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PREFACE

The learning of Science is instrumental in developing well defined
abilities and skills such as spirit of enquiry, creativity, objectivity
and aesthetic sensibilities in young minds. Experiments are the
hallmarks of science and its learning, they are essential. Rigid
and theoretical lessons of the formal system, and often inadequate
demonstrations and experiments do not provide opportunity to
the naturally curious children to indulge in the joy of scientific
investigation. Science Exhibitions offer an opportunity to the
students to express and exchange their creative ideas, help them
to learn the methods of science, provide them with opportunity to
develop their problem solving skills and creative abilities.

With these aims, the National Council of Educational Research
and Training (NCERT) organises the Jawaharlal Nehru National
Science Exhibition for Children (JNNSEC) as an annual event in
collaboration with a State or Union Territory on rotation basis.
The JNNSEC is the final activity of a series of exhibitions organised
at zonal, district, regional and state levels and a large number of
students and teachers participate in such events.

The present publication includes write-ups of a few exhibits
selected for display in the 36th JNNSEC being organised in
Kolkata, West Bengal. Other materials like List of Exhibits which
contains the titles and synopsis of almost all the exhibits selected
for JINNSEC - 2009 along with Folder stating objectives and other
details of exhibition have also been published. It is expected that
these publications will motivate and help children to participate
in future Science Exhibitions.

The write-ups included in this publication were selected and
edited by Professor B.K. Tripathi, Dr V.P. Singh, Dr Gagan Gupta,
Dr Alka Mehrotra, Shri R. Joshi, Dr Shashi Prabha, Dr Anjani
Koul, Dr P. K. Chaurasia and Ms Sunita Varte of the Department
of Education in Science and Mathematics (DESM)
of NCERT, 1 appreciate their sincere efforts. I thank
Dr Dinesh Kumar also who started the work of the exhibition
this year.



I specially thank Professor B. K. Tripathi for Coordinating the
36th JNNSEC-2009 and seeing this manuscript through the
press. I also thank the Publication Department, NCERT for the
cooperation in bringing out this publication and for the excellent
production quality.

Hukum SINGH

Professor and Head

DESM

New Delhi National Council of Educational
20 October 2009 Research and Training
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FLoatnic Houses FOR FLooD
AFFECTED AREAS

STUDENTS
Mahesh Vilas Patil Hutatma Kisan Ahir Vidyalaya
Walwa, Sangli
Maharashtra
TEACHER
Shashikant Shankar Ambi
INTRODUCTION

A review of past few years climate shows that, living beings had to
suffer the intense effects of changes in the climate because of Global
Warming. Natural disaster and calamities have created havoc at
all levels. The most dangerous is flood situation caused by melting
of icebergs or the release of dam water for the safety of dams from
heavy rainfall.

Due to frequent floods many lives ruin and wealth is lost, also
the government has to bear a heavy economic load. Considering
all this, we are going to introduce this project for the first time
before you. Floating houses for flood affected areas.

OBJECTIVES
To highlight the seriousness of the problem and suggest solutions
to avoid any damage in such situations.

ScieNnTIFIC PRINCIPLE INVOLVED

Arichimedes Principle
Abody immersed in water or any other fluid will displace a volume
of water or fluid equal in weight to the immersed body.



MATERIAL REQUIRED

Angle box, digital boards, hard boards, rigid pillar, submersible
motor, P.V.C. pipe, dripping tap, rubber tube etc.

CONSTRUCTION

While constructing floating houses, firstly, four rigid cylindrical
iron pillars are erected in concrete foundation onto the land.

On these four rigid pillars, four hollow pillars are fixed with
the minimum gap in between and with the support of these four
hollow pillars, as shown in Figs. 1.1-1.3 the base of the floating
house which is separated from land is made like a flat small boat.

The house is constructed on the base with hollow and light-
weight concrete blocks so that the weight of the house is less.

Fig. : 1.1

WORKING

When the flood water will surround the house due to specificity
of house it will slowly float on water according to the Archimedes
principle and because of the vertical transitional motion on specific
double layered pillars the house will be lifted only upwards. It
will not move here and there as rigid pillars will hold it in position.
When the flood water will decrease the house will come to the
original position.
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Hollow Pillar
Rigid Pillar
Boat Shaped Base

Situation during Flood

Fig. : 1.3
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ADVANTAGES

(i) Damage to life will be avoided.

(i) Migration of human beings and animals will be avoided.

(iii) Damage of wealth will be avoided.

(iv) We can install solar power system on the roofs of such types
of houses for continuous electric supply.

(v) The economic load on the Government will be less.

(vi) Because of rigid pillars and a gap between the plinth and

ground such types of houses will be protected from

earthquakes also.

CONCLUSION

In this way the project 'Floating Houses for Flood Affected Areas'
will be helpful for effective management of the disaster caused by
flood.
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SiMPLE AND Low CosT SoLAR
WATER HEATER

STUDENTS

Suhail Ashraf Kendriya Vidyalaya

Girish Thapa Birpur Cantt, Dehradun
Uttrakhand

TEACHER

Usha Mendiratta
Charu Sharma

INTRODUCTION

Use of solar energy for heating water is environment friendly and
very economical. The commonly used solar water heater is effective
when it faces the sun. The present solar water heater is so designed
that it keeps facing the sun and hence it is more efficient.
OBJECTIVES

Conservation and Utilisation of Natural Resources.

MobDEL

Simple and low cost solar water heater and hot water container
for low income group.

ScIENTIFIC PRINCIPLE INVOLVED

Black coloured copper container is a good absorber of heat.

It can efficiently get heated by solar energy.

CONSTRUCTION

It consists of five units (Fig. 2.1) which are mentioned here:



Unit I: Black coloured metallic container of copper is filled with
water. A transparent glass is placed on it so that the inside
temperature can be increased. The whole unit is placed over a
high stand in the sunlight.

Unit II: A cycle rim is fixed on an iron stand and a transparent
plastic is tied on it in such a way that it can be filled with clean
water, so that when it is placed in the sunlight it can act like a
converging lens.

Unit III: Two metallic boxes are used. One is smaller and other is
larger. Smaller one is placed inside the bigger one and in between
the gaps of two boxes thermocol is filled so that their position is
fixed. A hollow black coloured copper tube in the shape of coil is
fixed inside the metallic boxes in such a way that its one end
comes out from one side of the box and the other end comes out
from the other side of the box.

Unit IV: An ordinary earthen pot is made a heat insulator by
pasting a layer of the mixture of mud, wood powder, crushed
paper and some dry grass on its outer surface.

Unit V: The box is made to move from east to west along with the
change in the direction of sun, with the help of a mechanical
structure and the wheels attached to it.

Unit I

\_/
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WORKING

In Unit I metallic container absorbs solar energy from the sun,
the important role is played by its glass cover. It does not allow
the infrared rays to go outside from it once they enter inside the
container. It increases the inside temperature due to which the
water gets heated. Unit Il acts like a converging lens. It converges
the sun rays on the metallic box of the Unit III.

Units I, III and IV are connected to each other by a hollow
pipe. Water of the Unit I is allowed to flow slowly in the coil of
metallic box through the hollow pipe. Water inside the coil gets
heated up to 80-100 C. This hot water is collected inside the
insulated earthen pot. We can keep this water hot up to 40-50 C
till next morning.

To keep the box facing the sun a mechanical set up has been
made using two identical bottles, thread and four pulleys.
The bottles are filled with same amount of water. A bottle with a
hole in it is placed in the east side of the sun. It looses water drop
by drop. But as bottle B has no hole in it, it does not lose its water
and becomes heavier than A. Bottle B is placed in the west direction
so it keeps pulling the bottle A towards the west. In this way the
metallic box slowly moves towards west.

APPLICATION

It can be used to heat water from the solar energy at very
low cost.

ADVANTAGES

(i) This model is environment friendly.
(ii) Itis very economic.

Jawaharlal Nehru National Science Exhibition for Children-2009 7
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Eco-FrRIENDLY Cost EFFeECTIVE THERMO
ELEcTRICITY AT THE BLAST FURNACE SITE
OF STEEL PLANTS

STUDENTS
Ashish Bhoi D.M. School
Anurag Sahoo R.I.E., Bhubaneshwar

TEACHER
J.P. Prahara

INTRODUCTION

In the twenty-first century thrust is mostly on electrical energy
which has affected every sphere of life beginning with household
applications to mega industries, from simple lighting solutions to
intensive sophisticated health solutions. But when it comes to
the production of electricity, except hydro-electricity, the other
two major sources, viz, Coal/Naptha based thermo-electricity and
Nuclear powered electricity production have environmental
consequences although these are economical. Besides not being
environment friendly the Coal/Naptha based and Nuclear
powered electricity units also face the problem of raw material
shortage and cause health-hazards. Rehabilitation, land
resource crunch and waste-disposal add to the problem in many
ways. Many innovative attempts have been going on and will
continue to go on along with the present one to solve the problem.

RaTiONAL BEHIND CONSTRUCTIONS OF THE EXHIBIT

This project is an attempt to solve the eco-hazards of coal based
or nuclear energy based electricity units. Even if solely it may not
suffice the required output, integrated efforts can provide or fulfil
required level of output of the electricity.



ScieENTFIC PRINCIPLE INVOLVED

Every electricity producing unit has the same basic principle of
production of electricity, where blades of turbine rotate, which
lead to the rotation of shaft connected to insulated turns of
conducting coils in a magnetic field. This causes an induced
Voltage/Current output. In addition, the present exhibit is based
on the following principles.

Circulating Water Channel System

Extremely high heat conducting material pipes are set around
blast furnace. Water is allowed to circulate through these pipes.

Compressed Steam Chamber

Water circulated in a channel system is converted to steam which
is compressed in a steam chamber unit where it rotates the blades
of turbine connected to generating unit.

Turbine and Power Generating Unit

Rotating turbine runs the generating unit and produces electrical
energy.

Condensation and Re-circulating Unit

The steam utilised for running turbine is condensed in the
condensation unit by circulating ice-cold water or some other
appropriate technique. The condensed steam is re-used for
circulation in water chamber unit, producing steam again to
generate power.

