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PPPPPREFREFREFREFREFACEACEACEACEACE

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 JNNSEC – 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,  I appreciate their sincere efforts. I thank
Dr Dinesh Kumar also who started the work of the exhibition
this year.

cover with prelim.pmd 08-Jul-25, 4:18 PM3



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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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

OOOOOBJECTIVESBJECTIVESBJECTIVESBJECTIVESBJECTIVES

To highlight the seriousness of the problem and suggest solutions

to avoid any damage in such situations.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLERINCIPLERINCIPLERINCIPLERINCIPLE I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

Arichimedes PrincipleArichimedes PrincipleArichimedes PrincipleArichimedes PrincipleArichimedes Principle

A body immersed in water or any other fluid will displace a volume

of water or fluid equal in weight to the immersed body.

FFFFFLOALOALOALOALOATNIGTNIGTNIGTNIGTNIG H H H H HOUSESOUSESOUSESOUSESOUSES     FORFORFORFORFOR F F F F FLOODLOODLOODLOODLOOD

AAAAAFFECTEDFFECTEDFFECTEDFFECTEDFFECTED A A A A AREASREASREASREASREAS

SSSSSTUDENTSTUDENTSTUDENTSTUDENTSTUDENTS

Mahesh Vilas Patil Hutatma Kisan Ahir Vidyalaya
Walwa, Sangli
Maharashtra

TTTTTEACHEREACHEREACHEREACHEREACHER

Shashikant Shankar Ambi
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2 Structure and Working of Science Models

MMMMMATERIALATERIALATERIALATERIALATERIAL R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

Angle box, digital boards, hard boards, rigid pillar, submersible

motor, P.V.C. pipe, dripping tap, rubber tube etc.

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION

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. : Fig. : Fig. : Fig. : Fig. : 1.1

WWWWWORKINGORKINGORKINGORKINGORKING

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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Fig. :Fig. :Fig. :Fig. :Fig. : 1.2

Fig. : Fig. : Fig. : Fig. : Fig. : 1.3

Hollow Pillar

Rigid Pillar

Boat Shaped Base

Situation before Flood

Situation during Flood
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4 Structure and Working of Science Models

AAAAADVDVDVDVDVANTANTANTANTANTAGESAGESAGESAGESAGES

(i) Damage to life will be avoided.

(ii) 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.

CCCCCONCLUSIONONCLUSIONONCLUSIONONCLUSIONONCLUSION

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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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

OOOOOBJECTIVESBJECTIVESBJECTIVESBJECTIVESBJECTIVES

Conservation and Utilisation of Natural Resources.

MMMMMODELODELODELODELODEL

Simple and low cost solar water heater and hot water container

for low income group.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLERINCIPLERINCIPLERINCIPLERINCIPLE I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

Black coloured copper container is a good absorber of heat.

It can efficiently get heated by solar energy.

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION

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

SSSSSIMPLEIMPLEIMPLEIMPLEIMPLE     ANDANDANDANDAND L L L L LOWOWOWOWOW C C C C COSTOSTOSTOSTOST S S S S SOLAROLAROLAROLAROLAR

WWWWWAAAAATERTERTERTERTER H H H H HEAEAEAEAEATERTERTERTERTER

SSSSSTUDENTSTUDENTSTUDENTSTUDENTSTUDENTS

Suhail Ashraf Kendriya Vidyalaya
Girish Thapa Birpur Cantt, Dehradun

Uttrakhand

TTTTTEACHEREACHEREACHEREACHEREACHER

Usha Mendiratta

Charu Sharma

2
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6 Structure and Working of Science Models

Unit I:Unit I:Unit I:Unit I: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:Unit II:Unit II:Unit II: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:Unit III:Unit III:Unit III: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 IVUnit IVUnit IVUnit IVUnit 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 VUnit VUnit VUnit VUnit 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.

Fig. :Fig. :Fig. :Fig. :Fig. : 2.1
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WWWWWORKINGORKINGORKINGORKINGORKING

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 II 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.

AAAAAPPLICATIONPPLICATIONPPLICATIONPPLICATIONPPLICATION

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

low cost.

AAAAADVDVDVDVDVANTANTANTANTANTAGESAGESAGESAGESAGES

(i) This model is environment friendly.

(ii) It is very economic.
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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

RRRRRATIONALATIONALATIONALATIONALATIONAL     BEHINDBEHINDBEHINDBEHINDBEHIND C C C C CONSTRUCTIONSONSTRUCTIONSONSTRUCTIONSONSTRUCTIONSONSTRUCTIONS     OFOFOFOFOF     THETHETHETHETHE E E E E EXHIBITXHIBITXHIBITXHIBITXHIBIT

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.

EEEEECOCOCOCOCO-----FRIENDLFRIENDLFRIENDLFRIENDLFRIENDLYYYYY C C C C COSTOSTOSTOSTOST E E E E EFFECTIVEFFECTIVEFFECTIVEFFECTIVEFFECTIVE T T T T THERMOHERMOHERMOHERMOHERMO

EEEEELECTRICITYLECTRICITYLECTRICITYLECTRICITYLECTRICITY     AAAAATTTTT     THETHETHETHETHE B B B B BLASTLASTLASTLASTLAST F F F F FURNACEURNACEURNACEURNACEURNACE S S S S SITEITEITEITEITE

OFOFOFOFOF S S S S STEELTEELTEELTEELTEEL P P P P PLANTSLANTSLANTSLANTSLANTS

SSSSSTUDENTSTUDENTSTUDENTSTUDENTSTUDENTS

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

TTTTTEACHEREACHEREACHEREACHEREACHER

        J.P. Prahara

3
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SSSSSCIENTFICCIENTFICCIENTFICCIENTFICCIENTFIC P P P P PRINCIPLERINCIPLERINCIPLERINCIPLERINCIPLE I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

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.

CirCirCirCirCirculating Wculating Wculating Wculating Wculating Water Channel Systemater Channel Systemater Channel Systemater Channel Systemater Channel System

Extremely high heat conducting material pipes are set around

blast furnace. Water is allowed to circulate through these pipes.

