiber

Tensile Strength.

Table 2
Material Fibre Laminated
Strength | Strength
E Glass 3450 1500
Kevlar 2757 1430

Density and strength to weight ratio.

Table 3
Materials | Fibre Laminated | Density | Strength
Strength | Strength | of to
laminate | weight
grams/cc | ratio
E Glass | 3450 1500 2.66 564
Kevlar 2757 1430 1.44 993
e Modulus of Elasticity
Table 4
Materials Young modulus
E Glass 30-40
Kevlar 70.5-112.4
Benefits of Aramid Fibre
e Aramid fibre resist elevated temperature

therefore for making of protective clotting and
fibric used near fire.

Aramid fiber has non-conductive properties
therefore it used like insulator for safety
purpose.

Kevlar has more resistance to fatigue.

Aramid fibre is a light weight material.

Applications of Aramid Fibre

Flame resistance clothing, helmets.

It is used in composite materials.

It is used in tyres for resisting wear and tear
because of their high strength properties.

It is used for making sporting goods.

It is used in many civil structure, mechanical

structure.
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ITI. CONCLUSION

e The application of glass fibre reinforced concrete
has reduced shrinkage, cracking, post cracking
capacity and increased durability, tensile strength,
flexural strength as compared to plain cement
concrete.

e Aramid fiber is great composite material for heat
resistance.

IV. REFERENCES

[1]. Yuji Nakayama et al, bond behaviour between
deformed  aramid  fiber-reinforced  plastic
reinforcement and concrete The 14th world
Conference on Earthquake Engineering October
12-17,2008, Beijing, china.

[2]. A. Ciferri and I. M. Ward: “Ultra-high modulus
polymers*;1979, Barking, Applied Science.

[3]. Blasct v. Fiber textile cu destinatii special si inalt
performante. Vol.l, Edit. Tehnopress, lasi,
85(2000).

[4]. M jassala et al., Aramid fibres-An overview,
Indian journal of Fiber & textile Research Vol. 27,
September 2002, pp, 290-306.

[5]. Chio, t.t., Wells, j.e., Moore R.L.and Hmstad.
stress rupture behaviour of strands of an organic
fibre/epoxy matris®, composite materials: testing
and design (3rd conference), astm stp 546,

American society of testing and materials. pp. 209-
224(1974).

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)



R, Nq
& G

Telms 4 3) . , o e ]
}'@Wﬁ a |JS\3ET National Conference on 'Advances in Engineering, Technology and Applied Sciences' - NCAETAS-2019

© 2019 IJSRSET | Volume 5 | Issue 6 | Print ISSN : 2395-1990 | Online ISSN : 2394-4099

LEARN TO GROW

A Review on Transformation of Thermoplastic as an Alternative towards

Sustainable Green Building Construction Material

Modak. S. B."1, Dr. Bhuyar S. S.2, Ms. Madavi S.J.1, Ms. Kakde S.V.1, Bhute S.G.1
!Department of Civil Engineering, G. H. Raisoni Academy of Engineering and Technology, Nagpur,

Maharashtra, India

?R&D Manager, Bajaj Super Pack Company, Nagpur, Maharashtra, India

ABSTRACT

Due to costly recycling technique of waste plastic and its low rate of decomposition, it is become necessary to

find alternative sources and technique for consumption of plastic wastes. This paper described manufacturing

process, material co-operated for plastic to be used as a construction material. It shows positive results after

adding plastic in formation of bricks.

Keywords : Plastic Waste, Polymer, Bricks, Green Building.

I. INTRODUCTION

The amount of plastic waste generation is more
rapidly and its proper decomposition process can not
found till the days. Resulting produced a hazardous
effect to the human health as well as plan an animals.
Landfill plastic will remains 500 years and course
pollutes the environment and the open burning
process of plastic is make air pollution to avoid these

all problem recycling of plastic waste will take place.

The plastic are mainly classified in two types such as

thermoset and another one 1is thermoplastic.
Thermoset plastic is that type of plastic which a
property of unchangeable molecular chains due to
tightly bounded molecular chain. Its examples are
polyurethane,  phenolic and  silicone, etc.
thermoplastic is that type of plastic which recyclable
and it can mould into a another structure. It’s
examples are polyoxymethylene, polyethylene and

polypropylene, etc.

The recycling of plastic waste use in a various things
such as bricks, tiles, concrete blocks, bitumen, paver

blocks, etc. in these we using plastic waste in a bricks

to built up more strength, more durable and eco
friendly to the environment as well as cheapest cost

material.

II. MATERIALS AND METHODOLOGY

A Materials
1) Cement :- Is an inorganic grey coloured fine
powder capable of reaction with water to produced
strength giving compound, which set and harden
without any appreciable change with regard to its
properties in course of time. In this project ordinary
Portland cement of 53 grade conforming to IS
456:2000 was used cement is act as a binder when it
comes in contact with water, cement has various
physical and chemical properties and they are as
follows:-

e Physical Properties of Cement

Table 1
Sr. No. Test Obtained | Standards(I
Result S:8112)
1 Initial 32 30 minutes
Setting minutes
Time
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2 Fe,O4 0.5-2
3 Al,O3 20-33
4 CaO 5-16
5 MgO 1-55
6 Sos 0.5-1.5
7 Loss on ignition 1-2

3) Stone dust: - In a crusher plants obtain a waste
material know as a stone dust. In a construction work
stone work use as a raw material every crusher unit
produced 15% to 20% stone dust so, it is easily
available.

¢ Chemical Properties of Stone Dust

Final 580 600
Setting minutes minutes
Time
96% Not less
Fineness than 90%
Specific 3.14 3.10-3.15
gravity
5 Standard 34% 30 -35%
consistency
e Chemical Properties of cement
Table 2
Sr. No. Oxide Present(%)
1 CaO 60-67
2 SiO, 17-25
3 Al,O3 3.0-8.0
4 Fe,O3 0.5-6.0
5 MgO 0.1-4.0
6 Alkalies(K,0O,Na 0.4-1.3
20)

7 SO3 1.3-3.0

Table 5

Component Weight
CaO 3.5-40
Al,O3 0.5-40
MgO 2.5-25

SiO, 1-12
Sos 0.23-3

Available Alkalis 0-4

2) Fly Ash: - After combustion of pulverized coal the
resulting residue in a thermal power plant is known as
fly ash. These ash is also called as dry ash or chimney
or a hopper ash this will be classified in different
grades. The balance 20% of ash gets collected at the
bottom of the boiler and referred to as bottom ash. In
a manufacturing of a fly ash brick use a grade C. it’s

physical and chemical properties are as follows:-

o Physical Properties of Fly Ash

Table 3
Sr.No. Tests Result
1 Specific Gravity 2.67
2 Fineness 84%
¢ Chemical Properties of Fly Ash
Table 4
Sr. No. Components Percentage(%)
1 SiO, 35-59

o Index Properties of stone dust

Table 6
Sr.No. Property Value
1 Natural moisture content | 9.11
2 Particle size distribution
Sand% 97.1
Silt % 2.9
3 Specific gravity 2.76

4) Polymer :- Polymetric materials can be classified as
thermoset and thermoplastic. In this project use of a
thermoplastic polymer which is soften when heating

and hardens in cooling.

III. MANUFACTURING PROCESS

e Collecting a, fly ash containing class c, stone dust,
polymer, cement, etc. as per mix design.
e Mix it well in dry condition. After proper mixing

add water as per requirement.
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e Cement is act as a binder which is comes in
contact with water.

e After proper mixing of all the material it place
into the mould and provide a pressure upto 70 to
80 ton.

e Due to the pressure it compact well and released
the voids.

e After that keep it in normal temperature for
drying and alternatively provide a curing for

increasing a strength.

IV. LITERATURE SURVEY

1) Use of thermoset in manufacturing of fly ash brick
with economic feasibility.

According to C.V. Alkunte, They manufacture a
bricks using a thermoset plastic with different
percentage such as 5%, 10% & 15%. In result they
conclude that the thermoset brick gives a more
strength as compare to commercial brick. It also
conclude that the brick is weak due to excess amount

of thermoset is use. (Above 20%)

2) Manufacturing bricks from sand plastic.

According to Lairenlakpam Billygrahamsingh, They
use compact disc (CD) and waste water plastic bottles
for manufacturing the bricks .after collection of both
type of plastic they cleaned, cutted (small pieces) and
heated at 200c and then mixed it with sand and
mould .During resulting they observed that this bricks
gives a Dbetter compressive strength, more
durable, ,lower bulk density which helps to reduce
dead load of a structure, less porosity help to make it
more durable, but its water absorption is less as

compare to red brick.

3) Utilisation of waste plastic in manufacturing of
bricks and paver blocks.

According to Dinesh S., used of a waste plastic bags,
polyethylene bags, red oxide (ferric oxide) and sand
for manufacturing of bricks. The plastic would collect,
clean and heat up with natural heating process and

mix a sand in it. After it moulded and performed a test

on it. In resulting shows that it gives a best result in
compression. There is no change in a structural

properties of block of bricks up to 180C.

4) Recycling waste thermoplastic for making light
weight brick.

According to M.K.Mondal, The present research
for

introduced new process carporating waste

thermoplastic to produced self-compacting light
weight a porous fly ash bricks. The results of study
clearly indicates viability of the proposition. The
findings pave the way towards sustainable recycling of
waste plastic and making them alternative materials

for construction industry.

V. CONCLUSION

Using of plastic in a manufacturing of a brick it gives a
result increasing a compressive strength of a brick
with increasing of percentage of plastic. Excessive
amount of plastic it decressesiys strength due to loose

bond formation between ingredients of brick.
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ABSTRACT

The main purpose of the study is to improve the developing material to utilise the power of the nature and is in
agreement with its conditions. The utilization of the living design to diminish or invalidate the natural
expenses of the structure materials. In the current scenario there is a lot of need of a construction material that
is cheap and environment friendly. For this purpose, mycelium bricks are best choice because they are grown,
not made. The method use to make the brick is collecting material for growth of mycelium, growing, filling in
molds, drying in appropriate conditions, and killing its bacteria in an oven. Mycelium based materials are
usually composites, to increase the flexibility by using the selective materials in it. The aim is to produce
mycelium material that could be used as insulation. The scope of the mycelium bricks, it gives good
compressive strength, varies greatly on its constituents. Future work is planned to improve the thermal
performance and increase water resistance of the mycelium bricks by applying oiling and painting.

Keywords : Mycelium Bricks, Thermal Performance.

I. INTRODUCTION mycelium. As part of study, will continue with the

potential of this material to make a big difference to
The standard brick had used for building purpose for the material world.

thousands of years. Bricks were used since 7000 BC.

They were discovered in southern Turkey at the site MYCELIUM:

of an ancient settlement around the city of Jericho. Mycelium is the vegetative part of a fungus or fungus

like bacterial colony consisting of a mass of branching
Brick gives more stability to the structure. Besides thread like hyphae.

comfort, a building made of brick also has some ﬁi ?"”
advantages such as easy to install. Like advantages :
there are some disadvantages of standard bricks like |
standard bricks causes too much pollution at the time
of hardening. Hence to save our environment, now a
days many researchers are doing work on the
mycelium bricks which is one of the environment
friendly bricks. Mycelium is a fast growing organism
and one of its primary use is to decompose organic . =
compounds. Petroleum products and some pesticides Figure 1. Mycelium
are organic molecules as they are built on a carbon

structure, so they can be a potential carbon source for
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Because of having an active property they can used in
many different areas. The current study is about
researching and testing the different substrates and
mesh like materials to make mycelium. Here we are
using mushroom with a large base (king oyster

mushroom) which grow fastly.

A
Figure 2. king oyster mushroom

Need of mycelium brick:

In the current scenario there is a lot of need of a
construction material that is cheap and environment
friendly for this purpose mycelium bricks are the best
choice because they are grown not made besides of
making bricks mycelium can be used in many
different thing it can used to be grow structure frame
to replace concrete. Also it can be used to make cheers
tables all can be grow from mycelium. It can replace
thermocol. And there is many usage of this technique

in the future. It is very vast topic to research.

Disadvantages:
¢ Indoor growing mushrooms.
e Laden with other microbes
e Sterilization
e Long waiting time for mycelium to be

colonized.

II. REVIEW

e Mycelium as a construction material:

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

Figure 3. mycelium bricks

Sebastian Cox and Ninrla Lvanova :

A British furniture designer Sebastian cox has
teamed up with researcher Ninela Lvanova to
investigate the potential of mushroom mycelium
in contemporary interior design. He wanted to use
this fungal material to create move everyday
products. Their series ‘mycelium includes a range
of stools and lights series is presented at Somerset
house as a part of the London design festival
which was held on sept 2017.

Danielle Trafe(2015):

Has developed the mush-lump table lamp, mush
bloom flower pots, mush-lume hemi pendant are
all made of mushroom mycelium.

Surf Organics-(2015):

Has developed the surf boards wusing the
mushroom materials.

Celine park(2015):

In place of needles the filter made from fungus
can be used in pipes. This is the new technique
developed Celine in his study. To inhale the
vaccine in place of injecting them in the body
these pipes are used. She has observed that the
fungi can be used as filter as it is observes more

viruses in it.

Lou Corpuz-bosshart(2014):

He developed pavement block using mushroom
mycelium. He mixed the mushroom mycelium in
the sterilized sawdust for two weeks after it he
sent it to green house of university of British
Columbia from where the mix is chipped in wood

chipper and packed in the mould and left for 5
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days after which the blocks where taken out and
dried.

David Benjamin(2014):

He has developed HI-FI tower soars of 40 feet into
the air using mushroom and biodegradable
materials it is designed in New York City the HI-
F1 is built from 10000 living bricks.

Philip Ross(2014):

Has developed the leather like structure from the
mushroom myco in his own company testing the
mushroom as a construction material which is
made from the same material to make wooden like
black. He has

mycelium bricks using mycelium & agricultural

developed small samples of
waste which is growing in his lab.

Eben Bayer(2015):

Has developed mushroom material to provide a
natural alternative to traditional plastics &
synthetics packaging. Their company evocative
has also made the packing of the dell laptop which
is also made from mycelium which is replacing

standard thermocol packing.

I1I. PROCEDURE

Sterilize the substrate i.e., the agricultural waste in
this case.

Take a plastic bag.

Add a sterilize agricultural waste and formalin and
Fungicide

mAdd 2 — 3 Mushrooms seeds in it.

Pack the plastic bag and place in a dark place for 3
—7 days.

After 3 — 7 days the Mycelium will start growing.
After growth of Mycelium take a brick mould.
Add the mix in the brick mould.

Pack the mould with Cellophane sheet to make it
air tight.

10. Leave the mould in the dark place for 3 — 5 days.

After 5 days the Mycelium should grown.

Figure 4. Agricultural waste, Mycelium bag.

Collecting material for growth of mycelium

Growing mycelium

Filling the mould

-

Drying the product

Killing the bacteria in oven
Figure 5. Step by Step Processes

IV. CONCLUSION

This paper presents the brief review on mycelium
bricks using the root part of mushroom.

Mycelium composition, utilizes the biological
growth rather than expensive energy intensive
manufacturing process.

It constitutes substrate, additives that strongly
influence  material  properties  including
compressive strength, flexibility and electrical
conductivity.

Temperature and substrate humidity are some of
the environmental condition that mostly
contribute to the development of the final

material.
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e Current application of mycelium bricks are
restricted to temporary structures.

e eg: - HY-FI tower (12 m).

e But in near future, mycelium brick holds the
possibility of being integrally involved in the
construction process of building since it is an

ecofriendly material.
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ABSTRACT

This paper gives a brief review about recycling of waste lubricating oil into fuel. Waste lubricant which is
generated in day to day life from garage and other service centres which get waste after use then waste
lubricating oil effects on environment, and underground and surface waters, since it pollutes the atmospheric
air as a result of burning and has harm living organisms. This paper main focus on finding alternative fuel
resources and utilizing them to eliminate their negative effects, become of the limitation of petroleum products.
According to some studies, it is estimated that crude oil will last only for roughly 80 more years, gaseous fuels
for about 150 years, and coal for 230 years. So that various scientists and researchers try to develop new
technologies that allow recycling or reusing waste material as an alternative fuels .A pyrolytic process has been
carried out to recycle waste unusable lubricating oil into fuel and comparison of this fuel with fresh diesel are
discussed.

Keywords: Waste Lubricating Oil, Alternative Fuel, Waste To Fuel, Pyrolytic Process.

I. INTRODUCTION

quantity of used engine oil is left and wastage from

different transport sectors every day [6]. Recycling of

Waste lubricant oils and bio fuels are two important yged lubricating oil is an intelligent

alternative fuel sources proved to be the best

substitutes for existing petro fuels, since waste
generated oils represent more than 60% of used
lubricant oils. Therefore, waste oils are one of the
most abundant pollutant residues that are generated
nowadays, reaching the value of 24 million metric
tonnes per year [1]. The preferred disposal option in
most countries is incineration and combustion for
energy recovery, though vacuum distillation and
hydro-treatment have been researched to recycle this
waste. However, these disposal routes are becoming
increasingly  impracticable as concerns over
environmental pollution, and additional cost, sludge
and wastewater disposal are recognized due to the
undesirable contaminants present in waste lubricating

oil [2].

lubricating oil are consumed and the rest 80% are

During lubrication about 20% of the

remain as such with some impurities. Thus a huge

option for any country, more so for India, as it would
conserve our natural resources as well as foreign
exchange. Conversion of the waste lubricating into
fuel by using pyrolysis technique has positive effects
on environment and atmospheric air, and also has
economical value [3]. For example, used oil from
internal combustion engines generally accumulates a
variety of contaminants, which increase the oil’s
toxicity.

II. METHODS AND MATERIAL

The aim of this study is to obtain fuel from waste
lubricating oils by pyrolysis technique [3]. The idea of
recycling used lubricating oil was presented in the
year of 1930. Initially the used lubricating oils were
burnt to produce energy, and later these oils were

blended to engine oils after treatment. Due to the
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increasing necessity for environmental protection to
environmental, the disposal and recycling of waste
oils has become very important. The recycling system
was consisted of waste oil storage tank and produced
fuel storage tank, pump, filter, a reactor, heaters
having capacity of heating, mixer, condenser and
control unit. It was designed and manufactured in
industry to purify waste oil from dust, small carbon
soot and metal particulates, and reutilize the waste oil
[2]. The recycling of waste lubricating oils can be
accomplished by three basic methods, which are Pre-
treatment of used engine oil, heating and blending or
pyrolytic distillation [5]. Pyrolysisis the thermal
decomposition of materials at elevated temperatures
in an inert atmosphere. It involves the change of
The

pyrolysis process is also used to produce ethylene,

chemical composition and is irreversible.
many forms of carbon, and other chemicals from

petroleum, coal, and even wood, to
produce coke from coal but in oil refining industry it
uses in cracking of larger hydrocarbon into lighter one.
The reactor is the most important part of the recycling
pyrolytic

treatment of the waste oil is performed in the reactor.

system, since distillation or thermal
It has a cylindrical shape and the size depends upon
the capacity of reactor. For 10L capacity size 15 cm in
diameter and 20 cm in height. This volume is enough
to do all tests, which include characteristics of the fuel,
performance and emissions. The reactor was isolated
with proper insulation with a thickness of 5 cm to
minimize heat loss from the reactor. It includes a
mixer and electrical heaters. The mixer was used to
mixing the oil and additive to obtain uniform blend
and temperature in the oil. The heaters were used to
heat the mixture of the purified oil and additive in
order to make thermal cracking process more easily..
They can be capable of heating the mixture up to
400°C and more. The pyrolysis of waste oil has been
carried out at 400°, to study the effect of temperature
on the product quality and quantity. Through
electronic control unit heating process was continue
which increases the inside lubricating oil temperature

unto 400°C.Due to heating vapour generated which

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

condense through condenser. Continuous bending
also required [2]. The vaporized fuel due to heating
process was condensed through condenser in which
water was used as cooling fluid. The liquid product
thus obtained from pyrolysis distillation process
further subjected to laboratory test to obtain their
properties.
III. RESULTS

Production of fuel from used engine oil with the help
of pyrolytic distillation process which further goes to
laboratory to check there properties and are given
bellow

Table 1. Comparison of fuel obtained from waste

lubricant with diesel.

Sr. Properties Diesel Fuel

No.

1 Density  at | 820-845 318
15°C
(kg/m3)

2 Viscosity at | 2-4.5 3.49
40°C
(mm?2/s)

3 Flash >55 59
point(°C)

4 Fire >50 53
point(°C)

5 Low heating | 42.700 42.500
value(k]/kg)

IV. CONCLUSION

From above study it is concluded that when used oil is
subjected to high temperature, it undergoes thermal
breakdown of hydrocarbon by cracking process. As
the temperature increases cracking also increase. At
high temperature more conversion rate of waste
lubricant into fuel take place.Table 1 shows that
comparison between fuel and diesel by their
properties hence concluded that conversion of waste
lubrication oil can be made into useful fuel through

the pyrolysis process. This fuel can be prepared from
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waste lubrication oil and use to study the analysis of
performance and emission characteristics of the fuel

in diesel engines.
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Omni-Directional Conveyor Platform
Saudagar Salunke, Rushikesh Meshram, Abhishek Mendjoge, Shubham Pardhi, Dhirendra Pathak, Ranjit Chauriwar,
Prof. Satish Sonwane
Department of Mechanical Engineering, DBACER, Nagpur, Maharashtra, India

ABSTRACT

In this modern competitive industrial word one can get a step ahead of competitors by selection of appropriate

material handling equipment. Material handling process is overhead for the production. A conveyor system is a

common technique of mechanical handling equipment that moves material from one location to another

location, many kind of conveying system are available and are used according to the various needs of

industries. To purpose of this project is to reduce the footprint to move or transfer the product by using Omni-

directional conveyor platform. This project help to improve the multi directional movement performed at a

single omnidirectional platform, beyond the above improvement the conveyor system is expected to work.

Keywords: Automation, Sortation Systems, Material Handling, Conveyor Platform.

I. INTRODUCTION

The Omni directional platform is capable of both
receiving products from any direction and then
sorting then in any direction at high rate within a
compact footprint. Developed for zone picking ( also
called pick and pass) operations, the sorter supports
diversion of items to manual picking areas then
merges batch on to the same conveyor. A single
machine can also sort backwards; and position
packages in rows and columns. Omnidirectional
turner is used to move or rotate the package +90 and -
90 degrees left or right. Integrated products can also
be alignment. it also helps to reduce footprint compact
in size for up to 30% footprint saving. Turing and

aligning operations perform combine in one machine.

II. CONVEYING TECHNOLOGY

A conveyor system is a common piece of mechanical
handling equipment that moves materials from one
location to another. Conveyors are especially useful in
applications involving the transportation of heavy or

bulky materials. Conveyor systems allow quick and

efficient transportation for a wide variety of materials,
which make them very popular in the material
handling and packaging industries. They also have
popular consumer applications, as they are often
found in supermarkets and airports, constituting the
final leg of item/ bag delivery to customers. Many
kinds of conveying systems are available and are used
according to the various needs of different industries.
There are chain conveyors (floor and overhead) as
well. Chain conveyors consist of enclosed tracks, I-
Beam, towline, power & free, and hand pushed

trolleys.

Conveyor systems are used widespread across a range
of industries due to the numerous benefits they

provide.
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Material

rotating conveyor

/

Motor for rotation

Figure 1. shows the block diagram of omnidirectional

conveyor platform

3. Design calculation

A. conveyor belt
Velocity of product conveying V =0.013 m/s ..
no 2)

Dia. Of drum D=0.01m (Drum)

.. (ref.

... (ref. no 3)

1. Product weight

Product weight = 0.5kg

Length of product =150mm
Width of product =80mm
Height of product =50mm
Total weight of product =0.5kg

2. Rpm of required motor
Actual torque:
T=fr
=0.59.81* 0.013
=0.0637 Nm

* rpm calculation:
v=2"3.14*rps*d/2
0.013= 2*3.14*rps*0.013
rpm =9.556

3.Calculated factors Of conveyor
Velocity of product conveying ‘V’=0.0.13m/s
Dia. Of drum ‘D’= 0.026m
Speed of motor N =10rpm
Torque required T= 10kgcm
Weight of product. = 0.5kg

Specification of component:
1) Motor - dc geared motor

10 rpm

10 kgem torque
2) Power supply- 12 volt 5 amp
3) Ball Bearing- 6000zz OD- 26 mm and

ID-10 mm

4) Conveyor belt- 100 width and 300 length
5) 3/4 Inches MS pipe is used for frame assembly
6) MDF sheet - 6mm thick

7) Servo motor- metallic gear servo motor mg995

"
o /
AP

B. component
Components used-

1) Conveyor belt

2) Ball bearings

3) Rollers

4) Servo motor

5) 2 by 4 feet platform
6) 5mm acrylic sheet
7) Aluminum sheet
8) Cluster wheels

9) MS square pipe
10) MDF sheet.