MATERIALS REQUIRED

Pipes of high heat conducting material which can tolerate high
temperature condition near blast furnace, dynamo, blades of
turbine, shaft, turns of coil, and electric bulb.

CONSTRUCTION AND WORKING

The construction of present working model is shown in Fig. 3.1.
It consists of the following major components:

(i) Pipes for circulation of water

(ii) Compressed steam chamber

Jawaharlal Nehru National Science Exhibition for Children-2009 9



(iiij) Turbine
(iv) Dynamo
v Condensation Chamber

Absorbing Capacity ) Electric
Turbine Bulb

=3 1 ‘Compressed'
1 L.l Steam RI& P

N
Blast Furnace Pipes for
Condensation Circulation
Chamber of Ice-cold
Water
Fig. : 3.1

Water is circulated in the pipes set around furnace and capable
of bearing a very high temperature. It absorbs the heat produced
by the blast furnace. At the high temperature of pipes the water
circulating in them gets converted to steam which moves to the
steam compression chamber. Here the steam gets highly
compressed and moves to the turbine chamber. The compressed
steam that move through the outlet of steam chamber reaches
the turbine and rotates the blades of the turbine ultimately rotating
turns of coil of dynamo with a very high speed. With the rotation
of the coil electricity is produced and the bulb starts glowing.
The steam that is used to rotate the turbine moves to the
condensation chamber where ice-cold water is circulated around
it. Here the steam gets condensed and converted to water. The
water again returns to the pipes where circulation and
vaporisation of water takes place.
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APPLICATIONS

(i) The present model ensures the reduction in the use of coal
and other sources of energy.

(ii) By the reduction in the consumption of coal, its reserves
will last for a longer time in earth and will give service to
mankind for a longer time.

(iij) This will also reduce the loss of the huge heat energy
produced by the blast furnace to some extent.

(iv) This will save a huge amount of money which the steel units
spend for purchasing power.

Jawaharlal Nehru National Science Exhibition for Children-2009 11
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MEASURING WIND SPEED

STUDENTS
D. Daniel Nitin Atomic Energy Central School-2
Sadras, DAE Township
Kalpakkam
TEACHER
S. G. Lakshmi
INTRODUCTION

The energy needs of mankind have multiplied in the past years.
In this scenario, with the dwindling conventional energy reserves
the focus of the world is turning towards non-conventional
sources of energy. Wind energy is one of the options. Blowing of
wind is caused by an uneven heating of the earth's surface.
It can be used to rotate the rotors of windmills and hence it can
be used for generating electricity. For producing electricity a
minimum wind speed of 13 km per hour is required. An
anemometer is a device used for measuring wind speeds. This
project involves the construction of two different types of
anemometers working on simple principles of physics: a ping
pong ball anemometer; and a rotating vane anemometer.

ScieENnTIFIC PRINCIPLES INVOLVED
PING PONG BALL ANEMOMETER

Working Principle

This device works on the principle of conservation of energy.
A schematic device is shown in Fig. 4.1. When wind blows in the
direction shown in Fig. 4.1, it exerts a force on the ping pong
ball and sets the ball into motion. Therefore, the ball gains
kinetic energy.



Fig. : 4.2

The ball starts swinging up to a height where all the kinetic
energy is converted into potential energy. The angle 0
(see Fig. 4.2) i.e., the angle between initial position of the ball and
final position of the ball can be related to the speed of the wind as

. mg tan 6 N
pA

Where V is the velocity of the wind in m/s;
mis the mass of the ball in kg;
gis the acceleration due to gravity;

£ is the density of air in kg/m?® and
A is the circular cross sectional area of the ball in m?.

Jawaharlal Nehru National Science Exhibition for Children-2009 13
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Merits and Demerits

This is a very simple method to obtain approximate estimation of
wind speed. This can be constructed from materials which are
easily available at our homes. But this device can measure only
approximate values of wind speed as it is difficult to measure the
angle precisely.

ROTATING VANE ANEMOMETER

In order to obtain better estimates of the wind speed a different
type of anemometer was constructed as shown in Fig. 4.4.

il ]

Fig. : 4.4
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Working Principle

This device works on the principle of an electrical generator, where
the mechanical energy is converted into electrical energy. If a coil
is placed in a magnetic field, on rotation of the coil a voltage is
developed which is proportional to the strength of the magnetic
field, length of the coil, and the speed of the rotation. Therefore
the greater the speed of rotation greater is the voltage generated.
Fig. 4.5 shows the schematic device. The shaft of a 12 volts motor
is attached to 3 vanes. When there is a wind flow, it rotates the
vanes which in turn rotate the shaft thus generating a voltage in
the terminals of the motor.

Voltmeter

~—Shaft of the Motor

Aluminum Vane

Fig. : 4.5

—
o

oo
T

»
o

N
T
[e]

N
T

o

Voltage generated in volts

o

0 10 20 30 40 50 60 70 80
Wind speed in km per hour
Fig. : 4.6

Jawaharlal Nehru National Science Exhibition for Children-2009 15



An Experiment for Calibration of the Device

An experiment was carried out for the calibration of this device.
I traveled in a car with the device on a windless day. When the car
was moving at a uniform speed of 20 km per hour, I held the
device so that the wind in the opposite direction of the car could
rotate the vane. I made measurements of the voltage. Similarly I
measured voltages when the car was traveling at 40 km per hour
and 60 km per hour. I constructed a graph between the car speed
which is nearly the speed of the wind and the voltage generated at
that particular speed. I have estimated the wind speed from the
fan of a air conditioner to be about 1.67 volts and it corresponds
to 16.7 km per hour.
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Fun GAMES

STUDENT

Honey Singh

Rishab Jain Government High School-19
Chandigarh

TEACHERS

Nidhi Gupta
Sweety Rani

INTRODUCTION

Good and effective teaching involves developing the art of teaching
so nicely that the process of learning becomes an enjoyable
experience for the teacher as well as the students. The present
model is an effort to make the learning of mathematical concepts
a joyous experience.

ScieNnTIFIC PRINCIPLE INVOLVED

To create interest of students in maths and to correlate with every
day life.

MATERIALS REQUIRED

Cardboard, thermocol sheets, chart paper, colours, matchsticks,
glue, cellotapes.

WORKING

There are 5 games included in this project.

The First Game

The first game is magic calendar (Fig. 5.1). This magical calendar
tells about the day of any particular date from 1951-2050.
It shows the importance of mathematics in astrology also.



The Second Game

The second game is again a sort of magic in any common calendar
(Fig. 5.2). It has 2 subparts. If at first we choose any 3 3 square
in any month then the sum will always be 3 times the number at
the centre. Second if we want to find the total of all the numbers
in that square, mathematics gives a quicker and magical method.
We just have to add 8 to the least numbers and multiply the total
by 9.

The Third Game

The third game is tangram (Fig. 5.3) which is a Chinese puzzle
and a type of dissection puzzle. A tangram consists of forming a
square. The objective is to form a specific shape with seven pieces.
The shape has to contain all the pieces which may not overlap.
The pieces are 5 right isosceles triangles (2 small, 1 medium size,
2 large size), 1 square and 1 parallellogram.

The Fourth Game

Fourth game is a matchstick puzzle (Fig. 5.4). There are many
puzzles using matchsticks. We have taken three very simple
examples just to create interest in shapes. The first example is
to make 8 triangles using 6 matchsticks. Second example is to
change the direction of swimming fish by replacing match sticks
from a particular shape.

The Fifth Game

The last game is a magic square. There are thousands of magic
squares but we have taken just two examples. This game is based
on simple logic involving numbers of boxes and addition. In the
first example the boxes numbered 21-29 are to be arranged in
such a manner that the total sum of each side comes out to be
75, second one has numbers 46-54 and the total should be 150.

18 Structure and Working of Science Models
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S M T W T F S

1 2 3 4

5 6 7 8 9 10 11

12 13 14 15 16 17 18

19 20 21 22 23 24 25

26 27 28 29 30 31

Fig. : 5.2

RuLEs

(i) Take any 3 3 square.
(i) Find sum of three umbers in a row, or a column or
diagonally.
(iii) Find sum of all the numbers in the square.

Jawaharlal Nehru National Science Exhibition for Children-2009 19



The Tangram Puzzle

Square Hexagon

Cat Swan

Candle Swan

Fig. : 5.3
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The Matchstick Puzzle

Fig.: 5.4

The Magic Square

Sum of 150 =

Ssum | 25 | 27 | 22 53
of

75 | 21 25 | 29

48 49

46 50 54

28 23 24 51 52 47

Fig. : 5.5
REFERENCES

Math Magic Book, Classes III-V.
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INDIGENOUS INCUBATOR

STUDENT
Vanlalhruaia St. Lawrence School
Ramthar, Aizawl
Mizoram
TEACHER
Anil Kumar
INTRODUCTION

Food is important in our life and meat usually forms an essential
part of diet in many cases. As population grows every year,
consumption of food is also increasing. So, the means for
producing food must also be increased to meet the requirements
of people. In this model we have developed an easy and low cost
incubator to hatch eggs in large numbers.

ScieNnTIFIC PRINCIPLE INVOLVED

It takes 21 days to hatch eggs at a constant temperature of 107 F.

To get the necessary constant temperature required for hatching

the eggs, the combined properties of air and electricity can be

used for making an indigenous thermostat. These are as follows:
(i) Air expands due to heat and contracts at low temperature.
(ii) Electricity produces heat and light.

MATERIALS REQUIRED

Plywood, timber splitted pieces, thermocol, electric bulb, flexible
wire, small empty fruit juice tin, balloon, two carbon rods, fevicol,
nails, thermometer etc.



Carbon rod

Holder for electric bulb
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N\
4
(CQQQ00Q00 )
Empty tin

Inside the box Balloon cover
Nylon rod for pusher /

/ ‘;_R/ﬁ
C —— > :

Wooden supporter for empty tin

Fig. : 6.1

CoNSTRUCTION AND WORKING
A cubic box of 1'% square feet sides is made with a lid in the upper

side (Fig. 6.1). Thermocol is fixed on all the inner sides of the box

for insulation of heat. An electric bulb is fitted in the centre of the

lid. A small empty fruit juice tin is closed at the mouth with a an air
tight balloon, and placed inside the box. A small light plastic rod is

put at the mouth of the tin so that it touches the balloon.
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The other end of the rod protrudes outside the box through a
hole, made at one side of the box. Two carbon rods are fitted
outside at the place where the plastic rod is fitted. These carbon
rods are fitted in such a way that they can act as thermostat when
current is passed through them.