Compressed Steam ChamberCompressed Steam ChamberCompressed Steam ChamberCompressed Steam ChamberCompressed 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 UnitTurbine and Power Generating UnitTurbine and Power Generating UnitTurbine and Power Generating UnitTurbine and Power Generating Unit

Rotating turbine runs the generating unit and produces electrical

energy.

Condensation and Re-circulating UnitCondensation and Re-circulating UnitCondensation and Re-circulating UnitCondensation and Re-circulating UnitCondensation 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.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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.

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION     ANDANDANDANDAND W W W W WORKINGORKINGORKINGORKINGORKING

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

Final Structure of working save for.pmd 08-Jul-25, 4:18 PM9



10 Structure and Working of Science Models

(iii) Turbine

(iv) Dynamo

(v) Condensation Chamber

Fig. :Fig. :Fig. :Fig. :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.

Final Structure of working save for.pmd 08-Jul-25, 4:18 PM10
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AAAAAPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONS

(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.

(iii) 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.

Final Structure of working save for.pmd 08-Jul-25, 4:18 PM11



IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLESRINCIPLESRINCIPLESRINCIPLESRINCIPLES I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

PINGPINGPINGPINGPING     PONGPONGPONGPONGPONG     BALLBALLBALLBALLBALL     ANEMOMETERANEMOMETERANEMOMETERANEMOMETERANEMOMETER

WWWWWorking Principleorking Principleorking Principleorking Principleorking 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.

MMMMMEASURINGEASURINGEASURINGEASURINGEASURING W W W W WINDINDINDINDIND S S S S SPEEDPEEDPEEDPEEDPEED

SSSSSTUDENTSTUDENTSTUDENTSTUDENTSTUDENTS

D. Daniel Nitin Atomic Energy Central School–2
Sadras, DAE Township

Kalpakkam

TTTTTEACHEREACHEREACHEREACHEREACHER

S. G. Lakshmi

4
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Fig. :Fig. :Fig. :Fig. :Fig. : 4.1

Fig. :Fig. :Fig. :Fig. :Fig. : 4.2

The ball starts swinging up to a height where all the kinetic

energy is converted into potential energy. The angle q

(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

dtp cell publication
Stamp



14 Structure and Working of Science Models

Merits and DemeritsMerits and DemeritsMerits and DemeritsMerits and DemeritsMerits 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.

Fig. :Fig. :Fig. :Fig. :Fig. : 4.3

ROTROTROTROTROTAAAAATINGTINGTINGTINGTING     VVVVVANEANEANEANEANE     ANEMOMETERANEMOMETERANEMOMETERANEMOMETERANEMOMETER

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

Fig. :Fig. :Fig. :Fig. :Fig. : 4.4
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WWWWWorking Principleorking Principleorking Principleorking Principleorking 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.

Fig. :Fig. :Fig. :Fig. :Fig. : 4.5

Fig. :Fig. :Fig. :Fig. :Fig. : 4.6

Aluminum Vanes

Shaft of the Motor

Voltmeter
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16 Structure and Working of Science Models

An Experiment for Calibration of the DeviceAn Experiment for Calibration of the DeviceAn Experiment for Calibration of the DeviceAn Experiment for Calibration of the DeviceAn 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.

Final Structure of working save for.pmd 08-Jul-25, 4:38 PM16



IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLERINCIPLERINCIPLERINCIPLERINCIPLE I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

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

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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

WWWWWORKINGORKINGORKINGORKINGORKING

There are 5 games included in this project.

The First GameThe First GameThe First GameThe First GameThe 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.

FFFFFUNUNUNUNUN G G G G GAMESAMESAMESAMESAMES

SSSSSTUDENTTUDENTTUDENTTUDENTTUDENT

Honey Singh
Rishab Jain Government High School-19

Chandigarh

TTTTTEACHERSEACHERSEACHERSEACHERSEACHERS

        Nidhi Gupta
Sweety Rani

5
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18 Structure and Working of Science Models

The Second GameThe Second GameThe Second GameThe Second GameThe 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 GameThe Third GameThe Third GameThe Third GameThe 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 GameThe Fourth GameThe Fourth GameThe Fourth GameThe 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 GameThe Fifth GameThe Fifth GameThe Fifth GameThe 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.

Final Structure of working save for.pmd 08-Jul-25, 4:38 PM18
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RRRRRULESULESULESULESULES

(i) Take any 3 × 3 square.
(ii) Find sum of three umbers in a row, or a column or

diagonally.
(iii) Find sum of all the numbers in the square.

Fig. :Fig. :Fig. :Fig. :Fig. : 5.1

Fig. :Fig. :Fig. :Fig. :Fig. : 5.2
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20 Structure and Working of Science Models

Fig. :Fig. :Fig. :Fig. :Fig. : 5.3
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Fig. :Fig. :Fig. :Fig. :Fig. : 5.5

Fig. :Fig. :Fig. :Fig. :Fig. : 5.4

Final Structure of working save for.pmd 08-Jul-25, 4:38 PM21



IIIIINDIGENOUSNDIGENOUSNDIGENOUSNDIGENOUSNDIGENOUS I I I I INCUBANCUBANCUBANCUBANCUBATORTORTORTORTOR

SSSSSTUDENTTUDENTTUDENTTUDENTTUDENT

Vanlalhruaia St. Lawrence School
Ramthar, Aizawl

 Mizoram

TTTTTEACHEREACHEREACHEREACHEREACHER

        Anil Kumar

IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLERINCIPLERINCIPLERINCIPLERINCIPLE I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

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.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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

6
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Fig. :Fig. :Fig. :Fig. :Fig. : 6.1

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION     ANDANDANDANDAND W W W W WORKINGORKINGORKINGORKINGORKING

A cubic box of 1½ 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.
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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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

cubes of ice.

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION

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.

PPPPPROCESSROCESSROCESSROCESSROCESS

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.

GGGGGEOTHERMALEOTHERMALEOTHERMALEOTHERMALEOTHERMAL D D D D DESALINAESALINAESALINAESALINAESALINATORTORTORTORTOR

SSSSSTUDENTTUDENTTUDENTTUDENTTUDENT

Sheik Naveedul Haq Government High School
Zaloor

Teh. Sapore, Baramula
Jammu and Kashmir

TTTTTEACHEREACHEREACHEREACHEREACHER

        Showkat Hussain Bhat

7
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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.