Conveyor belt-

A conveyor belt is the carrying medium of a belt
conveyor system (often shortened to belt conveyor). A
belt conveyor system is one of many types of
conveyor systems. A belt conveyor system consists of

two or more pulleys (sometimes referred to as drums),
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with an endless loop of carrying medium—the
conveyor belt—that rotates about them. One or both
of the pulleys are powered, moving the belt and the
material on the belt forward. The powered pulley is
called the drive pulley while the unpowered pulley is
called the idler pulley. There are two main industrial
classes of belt conveyors; Those in general material
handling such as those moving boxes along inside a
factory and bulk material handling such as those used
to transport large volumes of resources and
agricultural materials, such as grain, salt, coal, ore,

sand, overburden and more

Figure 3

Ball bearing-
A ball bearing is a type of rolling-element bearing that
uses balls to maintain the separation between the

bearing races.

The purpose of a ball bearing is to reduce rotational
friction and support radial and axial loads. It achieves
this by using at least three races to contain the balls
and transmit the loads through the balls. In most
applications, one race is stationary and the other is
attached to the rotating assembly (e.g., a hub or shaft).
As one of the bearing races rotates it causes the balls
to rotate as well. Because the balls are rolling they
have a much lower coefficient of friction than if two

flat surfaces were sliding against each other.

Ball bearings tend to have lower load capacity for
their size than other kinds of rolling-element bearings
due to the smaller contact area between the balls and
races. However, they can tolerate some misalignment

of the inner and outer races.

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

Bearing size-

ID-10mm

OD-26mm

Bearing Safety Factor. The bearing safety factor, or
safety modulus fs, is the ratio of the basic static load
rating Cor the equivalent load P on the bearing. When
the use conditions are normal operation, a safety

factor of 1.0 is typical.

Radial Ball Bearings Basic Dynamic Load Rating, C.
The basic dynamic load rating of a bearing with
rotating inner ring and stationary outer ring is that
load of constant magnitude and size which a
sufficiently large group of apparently identical
bearings can endure for a basic rating life of one

million revolutions.

Figure 4

Rollers-
Rollers are used in conveyor system to provide

support for long distance.

Figure 5

Servo motor-

A servomotor is a rotary actuator or linear actuator
that allows for precise control of angular or linear
position, velocity and acceleration. It consists of a

suitable motor coupled to a sensor for position
feedback.
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Figure 6

This motor is having a torque of 15 kgcm.

Dc motors-

A DC motor is any of a class of rotary electrical
machines that converts direct current electrical
energy into mechanical energy. The most common
types rely on the forces produced by magnetic fields.
Nearly all types of DC motors have some internal
mechanism, either electromechanical or electronic, to
periodically change the direction of current flow in

part of the motor.

DC motors were the first type widely used, since they
could be powered from existing direct-current
lighting power distribution systems. A DC motor's
speed can be controlled over a wide range, using
either a variable supply voltage or by changing the
strength of current in its field windings. Small DC
motors are used in tools, toys, and appliances. The
universal motor can operate on direct current but is a
lightweight brushed motor used for portable power
tools and appliances. Larger DC motors are used in
propulsion of electric vehicles, elevator and hoists, or
in drives for steel rolling mills. The advent of power
electronics has made replacement of DC motors with

AC motors possible in many applications.

A DC motor is a rotary electrical machines. It convert
direct current electrical energy into mechanical
energy. DC motor has a rotating armature winding
and a permanent magnet or static field winding. The
speed of DC motor can be controlled using either a
variable supply voltage or by changing the strength of
current in its field winding. According to soil
condition the motor is ON/OFF. It is controlled from
our relay boards or Micro controller using DC motor

Drivers.

Other types of DC motors require no commutation.
Homopolar motor —

A homopolar motor has a magnetic field along the axis
of rotation and an electric current that at some point
is not parallel to the magnetic field. The name
homopolar refers to the absence of polarity change.
Homopolar motors necessarily have a single-turn coil,
which limits them to very low voltages. This has
restricted the practical application of this type of

motor.

Ball bearing motor —

A ball bearing motor is an unusual electric motor that
consists of two ball bearing-type bearings, with the
inner races mounted on a common conductive shaft,
and the outer races connected to a high current, low
voltage power supply. An alternative construction fits
the outer races inside a metal tube, while the inner
races are mounted on a shaft with a non-conductive
section (e.g. two sleeves on an insulating rod). This
method has the advantage that the tube will act as a
flywheel. The direction of rotation is determined by

the initial spin which is usually required to get it

going.

Figure 7

Electronic circuit-

An electronic circuit is composed of individual
electronic components, such as resistors, transistors,
capacitors, inductors and diodes, connected by
conductive wires or traces through which electric
current can flow. To be referred to as electronic,
rather than electrical, generally at least one active
component must be present. The combination of
components and wires allows various simple and
complex operations to be performed: signals can be
amplified, computations can be performed, and data

can be moved from one place to another.

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com) 47



Circuits can be constructed of discrete components
connected by individual pieces of wire, but today it is
much more common to create interconnections by
photolithographic techniques on a laminated substrate
(a printed circuit board or PCB) and solder the
components to these interconnections to create a
finished circuit. In an integrated circuit or IC, the
components and interconnections are formed on the
same substrate, typically a semiconductor such as

silicon or (less commonly) gallium arsenide.

An electronic circuit can usually be categorized as an
analog circuit, a digital circuit, or a mixed-signal
circuit (a combination of analog circuits and digital

circuits).

Breadboards, perfboards, and stripboards are common
for testing new designs. They allow the designer to

make quick changes to the circuit during

development.

Figure 8

ITII. OPERATION

The module contains Omni-directional wheels, which
are individually and selectively controlled by an
electric motor. The special arrangement of the wheels
as well as selective control of the drives enables the
logistics operator to move and position several objects

simultaneously and independently on any track.

The manufacturing product is to be transfer on the
conveyor belt that product is to be check by using
quality control machines and then machines gives the
output that is ok or not means accepted or rejected

piece. The Omni-directional conveyor platform is

made of no. of rollers, that are arranged in such a way
that they operate any direction to transfer the product

as your requirements.

These rollers or wheels rotate continuously forward
direction and also oscillate in +90 and -90 left or right

as your requirement.

The platform is made of a closed box type at the
bottom side, the dc motor is used to rotate the wheel
or roller and other motor is used to oscillate the roller
assembly to achieve the directional movement. The
quality check machine sends the feedback as the
product is accepted or rejected ,then the oscillation of
rollers depend on the product goes through the

direction as required.

That platform helps to the sort the products and move

or transfer in any direction (360 degree).

Figure 9. actual system of omnidirectional conveyor

platform

IV. CONCLUSION

This product can be fully automated and produced at a
lower cost to acceptance will be unimaginable
presently there are no competitors for such a kind of
product in our market. The system which we
developed which can successfully reduce the material
handling time on production floor. The system which
consist sensor, electric motor, microcontroller makes
the system more efficient and its made system fit to

use.
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ABSTRACT

Machining the shaft or any shape of rod, first it should be cut to appropriate length & then the machining

operation is to be carried out. Nowadays, it is a time consuming task as the process of cutting bar to the required

length happens manually. Due to this manual cutting, erroneous marking may result in the job rejection. So, to

eliminate this error and also human intervention this project is introduced. The project deals with the concept

of automatic bar feeding, clamping and cutting. In this project, an automatic feeding mechanism, clamping

mechanism as well as cutting is provided. A microcontroller is used for automation, and to control the various

actions which is required for this bar cutting. Basic, view of this project to increase accuracy and reducing the

human effort which helps to increase the production rate.

Keywords: Feeding, Automation, Clamping, Bar cutting, Length, Pneumatic system

I. INTRODUCTION

This is an era of automation where, it is defined as
replace the manual work into mechanical power in all
degrees of automation. It is a full automation where
human participation is negligible. A mechanical
engineering without design, production and
manufacturing is meaningless. The primary concern of
this system is to carry out operations that are feeding,
clamping and cutting. The sequence of the operations
must be precisely timed and maintained. The main
work of this project is to cut the rod or pipe with a
proper length in number of pieces according to the
batch production. The selection of the cutter is based
on the type of material which has to be cut. The
material preferred in this system is mild steel for the
the

manufacturing process is being automised in order to

demonstration. Nowadays, almost all
deliver the product at faster rate. The system can be
maintained and controlled by microcontroller which
is attached to the relay circuit. Due to this system, the

required time for the cutting is set. Automation in the
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modern world is inevitable. Any automatic machine
focus on the economical use of man, machine, and
material worth the most. The bar feeding and cutting
machine works with the help of pneumatic double
acting cylinder. The piston cylinder is connected to
the moving cutting tool, the machine is portable in

size, so easy transportable.

II. PROBLEM IDENTIFICATION

The common problems are facing during cutting are
cross cutting of pipes, rods, time management, cutting
time etc. The base of the bar cutting operation is not
properly fixed such that while cutting, there occurs a
crosscutting. The base part is hold by hands such that
while cutting the pipe will move rapidly and due to
that the cross cutting operation is occurred. If a bar
diameter is larger in size, then it is more difficult to
cut the bar. It takes more time to perform this
operation. Therefore, to reduce human error and to

increase production rate, this project is made.
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III. LITERATURE REVIEW

The vast review of literature will help to understand
concepts, theorems, and different factors affecting the
performance of machine.

P.Balashanmugm and G.Balasubramanian [1]
pneumatically operated typical pipe cutting machine
d.c valve and flow control valve is used for semi-
automation. The pipe cutting machine works on
pneumatic double acting cylinder. The piston is

attached to the movable cutting tool.

Nimbalkar Shripad, Velanje Sagar, Patil Abhay [2]
has conducted invention relates to pneumatically
The

arrangement of the pneumatic valves deployed in this

operated automatic pipe-cutting machine.
system in accordance to the circuit planned. The
choice of cutter is based on the stress calculated. The
material favoured in this system is a Mild steel as well

as PVC pipe or any other soft material.

ShitalK.Sharma, AshishV.Waghmare,
PranitS.Wakhare [3] has provided an alternative to
the existing automatic PVC pipe cutting machine, in
terms of automating the pipe entry into the cutting
apparatus, eliminates power fluctuation and lesser
initial investment. The clamping arrangement can be
changed according to need of operations which is
suitable. The overall system is compact in size, light
weight, modular and flexible to be used in small

works jobs who need batch production.

IV. METHODOLOGY

Our project “Design and construction of automated
bar feeding mechanism” idea taken after refer some
literature review paper, generate new idea about
configuration, first came design concept, we are
develop general frame for make it, perform number
of operation such as tool drilling machine, lathe
machine, saw, and arc welding are to be required.

Such part we assembled on frame like pneumatic

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

solenoid valve, motor and proximity sensor is situated
in front of pipe ,metal rods clamping system because
it is sense the pipe and on switch of motor, pipe
cutting start after cutting pipe motor will be
automatically off and de-clamping pipe, fast cutting

operation this process continuously perform.

There are various components that are needed to
make the project work such as:-

1. Frame:-This is the base structure of our project
where all the components are to be assembled. It also
having a base plate and fixed plate on which motor or

clamping device is fixed.

2. Microcontroller: - ATMEGA16 is a 8 bit high
performance microcontroller of AVR family with
low power consumption. It requires only 5 volt DC

supply. It is used only for single task.

Figure 2. Microcontroller

3. Relay Switch :- There are many types of relay, but

we are using electromagnetic relay. These relays are

I -



constructed with electrical, mechanical and magnetic

components.
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Figure 3. Relay switch Figure 6. Pneumatic cylinder

4. Rollers: - Rollers are used to give the motion to the 7. Pneumatic solenoid valve (5/2):- It is used to direct

bar so that it can be easily pushed with less power. for stop the flow of compressed air to the appliances.
It can also use to actuate a cylinder or air tools.

5. Dc geared motor: - This motor is suitable for high

T

torque and low speed working conditions. Figure 7. Pneumatic solenoid valve

Table 1. Components & Its Specification

S.N | Major Components used in the
fabrication of project
Component Q | Specification
ty
1. Microcontroll 1 | Frequency-
5 er 16Mhz
Figure 5. DC geared motor (AVRatmegal I/P Voltage-5V
ki i lind A i © de
6. Two stroke pneumatic cylinder: - A pneumatic 3 Piston 2 | Pressure-13.5bar
cylinder is a linear actuator that works with .

d air. Th linder’s main parts are the cylinder Bore -25mm
compressed air. he ¥ P (Double Length-125mm
piston, piston rod, cylinder tube, gasket’s, and seals. .

acting)
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3. Solenoid valve | 1 | Voltage-12V dc
Pressure-
than 10bar
Disc dia.-132mm
Power-670watts
Torque-0.58Nm
Speed-2600rpm
Pressure-up to
10bar

Out dia-76mm
No. of tooth-18
Material-Steel
Voltage-12V dc
Power-
24.67watts
Speed-20rpm
Torque-11.78Nm

more

4, Cutter 1

5. Air 1
Compressor
6. Sprocket 3

7. Geared motor 1

V. WORKING PRINCIPLE

DC Power supply of 12V is given to the machine. The
motor runs at 10rpm with high torque rotate the
roller by using chain transmission, so that the bar is
moving from initial position to the determined
position. Proximity sensor is used to detect the work
material & to specify the dimension. After that piston
cylinder which is used in the pneumatic system clams
the rod. The rollers attached to dc geared motor
which feeds the bar in forward direction. When the
feed rod detects by the proximity sensor then motor
stops feeding, it get clamped and cutting operation
takes place. A scale of 30cm is used to measure the
length of the rod which is to be cut. This process is

carried out in a continuous manner.

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

o4 ')
Figure 8. Automatic bar feeding and cutting machine.

VI. CONCLUSION

The design and fabrication of automatic bar feeding
and cutting mechanism will be very useful for small
scale industries, workshops, etc. we have studied the
various automated electronics components such as
relays, solenoid valve, microcontrollers, etc. The main
aim of this machine is to reduce the human effort,
timing for workpiece cutting and neglect the time for
measuring the workpiece. This aim is achieved by
bringing the automation to the machine. There are
some machines which has been already made, but we
have introduced some new components and we also
have different design which increases the efficiency of

work.
VII. FUTURE SCOPE

This project has scope in production industries and
mechanical workshops where bar cutting is carried
out, since company demands higher production at
cheaper cost. Mechanism of bar feeding will help to
cut multiple bars at a less time and automation makes

it easy.

This automation can surely reduce the loss thereby
increasing the productivity by investing small capital
and less equipment. This machine can save the
wastage of material and we can get the product with

high accuracy.
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ABSTRACT

Today’s business growth is totally dependent on the productivity and the customer satisfaction through in time

delivery and services. This paper reflects the case study conducted at one of the well known sheet metal

manufacturing plant AKAR industry which is located in S-70 M.I.D.C. Hingna road Nagpur. The study was

carried out in paint line with an aim to reduce the cycle time during operation masking and unmasking the

threaded hole of sheet metal component (battery tray) before and after painting process. This study started with

observing the operation in paint line, understanding the existing process flow; identify the problem and areas of

possible improvements reached. This paper illustrates the Productivity improvement technique formed an

integrated platform to help identify the weak areas and improves the lead time for manufacturing process.

Keywords: Sheet Metal Manufacturing Plant, Paint Line, Productivity Improvement Technique, Masking Plug

I. INTRODUCTION

Productivity is the quantitative relation between what
we produce and what we use as a resource to produce
them, ie., arithmetic ratio of amount produced
(output) to amount of resource (input). Productivity
can be expressed as:

Productivity= (Output/Input)

Productivity refers to the efficiency of the production
system. It is the concept that guides the management
of production system. It is an indicator of how well the
factors of production (land, capital and energy) are

utilized.

The productivity improvement techniques used to
improve the productivity in paint line is work study
which is categorized in two types are as below:

1) Method study  2) Time study

Work study: “Work study is a generic term for those
techniques, method study and work measurement or
time study which is used in the examination of human
work in all its context and which leads systematically
to the investigation of all the factors which affects the
efficiency and economy of the situation being

reviewed, in order to effect improvement.”

1) Method study: Method study is the systematic
recording and critical examination of existing and
proposed ways of doing work, as a means of
developing and applying easier and more effective
method.

2) Time study: Time study or work measurement is
used to determine the time required to complete the

operation by skilled worker by using stopwatch.

IJSRSET1805 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 55-58 ] 55



II. LITERATURE REVIEW

[1]JAmong the subjects that were most frequently
studied by researcher Fredrick w. Taylor [1] devloped
work study technique in 1880. Work study was the
first technique to improve the productivity. Fredrick
w. Taylor also devloped time study in 1880 which is a
part of work study in which he is the first person to
use a stopwatch to study and measure work content

with his purpose to define “a fair days work.”

[2] Productivity Improvement in Manufacturing Unit
Analyzing Production Machine & Facilities by
Rajkumar Sharma, prof. Sajid Qureshi and Dr. Vivek
Bansod, the main aim of this analysis is to improve
layout in manufacturing unit with clear focus on
improving productivity. An effort is made to study the
entire layout design of production line right from raw
material stage until finished product output &
redesigned layout after thorough analysis of data in

line with software simulation techniques.

[3] Enhancement in Productivity in Sheet Metal
Industry through Lean Principles by Gaurav Kumar &
S.K. Gupta, the purpose of the research paper is to
investigate how to improve productivity and in time
delivery as expected plant. This paper illustrated the
impact of using lean manufacturing as a tool to identify
the weak areas and improves the lead time for
manufacturing process which is being used in rim

manufacturing of sheet metal industry.

[4] Improving Productivity in a Paint Industry using
Industrial Engineering Tools & Techniques by Aakash
Jaiswal e.t.al. This paper reflects the study of the
implementation of industrial engineering tool in a

paint industry.

[5] Increasing Productivity by Reducing Cycle Time in
Assembly Line on an Automotive Industry using Work
Study Techniques by Ashish Kalra e.t.al. This study

was carried out on before paint assembly line with an

aim to reduce the cycle time of different workstation

to complete the operation at the assembly line in time.

III. STUDY METHODOLOGY

There are a number of techniques in industrial
engineering which are suitable for identify the weak
areas and improves the cycle time in sheet metal
manufacturing plant. Among these techniques we
opted for work study technique which is method study
and time study. The study methodology carried out in

following ways:

a) Identify various operations carried out in a paint
shop and create original layout of paint shop.

b) Create flow process chart for pre-treatment
process, drying process, painting process and oven.

c) Collect important data & conduct time study
technique to identify the time required for
painting process for a particular sheet metal
product (battery tray).

d) Analyze the collected data.

e) Conduct method study to understand existing
method of doing work and identify the areas
where cycle time can be reduce, develop faster
method of doing the same work.

f) Conduct trial run for 2 industry visit for new
method and collect the data by time study
technique and compare the old method to new
adopt method.

g) Recommend the new method to the concern.

IV. CASE STUDY AT COMPANY

The AKAR industry manufacturing the various sheet
metal parts like battery tray, battery retainer, tap cover
plate, bracket fuel builder, bracket filter mounting
commercial for automobile vehicles. This industry
fabricates the parts through sheet metal process for
leading automobile vehicle manufacturing industries
like Mahindra & Mahindra, Ashok Leyland.
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A] Problem Statement:

This paper reflects the case study carried out in a paint
line particular on a battery tray component shown in
figure 1. The industry facing the problem during
painting process. There is a time loss during masking
and unmasking operation. The organization is using

paper masking plug for mask the threaded hole.

The plugs are made up of sand paper ( recycled paper)

Figure 1. Battery tray component

that are irregular in shape therefore it takes more time
for masking and unmasking operation also there are
more chances of getting paint stuck inside threaded
holes & at the time of mating of nut with bolt it faces
difficulty. To avoid this kind of issue Re-tapping

process has to be employed. Re-tapping process

increases the production cost as well as time.

Figure 2. Paper masking plug

B] Case Study Procedure:
Step 1: Determine all the sub-operation in painting

section and create flow process chart.

Table 1
Sr. no. | Sub operation
1. Masking
2. Battery tray hanging to hanger
3. Painting
4. Unmasking
5. Painted battery tray to oven trolley

Step 2: Determine the cycle time required for painting
operation and calculate normal time for painting

operation.

Step 3: Define a new masking plug material which is
suitable for wet painting process so that during

operation it should give a quality product.

Step 4: Collect all the necessary data about the new
existing method by critical examination of existing

method

C] Selection of Masking Plug Material & Size:
There are lots of materials for standard masking
product, mainly due to the diverse process that are

used in finishing process.

The properties of masking plug material should be
high temperature resistance, wear resistance, chemical

and water resistance and it should be reusable.

We recommend the wooden masking plug shown in
figure 3, for protect the threaded hole of battery tray
component. The wooden masking plug has properties
like it is high temperature resistance at 149 degree

Celsius.
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Table 4

Time required ( sec)

Masking by wooden Unmasking by wooden
masking plug masking plug
8 sec 5 sec

Figure 3. Wooden masking plug

D] Cycle time description sheet

Table 2
Sr. | Operations Paper Wooden
no. plugs CT | plugs CT
(sec) (sec)
1. | Masking 21 8
2. | Battery tray hanging 10 12
to hanger
3. | Painting 129 127
4. | Unmasking 12 5
5. | Painted battery tray 23 26
to oven trolley
195 178

V. RESULT AND CONCLUSION

On the basis of data collected & made the calculations
for mask and unmask the threaded portion of sheet
metal component (Battery Tray), we found that by the
using of wooden masking plug it required less time for
masking and unmasking operation are shown in table
3 & table 4

Table 3

Time required ( sec)

Masking by paper Unmasking by paper
masking plug masking plug
21 sec 12 sec

[1].
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Magnetic Abrasive Flow Machining For Super Surface Finishing
Prof. S. A. Bobde, Purushottam Kolhe, Rushikesh Tapre, Niloy Mukherjee, Subodh Thombre, Virendra Kubade,
Abhishek Harode, Shubham Kadu
Department of Mechanical Engineering, RTM Nagpur University, Nagpur, Maharashtra, India

ABSTRACT

Now a days, need of compact and efficient design of any product with good strength has increased. This
requires hard materials like carbide and ceramics for achieving better service life. Conventional machining
processes when applied to these newer materials are uneconomical, produce poor degree of surface finish and
accuracy, and produce some stresses, highly insufficient. It is impossible to achieve good and desired surface
finish in compact, complex, intricate shapes, profiles, curved splines etc., where conventional machine tool
faces difficulties during machining and consumes much time. It experiences same problem with micro/ nano
finishing like small size diameters used in fuel injectors etc. Abrasive flow machining (AFM) is relatively new
process among non-conventional machining processes. Low material removal rate happens to be one serious
limitation of almost all processes. Magneto abrasive flow machining is a new development in AFM. With the
use of uniform magnetic field around the work piece in abrasive flow machining, we can increase the material
removal rate as well as the surface finish.
Keywords: Abrasive Slurry, Magnetic Abrasive Flow Machining (MAFM), Material Removal Rate (MRR)

I. INTRODUCTION

and finishing of components, particularly of circular

profile.
Magneto abrasive flow machining (MAFM) is a new
technique in machining. These processes can be Magneto Abrasive flow machining (MAFM) is one of
classified as hybrid machining processes (HMP) _ a
the

conventional machining. The reasons for developing a

the latest non-conventional machining processes,

recent concept in advancement of non

which possesses excellent capabilities for finish-
machining of inaccessible regions of a component. It
has

radiusing, and removing recast layers of precision

hybrid machining process is to make use of combined

been successfully employed for deburring,

or mutually enhanced advantages and to avoid or

reduce some of the adverse effects the constituent

components. High levels of surface finish and

processes produce when they are individually applied.  syfficiently close tolerances have been achieved for a

The present paper reports the preliminary results of wide range of components .In MAFM, a semi-solid

an on-going research project being conducted with
the aim of exploring techniques for improving
material removal rate (MRR) in AFM. One such
technique uses a magnetic field around the work piece
during machining. Magnetic fields introduce such a
machining force towards machining in magnetic

abrasive finishing (MAF), used for micro machining

medium consisting of a polymer-based carrier and
abrasives with ferromagnetic particles in a typical
proportion is extruded under pressure through or
across the surfaces to be machined. The abrasion takes
place between surfaces and abrasive results in material
removal in form of small chip particles which mix

with slurry and work as a tool. A special fixture is
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generally required to create restrictive passage or to
direct the medium to the desired locations in the work
piece. This report discusses the possible improvement
in surface roughness and material removal rate by
applying a magnetic field around the work piece in
AFM. Relationships are developed between the
the

roughness  of

material removal rate and percentage

improvement in surface steel

components when finish-machined by this process.