When the switch is on, the bulb glows and produces heat inside
the box. Due to the heat, the air in the fruit tin expands and it
pushes the balloon forward. Thus, the pusher rod is pushed
forward. When the end of the rod touches one of the carbon rods,
the temperature inside the box should be around 150 F.
The glowing of bulb stops because the carbon rods are no longer
in touch with each other as one of them is pushed forward by the
pusher rod. Then the temperature inside the box decreases slowly.
The pusher rod also comes backward by the action of a rubber
band acting as a spring. After a few seconds, the carbon rods are
in touch again and the bulb starts glowing again. This process
continues to repeat again and again to maintain the temperature
in the box constant at around 107 F.

The eggs put inside the box at the bottom hatch after
20-21 days.

24 Structure and Working of Science Models
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GEOTHERMAL DESALINATOR

STUDENT
Sheik Naveedul Haq Government High School
Zaloor
Teh. Sapore, Baramula
Jammu and Kashmir

TEACHER

Showkat Hussain Bhat

INTRODUCTION

The aim of the model is to convert saline (brackish) water into fresh
drinking water on a large scale by the usage of geothermal energy.

MATERIALS REQUIRED

Two tanks, one U-shaped metallic pipe, one box, one spirit lamp,
cubes ofice.

CONSTRUCTION

The construction of the model is simple as the two tanks placed
at the same level are connected with the two ends of U-shaped
metallic pipe. One tank acts as an input storage tank of saline or
brackish water which is pumped down to a given depth through
a U-shaped pipe and the other end of the pipe is connected to
another tank which acts as a condensation tank where the steam
collected from the given depth is condensed into fresh water.

PRrROCESS

This model of the geothermal desalinator shows the way we use
geothermal energy for the desalination of saline or brackish water,
and make it fit for drinking and irrigation.



The process of the project is simple as it works on the
temperature of the earth’s interior that increases with depth. A
temperature of about 300 C normally occurs at the depth of about
10 kms. Therefore the cold brackish water is pumped down to a
given depth in the earth's crust through a bore well (Fig. 7.1),
where it is heated up by the thermal flow and the steam produced
is emitted from the bore holes and is collected as it comes to the
surface. The steam thus collected is passed through the cold tank
where it condenses into fresh water for use.

APPLICATION

This project has great application in daily requirements of our life
as most of the coastal places in the world suffer from the
availability of fresh water, because the sea water is saline and not
fit for drinking, washing and irrigation. So desalination is the only
way to obtain pure water from salty or brackish water.

ADVANTAGES

(i) Itis an eco-friendly project as it does not require any fossil
or nuclear fuel.

(i) By using this type of desalinator we can protect our
environment from pollution caused by burning of fossil or
use of nuclear fuels.

(iii) Itis a low cost project as it does not require any fuel.

(iv) It helps in the control of global warming that is caused by

the use of fossil and nuclear fuels.

Input sea water

Condensation
tank

Fresh drinking
F 6 km depth water

I
Borewell ]
Earth's heat

(300 C)

Fig.: 7.1
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EATABLE SPOONS ECO-FRIENDS

STUDENT
A.Priyanka
B.Mani Tejaswi ment High School
P. Dornala
Prakasam
Andhra Pradesh
TEACHER

V. Nagamurthy

INTRODUCTION

Now a days we use plastic cups, spoons, glasses, plates etc.,
enormously. No doubt, the plastic plays a dominant role in the
present world. We use them in parties and functions. The plastic
garbage is seen everywhere in our cities, towns, and even in
villages. If we go on throwing this plastic material everywhere,
after some years it forms a layer on the ground. This layer does
not allow the rain water to seep into the deeper level of the ground.
So it leads to lowering of ground water level. Finally we are likely
to face a severe drought situation. It is a great threat to life. So, it
is necessary to develop the project “Eatable Spoon Eco-friends.”

MOTIVATION

We are aware that usually icecream is available in plastic cups.
We also have the icecream in cones. We eat those cones with the
icecreams.

You know that we use spoons when we take idli- sambar, but
we use a piece of rotti as a spoon when we eat rotti and dall.
Similarly, can we adopt the same system in our day to day life?
The answer to this is eatable spoons eco-friends.

METHODOLOGY

We took the flour of rice, wheat, millet, cholem, maize, corn in a
particular ratio, then mixed them well. Prepared spoons in



various designs and got them dried. Dried spoons were soaked
into some sugar water such as kheer. We also observed the
time for its preparation and the time for softening in water and
other liquids. Finally we selected the best ratio of various flours
for making spoons from them.

The Best Mixture of Flour Content

Corn 6 Parts Wheat 2 Parts
Millet 3 Parts Rice 2 Parts
Cholem 2 Parts Maize 1 Part
Sl. | Content of Flour Used in Preparation of | Time Taken | Time Taken
No. Eatable Spoons for Softening | for Softening
in Water in Kheer
(in minutes) | (in minutes)
1. Wheat flour 15 22
2. Rice flour 17 22
3. Cholem flour 19 25
4. Millet flour 19 24
5. Wheat + cholem flour 1:1 21 27
6. Wheat + cholem+ Rice flour 1:2:1 25 32
7. Wheat + millet + Rice flour 1:2:1 20 21
8. Wheat + Rice flour 1:1 18 24
9. Millet + cholem flour 1:1 21 28
10. Corn + cholem + millet + 22 28
Wheat + Rice flour 3:2:2:1:1
11. Corn + cholem + millet + wheat 24 30
+ Rice flour 3:1:1:2:2
12. Corn + cholem + millet + 23 30
Rice flour 4:2:2:3
13. Corn + millet + cholem + wheat + 31 39
Rice + Maize flour 6:4:2:2:2:1
14. Corn + millet + cholem + wheat + 33 42
Rice + Maize flour 6:3:2:2:2:1
15. Corn + millet + wheat + Rice + 27 34
Maize flour 5:3:2:3:2
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Do You Know?

(i) Eatable spoons are eco-friendly.
(i) Plastic takes one lakh years for its destruction.
(iii) If we eat the cups and spoons in place of throwing, Vow!
What an idea?

OBSERVATIONS

(i) Eatable spoons do not harm the ecology.
(i) We can get the desirable designs of spoons with the help of
microwave oven.
(iii) A lot of experiments could be done on it.

SoLutioNs

(i) Strict action should be taken to reduce plastic pollution.
(i) Use eatable spoons instead of plastic spoons.
(iii) Government should encourage the process of making
eatable spoons as cottage industry.
(iv) Make the people aware of the importance of ecological
protection.
(v) This concept should be improved by further research.

CONCLUSIONS

(i) Government should encourage to do some research in this
respect.
(ii) Children should invent new things, like eatable spoons
eco-friends.
(iii) We should prepare eatable cups, plates and other things
like eatable spoons.
(iv) Every one should take active participation in protecting the
ecology.
(v) Plastic is an invisible devil that consumes our life span.
(vi) Reduce plastic — develop eatable spoons eco-friends.
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ENERGY PRODUCTION FROM HEAT OF SUNLIGHT
FaLLING ON THE RoOF orF THE BUILDING

STUDENT
Arijit Deka Maharishi Vidya Mandir
Public School-1, Silpukhur
Guwahati, Assam

TEACHER

Nayana Das

INTRODUCTION

With the growing demands of human needs the utilisation of
conventional energy has in creased tremendously. Consequently
environmental issues like global warming etc. have risen. Keeping
these facts in view this model has been prepared to present an
idea on how the daily energy requirement can be fulfilled in a
more practical, feasible and economical way by converting solar
energy into electric energy.

MATERIALS REQUIRED (FOR THE ACTUAL CONSTRUCTION)

The Conical Hollow Dome

A high dense and durable plastic to construct the dome shaped
cone. It should be made up of some light weight material like
Syntax tank material.

The Rubber Pipes

High tensile, light-width, durable rubber pipes that can carry
heated air without being heated and eroded easily.

The Turbines

A turbine having less number rotations per minute as the number
of pipes connected to the dome, are typically six to eight and



another turbine having more numbers of rotations per minute as
it is fixed at the top level. Besides these, we need an electric pole
that acts as supply line, electrical wires for wiring that is generally
done in houses and an inverter to convert DC current to AC.

MATERIALS REQUIRED (FOR THIS MODEL)

Old cardboard box for the house, old cable wires for the pipes,
funnel for the conical dome, chart/marble paper for designing
the house, cardboard for the base, razor blade for electric pole.

ScieNnTIFIC PRINCIPLE INVOLVED

This model is based on the principle of Bernoull's theorem. There
is an increase in speed of the fluid with decrease in the pressure
and vice versa.

CONSTRUCTION

It is a domestic model and can be set up on the rooftop of the
houses. Since, the entire project is based on utilisation of heat
from the rooftops, the requirement is a strong typical roof, above
which the conical dome is set up. The broader base of the dome is
fitted on the roof and a cylindrical pipe is fitted to its narrower
base. A powerful turbine is fixed at the top of this pipe which is
then connected to a generator.

There are a number of hollow curved pipes. The one end of
these pipes is fixed to the region of the house where ventilation is
to be made and the other end is fixed at a region above the base of
the dome. Every wall of the house is connected to the dome through
a pipe.

Provision can be made to connect pipes from the rooms of
every floor for a multi-storeyed building.

A less powerful turbine is fixed at the mouth of every pipe
opening in the conical hollow dome.

WORKING PROCESS

The process starts from the conical dome itself. It gets heated up
quickly. Therefore the process of conduction heats up the air
inside it. Warm air rises up and runs the turbine-cum-generator
fixed at the top of the cylinder (Fig. 9.1). So to fill this empty
space, the air inside the building is sucked into the dome through
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the pipe (Fig. 9.2). The air inside the building is preheated since
the roof is black in colour.