AAAAAPPLICATIONPPLICATIONPPLICATIONPPLICATIONPPLICATION

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.

AAAAADVDVDVDVDVANTANTANTANTANTAGESAGESAGESAGESAGES

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

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

(iii) It is 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.

Fig. :Fig. :Fig. :Fig. :Fig. : 7.1

Input sea water

Condensation
tank

6 km depth

Fresh drinking
water

Earth's heat
(300°C)
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Earths
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EEEEEAAAAATTTTTABLEABLEABLEABLEABLE S S S S SPOONSPOONSPOONSPOONSPOONS E E E E ECOCOCOCOCO-----FRIENDSFRIENDSFRIENDSFRIENDSFRIENDS

SSSSSTUDENTTUDENTTUDENTTUDENTTUDENT

A.Priyanka
B.Mani Tejaswi ment High School

P. Dornala
Prakasam

Andhra Pradesh

TTTTTEACHEREACHEREACHEREACHEREACHER

        V. Nagamurthy

IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.”

MMMMMOTIVOTIVOTIVOTIVOTIVAAAAATIONTIONTIONTIONTION

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.

MMMMMETHODOLOGYETHODOLOGYETHODOLOGYETHODOLOGYETHODOLOGY

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

8
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28 Structure and Working of Science Models

Sl.
No.

Content of Flour Used in Preparation of
Eatable Spoons

Time Taken
for Softening

in Water
(in minutes)

Time Taken
for Softening

in Kheer
(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

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 ContentThe Best Mixture of Flour ContentThe Best Mixture of Flour ContentThe Best Mixture of Flour ContentThe Best Mixture of Flour Content

Corn 6 Parts Wheat 2 Parts
Millet 3 Parts Rice 2 Parts

Cholem 2 Parts Maize 1 Part
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DDDDDOOOOO Y Y Y Y YOUOUOUOUOU K K K K KNOWNOWNOWNOWNOW?????

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

What an idea?

OOOOOBSERBSERBSERBSERBSERVVVVVAAAAATIONSTIONSTIONSTIONSTIONS

(i) Eatable spoons do not harm the ecology.
(ii) We can get the desirable designs of spoons with the help of

microwave oven.
(iii) A lot of experiments could be done on it.

SSSSSOLUTIONSOLUTIONSOLUTIONSOLUTIONSOLUTIONS

(i) Strict action should be taken to reduce plastic pollution.
(ii) 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.

CCCCCONCLUSIONSONCLUSIONSONCLUSIONSONCLUSIONSONCLUSIONS

(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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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED ( ( ( ( (FORFORFORFORFOR     THETHETHETHETHE     ACTUALACTUALACTUALACTUALACTUAL     CONSTRUCTIONCONSTRUCTIONCONSTRUCTIONCONSTRUCTIONCONSTRUCTION)))))

The Conical Hollow DomeThe Conical Hollow DomeThe Conical Hollow DomeThe Conical Hollow DomeThe 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 PipesThe Rubber PipesThe Rubber PipesThe Rubber PipesThe Rubber Pipes

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

The TurbinesThe TurbinesThe TurbinesThe TurbinesThe Turbines

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

EEEEENERGYNERGYNERGYNERGYNERGY P P P P PRODUCTIONRODUCTIONRODUCTIONRODUCTIONRODUCTION     FROMFROMFROMFROMFROM H H H H HEAEAEAEAEATTTTT     OFOFOFOFOF S S S S SUNLIGHTUNLIGHTUNLIGHTUNLIGHTUNLIGHT

FFFFFALLINGALLINGALLINGALLINGALLING     ONONONONON     THETHETHETHETHE R R R R ROOFOOFOOFOOFOOF     OFOFOFOFOF     THETHETHETHETHE B B B B BUILDINGUILDINGUILDINGUILDINGUILDING

SSSSSTUDENTTUDENTTUDENTTUDENTTUDENT

Arijit Deka Maharishi Vidya Mandir
Public School-1, Silpukhur

Guwahati, Assam

TTTTTEACHEREACHEREACHEREACHEREACHER

        Nayana Das

99999
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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.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS     REQUIREDREQUIREDREQUIREDREQUIREDREQUIRED ( ( ( ( (FORFORFORFORFOR     THISTHISTHISTHISTHIS     MODELMODELMODELMODELMODEL)))))

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.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLERINCIPLERINCIPLERINCIPLERINCIPLE I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

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.

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION

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.

WWWWWORKINGORKINGORKINGORKINGORKING P P P P PROCESSROCESSROCESSROCESSROCESS

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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Fig. :Fig. :Fig. :Fig. :Fig. : 9.1

Fig. :Fig. :Fig. :Fig. :Fig. : 9.2
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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.

AAAAAPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONS

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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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

RRRRRATIONALEATIONALEATIONALEATIONALEATIONALE     BEHINDBEHINDBEHINDBEHINDBEHIND     THETHETHETHETHE C C C C CONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION     OFOFOFOFOF     THETHETHETHETHE E E E E EXHIBITXHIBITXHIBITXHIBITXHIBIT

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.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLESRINCIPLESRINCIPLESRINCIPLESRINCIPLES I I I I INVOLVEDNVOLVEDNVOLVEDNVOLVEDNVOLVED

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.

SSSSSAFETYAFETYAFETYAFETYAFETY A A A A ALARMLARMLARMLARMLARM     FORFORFORFORFOR LPG L LPG L LPG L LPG L LPG LEAKAGEEAKAGEEAKAGEEAKAGEEAKAGE

SSSSSTUDENTTUDENTTUDENTTUDENTTUDENT

Agri K. Hasmukhbhai Government High School
Dokmardi

At Amli, Post Silvassa
Dadra and Nagar Haveli

TTTTTEACHEREACHEREACHEREACHEREACHER

        Shukla Paritosh Vijayakant

1010101010
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MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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

Fig. :Fig. :Fig. :Fig. :Fig. : 10.1

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION     ANDANDANDANDAND W W W W WORKINGORKINGORKINGORKINGORKING

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.