II. LITERATURE SURVEY

1. Abrasive flow machining: An area seeking for
improvement. — Rajendra Baraiya, Vivek Jain,
Dheeraj Gupta

Experimental investigations have been carried out by

various investigators to investigate the effects of

process parameters like extrusion pressure, number of
cycles, viscosity, abrasive concentration and grain size
on the output responses namely, surface finish and
material removal during AFM. Rhoades studied the
basic principle of AFM and reported that the depth of

cut primarily depends upon abrasive grain size,

relative hardness and sharpness and extrusion pressure.

2. MATERIAL REMOVAL MECHANISMS IN
ABRASIVE FLOW MACHINING -Szulczynski,
Hubert; Uhlmann, Eckart. Institute for Machine
Tools and Factory Management, Technical
University, Berlin

Normally, the composition of the grinding medium

includes the base at 100 weight percent. Specifications

concerning abrasive grains are given in weight
percentage of the base [3]. 30 % to 80 % of abrasives
with rougher grains and 10 % to 30 % of abrasives

with finer grains are added to the base.

III. EXPERIMENTAL SETUP

An experimental set-up is designed and fabricated as
shown in fig.1. The machine has two actuators. These
actuators can hydraulic or pneumatic operated with

the use of synchronize circuit. Circuit contains

direction control valve which is push button operated,
controls the flow of pressurized fluid and result into
desired motion of cylinder piston. Tooling is the
vacant chamber is used to store abrasive slurry, and it
is made up from nylon material as it is not affected by
abrasive particles. This abrasive slurry flows from
lower tooling to upper tooling and then vice versa,
thus creating a cycle of machining. Fixture is designed
in such a way that it is inbuilt in tooling and helps to
hold the work piece in right position. Electromagnet
is used to provide uniform magnetic field around the
specimen by using DC supply and it also facilities cut
off of magnetic flux after machining is carried out..
Electromagnet contains number of poles which are
well fitted around the specimen that keeps minimum
distance from the centre of flow. Machine structure
contains base stand, struts and steel plates that holds

whole machine in position.

PN

€« Top Actuator

Steel Plate

- Upper Tooling

j‘ )
Hi——

+————— Strut

>

Upper Side Piston

Electromagnet

Common Line

Lower Tooling

Abrasive Shury

Lower side Piston

1 ‘ |

¢—————— Bottom Actuator

=

Input Pressure

4—— Base

A. Specimen

The work specimen used in this test is a dog clutch
contains splines (tooth) on internal surface. Dog
clutch is made from alloy steel having specified
dimension.

Dimensions: - Do — 75mm, Di (mean) — 53.5 mm, L -

26mm.
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Figure 2

B. Electromagnet

The electromagnet was design and assembled for its
location around the work piece. The electromagnet is
created by manufacturing core. Core is made from
number of silicon steel strip placing one on one called
as stamping. Core is design in such a way that it
creates number of poles around the work-piece. It
consists of 24 poles that are surrounded by coils which
contain 108 numbers of turns. Gauge of wire in
electromagnetic coil is 28. It is positioned in such a
way that it can provide the maximum magnetic field

near the entire internal surface of the work piece.

C. Flow Media

Flow media is in state of semi solid fluid. It is mixture
abrasive such as aluminium oxide and silicon carbide
followed by binding agent like oil, hydrocarbon gel,
Silicon based polymer etc., which conforms the
fluidity of abrasive slurry. This mixture contain 43 %
(by weight) of ferromagnetic material, 42% AI203
and 15% Si203. In ferromagnetic materials we can use

iron powder, granules of Fe etc.

IV. PROCESS PARAMETERS

4 Media
Rate

flow | 618 cm3/min

CONSTANT PARAMETERS
Table 2

Sr. No. Process Range Unit

Parameters

1 Abrasive
Particle

60-65 Micron

size

(mesh size)

2 Processing 5 Min

Time

3 Temperature
of
Media

4 Initial 3.04
surface

roughness

PROCESS RESPONSE
Table 3

Sr. No. | Process Range Unit

Parameters

1 Surface Finish | 72.72 %

(improvement)

2 Material

Removal

0.2 gm(per

cycle)

INDEPENDENT PARAMETERS
Table 1
Sr.No. | Process Range Unit

Parameters

1 Extrusion 20-30 Bar
Pressure

2 Abrasive 70-30 % by
carrier weight
concentration

3 Viscosity  of | 490 Pa-s
Media

V. WORKING PRINCIPLE

The abrasive slurry which is in semi solid fluid form
flows through work piece. This abrasive particle is
force to flow by piston cylinder by applying the
pressure. Due to this, velocity of abrasive particle
increases by converting potential energy into kinetic
energy. When the magnetic field is applied around
work piece the ferromagnetic material present in
abrasive slurry get struck along with abrasive to the
work-piece. Due to pressure of piston it get rubbed on
surface of work-piece which results in micro-

chipping, causes surface finishing. This process is
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carried until desire surface is required. Hence by D. Higher MRR as compare to AFM.
application of magnetic field the abrasive slurry sticks E. Machining time reduce as compare to AFM and
to the surface and increases MRR in short span of other conventional machining process.

time. After desire result power supply is switched off,

magnetic field is vanished hence abrasive left the VIII. LIMITATIONS
surface. In this way surface finishing is done.
Motion A. Abrasive material tends to get embedded if the

CIP chains | Abrasive particle 1. .
I work material is ductile.

B. Heat generated by electromagnet may change the

property of flow media.

C. Initial cost of machine is more as compare to
AFM.

North

| South
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IX. APPLICATIONS

Workpiece surface

A. MAFM in Automotive industry

Hlemmms 1) Enhanced uniformity and surface quality of

Figure 3 finished components.
VI. COMPARISONS 2) Increased engine performance.
3) Increased flow velocity and volume.
Table 4 4) Improved fuel economy and reduced emissions.

Parameters AFM MAFM 5) Extended work piece life by reducing wear and
Machining 5 min 3 min stress surfaces.
Time (for 30 Cycle) (for 30 cycle)
(per work piece) B. MAFM in Aerospace industry
Setup Time 2-3 min 2-3 min 1) Improved surface quality.
Surface  finish | 0.05-1.0 3.0-5.0 2) Enhanced high cycle fatigue strength.
(Ra value in pm) 3) Optimized combustion and hydraulics.
Material 0.008-0.010 mm | 0.020-0.030 mm 4) Increased airflow.
removal Rate 5) Extended component life.
Productivity Lower as | Higher

compare to C. MAFM in Medicine industry

MAFM 1) Eliminate the surface imperfections where
Accuracy Higher Higher dangerous contaminates can reside.

2) Improved functionality, durability = and
VII. ADVANTAGES reliability of medical components.
3) Enhanced uniformity and cleanliness of
A. MAFM increases material removal rate and surfaces.
surface finish as compared to AFM. 4) Extended component life.
B. Its effective on all materials such as hard and
high-strength materials like ceramics and carbide. = D. MAFM in Dies and Moulds industry
C. It produce high degree of surface finish and 1) Reduced production costs.
accuracy and highly efficient over conventional = 2) Increased production throughput.

process.
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3) Enhanced surface uniformity, finish and Research In Aeronautical and Mechanical
cleanliness. Engineering, Vol.2 Issue Jan (2014).
4) Improved die performance and extend life of

dies and mould.

X. CONCLUSION

A. The magnetic field has been developed around the
work piece and removes the material by friction of
flow media on the workpiece.

B. This can help to reduce the manufacturing
operation per cycle compared to AFM. This is a
continuous process as the combination of
magnetic field and flow media interacted towards
the work piece and removal of material takes
place.

C. The media flow is in semi viscous form, they do
not have any effect on work piece as it passes

through continuous motion of flow.
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ABSTRACT

Many Today in this digitized world, if the fuel indicator in the automobiles is also made digital it will help to

know the exact amount of fuel available in the fuel tank which may be useful for the user. For the design of

digital fuel level indicator the set-up is designed by using sine bar mechanism . The experimental set-up is

analyzed for various inclinations of the tank, which will be displayed on LED display for the actual value of

amount of actual fuel available in the tank. The experimental set-up is fabricated specifically for two wheeler,

the same set-up may be design and fabricated for four wheeler also. The only parameter varied during the

experimentation is inclination of tank which is taken as up to 35° measured from ground level. This study

presents the effect of inclination of the tank on the amount of fuel available in the tank. This paper mainly

focuses to find out a proper solution for indicating the exact availability of fuel in the tank digitally.

Keywords: LED, Float Sensor, Microcontroller, Sine Bar Mechanism, Fuel Tank.

I. INTRODUCTION

Fuel mileage in vehicles refers to the relationship
between the distances travelled by an automobile
to the amount of fuel consumed. Moreover in today’s
world fuel saving is also an important factor. For a
developing country, where people are more obsessed
with mileage, manual mathematical calculations are
carried out to know the mileage of a particular
vehicle. In conventional fuel mileage calculation
method, the results are obtained by two successive
refueling of the tank and also by the in vehicle
parameters. A fuel level detector (fuel gauge) is a
device inside of a two wheeler or other vehicle that

measures the amount of fuel still in the vehicle.

This project mainly concentrates about the indication
of fuel level in two- wheeler tanks. Various other
features like the distance that can be travelled to the

corresponding fuel, is added with this arrangement

which will explain the clear performance of the
vehicle to the corresponding fuel. This project helps to
avoid a lot of problems like fuel bunks at fuel stations,
fuel theft and prevents us from getting into situations
where we have to push our vehicles due to
assumptions of the level of fuel. Nowadays the fuel
indicator system for the two wheelers are digital but
they do not display the exact amount of fuel which is
present in the tank i.e. they show the amount of fuel
in terms of bars and not in numbers or digits like Litre
or Millilitre. So

consideration for our project work of developing the

this problem is taken into
digital (numeric) fuel indicator system for two
wheelers which shows exact amount of fuel in terms
of Litres(L) or Millilitres (ml). In this project we first
surveyed the existing fuel indicator systems and fuel

tanks of different two wheeler.
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II. LITERATURE REVIEW

Jaimon Chacko Varghese (1) studied Low Cost
Intelligent Real Time Fuel Mileage Indicator for
Motorbikes .

strives for greater accuracy than the previously

In this competitive world, everyone

proposed ones. In order to increase the accuracy, we
have used ultrasonic sensor and flow sensor to display
the results of fuel level indication. The experimental
analysis of our project yielded us satisfactory results

over the conventional methods.

Deep Gupta, Brajesh Kr. Singh and Kuldeep Panwar(2)
presents a study on a Prototyping Model for Fuel
Level Detector and Optimizer.There are many sensor
based techniques available in the market to measure
the liquid level and gives you a close idea of quantity
of the liquid, however none can provide you an exact
approximation of quantity as in cars by fuel meters
what we get an idea of whether tank is full, empty,
half full etc.

Sarath T.M, SubhaHencyjose P, Danial Furtado,(3)

studied Level Measurement Using Pressure
Sensorlssued. The purpose of LED is gives and
indicates the current level of position in the fuel tank.
Sensor is used to find and trace the fuel level in the
fuel tank. This concept is mainly useful to the

automobile industries.

S. A. Gandhi, (4) studied Smart Fuel Level Indication
System. .Until now the accuracy of the fuel level
measurement has not been of great importance. The
purpose measuring the fuel level has been to present
the information on the dashboard with a fuel level
meter. Instead of accuracy the two most important
things have been to avoid rapid changes in the fuel
level displayed and the meter must indicate that the
tank is empty when the fuel level is below a

predefined level.

ITI. METHOD AND MATERIAL

The the

experimental set — up , the details of which are

following components are used in
discussed below:
1. 10 k Potentiometer : 15mm Shaft Pot With Nuts
And Washers Pots.
Mounting Middle

terminals(wiper) of pots are connected to

diameter  16mm
middle terminals of float sensor.

Right terminal connected to the ground Left
the (arduino) &

terminal connected to

(arduino )to LED display.

Figure 1. Potentiometer
2. Float sensor
Based on Potentiometer for at the time
1litre =15cm .
Mounting diameter is 32mm .

Signal is transfer form middle terminal

of float sensor to the Potentiometer.

3. LED screen.
Specification for LED 16*2 display
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Figure 3. LED screen.
4. Microcontroller:

Used the (arduino) nano kit with avr AT mega
128 microcontroller.
High — performance ,low power consumed .
Fully static operation .
Operating voltage’s

4.5V to 5.5V AT mega 128.
Speed grades

0to 16 MHz AT mega 128.
VCC Digital supply voltage .
GND Ground .

Figure 4. Microcontroller

5. Sine bar mechanism :

Figure 5. Sine bar mechanism

It is used for check or analyse the actual value

shown in the LED display at various angle

IV. RESULTS AND DISCUSSION

The experimental set-up is design and fabricated as
per the specification mention above further the
experimental set-up is analyse for different inclination
of fuel tank and to study its effect on the amount of
fuel present in the tank. The LED display is use to
show exact amount of fuel in the tank and the
distance to be travelled by vehicle. This paper merely
the

experimental set-up. Further experimentation can be

present design and fabrication parts of

done for various inclination in later stage.

V. FUTURE ENHANCEMENTS

In future the proposed technique can be improved by
adding fuel cells at different places of fuel tank to
measure exact fuel levels at different conditions like
Banking of road for particular densities at different
altitude conditions of vehicle and a buzzer to
announce the user about the abnormal conditions like
low level, half level and full levels of the fuel tank to

refill or warn themselves.

VI. CONCLUSION

This paper is very useful for a common man as it
avoids him by getting cheated. This measuring unit
should be fixed to the entire vehicle so that we can get
an exact quantity of fuel to measure the inflow. Float
level sensor is used to measure level of the tanks. This
paper presents the study of effect of inclination of

tank on the amount of fuel available in the tank.
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ABSTRACT

India is an agrarian country. About 70% of Indians are dependent on agriculture for their livelihood. India is
one of the world's largest producers of rice, accounting for 20% of all world rice production. Rice is usually
grown by planting rice paddy in the fields manually with hands. With this method of planting rice paddy,
labour cost increases and it is a very time consuming process. These problems can be solved with the help of
rice planting machine. This machine reduces labor cost and time to plant rice paddy. This machine has a simple
mechanism and it is eco-friendly. This machine requires only one person for its operation. This machine can
bring revolution in rice production. So, the main aim of this to design and develop a rice planting machine
which will help the farmers to make the whole rice planting process mechanical resulting in reduction of labor,
cost and time to a large extend.

Keywords: Agriculture Efficient Machine, Rice Planting Machine, Green Revolution, Paddy Mechanization

I. INTRODUCTION and consumed in the Asian region. India has the
largest area under paddy in the world and ranks
Mechanical transplanting of paddy seedlings is a  second in the production after China. Rice grown in

solution to the prevailing situation in the India to  [pdia belongs to the indica. Rice occupies 23.3 per

release the work force and to reduce the cost of  cent of gross cropped area of the country.
paddy production. Farmers are aware of the  The objectives of the study are,

advantages associated with transplanting of paddy

over the broadcasting. But they are unable to practice e To develop a two row paddy transplanter.
it for high scarcity of labour. Still the transplanting e To test field performance of the two row paddy
machines available for the country are imported. transplanter.

Engine driven transplanters are high in cost and the

inter-raw, intra-raw spacing are fixed which are not II. METHOD AND MATERIAL

suitable for the Indian condition. Existing manually

operated transplaners are inefficient. The main  The main components of rice planting machine are
reason for the poor acceptance was the low capacity  base wheels, chain drive, gear pair, mechanical arm
of the machine. A simple engine operated and paddy support plate.

transplanter or manually operated transplanter

having an average capacity of one hectare per day

would be a better solution. . Rice is mainly produced
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BASE WHEELS: Wheels are basic yet important part
of the whole rice planting mechanism. The power is
generated from wheels. As the wheel rotates the
power will be transmitted to mechanical arms. The
wheels are given guide rods so that wheel can move
easily in wet lands. The guide rods are placed such
that the holes made by it are actually the place where
the paddy seedlings are planted by the mechanical

arms.

CHAIN DRIVE: It is used to transmit the power
produced by base wheels to the mechanical arms as a

result of which it oscillates.

GEAR PAIR: It is used to reverse the rotational
direction from anticlockwise to clockwise direction.

MECHANICAL ARM:
placed parallel to the wheels. The work of the

The mechanical arms are

mechanical arms is to grasp the paddy seedlings from
the paddy support plate and plant it in the field. The
reason to place the mechanical arms parallel to the
wheels is that the mechanical arms plant the paddy
seedlings in the holes made by the guide rods of the

wheel.

PADDY SUPPORT PLATE: The paddy support plate
is used to place the paddy seedlings. The main
objective of it is to place seedlings such that the
seedlings do not fall off while plantation process and
the mechanical arms can grasp it easily and the

seedlings are not damaged.

Figure 1. Isometric View of Rice Planting Machine

ITI. WORKING

In the present experimental set up when the machine
is pushed from paddy support plate in the field for
operating it, the base wheels rotate in anticlockwise
direction. This produces power which is transmitted
towards mechanical arms with the help of chain drive.
Here, gear pair plays a vital role as it changes the
rotational direction from anti-clockwise to clockwise
direction. The mechanical arms start oscillating on its
axis. While oscillating it grabs the paddy seedlings
from paddy support plate and plants it in the field. So,

finally rice planting of rice seedlings can be performed

IV. CALCULATION

Number of teeth of sprocket 1 = 44

Number of teeth of sprocket 2 = 18

Distance between two paddy seedlings in the same
column = 300mm Ratio of sprockets = 44/18 = 2.44
NUMBER OF GUIDE ROD:

Now,When sprocket? rotates360°the rotation of
sprocket]l is upto 162°. Because of sprocket ratio
=2.44

Table 1
Number of Displacement | Displacement of
cycles of Sprocket 1 | Sprocket 2
(Degree) (Degree)
Initial 0° 0°
Position
1 148° 360°
2 296° 2(360)=720°
3 442° 3(360)=1080°
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4 590° 4(360)=1440°
5 738° 5(360)=1800°
6 886° 6(360)=2160°
7 1032° 7(360)=2520°
8 1180° 8(360)=2880°
9 1328° 9(360)=3240°
10 1476° 10(360)=3600°

A. CALCULATION OF CHAIN LENGTH

Length of chain: L =L¢"Pa

Where Lp-The length of continuous chain in multiples

of pitches Pa=Pitch diameter
Now to find pitch diameter Pa:
a =(30-50)Pa
Where a is the center distance and assume it as 55cm
55 =50P4
Pa=1.1
Now to find length Le:
Lr=2ap + (z1 + 22)/2 + (((z1-22)/(2*3.14)**ap)
Where ap is the approx. center distance in the
multiples of pitches
ap =a/pd
=60/1.1 ap =54.54 cm
Hence,
Ly =2(50)+(44+18/2) + (((44-18)/(2*3.14)?*50)
L, =131.08 cm
Length of chain: L =L¢*Pa
=131.08"1.2 =144.19cm

B.CALCULATION FOR BASE WHEEL
Now, The Highest common factor (H.C.F) of all the
above mentioned displacement is 20°.
Therefore,
Number of Guide Rods = Displacement of Sprocket 2
/(H.C.F)
=360°/20 =18
The above calculation shows the reason regarding the

number of guide rods on the base wheel.
Number of Guide Rods =18

Diameter of Wheel: Number of guide rods =18

Therefore,

= Number of guide rods/ sprocket ratio
=18/2.44 = 7.38=8
i.e. after every 8th hole a paddy seedling will be
transplanted.
Distance between two paddy seedlings in the same
column = 350mm ,Therefore =350/(8-1) =50mm
Now, by cross multiplication method, 18° = 50mm
360° = ? , (360*50)/20 = 900
Therefore, Circumference of wheel = 900mm
Diameter of wheel = 900/3.14 = 286.62mm
Hence,
The diameter of wheel is taken approximately
288mm.

C .DIMENSION OF TRAY

Tray is used to keep the paddy seedling on the
transplanter.

Tray is to carry the seed mat and to direct the plants
to planting arm.

Dimension of tray :

=35cm

=17.5cm

Thickness of sheet metal =0.1cm

Length of sheet metal
Breadth of sheet metal

D.DIMENSION OF SHAFT

Shaft is a revolving rod that transmits motion or
power

Here, The one shaft contain fork and another shaft
contain four bar linkage and power is given taken by
manually and one shaft contain base wheel for
movement of the machine.

Shaft dimension : Length of the shaft =35cm(it is
space required between the paddy seedlings)

Diameter of shaft

30cm shaft)

=2cm(it is optimum diameter for

E.DIMENSION OF FOUR BAR
A four bar linkage mechanism was used to get the
required measurements.The trajectory of the planting
unit depends on

: [1] Point P [2] Length L1, L2, L3 and L4 [3] Delta

L1 = 150mm, L2 = 60mm, L3 = 50mm, L4 = 160mm,
Delta = 101
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Trajectory of the head of Picking Mechanism
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Horzontal Distance (in mm

Figure 3. Optimized length and angle of the

Mechanism
V. RESULTS AND DISCUSSION

Prototype mechanism was evaluated in the field and it
worked. There were some points to be redesigned. As
the tension is high in the chain, the nylon sprocket
gets damaged easily. The sprocket and chain used for
the machine were of foot cycle. When machine is
operated the sprockets got damaged as bending of
teeth takes place. So it is better to use motorcycle

chains and sprockets for power transmission.

In this machine, ground wheel supplies the power to
operate transplanting arm. Pulling the machine will
rotate the ground wheel. Increasing the size and
number of guide rods around ground wheels will
increase contact area of the ground wheel with the

field and make it easy to operate.

The machine has to be pulled for operating it.
Ergonomically it is better to push weight rather than
to pull. So it is better to turn the handle and the
power supplying mechanism to push the machine

instead of pulling it.

The machine is used to plant two rows simultaneously.
Number of plants per one hill can be increased while
altering the tray moving distance and adding engine

to power the operation.

Theoretically, when rice planting machine is pushed
for 3000mm distance, the number of paddy seedlings

transplanted is 10 in one column. So, totally 20

seedlings get transplanted.

Figure 4. Transplantation of Paddy Seedling

Practically, when rice planting machine was brought
into action and pushed upto 3000mm, the total
number of seedlings transplanted were 20. The time
taken for this was 17 seconds. Total number of paddy
seedlings transplanted in one hour is 4200.In one
hectare area (Square Farm), approx. 330 columns and
330
transplanted. So, total number of paddy seedlings

approx. rows of paddy seedlings can be
transplanted in one hectare is approx. 1,10,000. The

total time required in transplanting is 26.4 to 27 hours.

The dapog mat was compacted due to high tray angle.
Tray angle should be reduced to avoid the problem.
Suitable dapog for the machine must have a mud layer
Icm or less thick. Increased thickness of the mud
layer increases the power requirement to the planting

arm.

Diameter of the ground wheel axle should be
increased to have better power supply and stability of
the machine. Axle of the sprocket wheel must be

constructed using iron to reduce the friction.
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VI. CONCLUSIONS AND RECOMMENDATIONS

The rice planting machine has been designed and
fabricated satisfactorily. Finally, we can say that it is
a user friendly and efficient machine with low
production cost. But, there is always a room for
improvement. So, the improvements can be done
before introducing it to the farmers. The machine is
driven by man power but engine can be coupled to
enhance the performance. Machine can be
developed to transplant several rows simultaneously.
The dapog must have thin mud layer for easy

removal of seedlings.
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ABSTRACT

Modern milking machines extract milk from the dairy cow by applying a vacuum to the teat creating a pressure

difference that results in milk flowing from the teat. Vacuum is applied by placing the teat into a cup in which

the interior of the cup is subjected to a vacuum. The vacuum must be periodically reduced or removed to

provide the teat with a rest period. The rest period is required because the vacuum causes the fluids (blood and

other fluids) to accumulate in the teat causing congestion. Modern conventional milking machines attempt to

provide this rest period by periodically applying a higher pressure (atmospheric) to the exterior of the cup

causing the cup to collapse toward the teat. The typical conventional milking machine will thereby reduce the

vacuum level on the teat. The periodic liner action created by the pulsing of higher pressure on the exterior of

the liner is provided by a pulsates.

Keywords: Milking, Dairy, Pressure, Vacuum, Pedal, Teat, Pressure DIFFERENCE

I. INTRODUCTION

For milking a cow the required vacuum pressure is
approximately -41Kpa. This pressure can be achieved
with the help of piston cylinder arrangement. The
vacuum is generated inside the kettle by the suction of
air with the help of piston moving inside the cylinder
actuated with the help of single slider crank chain
mechanism. Now a day’s increasing busy schedules of
human due to lose the maintainability. So we develop
a manual Milking machine is driven by Manpower,
through a linkage. This machine is useful for human
exercise. In this project we wuse crank chain
mechanism which are operated by bicycle through a
operating pedal. In market hand operated, battery
operated and automatic operated milking machines

are available but cost are more, so we want to use

manual operated milking machine for vacuum

creation.