The room of the house is kept open. During the day time, as
the air outside is already heated from the solar energy, it enters to
low-pressure region inside the house. The pipes that are already
fitted beneath the roof, transport this heated and pressurised air
to dome. When passing through the thin pipe fitted at the base of
the dome, it is forced to increase its velocity, thereby reducing
pressure, (Bernoulli's theorem). The turbines fixed at the mouth
of every pipe are run by the warm air. The air further rises up
with greater velocity and moves turbine fixed at the top which
runs the generator.

The electric current that is produced is passed to the internal
connection of wires, which is linked with the main wirings of the
house on a pole. Here, the generated current is transformed into
AC and is supplied to the different rooms of the house. Since,
there is continuous flow of air and the lower level of air is left
undisturbed, we feel cool inside the house without the use of air
cooler or air conditioner.

APPLICATIONS

Since this model is entirely home made thus, it is very useful,
practical and economical.
(i) For a family consisting of five members, the minimum
electrical energy requirement per day is 2-3 kW. If this model
is built in the region where it has maximum potential, i.e.,
in the arid climatic region or if it is set up at the top floors of
multi-storeyed buildings receiving much heat of the sun,
the output would be sufficient to meet the requirement of
an average house.
(ii) It keeps the room cool, thereby cutting down energy
requirement by the use of coolers or air conditioners.
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SareTY ALARM FOR LPG LEAKAGE

STUDENT
Agri K. Hasmukhbhai Government High School
Dokmardi
At Amli, Post Silvassa
Dadra and Nagar Haveli

TEACHER

Shukla Paritosh Vijayakant

INTRODUCTION

It is very essential to have devices in every house to protect
domestic accidents. This model aims at making people aware of
use of simple techniques for safety at homes.

RATIONALE BEHIND THE CONSTRUCTION OF THE EXHIBIT

It is observed that in day-to-day usage of LPG (Liquified Petroleum
Gas) in kitchens, enough care is not taken with respect to LPG
devices and gas stove. Every now and then serious accidents
occur. Leakage of LPG cylinder causes fire and harm to human-
life. For preventing such accidents, it is essential to have safety
precautions at homes. For this purpose, using the advanced
technology in the field of Electricity, this 'Safety Alarm' has
been innovated.

ScienTIFIC PRINCIPLES INVOLVED

This is an electric circuit comprising different values of resistances,
capacitances, diode, LED, Gas Sensor Unit (MQ-4) and lighting
as well as buzzer (for alarm). When the leakage of gas occurs, the
space around the detector unit of the circuit containing heater is
occupied by butane-gas, which works as a good resistor. Thus,
the circuit is completed and device of alarm functions automatically
by lighting and buzzer.



MATERIALS REQUIRED

Acrylic-sheets, resistors, capacitors, star-sencor, LED, PC Board,
copper wires, buzzer, lighting-lamp, soldering-wire and soldering
gun etc.

Fig. : 10.1

CONSTRUCTION AND WORKING

The model is a very useful device to prevent leakage of LPG from
LPG cylinder (Fig. 10.1). Of course, the cylinder has regulators
and valve for its operation. LPG is a mixture of fuel gas, butane
and merkepton. Here merkepton is added as it has very bad odour.
The bad odour in room-air indicates the presence of LPG in the
room. But some times the odour cannot be recognised easily from
the adjoining rooms. Under this circumstance, the model safety
alarm will prove useful.

The electric-circuit as shown in Fig. 10.2 is completed on a
PC board. The necessary wiring to connect capacitors and
resistors is done systematically. Thus, the main device is
prepared. The unit is to be placed in the kitchen and near to the
stove and gas-cylinder. The other part, alarm device is consisting
of lighting-lamp and buzzer is kept and connected in the central
living area of the house.

As and when, the leakage of LPG takes place, the released gas
reaches around the detector unit and the circuit is completed.
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Thus, current passes in the circuit and parts sensor and LED are
also joined in the circuit at proper place. The lamp is turned on
and the buzzer produces sound at once. It is also possible to stop
the leakage by using automatic valve-device attached to the gas-
pipe and at its joint with the cylinder.

alle)

APPLICATIONS

(i) Every house having gas connection either of gas cylinder or
natural gas pipeline can get safety from fire accident by
using the alarm unit.

(i) The cheaper device can be manufactured in large quantity
and be provided to many families.

(iii) LPG users like hotels, canteens, public-offices etc. also can
be benefited by this alarm unit.

(iv) The maintenance of this unit is very easy and it can also be
seen that the scheme of the unit is unfailing. Thus, system
works with 100 per cent guarantee.

REFERENCES

Gujrati Book, Akasmat Nivaran
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UsEruL. Probucts FROM FISHERY WASTE

STUDENTS
Jameil S. Kolliyil Kendriya Vidyalaya
Sabin Raj Port Trust, Kochi
Sharath T S Kerala
Jerin Joe

TEACHER
Ajith S R

INTRODUCTION

Explosion in scientific development and technologies have led to
the widespread depletion of our natural resources. These
technologies have helped the marine and fisheries sector to develop
at a very fast rate. As a result, the production of fishery products
have increased with leaps and bounds. But at the same time, the
wastes from the fishery industry have also increased at the same
rate. The disposal of waste is causing great environmental
problems at present. India is one of the leading producers of
shrimps in the world. Fish processing industry in India produces
over 60,000 tonnes of crustacean waste annually, comprising
mainly the head and shell of prawns. Through eco-friendly
processes, useful products like protein and calcium could be
produced from shells and bones of fishery waste.

ScieNTIFIC PRINCIPLES INVOLVED

Chitin a long straight chain natural polymer of N-acetyl-D-
glucosamine is abundantly available in the exoskeleton of crustaceans
(shrimps, crabs, lobsters and squilla). Chitosan is a deacetylated
derivative of chitin. The process involves the following steps:

1. Preparation of Chitosan
(i) Deproteinisation; (ii) Demineralisation; (iii) Deacetylation;
(iv) Drying.



2. Extraction of Calcium

(i) Deproteinisation using an enzyme; (ii) Deactivation of enzyme;
(iif) Drying and pulverisation.

MATERIALS REQUIRED

Shells of crab, shrimps, lobster, acetic acid, sodium hydroxide,
net, steel vessel, water.

Raw MATERIAL

Use fresh wet shell and head as far as possible. Spoiled wet shell
will give only a product of inferior quality. If only dry shells are
available, those too can be used. Wash the raw materials thoroughly
in water to remove adhering sand, dirt, etc. and drain out water.

SEPARATION OF PROTEIN (DEPROTEINISATION)

The objective of the process is to remove the protein present in the
head and shell of crustaceans. Take the washed and drained shells
in a steel vessel of sufficient capacity having arrangement for
heating.

ExtrAcTION OF CALciuM FROM FisH BONES

Usually the fish contains 5-8 per cent bone. Fish bone is rich in
calcium as dicalcium phosphate which has the ideal calcium -
phosphorus ratio (2:1). Fish calcium is natural, micro crystaline
and easily absorbable. The mineral content of fish usually has
70-80 per cent calcium and phosphorus, the two essential
minerals required for human body also. Add sufficient quantity
of 3 per cent sodium hydroxide solution. Boil for 30 minutes and
allow cooling. When the residue is settled, decant the solution,
which contains protein from head and shell. Wash thoroughly
with water to remove the alkali completely.

REMoVAL OF MINERAL (DEMINERALISATION)

Transfer the residue to a vessel. Add sufficient quantity of dilute
(5 per cent) hydrochloric acid. The acid added should be more
than sufficient to complete the reaction but care should be taken
not to add higher concentration of acid. Keep for 30 minutes and
decant the excess acid containing the mineral from the
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crustacean shell and head. Wash the residue with water repeatedly
to free from any excess acid.

ReEMovAL oF WATER

Collect the acid free residue in a canvas and press under screw
press to remove the water content as far as possible. The product
obtained is chitin with moisture content of 60 per cent.

CoNVERSION OF CHITIN To CHITOSAN (DEACETYLATION)

Transfer the residue into a mild steel vessel and add 40% sodium
hydroxide. Heat the contents at 90-92 C for about 1% hours.
By this time chitin will be converted into chitosan, which can be
tested by the solubility of the material in 1 per cent acetic acid.

ReEMovAL oF WATER

Collect the residue in a canvas and press under screw press to
remove the water content as far as possible. The product obtained
is wet chitosan.

DRryING

Dry the product under the sun to reduce moisture content below
5 per cent. Under bright sunlight the product can be dried within
6-8 hours. Alternately, artificial drier can be used for drying the
product. The product will be in the form of colourless flakes.

POWDERING

Powder the product with a good quality of pulvariser to get coarse
product.

APPLICATIONS

(i) As an additive to paper to improve the properties of
newsprint and other paper and increase strength towards
wet and dry conditions.

(i) As an additive to improve the wet strength properties of other
wood products such as paper towels, grocery bags and
dispersible baby diapers and non-woven fabrics and provide
strength towards wet conditions.

(iii) As an additive to baby food formulation.
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As an additive to stomach antacids.

In the treatment of wounds.

In textile finishes and shoe polishes.

As a water clarifier during under sea explorations and
exercises, search and recovery operations, diving
expeditions.

(viii) Retaining the dye in better way.

£E22E

ExTtrACTION OF CALCIUM FROM BACKBONE

(i) Backbone of fish (tuna) is collected from processing plant.
(ii) Itis washed thoroughly.
(iii) Washed bones are deproteinised with papin enzyme (from
papaya) in the ratio 1:00 at 55 C for 2 hours.
(iv) The enzyme is deactivated by boiling the contents for
10 minutes.
(v) Deproteinised bones are washed thoroughly and sun dried.
(vi) Dried bones are pulverised to a fine powder which is calcium.

TEST FOR CALCIUM

Flame Test

The obtained calcium is added to conc. HCl and made a paste.
When kept over the blue flame of a burner, a red flame is obtained.

APPLICATIONS

(i) Calcium obtained from the fish bone is low cost calcium.
(i) Purified fish calcium can be added to food supplements.
(iii) As commerical calcium tablets are not natural, tablet made
of fish calcium can be used.