Fig. :Fig. :Fig. :Fig. :Fig. : 10.2

AAAAAPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONS

(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.

(ii) 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.

RRRRREFERENCESEFERENCESEFERENCESEFERENCESEFERENCES

Gujrati Book, Akasmat Nivaran
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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLESRINCIPLESRINCIPLESRINCIPLESRINCIPLES I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

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:

1.1.1.1.1. Preparation of ChitosanPreparation of ChitosanPreparation of ChitosanPreparation of ChitosanPreparation of Chitosan

(i) Deproteinisation; (ii) Demineralisation; (iii) Deacetylation;
(iv)  Drying.

UUUUUSEFULSEFULSEFULSEFULSEFUL P P P P PRODUCTSRODUCTSRODUCTSRODUCTSRODUCTS     FROMFROMFROMFROMFROM F F F F FISHERYISHERYISHERYISHERYISHERY W W W W WASTEASTEASTEASTEASTE

SSSSSTUDENTSTUDENTSTUDENTSTUDENTSTUDENTS

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

TTTTTEACHEREACHEREACHEREACHEREACHER

Ajith S R
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2.2.2.2.2. Extraction of CalciumExtraction of CalciumExtraction of CalciumExtraction of CalciumExtraction of Calcium

(i)  Deproteinisation using an enzyme; (ii)  Deactivation of enzyme;

(iii) Drying and pulverisation.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

Shells of crab, shrimps, lobster, acetic acid, sodium hydroxide,

net, steel vessel, water.

RRRRRAWAWAWAWAW M M M M MATERIALATERIALATERIALATERIALATERIAL

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.

SSSSSEPEPEPEPEPARAARAARAARAARATIONTIONTIONTIONTION     OFOFOFOFOF P P P P PROTEINROTEINROTEINROTEINROTEIN (D (D (D (D (DEPROTEINISAEPROTEINISAEPROTEINISAEPROTEINISAEPROTEINISATIONTIONTIONTIONTION)))))

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.

EEEEEXTRACTIONXTRACTIONXTRACTIONXTRACTIONXTRACTION     OFOFOFOFOF C C C C CALCIUMALCIUMALCIUMALCIUMALCIUM     FROMFROMFROMFROMFROM F F F F FISHISHISHISHISH B B B B BONESONESONESONESONES

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.

RRRRREMOVEMOVEMOVEMOVEMOVALALALALAL     OFOFOFOFOF M M M M MINERALINERALINERALINERALINERAL (D (D (D (D (DEMINERALISAEMINERALISAEMINERALISAEMINERALISAEMINERALISATIONTIONTIONTIONTION)))))

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.

RRRRREMOVEMOVEMOVEMOVEMOVALALALALAL     OFOFOFOFOF W W W W WAAAAATERTERTERTERTER

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.

CCCCCONVERSIONONVERSIONONVERSIONONVERSIONONVERSION     OFOFOFOFOF C C C C CHITINHITINHITINHITINHITIN     TOTOTOTOTO C C C C CHITOSANHITOSANHITOSANHITOSANHITOSAN (D (D (D (D (DEACETYLATIONEACETYLATIONEACETYLATIONEACETYLATIONEACETYLATION)))))

Transfer the residue into a mild steel vessel and add 40% sodium
hydroxide. Heat the contents at 90-92°C for about 1½ 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.

RRRRREMOVEMOVEMOVEMOVEMOVALALALALAL     OFOFOFOFOF W W W W WAAAAATERTERTERTERTER

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.

DDDDDRYINGRYINGRYINGRYINGRYING

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.

PPPPPOWDERINGOWDERINGOWDERINGOWDERINGOWDERING

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

AAAAAPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONS

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

(ii) 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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(iv) As an additive to stomach antacids.
(v) In the treatment of wounds.
(vi) In textile finishes and shoe polishes.
(vii) As a water clarifier during under sea explorations and

exercises, search and recovery operations, diving
expeditions.

(viii) Retaining the dye in better way.

EEEEEXTRACTIONXTRACTIONXTRACTIONXTRACTIONXTRACTION     OFOFOFOFOF C C C C CALCIUMALCIUMALCIUMALCIUMALCIUM     FROMFROMFROMFROMFROM B B B B BACKBONEACKBONEACKBONEACKBONEACKBONE

(i) Backbone of fish (tuna) is collected from processing plant.
(ii) It is 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.

TTTTTESTESTESTESTEST     FORFORFORFORFOR C C C C CALCIUMALCIUMALCIUMALCIUMALCIUM

Flame TestFlame TestFlame TestFlame TestFlame 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.

AAAAAPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONS

(i) Calcium obtained from the fish bone is low cost calcium.
(ii) 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.

RRRRREFERENCESEFERENCESEFERENCESEFERENCESEFERENCES

www.wikipedia.com
Encylopaedia Britanica
www.google.com
www.cift.com
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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.

RRRRRATIONALEATIONALEATIONALEATIONALEATIONALE     BEHINDBEHINDBEHINDBEHINDBEHIND C C C C CONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION     OFOFOFOFOF E E E E EXHIBITXHIBITXHIBITXHIBITXHIBIT

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

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLESRINCIPLESRINCIPLESRINCIPLESRINCIPLES I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

(i) Use of renewable sources of energy.
(ii) Re-cycling of waste water for hydraulic lifts and terrace

gardening.
(iii) Re-use of waste plastic by combining it with clay and wood

shavings to conserve natural resources.

FFFFFEATURESEATURESEATURESEATURESEATURES

(i) Re-use of plastic waste.
(ii) Rain water harvesting and hydraulic lift.
(iii) Floating type biogas plant.
(iv) Use of solar energy for electric power generations and

transport.