The manual milking machines extract milk from the
dairy cow by applying a vacuum to the teat creating a
pressure difference that results in milk flowing from
the teat. Vacuum is applied by placing the teat into a
liner in which the interior of the liner is subjected to a
vacuum. The vacuum must be periodically reduced or
removed to provide the teat with a rest period. The
rest period is required because the vacuum causes the
fluids (blood and other fluids) to accumulate in the
teat causing congestion The main benefit of this
system is cost effective over the other available

systems with considerable reliability.
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Milking is most critical work in dairy farming. When
done manually, milking a cow, which yields 15 Litre
milk is very tiresome. People who milk 2 or more
cows in a day may suffer stiff shoulder and weakness.
Milking machines make milking easier. There are
different models and various makes of milking
machines available in the market. Some milking
machines can support 10 to 15 milking clusters
simultaneously. Small formers having less than 6 cows
cannot afford to buy and use these machines. So we
are developing a simple, easy-to-use, low-cost,
manually-operated machine for milking dairy cows.
The machine consists of a powering unit and teat
cluster assembly. A bicycle arrangement enables the
user to sit on it and start pedalling. The vacuum
generated by pedalling draws milk from the teat and

massages the teat by squeezing the rubber liner.

II. METHODS AND MATERIAL

General layout of milking machine

£,

Figure 1. Bicycle Milking machine

Components of milking machine

The basic components of milking machines as given
below, it include Milk collection in a bucket placed
next to the cow; Pipeline systems in which cows are
milked in a cowshed and the milk flows to a central
collection tank; Parlour systems in which all the
equipment is centralized and cows come to the
parlour for milking. Despite the great diversity of
milking installations, milking machines work on the
same basic principle: milk is collected from the cow

by vacuum (suction).

Milking Cluster
Teat cup
Bearing

Shaft

Bearing

Cattle

vacuum gauge

© N o a ~ w DN PE

Pulley

Vacuum Pump

The source of vacuum in a milking machine is a
vacuum pump. Its function is to create a partial
vacuum in the system by removing air from a
confined space (the lines, teat cup liner, and reserve

tank).

Figure 2. Vacuum pump

These pumps are normally of the sliding vane type and
are driven by electric motor. They require little
maintenance and periodic checking of drive belt
tension along with topping- up of the oil reservoir is
usually sufficient. The pump should have sufficient
capacity to be able to maintain a vacuum of 15 inches
of mercury through out the milking period. This level
of vacuum should be sustained even if a unit is kicked
off by a cow or as unit are fitted or removed from the
animal. It is generally recommended that the pump be
of sufficient size to displace at least 25% more air than
is required to operate the milking units and to lift and
transport the milk to the cooling and storage area if a
pipeline system is used. This additional displacement
allows for efficiency as the pump wears with age.

Excess capacity is controlled by vacuum regulator.
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Teat Cup and Cluster Assembly

Consists of four teat cup assemblies each having a
rubber liner and connected to vacuum by rubber
tubes and claw. The air admission hole to stabilise the
vacuum must be kept clear. The cluster which
attaches to the cow, consists of four teat cup
assemblies a claw, a long milk tube. Teat cup shells are
normally made of stainless steel, Plastics or a
combination of plastics and metal are also used. The
liner is a flexible rubber sleeve having a mouthpiece,
and when assembled in the shell under tension, forms
an annular space between the liner and shell. The teat
cup assemblies are connected by short to stabilise the
vacuum in the teat cups during milking, the claw has
a small air admission hole, about 0.8 mm in diameter,
which admits approximately 7-8 litres of air/min into
the bowl of the claw. This air helps to carry the milk
away, preventing flooding and violent vacuum
fluctuations. The claw is made of plastics, and usually
weighs about 0.25 kg and the total all up weight of a
milking cluster is about 0.5 kg. The weight of a
milking cluster is important and the correct weight

relates to the design of liners. Too little weight gives

incomplete milking because of high levels of stripping,

too much weight will result in milking units falling
off during milking. The bore of the rubber short milk
tubes should not be less than 8 mm and the short
pulse tubes not less than 5 mm, and the long milk tube
should not be less than 12.5 mm. The effective claw

bowl volume should not be less than 80 ml.

Table 1. Selection of appropriate variant for efficient
and gentle milking.
Variants

Selection decisions

Size of teat cup liners Dia. 19mm, 23mm,
25mm
and 27mm

Ranges from 40-50 kPa

Vacuum level

Type and length of Conventional or
stimulation phase European. Time in
minutes
Weight of milking Ranges from 1.5-3.5kg
cluster
Milk capacity of claw 200 cm3 or 300 cm3
piece
Way to attach milking | From the side of animal
unit or

from the hind legs

Milking with one or two| Requirement of dairy

milking cluster per farmer and capacity of

bucket machine

Air Hoses

Vacuum gauge

/~.

Milking Bucket

Milking Claw
Figure 4. Different parts of mobile

bucket milking machine
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The following methodology was adopted:

* A herd of 12 buffaloes will be machine milked
for full lactation period;

= Suitable sizes of teat cup liners will be
determined among the available liners of 19, 23,
25 and 27 mm in diameters;

» Suitable weight of the milking cluster will be
determined among the available clusters of 1.8,
2.1 and 2.6kg;

= Milking will be performed two times in a day
(Morning and Evening) with even milking gap.
The instantaneous increase in milk weight will
be measured with time;

= Milking with one and or two clusters per
bucket will be performed. Milking will be made

The

appropriate vacuum level will be determined;

on different vacuum levels. most

= Any changes occurring in the teats after
milking will be examined; and

= Alternate washing of the machine will be
performed with an alcalic rinsing agent in the
morning and an acidic rinsing agent in the
evening.

III. WORKING

The principle of cycle operated machine milking is to
extract milk from the cow by vacuum. The machines
are designed to apply a constant vacuum to the end of
the teat to suck the milk out and convey it to a
suitable container, and to give a periodic squeeze
applied externally to the whole of the teat to maintain
blood circulation. When operator start cycling the
manual force is get applied on the pedal so that the
driving sprocket is start rotating. This power is
transmitted to the driven sprocket by means of chain
drive system. The shaft is connected to the driven
sprocket starts rotating; the disc also rotates which is
attached at the end of shaft. This rotary motion of disc
is converted into reciprocating motion of the vacuum

pump through linkages.

Fig 2: Working of Milking machine

This reciprocating motion of vacuum pumps sucks
the air present in the storage tank and release into the
atmosphere and creates vacuum in the storage tank.
Generally the vacuum pressure of 400 mmHg is
required and when it obtained the teat cup and cluster
assembly is attached to the cow teat. After proper
attach of assembly open the cock and due to the
negative pressure difference in cows udder and storage

tank the milk is extracted and store into storage tank.
IV. CALCULATION

Design of lever

Force acting on lever is determined; the cross section
of lever is subjected to bending moment. The cross
section at which the bending moment is maximum
can be determined by mending moment diagram. The

bending moment is maximum at section XX and it is

AT 5

g Y
‘ +

given by
Mb=P*L

=490.5*150

=73557 N-mm

=73.557*103 N-m

The cross section of the lever can be rectangular, for

rectangular Cross section

bd? 4

I= 12

and y==
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Where

b = distance parallel to the neutral axis

d = distance perpendicular to the neutral axis. Assume
dimension d is taken as fourth of b

d=2b or d=4b (empirical relation) d=4*7

d=28 mm
bd? P
0I= 12 and y= 2
I= (7*283)/12 = ’e
=12805.33 mm4 =14 mm

Using the above proportion, the dimension of the
cross section of the lever can be determined by

Mb=y

Ob= 1
73575 +14
_ 12805.33

=80.44 N/mm?2

Design check for safe

Assume factor of safety = 2 (PSG Design data book)

Syt

Ob= fo=
300
=150 N/mmZ

As obtained value is less than design value i.e. 80.44
N/mm2<150 N/mm?2

Hence, design of lever arm is safe.

V. RESULTS AND DISCUSSION

The milk buffaloes of this study in the beginning of
the experiment were much nervous and shy due to
unfamiliar milker and noise of the machine pump.
However, the animals used to machine milking after
4-5 milking. The response of buffaloes to machine
milking with different variables is summarized as

under:

A. Size of teat cups liners for water buffaloes
The best suited size of teat cup liner for the milked

animals was 25mm in diameter among the liners used

(19mm, 23mm, 25mm and 27mm). All test buffaloes
with long and short teats could be milked extremely
well using this liner. The 25mm dia. liner was used

throughout the experiment period.

B. Vacuum level

Different vacuum levels were set for single and double
clusters using vacuum control valve. The pulsation
ratio and pulsation rate of the pneumatic pulsator was
60:40% and 60 per minute, respectively. The vacuum
level 46-48kPa and 44-46kPa gave maximum milk
yield (0.807 and 1.086 liters per minute) for single and
double clusters, respectively (Table-2).

C. Type and length of stimulation phase
The milk let down was achieved by stimulating teats
for two minutes and stripping the first jets into the

buffalo’s mouth.

D. Weight of milking cluster

The weight of the milking cluster has decisive
influence on the milking results. Three different
clusters weighing 1.8, 2.1 and 2.6kg were used. The
1.8kg cluster was having light teat cup shell and
plastic claw piece. The disadvantage of this cluster was
that the liners climbed up the teat contraction,
resulting in long milking time and low milk output.
The 2.1kg cluster was having light teat cup shells and
stainless steel claw piece. This cluster proved to be
superior for the smooth and sponge like teats. The
2.6kg cluster had normal teat cup shell and stainless
steel claw piece. The problem faced was its adhesion

and stretching.

E. Milk capacity of claw piece
The claw piece having volume of 300 cm3 gave the

best results.

F. Way to attach milking unit
All the animals were milked from the side of the

animals.
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G. Milking with one or two milking cluster per bucket
This depends on the requirements of dairy farmer and
the capacity of machine. During this experiment the

animals were milked using single and double clusters.

Table 1. Selection of appropriate vacuum level using

single and double cluster milking.

Nature Vacuum Average milk
of level yield per
milking (Pressure) minute

(kPa) (Liters/minute)
42-44 0.71

1

Single cluster 43-45 0.78

6
44-46 0.79

2
46-48 0.80

7
47-49 0.72

4
41-43
41-43 0.72

6

Double cluster| 49-44 0.92

7
43-45 0.96

4
44-46 1.08

6
45-47 0.98

1

VI. CONCLUSION

The equipment is useful for removal of milk by
utilizing less energy gives better performance. After
making this innovative system, we conclude that this
system totally operated on man power. Therefore no

requirement of energy means type of system is useful

for save natural energy source. System gives better

performance considering manual milking machine.
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ABSTRACT

In India Weed control in crops is major problem. Generally Indian farmer use traditional way for doing

fieldwork that is weeding is done by bulls or workers with the help of khurpi. This method is useful but it is

very demanding of labour. To overcome this problem we introducing an alternative solution that is “power

weeder”. This power weeder will remove grass between two rows and also do the seed sowing operation. We

will use rotary adjustment for doing weeding as well as cultivation which is power operated. With the help of

this machine we are trying to reduce human efforts with less maintenance cost. Main benefit is reducing labour

cost by reducing the number of labours with less time consumption. The same machine is also used for

sowing .The approach of this project is to develop the machine to minimize the working cost and also to reduce

the time for seed sowing operation by utilizing engine energy to run the machine.

Keywords: Power Weeder, Weeding Efficieny, Seed Sowing, Row Spacing.

I. INTRODUCTION

to Weeds are the most rigid and excessive biological
constraint to crop production, and it cause viewless
damage till the crop is harvested. The compositions of
weeds are dependent on soil, climate, cropping and
management factors. Valuable share of farmer’s time
is wasted for weeding of crops. A weed is unwanted
plant which is grow at wrong place at wrong time and
which is harmful to crop. It is a plant that emulate
with crops for water, nutrients and light. This can
reduce crop production. Weeding is an important but
equally labour intensive agricultural unit operation.
Presently agricultural sector requires chemical free
weed control that gives food safety. Consumers
require high quality food products and special
attention towards food safety. Weed management is as
old as agriculture itself, but the methods and concept
of controlling weeds have changed over the years.The

process of removing unwanted plants in the field

crops is called weeding. The process of removing
unwanted plants in the field crops is called weeding...
This project aims in the design and fabrication of a
machine which is used to remove the weeds and

sowing too which makes it multipurpose.

II. PROBLEM IDENTIFICATION

Weed and seed sowing management is one of the
tedious operations in vegetable production. Weeds are
normally removed with the help of chemicals which
can cause harm to the crops too.Power weeders are

available but are not multipurpose.

III. LITERATURE REVIEW

Weed control is becoming an expensive operation in
crop production .Mechanical weeding is preferred to
chemical weeding because weedicide application is

generally expensive, hazardous and selective. Besides,

IJSRSET1810 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 79-81] 79



mechanical weeding keeps the soil surface loose by
producing soil mulch which results in better aeration

and moisture conservation.!!)

Kepner et al. (1978) claimed that mechanical method
of weed control is the best with little or no limitation
because of its effectiveness.Wearing is a general
phenomenon in power rotary weeder that arises due
to friction between soil and parts of machine.
Wearing is observed mainly in rotary blades because it
cuts the soil and penetrates into the soil. Mass of
blades is taken before and after the performance

operation.?]

Commonly three types of blade geometries are used as
blades for weeders and tillers namely, L-shaped
blades, C-shaped blades and ]-shaped blades. so they
are recommended for penetration in hard field and
better performance in heavy and wet soils. The ]J-
shaped blades are used for loosening, destroying the
soil surface compaction and giving better ventilation
to the soil, generally used for tilling hard and wet soils
L-shaped blades are the most common widely used for

the fields with crop residue,removing weeds. !

A study was undertaken on performance evaluation of
wet land weeder for paddy. The main emphasis of the
study was the evaluation of wet land weeder i.e.
computation of field capacity, field efficiency,

weeding index, performance index, plant damage in

percent and fuel consumption.

This research paper presents design modification in
multipurpose sowing machine. In this they present
that for sowing purpose we import the machinery
which are bulk in size having more cost. To prevent
this they design multipurpose sowing machine which
consists of hopper, seed metering mechanism, ground
wheel, power transmission system, seed distributor,
and tiller. In this they design model on PRO-E
software. the working is very simple as the blade
rotates it directly transmit motion to ground wheel

which directly connected through main shaft. . When

the ground wheel rotates the main shaft also rotates
with the help of power transmission system. The
scoops collect the seed from hopper and leave it inside
the seed distributor.The tiller is having very good

contact with ground.b!

Storage device is one of the important device system.
And is designed according to weight sustained by the
robot as well as the required capacity for planting.
This component is stationary to bottom of this tank
seed sowing disc is arranged. This disc serves the
function of distriubution of the seed , as for each
complete rotation of the rotating wheel, only one seed
fall from the tank. Also number of seed falling from
tank varied according to requirements. This disc
evenly opens the way to seed hence planting is done

smoothly and accurately.®

IV. OBJECTIVES

1. To design and fabrication power weeder for inter
row crops whose distance between two rows is 20
inch.

2. To reduce use of harmful pesticides for weed
control.

3. Reduce process time.

4. To fabricate a power weeder with sowing
capability which will make it a multipurpose

machine.

V. DESIGN CONCEPT
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VI. POWER REQUIREMENT

To calculate the power requirement of the weeder,
maximum soil resistance is taken as 0.5 kgf/cm2. The
speed of operation of the weeder is considered as 0.7
ms-1 to 1.0 ms-1. Total width of coverage of cutting
blades is in the range of 12 to 30 cm. The depth of
operation is considered as 4 to 7 cm, transmission
efficiency is 82%.

Pd = (SR xd xw xv)/75 hp

where,

SR = soil resistance, N/mm?2

d = depth of cut, cm

w = effective width of cut, cm

v = speed of operation, ms-1

Hence, power requirement is estimated as

Pd = (0.5 x 8 x30x1)/75 hp = 1.6 hp = 1.26 Kw

Total power required

The total power required is estimated as 1.95 hp as
follows

where,

Pd = Power required to dig the soil:

1 = Transmission efficiency.

Thus, a prime mover of 1.49 kW (2 hp) was required

for this weeder.

VII. WORKING

1. Initially start the engine with the help of handle.
We used the 2 hp petrol engine.

2. The rotary blades are used for the forward
movement of the machine.

3. Chain drive is used to transmit power from engine
to rotor shaft.

4. The blades are mounted on the front side of the
machine. When blades starts rotating forward
motion occurs.

5. Hence weeding is done with less effort and less

cost.

6. Hopper containing seeds provides them to seed
distribution wheel which drops seed at equal
distance as the machine moves forward.

7. Seed distribution wheel is rotated by means of
chain drive connected to the rear wheel shaft of
weeder.

VIII. CONCLUSION

The main conclusion is as follows:

1. The machine requires one operator for operating
the machine.

2. The machine can be used to a minimum 21 inch
row spacing.

3. The average depth of operation was 20 mm.
effective width of cutting tool is 11 inch.

4. Labour requirement in case of power weeder is
least.

5. Overall working of power weeder was satisfactory,
trouble free and smooth, there was no breakdown

and accidental incident during operation.
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ABSTRACT

This paper reports of design of manual block-making machine; it is a small fraction of a bigger research-study.
the various components that make up the final design was done in order to establish the forces, stresses and
dimensions. The provision of manure is one the most basic demand of a Farmer all over the World. It is one the
most important challenges a farmer faces in his life. The problem of good manure varies from place to place. A
good farmer provides, manure to the farm which gives good cultivation. In the developed world the problem is
less pronounced, but in the developing nation like Nigeria and India, the problem of farmer is more
pronounced. There is about million farmer units’ deficit in Nigeria and India. Therefore, the production of high
quality and affordable manure is paramount to solving farming problems in developing countries especially in
Nigeria and India. Thus, research was about designing and construction of a multipurpose machine that
produces high quality manure bricks for low cost farming. That is, for low income communities/earners. The
constructed compressive earth brick (CEB)/block making machine can produce on average a total of 300 bricks
per day. Thus, the machine is very affordable for small scale enterprise (SSE). Bricks or blocks produced by
using this block machine are relatively cheap for those in rural areas and for low income earners.

Keywords: Compressive Earth Bricks, Bricks, Blocks, Bio-degradable waste.

I. INTRODUCTION manure. Eco-bricks claim that process will raise

participating farmer income by 53% which will help
It is well known that proper and complete tq raise quality of life.

development is one of the most important issues in
the world at present days, involves to build our
communities in such a way that , we make an impact
on the environment through how we survive our lives.
In past years, the use of solid waste derived from
agricultural products as extender in the manufacture
of blended mixture of manure and soil has been the

focus of researchers in the agriculture sector.

The Eco-bricks mission is to provide a highly

economical solution to a waste problem while helping

Figure 1. Design Model

to curb a destruction of the local environment caused

by clay quarries. The bricks are using 75% cow
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II. LITERATURE REVIEW

[1]V.S.R. Pavan Kumar Rayaprolu et. al.(1) Presented
result on study of cow dung ash (CDA) as
supplementary cementing material in mortar and
concrete. They highlighted the significance and
necessity of consumption of these waste materials for
the manufacturing of sustainable concrete for

construction of green buildings in future.

[2]T. Omoniyi, S. Duna, et al.(2). They studied on the
topic Compressive Strength Characteristic of Cow
dung ash blended cement Concrete. This reports on an
investigation into the use of cow dung ash as
Supplementary Cementitious Material in concrete.
Cement was replaced with cow dung ash up to 30% at
5% interval. Setting times and slump test were carried
out on the fresh cement/CDA blended paste and

concrete respectively.

[3] Peter Paa-Kofi Yalley, (3)he studied and research
on the topic based on Strength and Durability
Properties of Cow Dung Stabilized Earth Brick. This
research, reports on the investigation into the strength
and the durability properties of earth brick stabilized
with Cow dung. A local earth was stabilized
chemically by Cow dung. A best compressive strength
at the dry state and after 15 minutes of immersion in
water was obtained with cow dung stabilization at
content of 20% by weight of earth. Bricks stabilized
with 20% Cow dung contents by weight of earth has a
dry and wet compressive strength of 6.64 and
2.27MPa respectively.

III. METHODS AND MATERIAL

Methods
e Pick up dry manure (cow dung , worm compost,
sludge) in Pan using a spade and mixing the soil
with the addition of water and properly mixing

it.

After mixing the dry manure , farming soil and
water together the obtained mixture is then put
into moulding blocks for making bricks

After filling up the blocks the punching press is
done over it.

After punching the manure mixture the punch
is unloaded and then the tray is pulled off.

The wet bricks is then kept in the open air with
sunlight and as soon as the bricks get dry it Will
form the stiff and easy to break bricks.

IV. EXPERIMENTAL SET-UP

059 6 3T0W IMO34 0O

Figure 2. Punching plate

.O REDMI NOTE 6 PRO
MI DUAL CAMERA

Figure 3. Moulding block
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Figure 5

VII. CONCLUSION

Manure brick making machine can be produced from
locally available mild steel to meet the specifications
of imported Brick making machine. The moulded
bricks are reasonable strong, hard,easy to break for
farming purposes and environmental friendly. Thus,

they are suitable for use for Farming , Horticulture

and compress the manure waste or biodegradable

waste

Figure 4. Brick moulding equipment.
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ABSTRACT

Maximum accidents in vehicles happen because of failure of braking systems. The manual technique of

applying brakes is always hazardous as it leads to accidents. Oblivion of the driver, letdown in the connections

of braking systems, road situations, the uncontrollable speed of the vehicle and manual process of braking

systems are the causes of accidents. It is essential to control brakes automatically through electronics devices to

reduce the accident problems. In this research paper we recommend an operational methodology for automatic

control of braking method to avoid accidents. This project describes about an electromagnetic braking system

which is controlled by sensor and microcontroller. The project is made using sensor and it is controlled by

microcontroller. Sensor fixed in front portion of the model. The sensor gets the data from surrounding area

through fixed sensors on the model. The sensor sense the obstacle and actuate the electromagnetic brake.

Keywords: Automatic Braking System, Electromagnetic Brakes , Sensors.

I. INTRODUCTION

The most reliable braking system available today are
the disc braking system .Electromagnetic Braking
System is high-tech braking system use in small &
heavy vehicle like car, jeep, truck, busses etc. Electro-
magnet braking system is a combination of electro-
mechanical Concepts. In this project we minimize the
brake fail to avoid the accident. It also reduces the
maintenance of our braking system. It is our new idea

& new concept those we present in model form.

In driving cars , brake pipe leakages may occurs major
accidents because all the liners are not in condition to
work properly due to their low oil pressure to
expanding the liners. But in our electro-magnetic
brake system we performing individual braking
system .This method is very protective method for

avoiding accident .In case of any individual brake fail

the whole braking system does not fail which is not
possible in case of oil braking and air braking system.
This is biggest advancement in our project so we
implement it in prototype model and explaining our

project idea and concept with the help of model.

The major components which are going to be use in
our project are disc brake plate, disc liner, braking coil,
tension spring, battery(minimum 12 volt), SCR,
led, diode,

transistor, capacitor .

transformer, relay, bridge rectifier,

The objective of the invention is to provide efficient
and fail proof reliable braking. In November 1988 layh
invented electro magnetic braking system. In our
project we are using SCR which was not in Layh’s
system as additional modified component. Due to SCR
we are able to control the braking force in a

proportionate manner.
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II. METHODS AND MATERIAL

The the

electromagnetic principle. The principle of braking in

electromagnetic  braking work on
road vehicle involves the conversion of kinetic energy
into thermal energy (heat).Electromagnetic brake
work in a relatively cool condition and satisfies all the
energy requirement of braking at high speed,

completely withought the use of friction.

At the initial condition the supply from battery come
to SCR but not reaching to electromagnet due to SCR
properties. Which in off condition unless and until it
recames the gate supply, when we will press the brake
pedal or lever, it move the plunger in potentiometer.
Which causes the resistance in the circuit are
decreases. Which result in get current flow due to the
characteristics of SCR as the gate current increases the
output SCR also increases in the directly proportional
manner. This implies that more press the pedal the
more current will flow through the circuit. This is
received by electromagnetic field developed. Which
causes the iron plate to get attract to each other. Due
to SCR, the suddenly braking is prevented, so
gradually braking is possible.

As the current is circulated through the coil. It
converts the soft iron core in to an electromagnet. The
the

magnetized which causes the iron plate to attract

plate attached to electromagnet also get
towards each other as the magnetic force exceed the
spring force. The movable plate starts moving toward
the fixed plate. Due to this moment liners get in
contact with the disc. As the liner and disc comes in

contact with each other the frictional force is

developed which result in braking action to take place.