REFERENCES

www.wikipedia.com
Encylopaedia Britanica
www.google.com
www.cift.com
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SELF-SUFFICIENT HOUSE

STUDENTS

Sandhya Bhatia Rajkiya Pratibha Vikas

Shaifali Vidyalaya, Surajmal Vihar
Delhi

TEACHER

Girija Shankar

INTRODUCTION

In the construction of Self-sufficient House, reuse of plastic waste
has been made. Recycling of waste water and use of renewable
energy sources have been done.

RATIONALE BEHIND CONSTRUCTION OF EXHIBIT

(i) Heaps of waste plastic adding to environmental pollution.
(i) Depletion of non-renewable sources of energy.
(ii) Wastage of water.
(iv) Global warming leading to increase in carbon dioxide level.

ScieEnTIFIC PRINCIPLES INVOLVED

(i) Use of renewable sources of energy.
(i) Re-cycling of waste water for hydraulic lifts and terrace
gardening.
(ii) Re-use of waste plastic by combining it with clay and wood
shavings to conserve natural resources.

FEATURES
@
(ii
(iii
(iv

Re-use of plastic waste.

Rain water harvesting and hydraulic lift.

Floating type biogas plant.

Use of solar energy for electric power generations and
transport.

—_



(v) Terrace gardening — resistant to climatic changes.
(vi) Trees —maintaining carbon dioxide level with oxygen.

MATERIALS REQUIRED

Waste plastic and wood shavings, solar cells, water pump, piston,
grass, clay.

RE-USE oF WASTE PLasTic IN CONSTRUCTION

The plastic that contributes to the heaps of wastes in our country
is used here for advantageous purpose and removing waste from
the country.

BRICKS

Bricks are made using plastic and clay for further construction of
strong and anti-ceiling house.

FURNITURE

To make the furniture we require some wood shavings that are
already waste for a carpenter and waste plastic is mixed with it to
get the final product which is further given the shape of different
types of furniture.

TERRACE GARDENING

In this we have grown some Mexican grass at the roof of the house
that remains unaffected from any climatic change. This is also a
very advantageous and interesting feature and makes the house
self sufficient.

GARDENING AROUND HOME

Gardening around home is also done that utilises the biogas
residue. It also maintains and balances the oxygen and carbon
dioxide level. Biogas is produced from waste material. Bacteria
carry out the decomposition or fermentation (Fig. 12.1). The
conditions for creating biogas have to be anaerobic that is without
any air and in the presence of water. The organic waste matter is
generally animal or cattle dung, plant wastes, etc. These waste
matter are soaked in water to give the bacteria a proper medium
to grow. Absence of air or oxygen is important for decomposition
of waste material. The main gases released are methane, carbon
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dioxide, hydrogen and hydrogen sulphide. It is utilised for cooking
purpose due to its calorific value.

WATER HARVESTING

For some requirements of the house we can use less purified water.
For this there is need for "On Site Water Supply and Waste Water
Treatment", we can harvest abundant rainwater from the roofs of
our houses and channel it all via a filter to an underground storage
tank and from here pump it into the house (Fig. 12.2). The natural
soft rainwater is fit for use in washing machines.

1. Vortex 8. Automatic switch
underground and ball-valve
filter 9. Overflow trap

2. Inflow smoothing 10. Installation
filter control

/ 3. Tank 11. Solenoid valve

4. Floating filter 12. Mains backup

5. Suction hose with Type A’ air

6. Multigo pressure gap.
pump 13. Antisurcharge

. Pressure hose

Fig. : 12.2
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PrincipLE oF HyDrRAULIC LiIFT

This is based on the principle of Pascal's Law.

We use this theory in hydraulic lift which has been installed
in our self sufficient house in which small force is applied at a
area.

UsE oF SoLAR ENERGY FOR ELECTRIC POWER (GENERATION

The way for generating electricity in our self sufficient house is
through solar panels [photovoltaic cells] that involve use of solar
energy in different modes according to the amount of absorbed
light.

In this we have fixed solar panels (Fig. 12.3) on the roof of the
house. These absorbs solar energy and convert it to electrical
energy.

Using fuel cell we can store that energy and whenever there is no
sunlight we can use them for three purposes as follows:

(i) Electricity generation

(i) Hydrogen production that can be further used for
automobiles.
(iiij Much needed water production.

REFERENCES

www.wikipedia.org
Science Reporter
The Times of India
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INNOVATIVE FIRE INTERCEPTING DEVICE

STUDENT
Aritra Choudhary South Point School
Ballygunge Place, Kolkata
West Bengal

TEACHER

Sukanya Barman

INTRODUCTION

This exhibit is better than available Fire Alarm Systems. In the
existing Domestic Fire Fighting System, there is either a Heat
detector or a Smoke Detector, which on activation, rings fire alarm
and water spray is used to fight fire.

In this model a unique system has been developed. In this
device, heat detector and smoke detector have been used
simultaneously. Also smoke detector has been modified to make
an automatic system which will differentiate classes of fire on the
basis of nature, quantity and density of smoke and deploy water
in case of Class A and CO, foam in case of Classes B and C.

ScieNnTIFIC PRINCIPLES INVOLVED

Classes B and C fire emit dense sooty black smoke due to partial
thermal decomposition of hydrocarbons.

Hydrogen undergoes combustion to form water vapour while
a very little part of carbon is oxidised to CO,/CO. Most of the
carbons remain in its elemental form. This carbon in its fine
particulate state, mixes with the gases and water vapour to form
the dense black smoke.

MATERIALS REQUIRED

Solenoid valve, control panel, smoke and heat detector, relay,
hooter; 2 12 V battery, necessary pipe work.



CONSTRUCTION AND WORKING

The system has two parts which are mentioned below:

THE DETECTION AND EXTINGUISHER DEPLOYING PART

This part uses sensors to detect and judge the class of fire and
deploy extinguisher accordingly.

The schemantic diagram of working model is shown in
Fig. 13.1, 24 V DC is connected to Heat Detector (HD) and Smoke
Detector (SD).

When only HD senses heat (without SD sensing smoke),
electricity activates the solenoid valve meant for spraying water
and sounds alarm. But when SD senses smoke (without HD
sensing heat for example, somebody is smoking), it just sounds
an alarm but the CO,/foam valve will not be opened since the
relay is not activated. It also activates the circuit breaker the circuit
between the water valve and HD.

The entire working of the system is explained in the table
given below:

Heat Detector | Smoke Detector | Alarm | Water Spray CO,/Foam
Activated Not activated Yes Yes No
Not activated | Activated Yes No No
Activated Activated Yes No Yes
Not activated | Not activated No No No

SPRINKLE OR WATER SPRAYING SYSTEM

This system uses optical sensor to detect the location of fire and
sprays the extinguishing material in that direction only. This
system consists of a circular platform with 4-6 photodiode based
optical sensors. Each sensor is connected to the electrically
actuated solenoid valve. When fire beaks out, light from the fire
excites the photodiode of optical sensor, facing the fire and opens
the valve in that direction only as shown in Fig. 13.2.

APPLICATION

The device is an ideal for domestic fire fighting, especially when
fire breaks out without the knowledge of dwellers e.g. person
sleeps with burning cigarette in hand, and fire breaks out from it,
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he will be saved by the system. The system is fully automatic
without requiring any human interference. It can be operated by
battery power, hence will work during power cut also.

Solve
valve

Fig. : 13.2
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MUuLTIUTILTY BIOPRODUCT SYSTEM

STUDENTS

Sagar Padole Deepshikha Gurukul

Shadab Tauhid Abdul Waheed Sainik School

Shantanu Vivekrao Nichit Chikhaldara
Amravati, Maharashtra

TEACHER

Mahesh Purushottam Chikhle

INTRODUCTION

In Vidharbha, main problem is farmer suicide due to non-fertility
of soil or high cost of chemical fertilisers. Non-fertility of soil is
due to more use of chemical fertilisers. Aim of our project
construction is to produce liquid fertiliser by utilising human urine
and Gomutra (cow-urine). Human urine is the fastest acting,
excellent source of nitrogen, phosphorous, potassium and some
other elements. In addition, we have a constant, year round
supply of it and it's free! It is a wounderful organic fertiliser.
The high level of nutrients in our effluent systems lead to the growth
of algae, which ultimately causes the death of plant and animals
living in water.

ScieEnTIFIC PRINCIPLES INVOLVED

(i) Urine contains ammonia, urea and metal ions.
(ii) Generally urine or Gomutra (cow-urine) is not used in biogas
production, i.e., methane gas.
(iii) Urine contain ammonia which is responsible for decrease
(supress) in the light of methane gas.
(iv) By heating urine dissolved ammonia is collected in the form
of ammonia solution.
(v Remaining slurry and biodegradable waste is used for
production of methane gas.



(vi) Capillary action, i.e., oil rises up in the wick due to capillary
action because of force of surface tension.

MATERIALS REQUIRED

Aluminium cans as boiler, rubber pipe, waste oil — can (plastic and
iron), plastic pipe (4" inch) waste, gas burner, tripod stand,
hardboard, bicycle clutch and clutch-wire, spring, plywood, spray
pump, human urine, biodegradable material, cotton thread,
chemical for (qualitative test) — Nessler’s reagent, BaCl,.

CONSTRUCTION

(i) Build specific urinary chamber, containing two holes, one
hole for water outlet and another hole for urine outlet.

(ii) Urinary outlet hole opens into urine collection chamber.

(iii) Urine collection chamber is connected to boiler with the help
of a pipeline.

(iv) Boiler has three opening i.e., one is urine inlet, second is
slurry outlet and third is connected to condensor.

(v) Hot vapour from boiler is passed into condenser where it is
cooled to get ammonia solution. Condensor is made of
plastic waste bottle and rubber pipeline. The running sewage
water is used in condensor.

(vi) Ammonia solution is collected into ammonia storage tank.
(vii) The sewage water after passing through becomes hot
and undergoes some purification, which is used for
agriculture.
(viii) Slurry from boiler passes through slurry pipeline and comes
out of slurry and is collected into slurry storage tank outlet.
(ix) Some slurry deposited in decomposition chamber is used
for production of methane gas.