SSSSSELFELFELFELFELF-----SUFFICIENTSUFFICIENTSUFFICIENTSUFFICIENTSUFFICIENT H H H H HOUSEOUSEOUSEOUSEOUSE

SSSSSTUDENTSTUDENTSTUDENTSTUDENTSTUDENTS

Sandhya Bhatia Rajkiya Pratibha Vikas
Shaifali                   Vidyalaya, Surajmal Vihar

Delhi

TTTTTEACHEREACHEREACHEREACHEREACHER

        Girija Shankar

1212121212

Final Structure of working save for.pmd 08-Jul-25, 4:38 PM41



42 Structure and Working of Science Models

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

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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

RRRRREEEEE-----USEUSEUSEUSEUSE     OFOFOFOFOF W W W W WASTEASTEASTEASTEASTE P P P P PLASTICLASTICLASTICLASTICLASTIC     INININININ C C C C CONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION

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

BBBBBRICKSRICKSRICKSRICKSRICKS

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

FFFFFURNITUREURNITUREURNITUREURNITUREURNITURE

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.

TTTTTERRACEERRACEERRACEERRACEERRACE G G G G GARDENINGARDENINGARDENINGARDENINGARDENING

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.

GGGGGARDENINGARDENINGARDENINGARDENINGARDENING     AROUNDAROUNDAROUNDAROUNDAROUND H H H H HOMEOMEOMEOMEOME

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.

Fig.Fig.Fig.Fig.Fig. : 12.1

WWWWWATERATERATERATERATER H H H H HARVESTINGARVESTINGARVESTINGARVESTINGARVESTING

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.

  Fig.   Fig.   Fig.   Fig.   Fig. : 12.2
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PPPPPRINCIPLERINCIPLERINCIPLERINCIPLERINCIPLE     OFOFOFOFOF H H H H HYDRAULICYDRAULICYDRAULICYDRAULICYDRAULIC L L L L LIFTIFTIFTIFTIFT

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.

UUUUUSESESESESE     OFOFOFOFOF S S S S SOLAROLAROLAROLAROLAR E E E E ENERGYNERGYNERGYNERGYNERGY     FORFORFORFORFOR E E E E ELECTRICLECTRICLECTRICLECTRICLECTRIC P P P P POWEROWEROWEROWEROWER G G G G GENERATIONENERATIONENERATIONENERATIONENERATION

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
(ii) Hydrogen production that can be further used for

automobiles.
(iii) Much needed water production.

Fig. : Fig. : Fig. : Fig. : Fig. : 12.3

RRRRREFERENCESEFERENCESEFERENCESEFERENCESEFERENCES

www.wikipedia.org
Science Reporter
The Times of India
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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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

2
 foam in case of Classes B and C.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC     PPPPPRINCIPLESRINCIPLESRINCIPLESRINCIPLESRINCIPLES I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

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

2
/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.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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

IIIIINNOVNNOVNNOVNNOVNNOVAAAAATIVETIVETIVETIVETIVE F F F F FIREIREIREIREIRE I I I I INTERCEPTINGNTERCEPTINGNTERCEPTINGNTERCEPTINGNTERCEPTING D D D D DEVICEEVICEEVICEEVICEEVICE

SSSSSTUDENTTUDENTTUDENTTUDENTTUDENT

Aritra Choudhary South Point School
Ballygunge Place, Kolkata

West Bengal

TTTTTEACHEREACHEREACHEREACHEREACHER

Sukanya Barman

1313131313
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CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION     ANDANDANDANDAND W W W W WORKINGORKINGORKINGORKINGORKING

The system has two parts which are mentioned below:

TTTTTHEHEHEHEHE D D D D DETECTIONETECTIONETECTIONETECTIONETECTION     ANDANDANDANDAND E E E E EXTINGUISHERXTINGUISHERXTINGUISHERXTINGUISHERXTINGUISHER D D D D DEPLOYINGEPLOYINGEPLOYINGEPLOYINGEPLOYING P P P P PARTARTARTARTART

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

2
/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
2
/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

SSSSSPRINKLEPRINKLEPRINKLEPRINKLEPRINKLE     OROROROROR W W W W WAAAAATERTERTERTERTER S S S S SPRAPRAPRAPRAPRAYINGYINGYINGYINGYING S S S S SYSTEMYSTEMYSTEMYSTEMYSTEM

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.

AAAAAPPLICATIONPPLICATIONPPLICATIONPPLICATIONPPLICATION

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.

Fig. : Fig. : Fig. : Fig. : Fig. : 13.2

Fig. : Fig. : Fig. : Fig. : Fig. : 13.1
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IIIIINTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTIONNTRODUCTION

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.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLESRINCIPLESRINCIPLESRINCIPLESRINCIPLES I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

(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.

MMMMMULTIUTILTYULTIUTILTYULTIUTILTYULTIUTILTYULTIUTILTY B B B B BIOPRODUCTIOPRODUCTIOPRODUCTIOPRODUCTIOPRODUCT S S S S SYSTEMYSTEMYSTEMYSTEMYSTEM

SSSSSTUDENTSTUDENTSTUDENTSTUDENTSTUDENTS

Sagar Padole Deepshikha Gurukul
Shadab Tauhid Abdul Waheed Sainik School
Shantanu Vivekrao Nichit Chikhaldara

Amravati, Maharashtra

TTTTTEACHEREACHEREACHEREACHEREACHER

        Mahesh Purushottam Chikhle

1414141414
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(vi) Capillary action, i.e., oil rises up in the wick due to capillary
action because of force of surface tension.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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

2
.

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION

(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.

WWWWWORKINGORKINGORKINGORKINGORKING

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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Fig. : Fig. : Fig. : Fig. : Fig. : 14.1

Fig. : Fig. : Fig. : Fig. : Fig. : 14.2
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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
2 
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.

AAAAAPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONS

(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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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.

SSSSSCIENTIFICCIENTIFICCIENTIFICCIENTIFICCIENTIFIC P P P P PRINCIPLESRINCIPLESRINCIPLESRINCIPLESRINCIPLES I I I I INVOLNVOLNVOLNVOLNVOLVEDVEDVEDVEDVED

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

GGGGGLOBALLOBALLOBALLOBALLOBAL W W W W WARMINGARMINGARMINGARMINGARMING     ANDANDANDANDAND C C C C CLIMALIMALIMALIMALIMATETETETETE C C C C CHANGEHANGEHANGEHANGEHANGE

SSSSSTUDENTSTUDENTSTUDENTSTUDENTSTUDENTS

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

TTTTTEACHEREACHEREACHEREACHEREACHER

        P.M. Thankachan

1515151515
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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.