In electro-magnetic braking system we used silicon
control rectifier (SCR) TYN 612 of (2.5 Amp) in our
project we fired the gate pulse of SCR and gives the
output of SCR to electro-magnet for performing the

brake on disc. This SCR provides high current to our

the brake

onward .this method rotating motion of wheels. In

electro-magnetic  attract iron pad
our project we design electro-magnetic coil attach

with liner system.

In this braking system, individual braking is used
which minimize the failure of braking system. This
method is very protective method for avoiding
accident. In case of brake fail, other brake works but
in oil brake system & air brake system it is not
This is

electromagnetic brake system. so we implement this

possible. biggest advancement in this

idea in prototype model and explaining our project

ideas and concepts

FIRING ffqﬂcb?%c Conien
ot o [ ESSION — 1R
SPRING
Figure 1
COMPONENTS USED IN ELECTRO-  MAGNETIC
BRAKE
e DISC

The disc brake is a device for slowing or stopping the
revolution of the wheel. A brake disc typically made
of cast iron or ceramic composites(including carbon,
kevlar and silica), is connected to the wheel . To stop
the wheel, friction material in the form of brake pads
is force mathematically, hydraulically, pneumatically,
or electromagnetically against both side of the disc.
Friction causes the disc and attach wheel to slow or

stop.

Various higher performance brakes have holes drilled
through them. This is recognized as cross-drilling and
was initially done in the 1960s on racing cars. Brake
pads will outgas and under use may create boundary
layer of gas between the pad and the disc hurting

braking performance. Cross-drilling was created to
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deliver the gas someplace to escape. Although modern
brake pads seldom suffer from out gassing problems,
water residue may build up after a vehicle passes
through a puddle and impede braking performance.
For this reason, and for heat intemperance purposes,
cross drilling is still used on some braking components,
but is not favoured for racing or other hard use as the
holes are a cause of stress cracks under severe

situations.

Discs may also be positioned, where narrow channels
are machined into the disc to aid in eliminating dust
and gas. Slotting is the preferred method in most
racing environments to eliminate gas, water, and de-
glaze brake pads. Some discs are together drilled and
slotted. Slotted discs are generally not used on
standard vehicles because they rapidly wear down
brake pads; however, this elimination of material is
helpful to race vehicles meanwhile it keeps the pads

soft and evades vitrification of their surfaces.

On the road, drilled or slotted discs still have a
positive effect in damp conditions because the holes or
slots avoid a film of water building up among the disc
and the pads. Cross drilled discs will ultimately crack
at the holes due to metallic fatigue. Cross-drilled
brakes that are factory-made poorly or subjected to
high stresses will crack ample faster and further

severely.

New technology now permits minor brake systems to
be fitted to bicycles, mopeds and nowadays even
mountain bikes. The market for mountain bike disc
brakes is very huge and has enormous variety, ranging
from simple, mechanical (cable) systems, to highly
costly and too powerful, and 6-pot hydraulic disc
systems, usually used on downhill racing bikes.
Improved technology has seen the formation of the
first vented discs for usage on mountain bikes. The
expelled discs are similar to that seen on cars and have

been introduced to help stop heat fade on fast alpine

descents. The first use of disc brakes on mountain e

bikes utilized mechanical braking systems which did

not offer solid braking power, which is why disc
brakes were not popular among mountain bikers until
hydraulic disc brakes were presented. Most mountain
bike brake rotors are made from stainless steel and are
very thin. Some use a two-piece floating rotor style
and some rotors made from

lightweight are

aluminium.

Disc brake discs are generally manufactured out of a
material entitled grey iron. The SAE keeps a
specification for the manufacture of grey iron for
various applications. For normal car and light truck
applications, the SAE specification is J431 G3000
(superseded to G10). This specification orders the
accurate range of hardness, chemical configuration,
tensile strength, and other properties necessary for the

future use.

Discs are usually broken in one of four methods:
warping, scarring, cracking, or excessive rusting.
Service shops will sometimes respond to any disc
problem by exchanging out the discs totally, this is
done mainly where the cost of a new disc may
actually be lower than the cost of labour to reappear
the original disc. Mechanically this is pointless if the
discs have not yet got manufacturers minimum
thickness and it is risky to use them, or vane rusting is
not simple (ventilated discs only). All leading vehicle
manufacturers indorse brake disc skimming (US: rotor
turning) as a solution for lateral run-out, vibration
issues and brake mnoises. The milling process is
performed in a brake lathe, which eliminates a very
thin layer off the disc surface to clean off minor
damage and restore uniform thickness. Milling the
disc as necessary will make the most of the mileage
out of the present discs on the vehicle.

1) Warping

2)  Scarring

3) Cracking

4)  Rusting

BRAKE PAD
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The brake pads are intended for high friction with
brake pad material rooted in the disc in the process of
bedding while wearing consistently. Though it is
usually thought that the pad material contacts the
metal of the disc to stop the car, the pads work with a
very thin layer of their individual material and
produce a semi-liquid friction borderline that creates
the genuine braking force. Of course, dependent on
the properties of the material, disc wear amounts may
diverge. The properties that control material wear
trade-offs  between and

include performance

permanency.

The brake pads must usually be swapped regularly
(depending on pad material), and most are well-found
with a method of warning the driver when this needs
to take place. Approximately thin piece of soft metal
that causes the brakes to squeal when the pads are too
thin, while others have a soft metal tab rooted in the
pad material that closes an electric circuit and lights a
warning light when the brake pad gets thin. Further

expensive Cars may use an electronic sensor.

While almost all road-going vehicles have only two
brake pads per calliper, racing callipers consume up to
six pads, with varying frictional properties in a

staggered pattern for optimum performance.

Initial brake pads (and linings) contained asbestos.
When working on an older car's brakes, care must be
taken not to inhale any dust existing on the calliper
(or drum). While newer pads can be made of exotic
materials alike ceramics, Kevlar and other plastics,
care to circumvent inhalation of brake dust produced
during operation should still be practiced no matter

what materials are employed.

¢ MAGNETIC COIL

An electromagnetic coil (or simply a "coil") is made
when a conductor (usually a solid copper wire) is
coiled around a core or form to generate an inductor
or electromagnet. One loop of wire is usually referred

to as a turn, and a coil consists of one or more turns.

For use in an electronic circuit, electrical connection
terminals called taps are often connected to a coil.
Coils are frequently coated with varnish and/or
wrapped with insulating tape to provide additional
insulation and protected them in place. A completed
coil assembly with taps etc. is often called a winding.
A transformer is an electromagnetic device that has a
primary winding and a secondary winding that
transfer’s energy from one electrical circuit to another
by magnetic coupling without moving parts. The term
tickler coil generally refers to a third coil placed in
relation to a primary coil and secondary coil A coil tap
is a wiring feature establish on some electrical
transformers, inductors and coil pickups, all of which
are sets of wire coils. The coil tap(s) are points in a
wire coil where a conductive patch has been visible
(usually on a loop of wire that extends out of the main
coil body). As self initiation is larger for larger coil
diameter the current in a thick wire tries to flow on
the inside. The ideal use of copper is achieved by foils.
Sometimes this means that a spiral is a better
alternative. Multilayer coils have the difficult of
interlayer capacitance, so when multiple coatings are
needed the shape needs to be radically changed to a
short coil with many layers so that the voltage among
consecutive layers is smaller (making them more

spirals like).

e SOFT IRON CORE

The magnetic core is a key factor in electrical and
electromechanical devices such as electromagnets,
transformers, and inductors. A magnetic core is a
magnetic material with a high magnetic absorptivity,
but are usually chosen to be magnetically 'soft’, that is,
they are made of materials that do not sustain a
significant magnetic field when outside field is

detached, unlike 'hard' magnetic materials.

The use of a magnetic core can extremely concentrate
the strength and rise the effect of magnetic fields
produced by electric currents and permanent magnets.
The properties of device will rest on crucially on the

following factors:
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a. The geometry of the magnetic core.

b. The amount of air gap in the magnetic circuit.
c. The properties of the core material

d. The operating temperature of the core.

ITI. RESULTS AND DISCUSSION

The general braking system used in today’s vehicle of
pneumatic or hydraulic. But in hydraulic and
pneumatic there is chance of failure by leakage in tube
or pipe carrying air or hydraulic fluid. These cause an
thousand of accident on roads every year. This causing
dead and economical loss .thus we decide to overcome
this problem by using electromagnetic principle.
Replace hydraulic or pneumatic system by electro
magnetic system. In electromagnetic braking system

there is less failure as no chance of leakage.

In this project we decide to use general disc brake.
Which operate by electromagnetic force to run this
system, we use the system consist of electromagnetic
coil aligned with the disc brake arrangement circuit
control the current flow to the electromagnetic
which is control by brake pedal. Electromagnetic
arrangement produces the force according to the
current it receives. Brake gets applied according
current given.

IV. CONCLUSION

The

implemented in the bike, car, bus, truck etc. It is

electromagnetic braking system can be
mostly implemented in the places where braking at
high speed is needed. It is also used with the
combination of ABS (anti lock braking system). It is
definitely overcome the drawback of the hydraulic,
pneumatic and mechanical braking system. It is very
effective due to its individual braking system. The
chances of breakdown are very less compare with

other braking systems.
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ABSTRACT

Nowadays machines are widely controlled by embedded system, for this an effective control of machines are

necessary. Our project can easily rotate and drill in any direction, Materials like plastic, wood and light metals

can be drilled with this machine. In previous researches there were alignment problems. We can drill holes

horizontally, vertically and upside down. This project uses hinges with motor and supporting structure. Our

project deals with an interesting manner of drilling system using ATMEGA328 microcontroller and HC-05

Bluetooth serial communication module.

Keywords : Drilling Machine, Automated, Bluetooth Module, Microcontroller

I. INTRODUCTION

Drill machines have been important part of every
industry. Drilling holes in parts, sheets & structures is
a regular industrial work. Well aligned and perfect
drilling needs fixed and strong drills. While drilling,
some parts cannot be drilled using fixed drills due to
low space between drill bit and drill bed. In such cases
we need to use hand drills but hand drills have
alignment problems while drilling. So here we
propose a 360° flexible drilling machine that can be
mounted on table and can be used to drill holes
horizontally, vertically. So, this makes it possible for

easy drilling even in complicated parts and surfaces.

Drilling Machine Construction

The important parts of a drilling machine are a base,
column, drill head and spindle. The base is made of
cast iron and may rest on a bench, pedestal or floor
depending upon the design. The column is mounted
vertically upon the base. It is a accurate machine and
the table can be moved up and down on it. The drill

spindle, an electric motor and the

Mechanism are meant for driving the spindle at
various speeds and are mounted on the top of the
column. The power is transmitted from the electric

motor to the spindle.

Drilling Machine Working Principle

The working principle of this flexible drilling machine
is initially started by connecting wires to 12V battery
and then pairing machine with Bluetooth module.
Machine consist of four D.C motors for rotating drill
bit, chuck and to move connecting arm up and down

and to give machine a full 360° rotation.

II. METHODS AND MATERIAL

Our project can easily drill at any direction. Due to
this job setting operation is not complicated as well as
it reduces the setting time for the operation. It also
takes into consideration the most effective method of
controlling the drilling machine by bluetooth module.
Materials like wood, plastic and light metals drilled
with this drilling machine. While drilling the work
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piece should be fixed on the work table. As the
machine tool exert Vertical pressure to original a hole
it loosely called a drill press. The Up/Down and
rotating mechanism is available in this Drilling
Machine. These arms are made up of mild steel. The
parameters in the subgroup is called the degrees of

freedom of the joint.

DESIGN CONCEPT

Figure 1

CALCULATIONS

Length of arm 1 = 450 mm
Length of arm 2 = 370 mm
Length of base =300 mm
Motor 1: - Speed (N) = 500 RPM
P=2nNT/60
60= (2**500*T)/60
T=1.45 N-m
Motor 2,3,4: - Speed = 300 RPM
P=2mNT/60
= (2*w*300"T)/60
T=1.90 N-m

ITI. CONCLUSION

1. A number of holes can be drilled with this simple
unit in 360 degree.
It is economical and efficient.

3. It becomes relatively cheap when compared to
other units considering iths use and cost of

project.
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Experimental Analysis of Solar Panel Cleaning System
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ABSTRACT

The Solar Panels Farms are generally situated in dirt and dust areas which is mostly in case of tropical countries.

The performance of solar panels depends on various factors, the power generated by farm can decreased if there

is dust and dirt on panels and this is the main factor for reduction in efficiency of PV panels. One can generally

assume a reduction of about 40% - 50%, if the panels are not clean properly for 1-2 months. So to overcome this

problem and to increase the efficiency of power production cleaning of module on regular basis is necessary. To

clean the dust, an automatic cleaning robot is developed, which will clean the panels on regular interval of time.

The mechanism is based on control circuit, DC motor to clean the panels. The paper provides you with the idea

how the robot will work and its effect on the energy production by solar farms. It will also to help to

understand the problem arise due to not cleaning of solar cells.

Keywords: Solar Panels, Energy loss, Design, Cleaning.

I. INTRODUCTION

The robots are alternative method to the conventional
methods and they are design so to avoid the wastage
of water and to reduce the human effort to clean solar
modules, but also labour-intensive, method of sending
human workers to hose and wipe down panels
manually or use a truck-mounted sprayer to do so.,
Dirty panels produce less electricity, so to increase the
production of electricity cleaning of panels should be
must, but the need to use water for cleaning those
panels, especially in dry regions, makes even a clean
power project less eco-friendly. In certain remote
corners, the water digged out from the ground is too
brackish for use and also it contains the corroded
elements, if not being treated properly, due to this
there is increase in production cost of a solar power
plant. In dusty areas such as the Middle East and India,
solar panels could lose electricity production by 10 %
to 35 % over time if they are not washed on regular
basis. There is increase in 2-3 % more electricity

production than employing humans due to use of such
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robots, the challenge of Keeping solar panels dust free
will grow as more solar power projects are built
worldwide. The cheap labour and plenty of water
supply will able to continue for making manual
washing the low-cost choice for solar power plant
owners. The natural way to clean is air; air flow
removes a bulk of the dust while the brushes get rid of
the rest. So to avoid the wastage of water, to reduce
the human effort and time require cleaning the
modules, a robot is developed which will help to clean
the module on regular interval of time, and also it will
overcome all the problems arise. The robot itself is a
solar power charged but it will runs on two 12-volt
lead-acid batteries at night. Solar electricity recharges
the batteries during the day. The robot will clean the
panels to and fro on regular interval of time. After
completing its task the robot returns to a docking
station and uses the rotational energy to get rid of the
dust captured by the microfiber. With about one year
of field data of its robots’ Hence this paper will help to
get an idea and innovative method of cleaning solar

panels automatically.

93



II. METHODS AND MATERIAL

The solar panel was clean by using robotic arm and
water sprinkle. The robotic arm consist of two dc
motor of 100 rpm and two brushes which is mounted
on two shaft of two dc motor which is perpendicular
to the panel and other two dc motor of 30rpm
arranged in the rack and pinion arrangement helps in
moving the robotic arm throughout the panel area for
cleaning purpose of the panel the submersible pump
place in the water tank that provide water to the
sprinkle which is fixed at the head of the panel for
wet cleaning of the panel the battery is provided to

run the dc motors and the pump.

Figure 1. Front view of solar panel cleaning system

Component specification

Table 1
S.N. | Components Size(mm) Quantity
Solar panel 666x560 1
Robotic arm 572x50 1
Brush Diameter(110), | 2
Length(133)
4 Rack 765 2

DC motor Specifications:
DC motor 30 rpm

Motor Type : DC with Gear Box, Metal Gears

: DC 3000 RPM

: Center, Circular 6mm Diameter

Base Motor
Shaft Type
with Internal Hole for coupling, 23 mm shaft length.
Maximum Torque: ~2.5 Kg-cm at 12V

RPM : 30 RPM at 12V

Weight : 145 Gms

Max Load Current: 250mA at 12V-30RPM

Power : 770 watt

Horse Power : 0.0010328 HP

Dc Motor 100 rpm

Shaft Type : 6mm shaft diameter,
23mm shaft length.

Maximum Torque :1.2 Kgcm

RPM : 100

Weight : 125 gm

Load current : 300 mA at 12v

Power 1026.2 Watt

Power in HP : 0.0018659

III. RESULTS AND DISCUSSION

12 /—H_"""

v
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| 10 /
t 81 y —4—Totally Clean
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4
g 5 = Dry Dusted
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Figure 2. Voltage vs Time For dusted and Non-dusted

solar panel
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Figure 3. Graph of Time vs Solar Radiation Intensity
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Panel efficiency
Date 5 march 2019
Timing between 1-2 PM
Panel output
For totally clean panel = 21.05 volts
For dry dusted panel = 19.28 volts
Hence
Efficiency of panel =(21.05-19.28)/21.05*100
=8.40 %
Hence the efficiency loss due to dusted panel is 8.40%

A. The Following are the Result Obtained after
Analysing the Robot
1) Single robot for single row ( row length doesn’t
matters)
2) Brush length can be adjusted according to panel
width.
3) Robot self charged from battery.
4) Designed to run fully autonomous (No human is
required)
B. There

stated as follows

are some Benefits also which are

1) Improvement in performance of solar

2) system

3) Reduce
plants

cost of operations of solar
4) Extend lifetime of solar panels

5) Make solar power plants greener.

IV. CONCLUSION

In that project we are saving time and money.

2. In future it can reduce the weight and can made
compact design of the system with the help of
new technology.

3. Due to use of robot cleaning mechanism the
efficiency of PV panel increases.

There is no labour requirement for cleaning.
5. This project is used for both wet cleaning and

dry cleaning process.
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Solar Powered Air Compressor for Domestic Purpose
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ABSTRACT

Conservation of energy and improvement of efficiency has always been the major area of concern for the

engineering this days. The conventional air compressor have high power consumption factor. Such air

compressor is even bulky and can’t be afforded by individual. Such compressor has industrial application but

can’t be used for domestic purpose. By this study we are trying to make a air compressor which use renewable

source of energy and the compact size of air compressor makes it useful for domestic purpose.

Keywords: Conservation, Efficiency, Compressor, Renewable, Domestic.

I. INTRODUCTION

According to the first law of thermodynamics,
“energy can neither be created nor be destroyed; it
can only be converted from one form of energy
into another form of energy”. Solar panel used for
running the air compressor works on the same
principle, solar radiation would be absorbed by
solar panel and would convert it into another form
i.e. electrical energy. Such electrical energy would
power the air compressor. The electrical energy
generated from this panel would be stored in

battery.
II. METHODS AND MATERIAL

Designing a compressor which had a compact size
was important. Hence we have designed such
compressor using a aluminum alloy which is light
in weight and easy to machine for smooth internal
finish. Using a light weight motor with high rpm
has been used further the speed has been enhanced
by using gear arrangement between motor and

COompressor.

High rpm would lead in more liter per minute
output. Solar panel used was of 100 watt which is
sufficient for charging the battery in a good time.
The panel was connected to a switch mode power
supply, then battery. The entire setup runs with a

power consumption of 48 watt.

Figure 1
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Figure 3

Calculations for compressor:-
Sut of material from pg 44(db).
Material- Aluminum Alloy
SAE No 39 Ni 2mg 1.5 sut= 253
Taking FOS=2

ot =sut=253=126N/mm"2
D=30mm ( inner diameter of cylinder)
C= reboring allowance=0.8
The thickness of cylinder-

T= pmaxxD+c/20c.
Pmax=1.10N/mm"2 (160psi)
(1.1x30/2x126)+0.8

~lmm.

Take stroke =1.15D

=34.5mm

~35mm

Swept volume-
Vs=/4xD"2x1.=0.0243

Piston Pin

do=0.04x30

=1.2mm

~1.5 to 2 mm ( according to availability)
Displacement-

=11/4xD"2xNxLxn. (N=250Rpm, n=1)
=6185010.537mm"3/min

=6.18 1/min.

Time required filling up of tyre
=10/6.18

=1.6 min/per tyre.

Practical time taken = 3 min/per tyre

III. RESULTS AND DISCUSSION

The solar compressor designed by us has a efficiency
of 6 litres/min and 0.0243m?® swept volume. The
current rating for the compressor has been rated as 4

ampere and battery rating has 12 volts.

As the power rating is less than the industrial power
compressor hence this compressor can be used by
every individual. This compressor can be installed
along the road side and hence air station can be
installed as similar to petrol station. As this
compressor doesn’t need large power supply this can
be used at any remote places by using solar panel. As
this setup has a less fabrication cost the entire setup

can be purchased.

A. Title and Author Details
VARGHESE has examined the effect of low tire

pressure in vehicle. According to him low tire
pressure can result in high fuel consumption and poor
handling of vehicle. His system is designed to regulate
the pressure in each tire without compromising the
safety and driving comfort. Now days CO2 emission is
a major environmental issue. Fuel consumption is
directly associated with the tyre inflated pressure
and .hence more the fuel consumption more the CO:
emission. According to a survey released in 2001 by the
Department of Transportation's NHTSA a reduction in
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fuel economy of 3.3% mile per gallon was recorded

for a decrease of 0.55 bar in tyre pressure. [1]

Nader Jalili and Prakash Venkataraman studied the
possibility of using nitrogen in tire inflation to
improve safety and performance of vehicle. During
low inflation pressure in tire the contact patch area
between the tire and road increases as a result more
rolling resistance is experienced by the tire lower tire
pressure causes irregular wear and tear of tire.
According to him using nitrogen in passenger car can
improve driving safety and also improve tire life and
fuel economy. His study concludes that nitrogen can
maintain the tire pressure 74% better than shop air
and hence produces 70% less rolling resistance than

air inflated tire. [2]

Loya Chandreshkumar ,Joshi Pranav ,Chaudhri
Hemraj ,Prof. Gaytri Bokade has designed tyre
pressure monitoring system with fuel leak

detection .Their TPMS doesn’t

sensor as it has an observer coded in software. An

requires d pressure

under inflated tire can cause higher friction in tire and
road which decreases fuel economy and tire life. They
have studied that an under inflated tire can reduction
in tyre life fuel economy 305 and 3% respectively.
Research has concluded that for better tyre life the

tyre pressure should be maintained near STD value.[3]

T.J.S. Anand, M.Warikh study presents that air
pressure in the car tyre falls from 10 to 20 kPa per
month in which this is equal of adding a 70 kg person
into the car. The facts suggest that, tyres with proper
inflation pressure save their life up to 20% which
sums nine months additional to its life span. It can
also save fuel from 4% to 10%, improving braking
efficiency up to 20%, makes the steering system easy
and enables self steer. Inflating optimum tyre pressure
can save from explosion;

tyres overheating,

nonetheless it can cushion motoring and cut
maintenance cost. The desired tyre pressure values
need not be noted by the consumer. This device is not

only restricted to be used with kiosk for speedy

inflation, but also it can also be used along with
industrial air compressor or other air pressure
resources. This device is designated Automatic Tyre
Pressure Controller (ATPC). ATPC was discovered to
be very promising in giving the preset pressure values
with the minimum error of less than 1% with subject
to dynamic loading and fatigue cyclic test. The test
assures that the entire operating system can function
up to seven years without any major variation in pre-

set values.[4]

Sadda Mahendral, N. Amara Nageswara Rao2 analysed
the effect of tyre over force and inflation pressure on
the rolling loss and fuel utilisation is studied. The
sidewalls of the tyre contract and relax over and over,
nearing to 500 times per minute at highway speeds.
And, the tread deforms from a circular to a flat shape
and back to circular again there being certain practical
factors that can abate flex and heat. Inflation pressure
has effects as follows; underinflated tyres lose their
shape at a faster pace, develop high heat, and hampers
fuel economy. Perfectly inflated tyres conserve fuel by
mitigating rolling resistance. The stresses developed
are lesser than the yield strength of rubber even when
the tyre is overloaded. The rolling loss will be
increased for overloading and in turn will elevate the
fuel consumption rate. A possible solution for
controlling fuel

consumption by varying tyre

operating load/pressure  conditions is  given.
Incrementing tyre pressure is a feasible and cost
effective method of fully or partially nullifying for
increased rolling resistance. Some fuel conservation

can be accomplished by this method.[5]

Prof. P.M. Borade, Gopinath Keskar, Yash Girme,
Digambar Ghevade, Akshay Shelke.