(x) Drainage or sewage water is utilised for condensation of
ammonia vapour. Before using for condensation sewage
water undergoes purification in the purification tank
attached to drainage system through a pipeline.
After purification it is stored into storage tank.

WORKING

Human urine from the urinal is collected in the urine boiler
(Figs. 14.1 and 14.2). It is heated upto 90-98 C. The hot vapour
of urine are passed through a condensor in which sewage water
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is circulated and boild urine is condensed. During circulation
this waste water becomes hot and undergoes some percentage of
purification which is utilised for agriculture. Thus we get ammonia
solution.

Now, the boiler contains slurry which mainly contains
sulphate, phosphate and some metal ions, which are very helpful
for the growth of plant. Some slurry is directly used as a fertiliser
and the remaining slurry is collected in the decomposer
compartment with the help of slurry pipeline.

In the decomposer compartment, the disposable sewage waste
can be added. The decomposition of sewage waste and slurry
results in methane gas, which is used for heating boiler as well as
other working purposes. After removal of methane gas, the
decomposed material is used as decmposed fertiliser.

For the collection of pure urine we have built a special urine
collection chamber. The urine chamber has two holes, when the
person stands on the step, the knob below the step will be pressed
and the hole for the passage of water will be automatically closed and
urine outlet opens. The urine passes through the second hole and
gets collected in a urine collector with the help of a pipeline. Urine
from urine collector is passed to urine boiler for further processes.

By using rain water harvesting system, the roof water is
collected in the underground water tank. When the person climbs
the step, the knob below the step will be pressed. The underground
tank water will be pumped and get collected into this overhead
water tank. This water from the overhead water tank is used for
clearing purpose. Same setup also solves the problem of parking
around the public toilets.

For condensation we utilise drainage water which carries both
degradable and non-degradable substance. The degradable waste
is recycled and utilised for various processes.

Normally we use sewage waste water for vegetable production
but it is harmful. Here, we purify this waste water in purification
tank and get collected into the huge tank. Here, we use capillary
irrigation system for vegetable production by purified waste water.

Main aim of our project is to decrease the percentage of
ammonia in urine, because ammonia retards the process of
decomposition. To show that this extract from the boiler is more
alkaline than the remaining slurry in a boiler, we perform a litmus
paper test. We all know that red litmus turns blue in alkaline
solution. If we dip the red litmus paper in the sample of extract
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from the boiler, the red litmus turns dark blue. This test indicates
that extract from the boiler is more basic than the remaining slurry
in a boiler.

Now, if one or two drops of BaCl, is added to the slurry it
changes its colour and forms white precipitate. This indicates the
presence of phosphate and sulphate ions which are very helpful
for the growth of the plant.

If a sample extract reacts with Nessler’s reagent i.e., ammonia
indicator. It forms brown precipitate. This indicates that the
presence of ammonia can be directly used as a ammonia solution.

APPLICATIONS

(i) The need for fertiliser is fulfilled by the farmer on their own.
(ii) Production of bio-fertiliser and decomposed fertiliser from
waste sewage.
(iii) Biogas production for cooking, heating and lighting
purposes.
(iv) The proper management of waste reduces risk of diseases
and pollution.
(v) Sewage water purification and using it in agriculture
production in limited space using capillary irrigation system.
(vi) Pumping water without electricity.
(vii) Removing the plastic wastes and saving the drainage from
choking.
(viii) Conservation of water through rain water harvesting system.
(ix) Solution for parking problem around public toilet.
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GLoBAL WARMING AND CLIMATE CHANGE

STUDENTS

Abhijith Thankachan Atomic Energy Central School
Anish C. Anushrut Khare Kudankulam, Tirunelveli
Shivaram L.S. Tamilnadu
TEACHER

P.M. Thankachan

INTRODUCTION

Climate change is a burning issue and the whole world is
discussing this topic in various platforms. UN has taken many
steps to combat the climate change. Recently the G-8 summit
held at L’Aquila, Italy discussed this topic in detail and made
many resolutions to combat the climate change.

Keeping this in mind we have developed a working model to
show the effect of global warming and the method to combat this
problem. This model will give great awareness to the students
and the public.

ScieNnTIFIC PRINCIPLES INVOLVED

Due to rapid industrialisation, burning of fossil fuels and emission
from the vehicles, the amount of carbon dioxide in the atmosphere
is steadily increasing. The amount of carbon dioxide has increased
from 0.03 per cent to 0.04 per cent. Carbon dioxide is one of the
important green house gases. This gas is very important for
maintaining the earth’s temperature but due to more and more
production of carbon dioxide the temperature of the earth is
steadily increasing and this is known as global warming. Due to
the global warming the polar ice-cap has started melting and this
will cause rise in the sea level. Due to the rise in sea level the low
lying land areas will be submerged which will cause loss of life
and property. One of the best remedy for global warming is the



protection of our forest areas and afforestation. The plants absorb
carbon dioxide gas for photosynthesis and release oxygen. By
this process we get two valuable products i.e., food and oxygen.

MATERIALS REQUIRED

Earthen pot (medium size with some holes), one lid for the pot,
candle or saw dust, one tray to display ocean, water (1 litre), blue
ink, ice blocks, thermocol sheets-2 nos., sand or soil (3 kg), twigs
of plants to represent forest, a few small houses.

CONSTRUCTION AND WORKING

Keep the earthen pots with hole on a side in a tray containing
water (Fig. 15.1). Add a few drops of ink in the tray containing
water. The tray is representing the ocean and the earthen pot
represents the earth. Cover the mouth of the pot with a metallic
lid. The ice on this lid represents polar ice-caps. The water
containing tray represents the ocean. Lighted candle mainly
produces carbon dioxide. The temperature rises and this
represents global warming. Due to the rise in temperature the
ice-blocks start melting and this raises the water level in the tray.
The water in the tray overflows to the surrounding areas and the
low lying areas starts submerging. It causes the loss of life and
property of the people who are living in coastal areas. Another
thermocol sheet with plants in it is kept separately. This represents
afforestation which can prevent global warming. Thus global
warming and climate change could be controlled by reduced
emission of carbon dioxide and afforestation.

APPLICATIONS

This project gives awareness to the students and the public about
the global warming. Gives an idea of the harmful aspects of the
global warming. Gives message to the world that global warming
is the root cause for climatic changes. Creates awareness about
afforestation and conservation of the forest.

This project can be used as an effective educational tool to
create awareness about impact of global warming.

To reduce the global warming we have to reduce the emission
of green house gases by reducing the use of fossil fuels and depend
on renewable energy resources.

54 Structure and Working of Science Models



REFERENCES

Down to Earth Guide to Global Warming by Laurie David and
Cambria Gordon.

Global Warming the Complete Briefing by John Haughton.

The Discovery of Global Warming by Spencer R. Weart.

WEBSITES

www.allianz.com/en/globalissue/climate change/global
warming basics.

www.climatechangeeducation.org.

www.worldviewof globalwarming.org/pages/glacier.

Jawaharlal Nehru National Science Exhibition for Children-2009 55



16

HIgWTS o & ° Wies W fawur

BT
S AR Torh1g Scpe oo™, gerrd
g, AT WRW

TEATIh
SR, oh. W
filrer =

YEATSAT

Ig Afed TFME T drelt 39ersl W sk o & Ieed | & T 2
T Aied ¥ UN AfyE fadt 92 &, Oe W e ufag we dfoes
HTftfeh Tl W 3TEMeh Wl WIKg 1 bl ¢ 36 Hisd & AR Tged Td
forelt ot To o &SRSl I U ek 1A I € 16 SE & U Sienad
e @ o1 Tehd B1 THAT 1 g HRO W Tom & T8 9 S ARl
F F&A HT B 1 T <@ € T Afg wek fifeed om o fHfyea e g
S T T W W@l gHeA T8l g THR g% ueE wifha & (ufer)
H ffv=a wen | sifus &1 yaw 7 <m fSew gee A g
79 YS9l it g foasivand frefatead €
(i) JA91 R H W Had dF MRl Afaadl H1 Adahd fhar &
Hehdl 2
(ii) &9 TRTT HORT TUMT O3 R Yol hid el ATl &l §&T x
M€ HT Hehd B
(iii) STRIFITIR YT Tl MO 73 F1ehe gR W oft Thmep arer e
Al Al B G y A F TR
(iv) %‘?Wgﬂﬁmxﬁﬁmgﬂaﬁmyﬁ@m
SN TR TRER o Sufterd safeal i W& x - y 916 Y Tehd




5. o 9RER o Sufker =afaqdl &t 9@ x— y (S 98t 9§ Taaish g
TI ! TN) T AT BH W YA gR | o e Wd: o &l S
sroen fqurd) eF 1 feufa & =& ot o e S weRdl 2

Y ATt

TTEAT TS SRTEyoTTedt
T Aied ¥ YA¥ §R W Th hogeled ofll © fad god &ed W@ W
(-) @R SHU FIH WA W (+) 1 57 ol ¢ T8 Shogpelek Ht ShH
T U it © SR T afe Sie SO Sal € e shegheied shi BhiA
R fe@iE 31 7 ufean @ grR W ot ' (e 16.1)1
TaT R R o3 Tt fem gr W o3 fauret 9 Hieea fawem @ e
B ST TH9-Tg W 9RER o Sufterd SAfdaal o 9= i S @
Ife Hem 9 sifie safe aie] o 8 @ 999 R W Se1 fqure) s i
R TE WTH <M 9 39 Hise &l AN A WA o fag 39 e &1 faeq
T B
39 Aied | Tk UHT WIePR o™ T ¢ S 39 IR o =aferal =1
He 1 frafa @@ 59 yeel | S 4E o @ 98 YA gR W st
=1 frafa wom aft 39 &9 9 sAfuean 500 =afe o1 Twd 8 ar 500
Y T i At stfues B W 98 Y Y6 gR €% ST 3 S o9 g wen
500 & %W BN 9% YAV §R Wi M fEd 7w g &t Fefaa s
I g (x) — 1M gR (y) = aR& & 31T 1 e
500 - 0 = 500
700 - 200 = 500