MMMMMATERIALSATERIALSATERIALSATERIALSATERIALS R R R R REQUIREDEQUIREDEQUIREDEQUIREDEQUIRED

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.

CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION     ANDANDANDANDAND W W W W WORKINGORKINGORKINGORKINGORKING

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.

AAAAAPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONSPPLICATIONS

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.
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Fig. : Fig. : Fig. : Fig. : Fig. : 15.1

RRRRREFERENCESEFERENCESEFERENCESEFERENCESEFERENCES

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.

WWWWWEBSITESEBSITESEBSITESEBSITESEBSITES

www.allianz.com/en/globalissue/climate change/global
warming basics.
www.climatechangeeducation.org.
www.worldviewof globalwarming.org/pages/glacier.
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èkkfeZd LFky ij vpkud eph HkxnM+ dks jksduk gSA bl ekWMy ds vuqlkj  igys ,sls
fdlh Hkh LFkku osQ {ks=kiQy dh x.kuk djosQ Kkr djrs gSa fd ml {ks=k esa vfèkdre
fdrus yksx vk ldrs gSaA nq?kZVuk dk ewy dkj.k lhfer LFkku esa ”k:jr ls T;knk yksxksa
dh la[;k dk gksuk gSA geus ns[kk gS fd ;fn ,d fuf'pr LFkku esa fuf'pr la[;k ls
yksxksa dh la[;k de jgs rks nq?kZVuk,¡ ugha gksaxhA gekjk ;g izn'kZ lhfer {ks=k (ifjlj)
esa fuf'pr la[;k ls vf/d yksxksa dks izos'k ugha nsxk ftlls nq?kZVuk ugha gksxhA

bl izn'kZ dh eq[; fo'ks"krk,¡ fuEufyf[kr gSa&
(i) izos'k }kj esa izdk'k laosnh ra=k yxkdj O;fDr;ksa dk voyksdu fd;k tk

ldrk gSA
(ii) ge izdk'k laosnh x.kuk ra=k yxkdj izos'k djus okys O;fDr;ksa dh la[;k x

Kkr dj ldrs gSaA
(iii) mijksDruqlkj izdk'k laosnh x.kuk ra=k fudkl }kj ij Hkh yxkdj ckgj fudyus

okys O;fDr;ksa dh la[;k y Kkr dj ldrs gSaA
(iv) ge izos'k }kj dh la[;k x eas ls fudkl }kj dh la[;k y dks ,d lkWÝVos;j

}kjk ?kVkdj ifjlj esa mifLFkr O;fDr;ksa dh la[;k x – y Kkr dj ldrs gSaA
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5- vc ifjlj esa mifLFkr O;fDr;ksa dh la[;k x – y (tks igys ls voyksdu }kjk
r; dh tk,xh) ls T;knk gksus ij izos'k }kj esa yxk xsV Lor% can gks tk,xk
vFkok flikgh gksus dh fLFkfr esa ?kaVh Hkh yxkbZ tk ldrh gSA

iz;qDr lkexzh

FkekZsdksy] iSQohdksy] lSyksVsi] ekfpl dh rhfy;k¡] /kxk] oSQYoqQysVj

lajpuk ,oa dk;Ziz.kkyh

izLrqr ekWMy esa izos'k }kj ij ,d oSQYoqQysVj yxk gS ftlesa izFke dne j[kus ij
(–) vkSj nwljk dne j[kus ij (+) dk cVu ncrk gS ftlls oSQYoqQysVj dh LØhu
ij x.kuk gksrh gS vkSj ftrus O;fDr vanj tk,axs mruh gh la[;k oSQYoqQysVj dh LØhu
ij fn[kkbZ nsxhA ;gh izfØ;k fudkl }kj ij Hkh gksxh (fp=k 16-1)A

izos'k }kj ij cSBk flikgh fudkl }kj ij cSBs flikgh ls eksckby flLVe ls tqM+k
gksxk tks le;&le; ij ifjlj esa mifLFkr O;fDr;ksa dh la[;k dh tkudkjh j[ksxkA
;fn la[;k ls vf/d O;fDr ifjlj esa gksa rks izos'k }kj ij cSBk flikgh O;fDr;ksa dks
vanj ugha tkus nsxkA geus bl ekWMy dh ykxr de j[kus ds fy, bl rjg dk flLVe
yxk;k gSA

bl ekWMy esa ,d ,slk lkWÝVos;j yxk;k x;k gS tks ml ifjlj esa O;fDr;ksa dh
la[;k dks fu;af=kr j[ksxkA bl izn'kZ esa tks lsalj yxk gS og izos'k }kj ij O;fDr;ksa
dks fu;af=kr djsxkA ;fn bl {ks=k esa vf/dre 500 O;fDr vk ldrs gksa rks 500
ls ,d Hkh O;fDr vf/d gksus ij ;g lsalj izos'k }kj can dj nsxk vkSj tSls gh la[;k
500 ls de gksxh ;g izos'k }kj [kksy nsxk ftlls ge HkhM+ dks fu;af=kr dj ik,¡xsA
izos'k }kj (x) –  fudkl }kj (y) = ifjlj ds vanj dh la[;k