Explained the basic workings of a CTI system study,
the different aspects in which CTI systems give
benefits are analysed and the cost benefit of installing
a CTI system is studied. The system which possesses
sensors feed the information to a display panel which
can be handled manually. The electronic unit keeps in

hand all the information. The source of air is obtained
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from the vehicles’ air braking system and pneumatic
systems. Hence it aids re-inflation of the tyres to
optimum pressure conditions. The transportability
requirements in the former Soviet Union and Warsaw
pact countries were highly consuming due to poor
roadways and highway quality. As a result, a major
step was taken by these countries to develop systems
which
and central tyre inflation
(Kaczmarek, 1984). Kaczmarek (1984) believed that

“One of the most effective and well proven systems

to enhance mobility, included primary

SuSpEl’lSiOl’lS systems

that have been adapted to wheeled tactical vehicles to

improve the overall vehicle mobility is CTI". [6]

Sagar Adakmol, Tushar Shende, Dikshit Poriya, Sanjot
Fotedar, Prof. S.P.Shinde.

Studied to develop a self-inflating tire system. It
ensures that tires are properly inflated at all times.
The design of project is successfully tested and
installed with the help of centralized compressor. This
innovation leads to provide fuel savings of 1-4% and
increase tyre life by up to 10%. The system uses
the

atmosphere & to compress it to a required pressure. It

reciprocating compressor to get air from
is perfect for inflators, cars and bikes. When the
pressure drops below required level, the sensors sense
the change in pressure and start compressor to recover
the pressure drop inside the tyre. It does not require
any special attention from driver side after the system
being installed. It eliminates the need of checking tyre

pressure manually, thus saving time and labor.[7]

Ambarish G. Mohapatra. develop the automobile Tire
Pressure Monitoring System (TPMS) helps the driver
to be alert about the change in tire pressure. The
pressure sensor was made using a self temperature
regaining diaphragm type strain gauge. It was
designed to measure maximum tyre pressure of
2.5kg/cm2 or 35.55psi. The system was continuously
transmitting the tire pressure value to a central
receiver. The output of central receiver system is

displayed on the LCD receiver. Whenever the

pressure will go above 25kg/cm2 and below
2.2kg/cm?2, the feedback was displayed on the LCD
display and additional warning sounds using buzzer.
Various output sensors with different input pressure
are noted at room temperature. Same as further an
elevated temperature to determine different static
character of sensors. By using different pressure levels
and analysing the sensors output, different sensors
characteristics were studied. To maximize the life of
transmitted battery and minimize the consumption of

power, the pressure data successfully transmitted.[8]

T Pletts. Studied the workings of a CTI system. This
technology offers perks such as saving in road
maintenances cost and mobility improvement, but it
also reduces the two main components. A CTI system
permits a vehicle operator to optimize tyre and
vehicle performance by varying inflation pressures in
response to changing operating conditions (load, road
and vehicle speed) while the vehicle is moving (Foltz
and Elliot, 1996). It is largely recognized that the
installation of a CTI system results in increased
traction, improved vehicle mobility and utilization,
higher off-highway travel speeds, improved driver
comfort, reduced road surface damage, reduced fuel
consumption and extended tyre life (USDA,1993).
Central tyre inflation systems have many
advantageous benefits in the transportation industry.
These benefits include, improved vehicle mobility due
to the increase in traction when tyre pressures are
lowered, improved ride quality and cargo safety due to
the reduction in vehicle vibrations when the correct
tyre pressure is used for a particular road condition,
reduced road maintenance because sediment
production is limited and lowered road construction
costs, increased fuel efficiency and a massive increase
in the life of vehicle tyres. All these benefits
contribute to a considerable cost saving in the overall

operation of a transportation vehicle. [9]

P.Y. Andoh, F. Davis, Y.A.K. Fiagbe, T. Alhassan

presents the effect the tyre pressures of vehicles on
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fuel consumption and ways to optimize running cost
due to tyre pressure. The effects of tyre pressure on
vehicle performance are the main issues to look after
and cannot be overlooked as research shows that it
has effect on tyre wear, fuel consumption, and rolling
resistance. Required tyre pressures are generally
recommended by vehicle manufacturer and going by
the manufacturer recommendation will result in the
optimum performance by the vehicle. The results of
the research shows that less than 10% of vehicle have
the

remaining more than 90% had tyre pressures deviated.

their tyre pressure as that recommended,

Therefore we can infer that performances of other
90% are optimum and may be consuming more fuel.
Hence the developed model can be used to anticipate

the consumption of fuel consumed by a vehicle on
hilly roads.[10]

Brondex studied on and

Julien

automatically adapting the tire pressure to the driving

constantly

conditions that a car encounters is an ambitious task.
However it is probably an innovation that could
contribute to more environmentally friendly road
vehicles when one knows the impact of tire pressure
on fuel consumption. It is almost impossible to get a
reliable estimation by simulations alone of the extent
to which such a system will allow to reduce and save
fuel. This is because of the fact that the correlation
between tire pressure, rolling resistance and fuel
consumption is not fully understood. Therefore, the
only way to quantify the benefit of the adaptive tire
pressure is to make a prototype and to perform
measurements. That was the purpose of the project
and this is why all the components selected are listed
in Appendix C with their reference number and

manufacturer. [11]

Mrs. O. Hema Latha, Mr. S. Irfan Sadaq, Mr. Md.
Abdul Raheem Junaidi present the work to prove solar
photo voltaic is used to generate the power to run the
air compressor used for inflating tyres. A solar
powered air compressor does exactly as a regular

compressor, but it's powered by the sun. Air

compressors are often used to inflate tyres, power
drills used by oil and gas companies because there is
no power available, solar powered air compressors
make powering these inflation system and drills very
easy. The radiations in the form of energy received
from sun is collected by the solar photovoltaic cell,
the energy is stored and collected in battery and, from
battery it is brought to the compressor if the
compressor is DC motor operated. The voltage
regulator or charge controller, microcontroller are
used to control the fluctuation in the voltage. From
batteries using inverter the energy is converted for AC
motors air compressor or in many cases SMPSs are
also used. Once the battery is charged the energy is
transferred to air compressor and it starts working.
The purpose for the research work had been
successfully performed and it had been noted that the
actual operation of an Air compressor can be
performed using solar panel voltage which is used to
drive the air compressor effectively without any
external supply that will eliminate the usage of using

non conventional source of energy. [12]

Anirudh Addala & Srinivasu Gangada aims to examine
the performance of a car which takes air as the
working medium. Air car is currently being developed
which is still in progress and is under R&D stage all
over the world. Reviews and feedbacks on the
availability and the impact of the fossil fuels in the
present and future generations led us to design a
vehicle which runs by renewable energy sources. The
technology of compressed air vehicles is turned out to
not new, in fact, it has been around for years.
Compressed air technology allows engines/ motors
that are both non-polluting and economical. After
months of research and development, the compressed
air car is brought into existence. Unlike electric or
hydrogen powered vehicles, compressed air car is not

expensive. [13]

Priyadi, M. Pujiantara, and M. H. Purnomo focuses on
the work done on the size of tank required to store the

potential energy of the compressed air that provides
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the mechanical power needed by DC generator that
supplies a fixed power DC load for 12 hours. The
design of the rest of system (upstream of the storage
tank) will be discussed in future reports. In the paper
they discuss about an application of small scale CAES
to replace chemical battery storage in solar home
systems (SHS). SHS is a government electrification
project for non powered rural areas where it is
difficult to use power source other than solar power.
The project is set up by distributing small solar
photovoltaic (PV) systems with capacity to cover even
the minimal electrical power requirements needed for
lighting in areas like rural communities. More
research of the efficiency related to the regulator
setting show that, if it is possible to use a boost
converter with a wider input voltage range. More
work is required to evaluate the components upstream
of the storage tank and to complete this assessment of
the possibility of this system replacing conventional

SHS arrangements. [14]

Harendra Kumar Yadav, Vijay Kumar and Vinay
Kumar Yadav, pivot their study on the multifarious
use and necessity of solar energy in India. Country
like India is very unbalanced in electricity production.
Production is less when compared to consumption.
Requirement consumption is around 5000 trillion
kWh per year. There is prolific amount of solar
radiation incident over India ranging from 1200-2300
kWh per square meter. The government of India is
trying to improve the solar energy consumption and
launched Jawaharlal Nehru National Solar Mission
(JNNSM) on
great option in country like India to increase power
This is

protection

31st March 2013. Solar power is very

production. also very good for our

environment and our economic
development. Solar energy is unlimited source of
energy, and our country also provide suitable climate
for this energy, but we need some better ideas and
source to increase efficiency and decrease production

cost [63,64,66]. [15]

For many decades, utilizing the energy from the sun
has always had great potential but large scale
utilization has faced many bottlenecks. Amongst the
many bottle necks are cost of Technology, energy
storage, distribution of solar power and daily/seasonal
variability of solar resource. R.S. Anand, M.K. Das,
S.SXK. Iyer, S. K. Mishra, P.S. Sensarma, A. Singh
address these challenges under three broad research
themes of solar energy capture, distribution, and also

the storage.

We are proposing to use multicrystalline Si solar cells,
amorphous silicon solar cells, and 2D-concentrators
using micro morph Ge/GaAs/GalnP Solar Cell
This the

entrepreneurs of our country to invest more in solar

Technology. will also encourage
energy technologies. The projects are serving as test
platforms for large scale solar energy utilization
technologies, providing more energy source. These
projects are making their way in the academic
institutions in long-term solar energy research,
development, and pedagogical teaching activities. The
project have increased the awareness of green

technologies amongst the public.[16]

IV. CONCLUSION

After reading and analyzing the data collected from
various papers we can conclude that a proper tyre
pressure is necessary for optimum fuel consumption
and less wear tear of tyre. Such solar powered air
compressor can be used for refilling tyre and air
station can be created along road or also can be used

for household purpose.
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ABSTRACT

Most of the household refrigerators work on the vapor compression refrigeration system which are holding
high coefficient of performance. The research article elaborates work about COP enhancement of domestic
refrigerator by making alternative arrangement for condenser. The maximum utilization of thermal energy is
achieved by proper utilization of Heat Exchangers, and selection of temperature gradient. The purpose of paper
is to compare the COP of refrigerator by using spiral shaped condenser and the refrigerant R-134a with
commercial refrigerator. It was observed that the COP of VCRS noticeably increased by using spiral type
condenser with enhance rate of Heat Transfer through Heat Exchanger.

Keywords: Condenser, COP, Refrigeration, Heat Rejection.

I. INTRODUCTION

ondenser

Most of the domestic and commercial refrigerators are AlARIARIZeRS H |

operates on ‘Vapor-Compression’ cycle and run for
[ High Pressure
. gas ”
normal COP value which holds the scope of =1 High Pressure
: : - - W Low e =
improvement with alteration made in components m [swriessus Comprassor ;

Evaporator

assembled in system. Energy recovery is the prime Figure 1

requirement today to optimize energy consumption.

The maximum utilization of thermal energy is . . .
g8y Refrigerant effect is obtained at the evaporator, low

achieved by properly designed Heat Exchangers, and pressure liquid refrigerant flows in the coils of

selection of temperature program. Figure 1 shows the
P prog & evaporator and absorbs heat from product; the

schematic diagram of components for typical vapor- . .
refrigerant vaporizes and leaves for compressor. From

compression refrigeration system. Basic components . .
Figure, the vapour is compressed at constant entropy

of refrigeration system as shown in the below Fig., . . .
& Y 8 and exit compressor as a vapour which holding very

they are compressor, Condenser, Expansion valve, high temperature. The liquid refrigerant goes through

evaporator. . .

p expansion valve/Throttle valve, where its pressure
decreases abruptly, causing flash evaporation and
auto-refrigeration of less than half of the liquid. The

resulting refrigerant vapour returns back to the
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compressor inlet to complete the thermodynamic
cycle and so on. This report work elaborates the heat
exchanger i.e. condenser. Which is mainly classified
based on the shape of the coils, type of flow of
refrigerant. Condenser is a device or unit used to
condense a sub-stance from its gaseous to its liquid
state, by cooling it. Lots of modifications and
exploration has been done on refrigeration system in
order to improve the efficiency and ease of getting
cooling effect. P.G. Lohote et al. [1] contributed by
using spiral condenser to raise COP of refrigerator to
the value that was never before. The Experimental
work centric about performance study of spiral shaped
condenser used in refrigerator holding 165 litters’
capacity. B. Santosh Kumar et al. [2] performed the
experimental investigation of vapor compression
refrigeration system with spiral shaped condenser.
Experiment was done on kelvinator refrigerator of 165
liters and hermitic compressor is used. Bilal A.
Qureshi et al. [3] studied experimental observation on
the impact of fouling on the condenser of a vapor
compression refrigeration system. An experimental
study of condenser fouling factor on some
performance characteristics and properties of a simple
vapor compression sys-tem is presented. It can be
conclude that due to fouling heat transfer rate of

condenser was decreases.

II. EXPERIMENTAL WORK

The condenser is one of most important component of

Vapor compression refrigeration system which
contributes lot in the overall system performance. As
function of Condenser is dissipating the heat absorbed
by refrigerant during the process of evaporation and
compression. The refrigerant COP is the function of
the

undertakes modification of condenser geometry and

its operating temperature, current work

thus through effective temperature regulation
maintained, system COP would be high. The project
work is centric about, installation of spiral and micro
channel shape base condenser to the refrigerator

holding 165 Liters capacity.

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

The specification of the spiral shaped condenser and
the coil diameter is shown below:-

Condenser coil diameter (Copper):- 6.35 mm

Length of Condenser Coil (Copper) :- 8.5 m

No. of Turns :- 7 Turns

Refrigerant Type:- R-134a

7Y

Figure 2. Actual picture of experimental setup

ITII. PROPOSED METHDOLOGY

To increase the COP of the refrigeration system many
changes can be done in the design of condenser and
evaporator. As we increase the effectiveness of the
condenser, ultimately COP of the system increases.
Effectiveness of the condenser can be increased by
many methods some of them are, Geometry of the
condenser coil, Increase the surface Area, thermal
Conductivity of the tube material, Fin spacing After
literature survey we felt that there is chance to
the the

considering the geometry of the condenser tube.

increase effectiveness of condenser

104



Subcooling

X Qcord
3 Condensation ‘\\ & 2°

-
3 .

Expansion v
P fecamccccccncinfiong " 4
4

Weemp

Compressh

Qovap

S T

\

Superheat

Enthalpy (kJ/ks

Figure 3

IV. EXPERIMENTAL PROCEDURE

The following procedure is intended to build an

experimental set up for Vapor compression
refrigeration system
e Domestic refrigerator working on Vapor

compression cycle with holding capacity (165
Liter) is used for study.

e Pressure and temperature sensors are fixed at
the point of compressor entry and exit too.

e Conventional condenser replaced by Spiral
shaped condenser coil.

e R-134a refrigerant is charged in to VCR system

e Switch ON the

observations are noted from Pressure gauge and

refrigerator system and

temperature indicators for  respective
temperature readings.

e The performance of the existing system, with
Spiral condenser is investigated with respect to
set of observations.

e COP is investigated with the help of P-H chart

e The results are tabulated for Existing, Spiral
condenser based system

e The Compression of spiral shaped Condenser

VCRS is done with respect to commercial VCRS.

V. CALCULATION AND RESULT

Existing Calculation-
e COP (Copper)= 3.57

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

e Heat Rejection in Condenser = 206 KJ/Kg

e Theoretical Power
Compressor = 0.978 KW

e Heat Transfer Rate = 18.7 KW

e COP= (hi-hs) / (h2-h1)

Consumption of

e hi=hgel:
o Si1=5
o hZZhg@ pr.condent Cp [Tsup - Tsat@pr.conden]
e hs=hreTs
e hs=hseT
Temperature vs Time
5
4
3 W Existing
Condenser
2 M Spiral Condenser
1
0

1 2 3 4 5

Gharp 1

VI. CONCLUSION

The current work is centric about performance study
of spiral shaped condenser used in refrigerator holding
165

experimental set up used in analyzing performance of

liters’ capacity. The data obtained from
spiral shaped condenser used as a part of vapor
compression system. With introduction made for
spiral shape condensers. COP value found increased

by 5.06 % over the conventional refrigeration system
e With the help of our arrangement heat loss
increases via conduction-convection-conduction-

radiation.

With this setup we are increasing COP of refrigerator

with little increasing power consumption.
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ABSTRACT

The main aim of this paper is to study of unloading system and their various components and find effects on
various parameters. As we found for unloading the cement, grain bags, humans have been used which is a slow
process of unloading of the bags. Due to which ideal time of trucks increases. So to fulfil requirement we have
to make such system which will eventually reduce the ideal time of lorry and faster unloading takes place
rather than traditional unloading in which human workers are used or waiting for workers which requires a lot
of time. And, finally we are going to design the system which can easily unload heavy bags. In this system an
overall design of the lorry unloading mechanism has been carried out. The dimensions of the main components
have been determined for a load capacity of 50kg (490.33 N) having rope fall. Various dimensions for cross

section of various shapes for unloading have been found. In this project we tried our best to design, fabricate

and to make working model of lorry unloading system.

Keywords: Hoist, Actuator, wire rope, Cranes, Unloading.

I. INTRODUCTION

In our system, we will be using I section, wire rope,
actuators, gear arrangement, DC motor, rope drum,
DBT remote control, etc. Our system is a load lifting
device that is provided with wire rope drum. It can be
used to raise and lower the load of the semi finished
or fully finished components or raw materials. We
studied a system that is rigidly fixed to the ground or
mounted on the rear side of vehicles. The system is
operated by a operator with skilled technic. It is
mostly employed for lifting or lowering heavier parts
and moving from one place to another. The system
needs to have more convenient apparatus to produce
high lifting torque and gives better mechanical
benefits to move the load that cannot done by worker.
The system is mainly used in loading and unloading of
goods in warehouse. It can also be seen in industry
like automobile and manufacturing were assembly of

heavy components are required. It is available various
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ways or forms — all are made or chosen according to
specific purpose or use. The size of cranes varies from
the smallest jib cranes being employed in workshops,
to the largest tower cranes being employed in tall
building constructions. Mini-cranes can also be
utilized in tall building constructions for facilitating in
doing construction works on reaching some tight
locations.

II. LITERATURE REVIEW

Work Design and Analysis of a lorry unloading System
The system of loading and unloading of component in
industry or warehouse is been a major issue and need
to improve. This give fatigue to the labour and health
issue which lead to give an idea for improving a
mechanism for loading and unloading system. In this
there is a fixed system with static load to move the
component. So we make an improvement in the
system on the design and fabrication for mobile floor

crane equipment with various facilities and feature to
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issue a failure due to static load. In this system we
have improve to bear a maximum load of 50Kg. the
system consists of an actuator, era motor, wire rope ,
clamping device etc .The fabrication process involved
selection of material, Design, cutting welding and
Assembly. Arc welding is used for joining of two
metals parts. This system is very useful for loading and
unloading purpose and also improves efficiency and

consume less time and cost.

A. N. Rudenko [1]:

In this book “Material Handling Equipment” divided
into three parts.

In first part explains general information of material
handling equipment and also mansions its application
in industry, role in production. Enumerates the main
types of material handling equipment. In second part,
description of parts of hoisting machinery such as
chains, ropes, pulleys, drums, braking gears, drives,
hoisting, and lifting mechanisms of cranes. Various
types of crane are also the subjects for practical
designing wok. Design model and theory are given in
their application to general-purpose machines. Special
types of crane are not mansion in this book.

In third part, gives a brief description of elevators
(lifts).

B. Yuantal Crane [2]:

M/S, Yuantal crane had introduced working principal
of Electric overhead travelling crane. The motor is
linked to the drum through gearbox. The wire rope
winds in the drum and it connected through the
pulley block and lifting appliance. Motor provides
motion of positive and negative direction to drum
according to that rolls or releases wire rope so that the

sling and hoisting realizes lifting movement.

C. Indian Standard (807-2006) [3]:

This standard describes the design of structural
portion for cranes, hoists, specifics permissible stresses
and other details of design. In order to ensure the
economy in design in reliability in the operation of

this system. To deal with the subject conventionally,

cranes have been broadly classified into eight
categories based on their nature of duty and number
of hours in service per year. It is producers or
manufactures responsibility to ensure the correct

classification of the required cranes.

D. Indian Standard (3177-1999) [4]:

Indian standards are broader in concept and give a
standard principle in a generalized form because of
uniformity of a product or services. This standard
covers the mechanical and electrical drives of the
cranes. The components of crane are made with
dimensions or design in accordance with the help of

Indian standard as prescribed.

IS 3177-1999 all

components in EOT crane such as lifting hooks, shafts,

covers selection criteria of
wire rope, rope drum, flanges, sheaves, bearings, gear
boxes, couplings, fasteners, motor, etc which are

required to make this system possible.

E. ElectroMech FZE [5]:

M/S ElectroMech had introduced a new design as
“Double decked arrangement of trolley mechanism” in
single failure proof EOT crane. They developed a
single failure proof EOT crane by using two
independent rope drums. Both the rope drums are
driven by separate gearboxes and motors. Both the
wire ropes revving are taken on alternate pulleys to
maintain equilibrium of load in case of failure of one
rope system or single mechanism. The hooks used are
of duel design with dual attaching points thereby if
one attachment falls, the other load path continues to

support the load without excessive drop or swing.

G. Ranjendra Parmanik [6]:

Rajendra parmanik in a post “Design of hoist
arrangement of EOT crane(2008), he has discussed
about the history of crane, various types of crane,
application, the design of the hoist of EOT crane is
done by algebraic calculations and a model design of

the various parts of EOT crane
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H. Dr. Frank Jauch [7]:

Dr. Frank jauch in a post “Care, use and maintenance
of wire ropes on cranes”, he has discussed about drum.
There are two types of drum he discussed: single layer
drum & multi-layer drum. Both are used based on
lifting capacity of an object. He has also discussed

about crane ropes.

I. Michael G. Kay [8]:

Material handling (MH) involves “short-distance
movement that usually takes place within the confines
of a building such as a plant or a warehouse and
between a building and a transportation agency.” It
can be used to create “time and place utility” through
the handling, storage, and control of material, as
distinct from manufacturing (i.e., fabrication and
assembly operations) which creates “form utility” by

changing the shape, form, and makeup of material.

It is often said that Material Handling only adds to the
cost of a product, it does not add to the value of a
product. Although Material Handling does not
provide a product with form utility, the time and
place utility provided by Material Handling can add
real value to a product, i.e., the value of a product can

increase after Material Handling has taken place.

J. Wire Rope

When a large amount of power is to be transmitted
over along distance from one pully to another then
wire rope is widely used in elevators, mine hoist,
conveyors hauling devices and suspension bridges.
The wire ropes run on a grooved pulley but they rest
on the bottom of the grooves and are not wedged
between the slides of the grooved. The ratio of driving
tension for the rope drive may be obtained in similar
way as v-belt which gives as the advantages like
lighter in weight , silent operation. The wire rope can
withstand shock loads, more reliable and durable. It
does not fail suddenly which gives us high efficiency
and provide low cost. withstand shock loads, more
reliable and durable. It does not fail suddenly which

gives us high efficiency and provide low cost.

III. CONCLUSION

1. From the above survey we also recognised that in
industries for unloading bags small unloading
systems are used outside the vehicle and near to
warehouses.

2. Small unloading cranes like Jib cranes, hoists, etc
are used for lifting purpose or to move the heavy
loaded parts from one place to another.

3. As per the study, we found that some of the
traditional system used in unloading lorries has
rigid construction, consisting of various hydraulics
and pneumatics systems inbuilt in the vehicles
which utilizes more space, increases the cost as
well as maintenance of the system.

4. As per our survey we found that in small lorry,
retail shops does not have such facilities. For
unloading purpose human workers are used for
unloading cement, grain bags like material. At
such places there is unavailability of workers to
unload the vehicle. Hence, the ideal time of the
vehicle and driver is increased which causes the

decrease in productivity of the vehicle.

So, focusing on retail shops and small lorries where
productivity of the vehicle is considerably low due to
lack of manpower. Therefore, we have targeted this
particular problem to be resolved and optimum
solution that can be operated by driver only is taken

into consideration.

IV. RESULT

The proposed system will be flexible for small vehicles
which are used to transport the bags from warehouse
to retail shops such vehicle includes TATA 407, TATA
307, Pick-up vans, etc. There will be no need of extra
labour to unload the vehicle. The driver itself will be
capable of operating the proposed lorry unloading
system.

The proposed lorry unloading system may reduce the

human fatigue caused due to unloading of heavy bags.
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It will also increase the productivity of the vehicle, as
it can be used any time on any lorry with minimum

time as compared with traditional unloading systems.
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Evaporative Cooling Methods : A Review
Himanshu Mankar, Niraj Pawde, Suraj Pawde, Abhishek Sawant, Khushal Nasre, Ganesh Mohadikar
Mechanical Engineering Department, Dr. Babasaheb Ambedkar College of Engineering and Research, Nagpur,
Mabharashtra, India
ABSTRACT

Now days due to energy crisis and harmful effect to environment, there is more and more urgent need of
energy saving in air conditioning and water cooling demands in mainly consideration of all the free cooling
techniques. Among them evaporative cooling is well known technique from long time which gives good results
and wide number of applications in residential, commercial, agricultural, and institutional buildings to
industrial applications like as spot cooling in power plants, foundries, etc. This papers aims to review the
recent development concerning evaporative cooling technologies that could potentially provide sufficient
cooling effort, reduce environmental impact and lower energy consumption. The authors have reviewed
various journal papers and suggested different schemes of classification. The review covers working principle,
performance of evaporative cooling technology and also studied direct, indirect and direct-indirect cooling
system. The study focusing on investigating the method of cooling, benefits in terms of power consumption,
cost saving and various environmental aspects, In addition, certain gap areas are identified that would help
researchers in future research.