Tl & AT FaTeiAIe 486 UL A= I59iH1-2009 57



e faawor
Hiedt *1 ged 3299 Higuig a1t Soirhl o wiee o oA o1 et safera
F1 M a9 21 3HH oI S o1 STaaiiehd e 39 fafs=r 9 o «fer sn

Tehell € 3R BR-BI &kt § W9 gR (YA g1 x 3R M@ gR y) g/
IR § IUfked sAfaal i @ 91 &I S gehdl &

58 AT Te9 T G T ey



17

STES i oty SEr-afedr
B
Taq HAR HUSAA TSI U FHerS
AR, A
ELRUCES
3TLATUR
EEANI A I
PISIEE]

SIEl-gfedt o & § 9Rd 3T Fl 980 HP T Tohdl 71 WA § S 45
TR URY FofeR € T @ erelt d% e 2500 URW W € SRR
FTEH H gL T Tl & T ¥ RE IR R GHIO S STHE T
TN § fohg T Siveig He 1 9 WERRE WERTRdiet & U 7, g
I 3T TH T I T HRUT AR T&1 hiAl A6d ok el el STHRRI
T TR HT T T 7 B S 37: 3fed THRR ® 19 H I -t
e T eF it fearfa & €1 o9 savashd 39 9@ #Y 2 T weRe
frefiT A 1 SR TR 39 & § AU G w1 fT STl Sae
Mg UM & sois § € T dfew s S o & § ot g g
SIEI-gfedt S et SH WA 7] IGEHS TR F WH R e @] &
o &t Tel Tehleh SEEE SaTY] g ST9ee 1 Ared S 399 T&d
fopan T ?

wast frator & 69 difigs seva
() foere Bt et Uy geTfc o1 TRero qen s S wee i
T 9 SATEHAlS qh Uga
(i) Shufer o TR YATRIST o M i Sfad S T



(iii) Toefa STEM i Tg-EE T % Fid gfesmion famfad s
(iv) fova & (qeaa: fomfaa T o) SES-921 omafa fafean 9sfa &
Jfd 9@ SN T 9RA i ferfa 9 9fifaad &

Sfaer weTvE

SEI-gfeal & TUE ST WA 8] $H THEMER-HIARGE & TS
Sifefeh ~eh1SHSTeh! a1 TN i Bq TERIE & URYed Tl / fooishl 4 T
Sifereh hieAeTe =i darR e T g e sE-gfedl & wmy-ae
FHH wHa R ot fhan T @ sTvEESHE IR U gUI Hie Hohthd
T DT FHA | g IR WA F1 fSghE wH R ot HiE o 781 gan
St 6 el § 3W Sfaen Hiel %1 fogwe v W ) 6T a6 HEd
F1el & YT ° g W

-
et ot Siforr Fleame & 98 fre fagla = o @ -

“ UIRY Yelfadl § S il kT YehI9 BIaT © o I shiel W STU 8T B
o TRl ¥ %o foniy W@ &1 i g @ @1 WA % gae @
BIFhTeh hie o Ik oINaT AT &1 Sd 2|

fafr

3TEUE % IRYSE TW / 3TN o foeihl &l Heah 3% fohdl I | IaTcrent
TTRT W SISl T R T & U Sl i3Sl Hh 39 U § fHerey
Ghfd FOe ¥ fEgwd 3 ¥ FE Td W WM ¢ <9 fE & 9%
fSgah H R Ik @Rl off guia: 7= 8 S 2

ISR

T A< TTERTA ShI-HUSel HIARF &1 SHRT YA Helld S Hi
w1 ¥ T v ot foRan <1 Wb B gt wiE fauda wore ot T R

[OE i g

ek @rs Frafor st s fafy & S emafite w1 uh et TR o
Tl Sl © W8T STargei Sa] 39 S a1 219ee #ieh 34 Sifas

60 AT Te9 T G T ey



TR ¥ 9ed 3 21 7 fafu @ Sfvw @ o § sl sifus gw
(TR 4-5 HE) A1 & q 9 U 1 guid: e1uered oft =&l &
Hheld: W Sl @R w1 U 4 W) 1 @t 2l

R fafer st 57 S St | R FE 3G Sfaw @R fEn S T
o= fafa &1 Hed TR R T 7 S stwee 1w sy
Seruet & ST gt staret gry e s €1 9 oty o sgd %9 g
(Tt 30 &) & @ Sfaes @) d9R @ S @ den Sa erafyre w6 gof
AUEE ot B Wl @ horewy Ied Ve S @Ig W gl 2l

.
“3Ifea ama @ T @ IufRafa § wp San] sAfedeH ol Ut § Sifed
Frefaeh Terel T W ugie o erqmfed Y A 21"

fafr

MG & TUET I ST H MEHT IThT Tea 9 forddt et T W (S@l 59
TR U @l &) Tk S AhN e & wel 1 fmio wa &) 39d =@
o, TMeR, g@ T A1 1 WA s R *i whfes e ¥ 5% 6 <d
e e e e e A SR e e e e
T FM A SiFeH HT T I W F U a1 § IEhR 1 afas areg
FM o 3L YA FU KU I &1 Tafy FW § 70 9] T4 0 @@ §
R ot =fg ot &t e =t IR 9 el St v | ugen g s @
TR | PR TfEd T W SSE H M i ¢ e Fm % SR
Sfed @9 (25-30 W W) =41 WAl B 3G A9 W AHAE 0] STeAfers
Toramsiiet Bient ISt © TS i § SR Sfarogst i wen o off oSt 9 gfg
Tt & a8 orey gHa § & W9 erufyre quia: staefed = S )

F=ol & foTQ STarEeTer 98 AT A7 592009 61



o171

o172

e TR T G v ety

62



o174

Tl & foTT STATEReTeT 48 U forT FF9H-2009 63



18

HITAT T AT ht YA AT |
o St

B
THATT ARG A, aifelen $ed faume™
ST FHRT T[q wY, A=
ARETE
3reTaeRT
T AR fa=r
YATIAT

I ¥ IRA o ARGUE &F T4 a9 o 3T I oh Hhigel @ &3 | i
HEe | A o g2 ¢ T el B S Sl ol fa foRet v o
AR & &1 @1 81 5gd JAd o 915 o 39 W g TE IR S HH 2
T Soll Bl KR TH I W =1 ¢ Th TR ST faega Sl & e
TS 3 HEl | foean s

.
HIIA &5 1 T T H UEY g Wl Gord € S aeR S S

21 HI 1 FA G A A9 H 9K ST 21 39 A9 F foega S o s
I AR foregd et 9T @ wWehdl €

ITsh-aTSq JTferd HIA

79 fafy & gferd wigd w1 w9 9EY § R O R TRE TR S @
fFY 5H8 W 99 ¥ S o @A R qEEn S formd farm s
WISt Bl 1 q: Y i W T St o &9 W 39 YA TEY H STl Sl
21 7g fafu sifuss 99 W S w w2



Teertt wrfert daw

7o fofer o yfema shiael 1 S | qF Rl T R ST €SI R deeis
ATt hTafeh Fa STEEU=A i TRA 5ol 41 99 ¥ /A feman <11 81 39 TR
ShTeifTeh 5o o a5 § S oh S i SR Sl © e ferega it e
B B1 YH: HTeiTR %o I G597 G T GTO9 kel B G Sl 2

ATk 3UhITT

TRl T WIS TR @A YA Toh, WResh i T, &g &1 ey,
Efehe § @ oTell Wi, 9R, TALEl I 2 o ed, B, 19 =,
FHETS 1 T, WR o Y, B-3 fesd, A1 989 & s, T 1|

AT
9 @ R FH | T 1 T KW | STord T L G e w5 S
1 Fellh & T ot SIFAOR SIGT 1 HLdl €1 TR shi el 1 TErEal § 91y

SN ThEl oh WIS W Tl oAl 1 gHE Sl ® S 9 gRy St ° e
@dl 21 T dod (TALEL) IR i Weral 9 v 9 S &l 2l

wd Ugta

g R 919 TR % IRY 9 A ok soiel W el St € ford eterg st
2 SN 3o TIfeet Sl o W @1 SRS 1 ol T ok HRr $@H @ I
off S ohTT € U 99 W e e MR off S o kg gal o d"
ol @ B fagd g WO o wRoT S O ORd e @
Teeh RO Wi § o g wed (TEEE) S Sedl ¢ WA o
faen Wit & <famor w&-frem g fAeifa e 2

Y T GO HL GA: SigeR AT S 2

TEYUt ST
() 39 Aied H SR & W® I hiEel &1 F H STAN T L
(i) 9 @A W fagd o W e |
(i) FFTA FITA HT A TG B R I HH HA 2|
(iv) Tgert wifoR Wae o1 IUANT TR A1 § fagd S o & | fopen
S Gehell 21

ool & [TT TR A8 L A Ja9i1-2009 65



frdem

i Aied H THHLE.RA. T @ S ol T&Iohi, ST § FaIal
s T @ favm anfeei ura gan )

[EEGICE|
WML

I L K ‘:‘{E‘:l c:{-% | o ]
/ \i g W
l(’ l«/ ! \1/\[ TERYV \((/ \((/
@ S @
. ¢ e ,
A e I
¢ [ e wme o
¢ \¢ \¢

66 Al Y9I T G T T



R B ) e et
FET FHlt

o :18.3

ool & [TT TR A8 L A Ja9i1-2009

faea st

67



19

T3V dET aFeten faen
B
EINIEIS N At I=aw At faaea
el foren wiew, TRERET
ToTEq
3T
T |
PISIEE]

Jafed 99 | 99 g are aed 9 gRgifele JUlelt gRT 9THM SarT ST
?, W ST U T et 7 et © o g Al o U orewen gidt @
T T M shael T & W% S Fehdl © Al i shael T 1 WE|
M ST o T Hahd 7ol § 27E STofeT 9% SR SEH Al © af yated
ATel oF NI Y ohelel Wie i SR & HHH SaR Fehd ©, TS SAYel o1 3AR”
T SARA i hig oHaee el Bl 81 Hehdl el B o 1ol aTeH i <1d
3TFET ST SHTRT 3T Il WD &t AR off T fohan < Fehanl 37 arei §
9 YR & HHT hl 3@ gL Th g3 IUHLU 1 A 39 Hisd oh
®q ¥ fan T R

wufae fagia

T yeut o Frefafed fagial w1 swm faar w2
(i) T SHieeh w1 fagia;
(i) Toedta Ik gR gt Yol o S w H1 fagi;
(iii) o o T@ o Tl W eneia wEeifas fagial