500 & 0  = 500
700 & 200 = 500

fp=k : 16.1
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laf{kIr fooj.k

ekWMy dk eq[; mís';  HkhM+HkkM+ okys bykdksa esa HkxnM+ ls ejus okys funksZ"k O;fDr;ksa
dh tku cpkuk gSA blds fy, txg dk voyksdu dj mls fofHkUu Hkkxksa esa ck¡Vk tk
ldrk gS vkSj NksVs&NksVs {ks=kiQy esa izos'k }kj (izos'k }kj x vkSj fudkl }kj y) }kjk
ifjlj esa mifLFkr O;fDr;ksa dh la[;k Kkr dh tk ldrh gSaA
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izLrkouk

tM+h&cwfV;ksa osQ {ks=k esa Hkkjr nqfu;k¡ dks cgqr dqN ns ldrk gSA Hkkjr esa yxHkx 45
g”kkj ikni iztkfr;k¡ gSa ftuesa ls vHkh rd dsoy 2500 ikniksa ij gh oSKkfud
vuqlaèkku dk;Z gq, gSaA Hkys gh buesa ls dbZ ikniksa ij izekf.kd oSKkfud vuqla/ku u
gqvk gks ¯drq buds vkS"k/h; egRo dk Kku ijEijkxr iz;ksxdrkZvksa ds ikl gS] foaQrq
os vius bl Kku dks bl dkj.k lkoZtfud ugha djuk pkgrs fd dgha lcdks tkudkjh
gksus ij budk lEeku [kRe u gks tk, vr% mfpr tkudkjh ds vHkko esa ;s tM+h&cwfV;k¡
vkt foyqIr gksus dh fLFkfr esa gaSA vkt vko';drk bl ckr dh gS fd ijEijkxr
vkS"kèkh; Kku dks vkèkkj cukdj bl {ks=k esa O;kid vuqla/ku dk;Z fd, tk,¡A dsoy
ekuo jksxksa ds bykt esa gh ugha cfYd buosQ mi;ksx vU; {ks=kksa esa Hkh laHko gSaA
tM+h&cwfV;ksa dh xq.koÙkk cuk, j[kus gsrq jklk;fud [kkn ds LFkku ij tSfod [kkn ds
fuekZ.k dh uohu rduhd ok;oh; thok.kq }kjk vi?kVu dk ekWMy Hkh blesa izLrqr
fd;k x;k gSA

izn'kZ fuekZ.k ds ihNs ckSf¼d mís';

(i) foyqIr gksrh vkS"k/h; ikni iztkfr;ksa dk laj{k.k rFkk buds vkS"k/h; egRo dks
tulkekU; o vuqla/kudrkZvksa rd igq¡pkukA

(ii) vkS"kfèk;ksa osQ ijEijkxr iz;ksxdrkZvksa osQ Kku dks mfpr lEeku fnykukA

mÙkjk[kaM dh nqyZHk tM+h&cwfV;k¡

Nk=k
iou dqekj dk.Miky jktdh; b.Vj dkyst

eksrhuxj] uSuhrky
mÙkjk[kaM

vè;kid
izdk'k pUnz tks'kh

1717171717
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(iii) vkS"kèkh; vuqla/ku dks cgq&vk;keh cukus ds izfr n`f"Vdks.k fodflr djukA
(iv) fo'o esa (eq[;r% fodflr jk"Vªksa esa) tM+h&cwVh vk/kfjr fpfdRlk i¼fr ds

izfr c<+rs vkd"kZ.k rFkk Hkkjr dh fLFkfr ls ifjfpr djukA

tSfod dhVuk'kd

tM+h&cwfV;ksa dh xq.koÙkk cuk, j[kus gsrq buesa jklk;fud&dhVuk'kd ds ctk;
tSfod&dhVuk'kdksa dk iz;ksx djus gsrq v[kjksV ds ifjiDo iÙkksa @ fNydksa ls  ,d
tSfod dhVuk'kd ?kksy rS;kj fd;k x;k ftldk ijh{k.k tM+h&cwfV;ksa ds lkFk&lkFk
Ñf"k iQlyksa ij Hkh fd;k x;k rks vk'p;Ztud ifj.kke izkIr gq,A dhV laØfer
cUnxksHkh dh iQly esa dbZ ckj jlk;uksa dk fNM+dko djus ij Hkh dksbZ ykHk ugha gqvk
tcfd blh iQly esa bl tSfod ?kksy dk fNM+dko djus ij iwjs le; rd iQly
dhVksa ds izdksi ls eqDr jghA

fl¼k¡r

fdlh Hkh tSfod dhVuk'kd ds ihNs fuEu fl¼k¡r dke djrk gS &
¶dqN ikni iztkfr;ksa esa tc dhVksa dk izdksi gksrk gS rks bu dhVksa ls viuh j{kk gsrq
bu ikniksa esa dqN fo'ks"k jlk;uksa dk fuekZ.k gksus yxrk gSA bu jlk;uksa ds izHkko ls
gkfudkjd dhV o mudk ykjok lekIr gks tkrs gŞ A

fof/

v[kjksV ds ifjiDo iÙkksa @ v[kjksV ds fNydksa dks dwVdj bUgsa fdlh ik=k esa mckydj
budk lkUnz ?kksy izkIr dj ysrs gSaA izkIr ?kksy dks B.Mk djds mls ikuh esa feykdj
laØfer iQly esa fNM+dko djus ls dhV rqjUr ej tkrs gSaA nl fnu ds ckn nwljk
fNM+dko djus ij mudk ykjok Hkh iw.kZr% u"V gks tkrk gSA

ykHk

;g vR;Ur izHkko'kkyh bdks&izsQ.Myh dhVuk'kd gSA bldk iz;ksx HkaMkfjr vukt dh
dhVksa ls j{kk gsrq Hkh fd;k tk ldrk gSA bldk dksbZ foijhr izHkko Hkh ugha gSA

leL;k dh i`"BHkwfe

tSfod [kkn fuekZ.k dh ijEijkxr fof/ esa tSo vif'k"V dks ,d ok;qjks/h xM~<s esa
Mkyk tkrk gS tgk¡ vok;oh; thok.kq bl tSo vof'k"V dk vi?kVu djosQ mls tSfod
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[kkn esa cny nsrs gSaA bl fof/ ls tSfod [kkn fuekZ.k esa dkiQh vf/d le;
(yxHkx 4&5 ekg) yxrk gS rFkk tSo vif'k"V dk iw.kZr% vi?kVu Hkh ugha gks ikrkA
iQyr% izkIr tSfod [kkn dh xq.koÙkk fuEu Lrj dh jgrh gSA