Keywords: Evaporative Cooling, Energy Consumption, Method of Cooling, Environmental Aspects.

I. INTRODUCTION II. METHODS AND MATERIAL

Evaporative cooling has been in use for many decades A, DIRECT EVAPORATIVE COOLING (OPEN

CIRCUIT)

Direct Evaporative cooling introduce waterdirectly

in India for cooling water and for providing thermal
comfort in hot and dry regions. Evaporative air

conditioning systems offer an attractive alternative to into the supply air stream (usually with a spray or

the conventional summer air conditioning systems in  some sort of wetted media). As the water absorbs heat

places, which are hot and dry. Evaporative air from the air, it evaporates and cools the air. In direct
conditioning systems also find applications in hot
the

systems

evaporative cooling the dry bulb temperature is

industrial environments where use of

lowered but the wet bulb temperature remains

conventional air conditioning becomes ynchanged. In operation a blower pulls the air

prohibitively expensive. In addition, evaporative
cooling systems are more environmentally friendly as
they consume less energy and their performance
improves as air temperature increases and humidity
decreases. As it is relatively cheap and requires less
energy than other forms of cooling thus it has a prime

importance in summer season and hot condition.

IJSRSET1819 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 111-113 ]

through permeable water —soaked pad. As the air
passes through the pad, it is filtered, cooled and
humidified [6]. A recirculation pump keeps the media
(pads of woven fiber or corrugated paper) wet, while
air flows through the pads. To ensure that the entire
media get wet, more water is wet, more water is
usually pumped and can be evaporated and excess

water drains from the bottom into a sump. An
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automatic refill system replace the evaporated water
the efficiency of direct cooling depends on the pad
media. A good quality rigid cellules pad can provide
up to 90% saturation efficiency while the loose aspen
wood fiber pads shall result in 50 to 60 % contact

efficiencies.

Teract evagaratlye coollag

Fig 1z Divect evaporatlve coling (DEC)

Figure 1. Direct Evaporative Cooler

B. INDIRECT EVAPORATIVE COOLING (CLOSED
CIRCUIT)

Indirect evaporative cooling lowers the temperature
of air via some type of heat exchanger arrangement, in
which a secondary airstream is cooled by water and
which in turn cools the primary airstream. The cooled
air never comes in direct contact with water or
environment. In indirect evaporative cooling system
both the dry bulb and wet bulb temperatures are
reduced. Indirect evaporative coolers do not add
humidity to the air, but cost more than direct coolers

and operate at a lower efficiency.

Exhaust

ﬁ Cooler air

Primary
air stream

Sacondary
air stream

Figure 2. Indirect Evaporative Cooling

C. COMBINED EVAPORATIVE COOLING

This type of evaporative coolers combine indirect
with direct evaporative cooling. This is accomplished
by passing air inside a heat exchanger that is cooled by
evaporation on the outside. In the second stage, the
pre-cooled air passes through a water-soaked pad and

picks up humidity as it cools. Because the air supply to

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

the second stage evaporator is pre-cooled, less
humidity is added to the air, whose affinity for
moisture is directly related to temperature. The two-
stage evaporative cooling provides air that is cooler
than either a direct or indirect single-stage system can
provide individually. In many cases, these two-stage
systems provide better comfort than a compressor-
based system, because they maintain a more favorable
indoor humidity range.

2-Stage or Indirect/Direct
Evaporative Cooling

Outdoors i Fm foe Indcors
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Figure 3. Combined Evaporative Cooling

D. ACTIVE DIRECT EVAPORATIVE COOLING

The active direct evaporative coolers are electricity-
driven systems, however, it use a fraction of power for
air and water circulation. So, it is considered much
less energy intensive than other traditional cooling
technologies, with energy saving up to 30% . A typical
direct evaporative cooler comprises of evaporative
media (wet able and porous Pads), fan blows air
through the wetted medium, water tank, recirculation
pump and water distribution system, as illustrated
schematically in Fig 1. The direct evaporative cooling
is an adiabatic cooling process, i.e. the total enthalpy
of the air is constant throughout the process, as shown
in Figure. The water absorbs the sensible heat from
the supply air and evaporates causing the air
temperature decreases and its humidity to increase .
Theoretically, the supply air could be cooled to 100%
effectiveness, but in such process a wet-bulb
effectiveness of 70 % - 80 % only is achievable
because of short contact time between the two fluids,
insufficient wet ability of the pads. Eventually the
system would not be able to cool down the incoming

air lower than its wet-bulb temperature. The wet-bulb
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effectiveness could reach range between 70-95% in

most current commercial processes.

E. PASSIVE DIRECT EVAPORATIVE COOLING

Passive cooling techniques use natural phenomena,
energies, and heat sinks for cooling buildings without
the use of mechanical apparatus consume electrical
energy. However, small fans and pumps could be
required. Passive DEC is depends on the climate
which means the techniques applied for hot and
humid regions are different from those for hot and dry
areas. This technology is able to reduce indoor air

temperature by about 9 °C.

I1I. RESULTS AND DISCUSSION

Various cooling technology been studied here but a lot
more can be developed to increase cooling efficiency.
Combined evaporative method is most efficient but
also being on high cost its losses its economy. Direct
method is mostly used in many country as it the
cheapest method with less maintenance.All these
methods order can be developed to provide cooling at
zero energy cost, no harmful effect to environment

and also having low initial cost.

IV. CONCLUSION

As using the water for the evaporation purpose, which
leads to decrease the temperature of the air also
containing the most economically environmental
effective system. In this review paper of evaporating
cooling technology, methods are studied for the
commercial and comfort purposes. Indirect
evaporative coolers has shown higher values of
effectiveness and more economically operated in the
terms of energy consumption saving, particularly the
M-Cycle, which is based on dew point IEC system.
However the combined system of direct and indirect
cooling system have similar performance or even the
higher but their system consist of higher initial cost

and the major problems like noise & vibrations,

pressure loss and friction loss. Recent work on
experimentations and the Methodologies suggested by
the author have shown the considerable potential
towards enhancing the performance and cooling

capacity of the system for building cooling.

V. REFERENCES

[1].Jain D.Development and testing of two-
stageevaporative cooler. Building and
Environment,2007; 42: 2549—-

2554:d0i:10.1016/j.buildenv.2006.07.034

[2]. Watt ] R., Evaporative cooling handbook, 2nd
edition. Chapman and Halt, New York 1986.

[3]. SuvarnaV.Mehere, KrunalP.Mudafale,
Dr.Sunil.V.Prayagi, Review of Direct Evaporative
Cooling System With Its Applications.

[4]. Aftab Ahmad, ShafiqurRehman, Luai M. Al-
Hadhrami (2013) Performance evaluation of an
indirect evaporative cooler under controlled
environmental conditions, Energy and Buildings,
vol. 62, pp. 278-285

[5]. Xuan Y.M., XiaoaF., NiuaX.F. ,HuangX., Wang
S.W —Research and application of evaporative

China: A

ResearchlRenewable

Reviews,16,3535—- 3546,2012.

cooling in review (I) -

and Sustainable Energy

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)



=R Ng
o G

g\y@gﬁ@ % iﬁ’l J s‘(:iﬁ

}'@Wﬁ dET National Conference on 'Advances in Engineering, Technology and Applied Sciences' - NCAETAS-2019

© 2019 IJSRSET | Volume 5 | Issue 6 | Print ISSN : 2395-1990 | Online ISSN : 2394-4099

LEARN TO GROW
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ABSTRACT

Comprehensive experimental and analytical studies have been carried out to understand the behavior of
existing frame buildings constructed before the introduction of seismic design codes in 1970’s. Different aspects
of the response have been investigated and inherent weaknesses have been pointed out. This usually has been
done assuming a fixed-base structure while ignoring the flexibility of soil and foundation. In this thesis, the
interaction between the super-structure and sub-structure (SSI) is investigated by modelling the soil as simple
as possible to capture the overall response of the system. As new analytical hysteresis rules and more advanced
tools of analysis have been developed in recent years, the linear response of a structure which can be
representative of a broad range of existing or newly designed structures, is investigated while allowing for
flexibility of the soil-foundation system and SSI effects. The use of flexible base in the analysis can lead to
reduction in the structural response and damage consequences in joints and infills. The results of this study
suggest that the compliance of simply modelled soil for typical building structures have in average beneficial
effects in terms of structural demand especially for stiff structures.
Keywords: Soil Structure Interaction, Linear Analysis, Shear Wall, Soft Soil.

I. INTRODUCTION flexibility is to be accounted through consideration of
springs of specified stiffness. Thus the change in

A common design practice for dynamic loading

natural period due to effect of soil structure

assumes the building to be fixed at their bases. In
reality the supporting soil medium allows movement
to some extent due to its property to deform. This may
decrease the overall stiffness of the structural system
and hence may increase the natural periods of the
system, such influence of partial fixity of structures at
foundation level due to soil flexibility intern alters the
response. On the other hand, the extent of fixity
offered by soil at the base of the structure depends on
the load transferred from the structure to the soil as
the same decides the type and size of foundation to be
provided. Such an interdependent behavior of soil and
structure regulating the overall response is referred to

as soil structure interaction. This effect of soil

IJSRSET1715 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 114-117]

interaction may be an important issue from the
viewpoint of design considerations. Also it is usual
practice to treat the brick infill as a non-structural
element and therefore all the lateral loads are assumed
to be resisted by the frame, but performance of
buildings in the recent earthquakes (e g:1985 Mexico
City earthquake, 2001 Bhuj earthquake) clearly
illustrates that the presence of infill wall has
significant structural implication. Therefore, the
structural contribution of infill wall cannot simply be
neglected particularly in regions of moderate and high
seismicity where the frame infill interaction may
in both stiffness and

cause substantial increase

117



strength. A review of analysis and design provisions
related to masonry infill RC frames in seismic design
codes of different countries show that only a few
codes have considered the effect of infill in analysis
and design of masonry in filled RC frames. On the
other hand, the stiffness and strength of in filled
frames with openings are not taken care of by most of
the codes. Hence the behavior of in filled frames with
opening needs to be studied extensively in order to
develop a rational approach or guidelines for design.
In the last three decades, the effect of SSI on
earthquake response of structures has attracted an
intensive interest among researchers and engineers.
Most of these researches focus on theoretical analysis,
while less has been done on the experimental study.
The interaction among the structure, foundation and
soil medium below the foundation alter the actual
behaviour of the structure considerably as obtained by
the consideration of the structure alone. Flexibility of
soil medium below foundation decreases the overall
stiffness of the building frames resulting in an increase

in the natural period of the system.

II. MODELLING AND ANALYSIS

Idealization of Structure
To study the dynamic behavior of building structure
the

interaction, building frame is modeled as 3D space

while considering effect of soil structure
frame using standard two nodded frame element with
two longitudinal degrees of freedom and one
rotational degree of freedom at each node. At the
interface of infill and frame, the infill element and the
frame element are given same nodes. The idealized
form of a typical 3 bay x 3 bay 10 storey building
frame with infill wall modeled as represented
schematically in figure the present study also
considers bare frame to see how correctly the
influence of soil structure interaction on dynamic
behavior can be predicted. This may give an idea
about the error, which one should liable to commit if
this popular but grossly inaccurate approach is

invoked. A 3 bay x 3 bay building frames with 10

storey’s on isolated footing have been considered. The
height of each storey is taken as 3. 6 m and the
longitudinal and transverse dimensions of 3 bays x 3
bay building is taken as 6 m for central bay and 6 m
for the two side bays. For all the buildings the
dimensions of reinforced concrete column are taken as
600 x 600 mm and for beam it is 200 x 600 mm.
Similarly thickness for roof and floor is taken as 150
mm and their corresponding dead load is directly
applied on the beam. The brick infill with thickness
150 mm. All the above dimensions were arrived on
the basis of the design following the respective Indian
code for design of reinforced concrete structure .
However, these design data are believed to be
practicable and hence, do not affect the generality of
the

performed. The results of non-linear static pushover

conclusion. irregularity scenario has been
analysis obtained in the form of capacity curve for
considered irregularity in the model in longitudinal
and transverse direction are shown in Fig. 4 and Fig. 5
respectively. The response reduction factor (R) is
calculated from the formulations given in Lakhade et
al. (2017) for The

formulation response

collapse prevention level.

adopted for determining
reduction factor of the considered models is given by
equation (1) (Lakhade et al. 2017).

R=R.R, .. (1)

STH

As mentioned in IS 1893(1):2016, value of R for
considered model is taken as 5. But the value of R

obtained for model is 5. 77 (i. e. , greater than 5) in
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III. RESULTS AND DISCUSSION

Linear Static Analysis

The plan layout and elevation of G+10 storey building
is shown in fig. The building is deliberately kept
symmetric

in plan along both orthogonal directions. The building
considered is assumed to be located in Seismic Zone
II.

Data

1) Live Load = 3. 5 kN/m2 at typical floor, 1. 5 kN/m2
at terrace

2) Floor finish = 1 kN/m2

3) Terrace finish = 1 kN/m2

4) Location = Nagpur city

5) Earthquake load = As per 1S-1893(Part-1)-2002
6) Storey height =3. 6 m

7) Walls = 0. 15 m thick

8) Column size =0. 6 X 0. 6 m

9) Beams =0.2 X 0. 6 m

10) Slab thickness = 0. 15 m

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)



11) Density of concrete = 25 kN/m3
12) Density of brick = 20 kN/m3

13) Seismic zone = II

Bare frame (Soft soil)

The results of non-linear static pushover analysis

obtained in the form of capacity curve for considered

irregularity in the model in longitudinal and
transverse direction are shown in Fig. 4 and Fig. 5
respectively. The response reduction factor (R) is
calculated from the formulations given in Lakhade et
al. (2017) for The

formulation response

collapse prevention level.

adopted for determining
reduction factor of the considered models is given by

equation (1) (Lakhade et al. 2017).

R:RsRu

As mentioned in IS 1893(1):2016, value of R for
considered model is taken as 5. But the value of R

obtained for model is 5. 77 (i. e. , greater than 5

Table 1
Case No. | Storey Max Max. Frequency | Period | Base shear
Reaction | Displacement of | In Cyc/sec. | In Sec In KN
In KN top storey
In mm
SB2’a G+10 5758 40 0.75 1.3
(Without 0.84 11 436
55D 0.84 1.1
SB2’b G+10 5248 50 0.60 1.6 412
(With
SSI) 0.64 1.5
0.62 1.59
SB2’b’ G+10 4558 74 0.4 2.4
(With
SSI) 0.4 2.4 291
0.53 1.8

IV. CONCLUSION

In the present study, the effect of soil structure
interaction on the dynamic characteristics of structure
has been studied. Some of the conclusions that can be
drawn from the observations made above are,

1. The study shows that consideration of different
parameter such as soil structure interaction, and
location of walls influences time period, displacement

and base shear of building frame considerably. Hence

it is important to consider to all these parameters in
the analysis of structures.

2. Shear walls located in the central part of the
multistoried building gives lesser displacement and
more
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ABSTRACT

Damage to irregular structures caused by asymmetry in plan has been observed during many major and minor
earthquakes during the past. The non-coincident center of mass and stiffness in a structure generate plan
asymmetry which causes torsional vibration resulting in severe damage to structural components in the more
laterally flexible regions of the structure. Modelling plays a very important role in design and analysis of
structures. In the present study, a typical irregular plan of building with 5-storey is considered and is assumed
to be located on medium soil condition and seismic zone V. The building is analyzed by using response
spectrum analysis and designed as special moment resisting frame as per the specifications of Indian Standard.
Further, the performance of building is assessed using Non-linear static procedure i.e. static pushover analysis
as per ASCE-41. In addition to this the response reduction factor (R) of considered model is also evaluated. It is
concluded that, for irregular buildings considering response reduction factor R same as that provided in Indian
seismic code is inappropriate and the value should be less than 5.
Keywords: Asymmetric building, Response Spectrum Method, Non-linear Static analysis, Response Reduction
factor.

I. INTRODUCTION

This causes obstruction in the flow of forces and stress

concentration increases in the critical areas. Torsional

So far irregularity has been studied by many
researchers and important recommendations has also
been laid in the Indian codes, so as to avoid the major
devastation during seismic actions. Different types of
irregularity seen practically

Vertical stiffness irregularity

Mass irregularity

Vertical geometric irregularity

Out of plane offsets

a
b

c

d. In plane discontinuity
e

f. Discontinuity in capacity (weak storey)
8

Torsional sensitivity
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forces occurs as CM and CR (Centre of mass and
rigidity) do not lie at same points. The torsional
stresses are quite dangerous, causing complete failure
of the structure. Static method i.e seismic coefficient
method mentioned in IS 1893: 2016 Part I may not be
useful as it is based on regular distribution of stiffness
and mass in a structure, and hence it becomes less
accurate. Figure 1 shows different plan irreguality
arrangements which are observed, which are proved
to be dangerous, Indian codes on earthquake resistant
design laid some stringent clauses for the design of

irregualr buildings.
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Figure 1. Plan irregularity in buildings, (google search)

Shelke and ansari, 2007 considered the irregularities

of the structure namely mass, stiffness and

vertical geometric irregularity. It was obsreved that
the structure with mass irregualrity experience large
base shear than regualar structures. Stiffness
irregularity structures experience large storey drifts,
further, darshale and Shelke, 2016 studied the to
control the effect of irregualrity by using base
the

displacement, shear forces, bending moments, base

isolation. Base isolation reduced lateral

shear, storey acceleration, interstorey drift as
compared to the conventional fixed base structure.
Which shows the effectiveness of base isolation and
concluded that base isolation is very effective seismic

response control device.

Sheikh and Shinde, 2016, studied about the seismic
analysis by considering mass irregularities given in the
specific codes and investigated the proportional
distribution of lateral forces evolved through seismic
action in each storey level due to changes in mass of
frame on vertically irregular frame. Bhosale, et al.
(2016) examined the seismic performance of buildings
with irregular distribution of mass, stiffness, and
strength along the height may be significantly
different from that of regular buildings. Stepped and
setback buildings under the category of vertical
geometric irregularity needs to be investigated in
detail to validate the special design requirements
recommended by design codes. Further, Mohod, 2015,
examined the effect of shape and the plan of the

structural building on the response of seismic analysis.
Buildings with irregular geometry respond differently
against seismic action. . It has been observed from the
research that simple plan and configuration must be
adopted at the planning stage to minimize the effect of
earthquake. Mahesh and Rao, 2014, presented a paper
in which a G+11 multistorey building with regular
and irregular configuration had been considered for
earthquake and wind loads using ETABS and STAAD
PRO VB8i. Different response like the storey drift,
displacement, base shear were plotted and the
inference was that when both regular and irregular
configurations were compared, the storey drift and
the base shear value were found to be more for regular
configuration. Athanassiadou C.J. (2008) addressed
multistorey reinforced concrete (R/C) frame buildings,
irregular in elevation. Two ten-storey two-
dimensional plane frames with two and four large
setbacks in the upper floors respectively, as well as a
third one, regular in elevation, have been designed to
the provisions of the 2004 Eurocode 8 (ECS8) for the
high (DCH) and medium (DCM) ductility classes, and
the same peak ground acceleration (PGA) and
material characteristics. As expected, DCM frames are
found to be stronger and less ductile than the
corresponding DCH ones. The overstrength of the
irregular frames is found to be similar to that of the
regular ones, while DCH frames are found to dispose
higher overstrength than DCM ones. Sarkar (2010)
studied about how to deal with the vertical
irregularities in stepped building. Stepped building
frames, with vertical geometric irregularity, are now
modern  urban

increasingly  encountered in

construction.

From the study of literature, it has been concluded
that irregularity is detrimental for the structures
during earthquake, hence preventive measure need to
be considered while and

designing structures

irregularity must be avoided.
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II. MODELLING AND ANALYSIS

e Selection of plan of the building

In order to thoroughly analyze the building with plan
irregularity, various shaped building having different
plan shapes will be undertaken. From the literature
thorough idea regarding plan irregularity has been
studied and L Shaped building is considered with
irregularity of more than 50%. The plan area of the
considered 5 storey building is 15 x 15 m with 3 m of
storey height. The sizes of each component of the
building is decided by designing the building for
gravity and earthquake loading. Figure 2 and 3 shows
the plan and elevation of the building. Preliminary
sizes of the frame members have been considered
based on the deflection criteria given as per Indian
standard IS 456-2000 and IS 13920-2016. Response
spectrum analysis of structure has been performed as
per IS 1893 part 1 (2016). Building is assumed to be
situated on medium soil in seismic zone V, having
zone factor 0.36. Structure is subjected to gravity loads
as per the clauses mentioned in Indian standards (IS
456, IS 875 part I and II). In the proposed structure
slab thickness and wall thickness is assumed equal to
100 mm and 230 mm (outer) and 115 mm (internal)
respectively. Structural modelling, analysis and design
have been performed in SAP 2000 version 14.2.4.
Detailed mathematical model has been prepared to
represent the distribution of structural geometry of

elements and loading in plan as well as in elevation.

Figure 2. Plan of the building

Figure 3. 3D view of the building

Thickness of slab at all floor level and roof level have
been assumed to be same and modeled as rigid
diaphragm. Archetype building has been analyzed by
using response spectrum analysis and designed as
special resisting frame as per the
specifications IS 456:2000 and IS 13920:2016 code.

The beams have been assigned with moment (M3)

moment

hinges and columns with coupled axial moment (P-
M2-M3) hinges at the two ends. To access the
performance of building nonlinear static analysis i.e.

static pushover analysis have been performed.

III. RESULTS AND DISCUSSION

Pushover analysis is performed for the considered
model under study. The different pushover curves in
terms of base shear and roof displacement in
longitudinal as well as transverse directions has been
obtained. Capacity curves of building model are linear
initially, after certain point it start deviating from
linearity to non-linearity. Non-linearity comes in
picture due to inelastic action start takes place in
structural elements. All curves are approximated by
means of bi-linearization method as per FEMA 356.

The nonlinear performance of structure depends on
stiffness, strength and ductility of structure. The
approximate estimation of aforementioned parameters
can be found from the capacity curve result of

building obtained from nonlinear static pushover

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)



analysis. Pushover analysis also give insight of weak
links present in the structure or highlight the region
of inadequate capacity. In the present case the
comparative study of change in over strength, storey
displacement, yield and ultimate base shear capacity
of structure due to irregularity scenario has been

performed.

The results of non-linear static pushover analysis
obtained in the form of capacity curve for considered
irregularity in the model in longitudinal and
transverse direction are shown in Fig. 4 and Fig. 5

respectively.

The response reduction factor (R) is calculated from
the formulations given in Lakhade et al. (2017) for
collapse prevention level. The formulation adopted for
the
considered models is given by equation (1) (Lakhade
et al. 2017).

determining response reduction factor of

R:RSR,U

As mentioned in IS 1893(1):2016, value of R for
considered model is taken as 5. But the value of R
obtained for model is 5.77 (i.e., greater than 5) in
longitudinal direction whereas in transverse direction,
R is less than 5. This shows that for irregular buildings
considering response reduction factor R same as that
of R equals to 5 is inappropriate and the value should

be less than 5.
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Figure 4. Capacity curve in longitudinal direction

1200
,,-—-""""'-—._—
1000
800
~
<. .
L6500 —Capacity Curve
-
S400 e [O
7
|
200 LS
s o CP&C
0 0005 001 0015 002 0.025

Roof Displacement (m)

Figure 4. Capacity curve in transverse direction

Table 1. Capacity curves results

Direction X Y
Initial stiffness 300411 | 92222
Ductility 2.22 1.75
Overstrength 2.1 2.13
Response reduction factor 5.77 4.147
(R)

IV. CONCLUSION

Irregularity imparts torsional forces, since CG and CM
The

concentration increases at severe locations and hence

doesn’t coincides with each other. stress
complete failure of the structure is possible. Hence,
stringent clauses have been recommended regarding
the design of irregular structures for earthquake.
Indian codes prohibits the use of such structures in
earthquake prone areas. In the present L-shaped
building is considered and the performance is
evaluated based on non-linear static pushover analysis.
Following conclusions have been made
1. Response reduction factor is found to be more
than 5 in X-direction and less than 5 in Y-
direction.
2. Pushover curves gives the capacity of the building.
3. For the considered model, ductility is less in Y-

direction as compare to X-direction.
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Rain Water Harvesting Zonation of Nagpur City
Shashank Pal, Shubham Funde, Sanket Thombare, Aditya Supsande, Nirali Wahane, Anchal Sukdheve
Department of Civil Department, GHRAET, Nagpur, Maharashtra, India

ABSTRACT

As per the study done by authors the world population increases, the demand increases for quality drinking
water. Surface and groundwater resources are being utilized faster than they can be recharged. Rainwater
harvesting is an old practice that is being adopted by many nations as a viable decentralized water source. This
paper reviews the methods, design of rainwater harvesting systems, and its impacts adopted in all parts of the
world.