T ATt

THAATE I, AHEl, Te-alee, T WH )

HEEAT F ShRIEUTEr
T AN | 9 YR o i ol Afed SR 38 o faftr w1 sam
0 EU ATe SIS SHaee &1 TIan T ¢

o ;1901

(i) HER TR §RT STethl o6 SER W o+ YHERR 98 9 Ja JAm
F U T o U o IS i HW, A4, I, S IeIA H1 A
= T R

o : 19.2

el o [T STaTeletel 48 U2 ol q59i-2009 69



(i) f5iar T o Wiead § &M ¥ @R T W WS g9 9 oA @
THHTA i gU TEglcieh Foed g aa 3cq=1 T UIH <o i |Gl
FT WE & T F WY T AT WY TN 7 FA U SRS AR A F
ST W HHA B A W AT B e @ T R

o : 19.3

(iii) TR TH H TR e 1 TRl 9 faga Ael &1 99er & g
TR afed 9 3 YR o ol o T 8 T YR yom ue fgd
Th W B o TESlielh o o gRI fRAl T ®1 TH YR TH I °
ST foer 819 o 9a a1 TESlfas ad § 7 B faga el
BN femen T 2

ST

() TF o A SR 9 WHM FAeNfeT gF 9 fFdr off YR oF A o
3fesd T W qRd & WHH i SAN ST Hehdl 1

(i) 3@ foran ® ufiem deon 999 1 o=q o WY LHA H1 w=d e @

(iii) B IR, TRk Ta foedia =Ml i ARG SHe ar
F €l

70 AT Te9 T G T ey



EIF)
TRy FAR T TS e reAfis fommea
TATHTG, TS
3T Uh
AMA FAR Tw
AEATAAT

TR <91 | i 1 Jorm T € T o fam1 S e 7 Stae g9e e
Bl 9RA &1 70 Wiaww SHEEn $fH W R 8 $fH 9 3= alier @
e € Toaa etferes oy ured e e <91 o fham @ feerfa o guw e
A W EEel Rl IS, Sfoerdl, WHhE gRI B Bl 81 3Heh e o feg
fREM IS WAl 1 foge & 81 1l g =fad SR g o
ol 9 ¥ T Rl THEE 1 HAEA Wd 81 59 WeY W e el
Tehieh W SMeIRa deT gRI =ferd fogente 95 9oR fohan 21 3@ 43 9§ %1
T A FH INRE 90 g} iuw &F § w9 T § WAl F fogwE
foha ST Tkl 1 39 R H I 3fehell AT HY ekl T

ELE]

(i) 9 dHh ¥ HY ANC q 9 999 § 99H ®9 9 A fogwe
fopan S Feh de TR aa ot 9 @

(i) A fEgH arct i fo1 FiE B T BMHHRE Hicl  HEA hl
[fera @ S Feh |




wurfaee ST fagia

IE I3 GEhel o <@ o (Hgid T HE L 2

vyt fmior § wee |rni

Th U9 o TAM LU, WE® %1 500 L e 1 g, o @R i Afer,

15 %o, fadm dox, 99 < &1 afedr, s, 9|

HEA T SHIEAYOTet

YR HAT - hiSAIR T

AR F TH TS F A Ve o N dF olie w1 Aol o W 21
qferal § B %tk (IF el ° 9" ®8) 15 HER (5 3=15) @T T
21 T T 500 e 1 wEh 1 H Tl Sl © T5EH i @
LS G

72 AT Te9 T G T ey



o 20.2

T 1 Th HEFH il ¥ Sighl T ¥ Sigd 81 9 o e ¥ IEH ot
ViR T o © o weaR T o 1 W i W 3-4 B SW 33
B 1 AW ST 9 R S 9EE 9 o E € S gt & Heid 9
Tl T AT HI S & T B i TEH TEl g 21 59 fafy @
HTC! I IR F12 ¥ ol & T=E S Fehdl ¢ FH THI H = TRRE
a1 g SR & W T o THE w0 o fogee fRar S HeRdn 2

fgdta T - EXudqar fEFer 99

TH I 1 BEA TR deheieh W dgR fRAl € S g9 g wiferd @1 e
TRAER 107 g 81 3o W 1 W 8-10 G ofl B ¢ T wiedt
1 A T H AUF & | @ gL AR q1 TR il oh 308
ARAT ST et 0 €1 39 49 o J9 ¥ WIqAR o SIhRE Hiet o
e T2 B WK 21 TW 49 9 werw ot ygfa 7l g @ it 9
el 9 S g =ferd €1 U feRel T 9 9@ A5 5-7 |t &5 | et @
39 95 g HH @9 | 3Afue &3 i WOdeR fE50r R S Hehdl @1 ol
TR HH &9 (2 &™) § € 'Rgqer FEsor e S Eehdar ©1 39 9 6
I e fREE o S g 2

el o [T STaTeletel 48 U2 ol q59i-2009 73



21

I §RT oTeAd hR

Gl
RUCESRISCD It e weAfae faees
et forem wWRT
HETRTEL
RELSIE]
TSR
ST HA
Sevd

I o JOE A U2, €, T gR e ared §1 Wiehfash el bt
TG ¥ IR YT i § qen fehe afass # gkt g of ffeed
71 3 URfearfaai o o steveas @ i TR oea qeon Sefeusw St i
9 =1fera ameAl w1 fohre foran STQ) M@=l &l 5T, 91, §Ha1 SId S7fs Sei
T A dAh O T UE T T €, TR 3 Wl STREReT St
FT TR fagd S IUar TR el § Hich dTeAl i Fern S
Tehal B1 S, g el o o S o, 39 faga a1 guee 9t o
TS Y STEHT § SeRT SUA Tohall o1 Wehel €1 SET FohR UR Forl & Torge
I Y, Toed 1 31 Sstistl | ARG 3 arel | SUAN | SR S Fehdl
21 3= qeal &l oA | TEd gy weel w1 fmfor fepen @)

Ted IS BRESeH TH U wifead Wa 9 ¥ Sa fagd S @6
SYIRT HId L ST T 71 T9H TR et 9§y ferega it k1 sifurshay
STENT fRE TR a1 Sa1 @ 9 ot geiten wn #1 9R et 9 wer |
et ® I Aol g srenet 1 Freneor o 3@ geel o famen R
SISl k1 STBIfEd BFT STUE Ud 1 318 56 o8 ! fshan o aren &t
7ol el




39 916 o T § R Ss1 o foie gemeita ®ie da 1 S fea
T § W] 39 Uikl | TER 1 FAR i gC R T i oft g faan
T 2

Tagta
() wehTei foega wuE g W) Sel o1 fagd e | wia
(ii) Tored SR STeT TqereA fhen @ erggier Ud STESH W el
(iii) AR gTe 9 foRanstl g STa @ fagd AUeed ¥ U gEgee d
STERSH o SYAT o TR ura e
(iv) faga gE=a fagid & g7 fogE@ At &1 S|
(v) <IeR T 3xieteh Tl g1 TR Sifed ol F=reid & T 9 S|
(i) T T 1 FErE i 9 suEm
(vii) G fardta uftny @ gefud diee, TR onft & fagial 1 fawr)

T ATt

() =feeh, wiE 9 3 |eF amn 9 fHAffa sR &1 disal
(i) GeR Tl
(iii) Tt foRa foreetoor IqeRtor o1 fafor wfies wfie gml
(iv) TeF, wfesh, wHfcesRe o Sid a1 I6e Afdehiel g1 5 o Ja
Sl &1 fmiom|
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BTSGINT SeM whifeSent

o :21.1
HHIRTUT

TAre Sfafehal  — 24l (9) + 8OH ——> 2410, (ag) + 4H,0 (1) + 6¢

helie Ifafera — 3HO; (ag) + 3H,0 () + 66 —> 9OH (ag)

Y AR — 24l (s) + 3HO, (ag) —> 2AI0, (ag) + OH (ag) + H,0 (I)
2Al (s) + 20H (ag) + 2H,0 (I) — 2A10, (aq) + 3H, (g

H,O (/) + HO, (aq) + H, (agg — H,0, (ag) + H,O (I)
2H,0, () — O, (9 + 2H,0 (J)

31T — H,0, + 2H" + 2e- —» 2H,0
&g — HO, + H,0 + 2e- - 30H
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St gd 1 YT Her Uet W Uedl © d SEEEA & Yehiel-forgdia
T % MR R Foed 9 gl 21 39 fagd o/ ki ue &% 3ok o et
T Seiarrel W AT S 2| e qe o ferga SToee i © 9 Ster- ter
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TEG | BEGIST o SRS T qrwd Bl §1 3 < T 91 el | wuted
Bt Tt € v aTed werdl gE orawen § e e © @ g% fhen = Wt
2 e ToISH qe TIEeiSH, Wik oF § 51 Bt et 21 A S Y aRd
resiied 81 W YEl Td § aed Jel & M Sl &1 SAfedior qe
TEEISH 4 39 aled W o+ Wl Yol o whiee Selegiel WSl il § ae
W el T HEYOTA % SER fagd et 1 i st € it e
a1 § o wiftd & foIq BregioM 19 o & &9 d %M o 81 39 IR
WA U ¥ W TR i T Wi | en San @1 39 Hied w1 foa
ufwer gof g W ufrde | o il we i @ o afedi 9 gefua e
dferd 1 Gerdl § HH el e fRA S §1 39 YRR BESSH gh
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(i) TATERiE YguU | e Al

(i) T€ 3SAURA H UM 1 |

(iii) TR T ¥ W St 1 SHAR F[A It H B 9 e G §
e g & YR FT IR T Wl T T TqHT GeeH Tl
fafr @ @ & s A e a1 g 2

(iv) el gfewivl § 98 R w9 =g T s Tgers ol ¢l
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