Keywords: Construction Management, Risk Analysis, Bridge Construction, Construction Planning, Resource

Utilization.

I. INTRODUCTION II. METHODS AND MATERIAL

Rain water harvesting is one of the most effective The project work is divided into 3 Phase:

methods of water management and water Phase 1:

conservation. It is the term used to indicate the e The selected site was divided into 1 Sq.km area
collection and storage of rain water used for human, of grid on the map with the help of AutoCAD
animals and plant needs. software and the Google earth software

e The junctions of the grids were noted and
Artificial recharge to ground water is a process by numbered.
which the ground water reservoir is augmented at a e Then the water levels in the well were taken
rate exceeding that under natural conditions of with the help of tape on or near the noted
replenishment. The collected water is stored and junctions.
pumped in a separate pipe distribution. This is a very e The location of the well of which the water
useful method for a developing country like India in level was taken was noted with the help of
reducing the cost and the demand of treated water Google earth app.
and also economizing the treatment plants operation, e The exact location or the exact coordinates were
maintenance and distribution costs. marked with the help of GPS.

e The obtained readings were compared and the
As per the Ministry of Urban Development and fluctuations in the water levels of the different
Poverty Alleviation, Govt. of India has made areas of the city were found.

modifications to the building bye laws that requires

Water Harvesting through storing of water runoff Phase 2:

including rain water in all new buildings on plots of e The points or the location on which the water
100 sq. meters and above will be mandatory. level was taken in the 1% phase will be taken

again.
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The readings of the water levels obtained will be
compared with the readings of 1 phase.
This will give us the water level fluctuation in

the specific period of time.

Phase 3:

The points or the location on which the water
level was taken in the 1% phase and 2"¢ phase

will be taken again.

e The readings of the water levels obtained will be
compared with the readings of 1% phase and 27
phase.

e This will give us the water level fluctuation in
the specific period of time.

e The overall Fluctuation of Water level in the
Nagpur city in the whole year will be obtained.

III. RESULTS AND DISCUSSION [Page Style ]

o The water levels of the various areas were taken
and the 1# phase and the 2¢ phase of the project
is done.

e The following are the readings of the water
levels obtained in 1* phase and 27 phase:

Tabel 1
Grid |Depth
no. |Phase [Depth X Y Z
1 Phase?. |latitude |longitude |altitude

161 (095 (3.2 295081 (2335771 |327
162 |16 3.5 296013 |2335821 (311
160 |4.6 11.2 293861 (2336288 |329
163 |13 3.8 296971 (2335976 |324
164 0.9 2.1 297799 2335993 |299
165 |27 5.8 298934 2335963 |290
179 |1.8 5.9 298835 (2335019 |311
185 |2.16 4.9 304973 |2334978 (263
150 (1.2 5.2 299243 2337251 (313
134 |152 .36 298336 (2337934 |282
133 |2.8 4.5 298015 (2337848 |317

166 1.1 5.4 297841 |2339043 |468
66 1.08 135 300965 (2342011 |298
65 0.7 2.8 300097 |2342569 |338
61 1.3 5.1 296279 (2341870 |314
82 0.7 4.6 297445 |2340701 325
147 1135 2.8 296002 [2337068 |345
148 |2.02 4.6 299339 |2336907 |285
163 |13 3.2 296971 |2335976 |324
177 |13 3.1 297012 |2334989 |321
178 |1.7 3.5 298034 |2335043 |318
150 (1.25 .2 290672 |2337093 |319
210 |1.02 5.2 305023 (2333026 |307
199 |1.75 p.8 305027 |2336907 |233
200 |1.85 49 305974 (2333959 |288
186 |2.1 6.3 305963 (2335030 |297
182 |2 4.3 302192 (2335106 |315
168 |1.15 3.1 302094 |2336075 |306
184 245 4.1 303982 (2334989 |310
198 |1.8 5.2 304013 [2334041 |311
197 |2.6 6.3 303063 (2334004 |301
177 |0.9 4.1 298682 (2339113 |288
100 |1.7 5.5 299159 (2339773 |294
99 2.4 4.6 298144 |2339786 |315
116 |2.12 6.3 298035 |2339094 |334
98 0.7 4.5 296835 (2339895 |328
218 |83 12.8 305000 [2332004 |308
26 1.9 4.2 299016 (2344019 |306
27 2.1 6.5 299908 |2344064 |285
17 1.2 5.8 299951 |2344931 |291
179 |15 4.9 298923 |2335081 |341
180 425 8.2 299765 (2335260 |310
194 |44 7.9 299921 |2333837 |309
166 |1.8 5.4 299974 (2335892 |302
181 (135 .1 360843 [2335055 |283
195 |dry Dry 300680 (2331581 |280
176  |1.2 4.1 295410 |2334964 305
175 |1.15 10.1 294872 (2335132 |315
174 (1.3 9.7 293985 |2334866 |318
191 |3.05 7.9 297954 (2334052 |306
207 |7.8 12.8 298977 (2332900 |312
208 |19 5.3 300185 |2332765 |290
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143 3.7 7.1 297901 |2342875 |325

25 2.3 5.4 297735 (2343592 |309

IV. CONCLUSION

RWH is a gradual process, we can not suddenly
increase the ground water table after constructing
recharge structures, by constructing any type of
recharge structure, and we can give our contribution
in aquifer recharge. This will help to rejuvenate the
depleting ground water resources. Also help to save
the little amount of rain water which used to drain
away from many years. The methodology used in
helped to examine the ground water level of various
areas of the city.
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ABSTRACT

This paper presents a survey report of design of dam with de-silting. Siltation is most often causes by soil and
sediment spill. Due to silting capacity of live storage of reservoir decreases rapidly as well as silt also effects on
the durability of structure of dam and the usual method of river flow diversion involves construction of tunnel
and cofferdams. The cost of diversion work could be as high as 10-20% of total dam construction cost. The cost
of diversion works depends on factors such as the tunnel dimension and intended tunnelling support measures
during and after excavation. The quality of the rock through which the tunnel should be excavated and
dimension of the upstream and downstream cofferdams. The optimum diameter and the total diversion cost are
directly related to the river flood discharge. According to report of hydro power plant in India, there are
various renewable resources like sun, wind, water, ocean and tidal. The power generation using hydro
resources offers sustainable zero energy input cost, zero greenhouse gases emission, low operation and
maintenance cost. These are currently near 17% of the world total power generation is based on hydro
resources and it share to renewable power generation is 70%. All the systematic process which are discuss in
paper.

Keywords: sedimentation causes and effect de-silting for dams, diversion tunnel and hydro power plant

I. INTRODUCTION

construction of dam. The usual method of river flow

diversion involves construction of tunnel and

Dam are said to be an important source of water
supply and high importance for various other reasons.
As the sediments accumulate in the reservoir, so the
dam gradually losses its ability to store water for the
purposes for which it was built means storage capacity
of reservoir is reduce. Generally, reservoir are built in
river for water supply, power generation, discharge
regulation and flood control. The reservoir capacity
can be divide in three portion such as dead storage
volume, live storage volume and the flood control
storage volume. Construction of dam may take up to
10 or more years. In thus period, the river has to be

diverted in other to create a dry environment for the

IJSRSET1752 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 126-129]

cofferdam. The tunnel is excavated in either of the
abutment to divert the entire river flow, both its
normal and flood discharge around the site the
cofferdam are water structure

tight usually

embankment, construction of wupstream and
downstream of site to isolate the area that has to be
kept dry. The entrance is located at upper side of the
upstream cofferdam and discharge into the river in

lower side of downstream cofferdam.
In hydro power plant the water is utilized to move the

turbine which is turn and run the electricity

generators. About 26% of energy is contribute by

126



hydro power to India. According to 2010 census of
India planning commission, nearly 28.8% of India are
below poverty line. In many villages household have
no access to electricity. Basically the potential energy
of the water storage in the dam gets converted into
the kinetic energy of the moving water in the
penstock. The kinetic energy get converted into
electric energy with help of turbine and generator
combination. A 30% supply of water is fulfils with the
help of hydro power plant.
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Figure 1. tunnel with coffer dam.

The literature reviews studied are discussed below:

(SaeedSedighizadeh, Abbas Mansoori, Mohammad
Reza Pirestani and Davoud Sedighizadeh)[1]:In there
paper they shows that the basic assumptions employed
in this study to attain the necessary guides in the
selecting optimum tunnel and cofferdam in dam
diversion works. Tunnel excavation includes
surveying, drilling (and blasting in the drill and blast
method), mucking, drainage, ventilation and lighting.
Immediately after excavation of each longitudinal
segment of the tunnel, support measures for the
exposed area of the tunnel are required in various
degrees. To provide for better stability, more durable
surface and smoother flow conduit, the water carrying
tunnels are often lined with formed reinforced
concrete. The cost of civil works is related to
specifications of the project such as the locality and
topography, availability of the required materials and
equipment, quality of the soil and the rock, the

execution methods adopted by the contractor, and un-

anticipated situations regarding water, weather and

ground, among other factors.

(Mr.Pratik Ghorpade, Mr.Anand Chavan, Ms. Harsada
kadam, Mr. Sanjay Patil)[2]: In there refrence paper
they studied that the de-silting is an artificial
technique mainly used for the management of silting
of reservoir. By using D-silting artifice decrease the
volume of dead storage and increasing the live storage
of reservoir with improving storage capacity of dam.
Also improve life of dam structure with management
of sediment and silting in reservoir. Generally,
reservoirs are built in rivers for water supply, power
generation, discharge regulation and flood control.
The reservoir capacity can be divided in three
portions, the dead storage, the active or live storage
volume and the flood control storage volume.In this
method mainly conisderd the horizontal hydraulic

pressure and gravitational force present on the silt.

(Roshni  Bhoi,Dr.S.M.Ali)[3]:In

studies

this experimental
the main source of hydroelectricity is the
water which is readily available in India. Water power
can be use in various forms. the most important way is
the hydroelectric dam,were water store is responsible
for the turbine rotation and there by capture the
energy which is use to run the generator. These are
classified according to the power generation capacity.

e Large hydro power: >100 MW

e Medium hydro power: 30-100 MW

e Small hydro power: 1-30MW

These are generally use to feel a small community or
rural industry where grid is not available. The water is
store behind the dam. These reservoir is located very
high as height of reservoir decide the force of water
flowing to the turbine. Depending on the load
demand the water is allow into the turbine. The water
flow through to the turbine through the penstock
which are designed to transport water from intake to
turbine without any cavitations problem. The height
of water at the water reservoir and amount of water
into the the

penstock determine total power
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generation by a hydro plant. The water strikes the
blade of the turbine and the potential and kinetic
energy of water is converted to the rotational energy
which drives the blades of the turbine.This rotating
sharft produce alternating current in the coils of the
generator the production of the magnetic field which
is furthure converted to the electrical energy by
electro magnetic field mechanism.Thus,hydroelectric
power plant produce electricity from the energy of

water.

(Bidasaria M)[4]: In this study they work on Indira
Sagar Project in M.P., a multipurpose project, a 92 m
high dam on Narmada river was required to be
constructed but during off monsoon period flow of
300 cumecs of river Narmada was to be diverted so
that dam can be constructed. For this, it was necessary
to construct a 24 m high coffer dam to divert the off
monsoon flow through a diversion tunnel from left
abutment. This coffer dam was to be founded on a

complex geological strata.

(R.Ajalloeian, A.R.Samadi Soofi, and M.Salavati)[5]: In
this paper they introduce that from the study. In
recent year, following the increasing need to creat
space undergroung with larger scale and in greater
depth in poor areas, identifying more and more of the
earth is evident. In relation to construction of
dam,geological survey is the most important parts of
studies which can be useful and valuable information
about the design of underground space offer.Dam are

considerd as one of the most important civil structure.

(Neena Isaac, T.I.EldhoO)[6]:
shows that the storage capacity of hydro power

In there paper they

reservoirs is lost due to the sediment depositipon.
Removing the sediment deposition hydraulically by
drawdown flushing is one of the most effective
methos of restoring the storage capacity.For the
hydraulic model studies, a 1:100 scale geometrically

similar model was constructed.

International Journal of Scientific Research in Science, Engineering and Technology (ijsrset.com)

(H.Chanson, Patricks James)[7] : The authors have
documented several case studies illustrating reservoir
failures causes by siltation and catchment erosion. The
failure cases are use to introduce students to the
complexity of the reservoir management and
sedimentation. The main lesson is the importance of
designing a reservoir as a complete system, including
sediment

hydrology, soil conservation practice,

transport principles and hence the siltation process.

[ Inside a Hydropower Plant

Dam Powerhouse

Reservoir

Power Lines

Qutflow
S2001 HowStuffWarks

Control

Penstock Turbine

Figure 2. hydropower plant.
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Figure 3. De-silting
II. DISCUSSION

All paragraphs must be indented. All paragraphs must
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The entire document should be in Times New Roman
or Times font. Type 3 fonts must not be used. Other

font types may be used if needed for special purposes.

ITI. CONCLUSION

Although a conclusion may review the main points of
the paper, do not replicate the abstract as the
conclusion. A conclusion might elaborate on the
importance of the work or suggest applications and
extensions. Authors are strongly encouraged not to
call out multiple figures or tables in the conclusion—

these should be referenced in the body of the paper.
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ABSTRACT

Municipal Solid waste management is one of the major environmental problem all over the world. Solid Waste
Management which is already a mammoth task in developing country like India is going to be more
complicated with the increase in urbanization, changing lifestyles and increase in consumerism. Urbanization is
now becoming a global phenomenon, but its consequence are more pronounced in developing countries.
Improper Management of Municipal solid waste causes hazards to surrounding people. Various study reveal
that about 90% of MSW is disposed of, in open dumps and landfill, which create problem to public health and
to ecosystem. Composition of waste varies with different factors like living standards, climatic conditions,
socio- economic factors, etc. The focus of the present paper is to investigate the quantity, quality and its
management in the Nagpur City. The present paper evaluates the current practices prevalent in Nagpur to deal
with this solid waste and problems associated with it. The study is concluded with a few fruitful suggestions
which may be beneficial for the disposal of MSW.

Keywords : Municipal Solid Waste, Management, Urbanisation.

I. INTRODUCTION Composting is the best way to dispose of the solid

waste in a proper way, there are lots of composting

to Municipal solid waste was not a problem in ancient techniques which are Indore method, Bangalore

days but now a days where cities are growing at faster method, vermin-composting, landfill etc. Composting

rate and one thing is common that we can find huge
number of heaps of garbage all over the cities. Huge
volume of waste is generated and management of solid
waste is major challenge. These solid waste generated
needs to be collected, transported and shall be
disposed off properly before creating adverse impacts
on environment. Gradually the different systems were
involved and a scientific method which was
developed by using 3Rs which is reduce, recycle,
reuse. Reduce the waste stream is the most important
significant of all the options to manage waste. If waste
is not generated then we do not have to invent ways
to dispose off. Reuse is the next desirable option in
this, material can be used again and again for same
purpose. Recycling is the next step in priority it

includes the collection of used reused items.

IJSRSET1753 | Published 16 March 2019 | January-February-2019 [ 5 (6) : 130-134 ]

is a technique which creates “wealth from waste”.
After composting the solid is used as fertilizers which
are very beneficial for crops yield. “Cleanliness is
godliness” is the mantra of Mahatma Gandhiji, Father
of nation. To fulfill the Mahatma Gandhi’s dream Shri
Narendra Modi himself started the cleanliness drive.
Clean India, Green India which is kwon as “Swatch
Bharat Abhiyan”.

As we look into the world scenario developing
countries generate more solid waste compared to
developed countries. The various problems that are
found in developing are population continues to grow,
Waste per capita is rising as economies development,
Migration from rural cities to urban areas continues,

Number and size of cities increases, Globalization

130



results in industrial and hazardous waste generation
shifting to developing countries, Political interference
also hampers smooth running of local authorities in
developing countries, Vulnerability of pollution of
surface and groundwater is high because local
authorities rarely considered it in developing
countries, In terms of MSW disposal, land filling
remains the most popular choice with waste
management authorities in developing countries,
Recycling in developing countries tends to be
practiced on a community or on a for-profit
basis.Solid waste management is not restricted to
person, group, area, concerned list or non-exclusive,
non-rivalled and essential, the responsibility for

providing the service lies within the public domain

being of local nature it is entrusted to local authorities.

Nagpur also known as ‘Orange City’ is spread across
an area of 217 sq.km with population of 2.5 million
(Census 2011). The city is located at the geographical
centre of India. Nagpur is the Third Largest city in the
state of Maharashtra after Mumbai and Pune and the

largest in Central India.

Nagpur is also being developed as a Smart City under
the Government of India Smart City programme.
Nagpur is the geographical centre of the country and
is the major trade centre in the region and is well
connected. Nagpur Municipal Corporation (NMC)
spreads over an area of 227.38 sq. km with a total
population of 24.06 lakh (more than 3 million
currently) according to the census of 2011.[2] Nagpur
city makes up 4.73% of the total urban population of
the state. The city is now among the fastest growing
cities in India and is rapidly emerging as commercial,
retailing and logistic hub.[1] Nagpur Municipal
Corporation (NMC) is currently generating an average
of 1100-1200 TPD of waste, with an average per capita
generation of 444 grams per person per day. NMC has
been a progressive urban local body and has taken
some measures for improvement of waste
management in the city; however, there is still a need

for a lot of focus and considerable improvement. For

the effective management of waste, the city has been
divided into 10 zones. Door-to-door waste collection
is practiced in all wards, except outer city areas. NMC
has privatised collection and transportation of the
solid waste and awarded the contract to Kanak
Resources Management Limited (KRML) in

December 2007. KRML is responsible for the doorto-
door collection of waste and transportation of waste to
the dumpsite at Bhandewadi.

Approximately 255 vehicles of various types are
deployed by KRML for the transportation of waste,
along with handcarts, small tricycles and tipper trucks
for primary collection from the

households.[1]

II. CASE STUDY OF NAGPUR CITY

Nagpur is situated in the eastern part of Maharashtra.
The coordinates of the city lie between 78°30° to
79°30“E and 20°30° to 21°45“N,[1].

altitude is 310.5 m above mean sea level. Nagpur is in

The average

the exact centre of the Indian peninsula. The city has
the Zero Mile Stone locating the geographical centre
of India, which was used by the British to measure all
distances within the Indian subcontinent. Nagpur is
well connected with the major urban centres across
India.

Table 1. Detail Of Secondary Storage Points In NMC

Area
ZONE | NAME OF TOTAL | DETAIL OF
NO. THE ZONE NO. OF | TRANSFER
SECON | STATION
DARY
POINTS
1 Laxmi Nagar | 20 Sita Nagar
(Temporary)
Rahate
Colony
(Temporary)
2 Dharampeth | 19 Ambajhari
T- Point
(Temporary)
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Figure 2. Characteristics Of Waste

Table 2. Legislation And Laws

Sr.

Rules

Year

3 Hanuman 14 Budhwari
Nagar Bazaar,
Sakkardara
(Permanent)
4 Dhantoli 30 Ganesh Peth
(Temporary)
5 Neharu 12 Tajbag
Nagar Maidan
(Temporary)
6 Gandhibagh | 15 Sokhta
Bhawan
(Temporary)
Satranjipura | 16
Lakadgang 10 Gangabai
Ghat
(Temporary)
9 Ashi Nagar 13 Gangabai
Ghat
(Temporary)
10 Mangalwari | 21 Chaoni
Chowk
(Temporary)

—

[

*Area of Municipal Limit
217.56 sq.km, 90 sq.km developed vea
*Population 20.5 lakhs (Census of

India, 2001)
*Slum Population
estimated 2008

12.25 Lakhs

*No of Households  1.89 Lakhs

\7 *Number of Slums

@ Notified Slums
| W Not Notified Slums
o Ownership
S+ Purely Govenment
* NIT/NMC
* Private
* Mix ownership
* Housing Condition
+ Temporary
+ Semi Permanent
+ Permanent

a4
289
135

19%
14%
17%
50%

3%
39%
2%

Figure 1. Slum Location Map For Nagpur City

The Hazardous Waste
(Management,

Handling and Tran

boundary

movement)

1989

Biomedical Waste
Handling Rules

1998

Municipal Solid Waste

(Management and
Handling) Rules

2000

The Batteries
(Management and
Handling) Rules

2001

National Urban

Sanitation

Policy

2008

Plastic Waste

(Management and
Handling) Rules

2011

E-waste Rules

2011

Swacch Bharat mission

2014
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Currently, there is no working waste treatment
facility in Nagpur. Waste collected from various
parts of the city is dumped at Bhandewadi dumpsite,
which is approx. 10 km from the city centre.

ITI. DISSCUSSION
In the olden times, the method of disposal was
incineration because the quantity of waste disposal
was very less, but now as urbanization, migration,
privatization, industrialization come into power, the
generation of waste has tremendously increased. Due
to increase in the quantity of waste generation new

methods like land filling, composting, were adopted.

The new method in Nagpur city includes privatisation
of waste collection and transportation services, which
involves the collection of waste from doorsteps and
transportation to the dumpsite. NMC has privatised
collection and transportation of the solid waste and
awarded the
Management Limited (KRML) in December 2007.

contract to Kanak Resources

KRML is responsible for the doorto-door collection of
waste and transportation of waste to the dumpsite at
Bhandewadi. In the year 2008, Nagpur city came up
with the concept of a binfree city and eliminated more
than 80% of primary collection points/ community
bins from the «city. There is still scope for
improvement in the collection and transportation
system, including improvements in

of

increasing coverage of outer city areas, and bringing

logistic

management, optimal utilisation vehicles,

efficiency to segregation practices.
However , as

(Management and Handling) Rules, 2000, the landfill
site should be large enough to last for 20-25 years and

per the Municipal Solid Wastes

should be away from habitation clusters, forest areas,
water bodies, monuments, national parks, wetlands
and places of important cultural, historical or

religious interest.

But the present site are having habitats of humans in
the range of 500km,band famous temple of Nagpur
Baps Shri Swaminarayan Temple is about 3.4 km from
bhandewadi, though the temple is at an adequate
distance but as the amount of untreated waste in the
site is increasing tremendously, various problems like
air pollution. Various nearby hospitals suggested that
the amount of patients suffering from bronchitis,
asthma, skin problems are increasing rapidly. Also,
two major fires had engulfed the municipal waste
emitting poisonous gases and making it difficult for
residents nearby, which means that frequent fires
have been reported from the site due to unscientific

disposal of waste at bhandewadi.

After studying all the aspects and scenarios of waste
disposal of Nagpur city, the above methods were not

satisfactory and apt under various situations.

Therefore, we suggest some solutions that can be
undertaken.

Rather that dumping all the waste at one particular
site. which is very close to human habitation, we
suggest some other engineered dumping sites which
follow the rules of  Municipal Solid Wastes
(Management and Handling), 2000. The first one is
the vacant revenue department land near Mandwa
village in MIDC Butibori 36 kms from the city,
Around 250-300 acre of area can be used and the land
is even bigger than the present site at Bhandewadi and
can be used for more than 30 years. The other sites
that can be used are mining site at Kuhi-Dongargaon
on Umred Road. Also a site which is 20 km away from
the present site of Nagpur can be used. Bellari in
Kalmeshwar tehsil and Titur in Kuhi tehsil can also be

used.
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Figure 3. Map of Bhandewadi and nearby mines sites.
IV. CONCLUSION

With an exponentially increasing population, it is
even more important to be considerate about how
well individuals take care of the planet. Land is
limited, resources are limited, and the health of the
plant can only be heard to a limited extent. As more
and more waste is generated yearly, it is evident that
this increasing trend is unacceptable in the long run.
Landfills and recycling can only temporarily mitigate
the immediate consequences of this large waste
production. However, if the problem of municipal
solid waste is to be truly addressed, the roof of the
issue must be looked at first. If less waste is generated
in the first place, the challenge of finding
environmentally feasible ways of disposing of waste

will be much easier.
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ABSTRACT

This paper presents a report of cracks and patches are same type of road surface distresses whose assessment is
essential in India. At present, distress data collection is i