ijaijkxr fof/ dh bu nksuksa dfe;ksa dks nwj djus gsrq tSfod [kkn fuekZ.k dh ,d
uohu fof/ dk ekWMy rS;kj fd;k x;k gS ftlesa vi?kVu dk dk;Z vok;oh;
thok.kqvksa ds ctk, ok;oh; thok.kqvksa }kjk fd;k tkrk gSA bl fof/ esa cgqr de le;
(yxHkx 30 fnu) esa gh tSfod [kkn rS;kj gks tkrh gS rFkk tSo vif'k"V dk iw.kZ
vi?kVu Hkh gks tkrk gS iQyLo:i mPp xq.koÙkk;qDr tSfod [kkn izkIr gksrh gSA

fl¼k¡r

¶mfpr rki o ueh dh mifLFkfr esa dqN thok.kq vkWDlhtu dh mifLFkfr esa tfVy
dkcZfud inkFkksZa dks ljy inkFkksZa esa vi?kfVr dj nsrs gSaA¸

fof/

ck¡l ds M.Mksa dks tehu esa xkM+dj mudh lgk;rk ls fdlh [kqys LFkku ij (tgk¡ fnu
Hkj /wi jgrh gks) ,d ?kukHk vkdkj IykWfLVd ds d{k dk fuekZ.k djrs gSaA blesa gjh
?kkl] xkscj] lw[ks iÙks vkfn dh ijrsa fcNkdj dejs dks IykfLVd 'khV ls can dj nsrs
gSaA mDr tSo vif'k"V dh fofHkUu ijrksa ds chp feêðh dh iryh ijrsa Hkh fcNkrs tkrs
gSaA dejs esa vkWDlhtu dh lIykbZ cuk, j[kus osQ fy, ck¡l ls mèokZ/j ,oa {kSfrt ikbi
dejs osQ vanj izos'k djk fn, tkrs gSaA ;|fi dejs esa gjk pkjk ueh cuk, j[krk gS
fiQj Hkh ;fn ueh dh deh gks rks ckgj ls FkksM+k ty dejs esa igq¡pk fn;k tkrk gSA
pSEcj esa iz;qDr IykfLVd iUuh xzhu gkml dk dke djrh gS ftlls dejs osQ vanj
mfpr rki (25-30° ls- xzs-) cuk jgrk gSA bl rki ij ok;oh; thok.kq vR;f/d
fØ;k'khy gksdj rsth ls vi?kVu djrs gSa vkSj thok.kqvksa dh la[;k esa Hkh rsth ls o`f¼
gksrh gS ftlls vYi le; esa gh tSo vif'k"V iw.kZr% vi?kfVr gks tkrk gSA
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fp=k : 17.1

fp=k : 17.2
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fp=k : 17.3

fp=k : 17.4
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izLrkouk

o"kk±s ls Hkkjr osQ >kj[k.M {ks=k ,oa fo'o osQ vU; ns'kksa osQ dks;yk [kuu {ks=kksa esa Hkwfexr
dks;ys esa vkx yxh gqbZ gS ftlls dks;ys dh mQ"eh; ÅtkZ dk fcuk fdlh mi;ksx osQ
yxkrkj {k; gks jgk gSA cgqr iz;kl osQ ckn Hkh bl ij dkcw ugha ik;k tk ldk gSA
bl ÅtkZ dks csdkj gksus nsus ls vPNk gS fd bldk mi;ksx fo|qr ÅtkZ osQ mRiknu
,oa vU; dk;k±s esa fd;k tk,A

fl¼k¡r

dks;yk {ks=k dh Hkwfexr vkx esa ikbi }kjk ty Hkstrs gSa tks ckW;yj tSlk dk;Z djrk
gSA dks;ys dh mQ"ek ls ty Hkki esa cny tkrk gSA bl Hkki ls fo|qr tfu=k osQ Vjckbu
dks ?kqekdj fo|qr ÅtkZ izkIr gks ldrh gSA

'kq"d&ok"i 'kfDr la;=k

bl fofèk esa Hkwfexr dks;ys dh mQ"ek ls ikbZi esa Hkjs ikuh dks xje fd;k tkrk gS
fiQj blls izkIr Hkki ls tfu=k osQ Vjckbu dks ?kqek;k tkrk gS ftlls fo|qr ÅtkZ
izkIr gksrh gSA iqu% Hkki dks la?kfur dj ty osQ :i esa bls iqu% ikbZi esa Mkyk tkrk
gSA ;g fofèk vfèkd rki ij csgrj dk;Z djrh gSA

dks;yk [kuu {ks=kksa dh Hkwfexr vkx ls
fo|qr ÅtkZ

Nk=k
gseyrk Hkkjrh osQ-ch- ckfydk mPp fo|ky;
vkjkèkuk oqQekjh jkrw iFk] jk¡ph

>kj[k.M
vè;kfidk
lqjs'k oqQekj flUgk

1818181818
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f}dehZ 'kfDr la;=k

bl fofèk esa Hkwfexr dks;ys dh mQ"ek ls ikuh dks xeZ fd;k tkrk gS vkSj de DoFkukad
okys dkcZfud nzo vkblksisUVsu dks xje ty ;k Hkki ls xje fd;k tkrk gSA bl izdkj
dkcZfud nzo osQ ok"i ls tfu=k osQ Vjckbu dks ?kqek;k tkrk gS ftlls fo|qr ÅtkZ izkIr
gksrh gSA iqu% dkcZfud nzo dks ok"i la?kfur dj ok"i d{k esa Hkstk tkrk gSA

vko';d midj.k

ydM+h dk LVS.M ftlij Vjckbu ?kqe losQ] IykfLVd dh f?kjuh] èkkrq dk ikbZi]
lkbZfdy esa yxus okyk tfu=k] rkj] ,y-bZ-Mh- ;k VkWpZ osQ cYc] oqQdj] xSl LVkso]
dkxt dk xÙkk] jcj osQ ikbZi] NksVs&NksVs fMCcs] eksVs ikbZi osQ VqdM+s] jax vkfnA

lajpuk

xSl LVkso ij oqQdj esa ikuh dks xeZ djrs gSA tyrk xSl LVkso Hkwfexr dks;ys dh mQ"ek
dk izrhd gS rFkk oqQdj ckW;yj tSlk dk;Z djrk gSA jcj dh uyh dh lgk;rk ls Hkki
}kjk ydM+h osQ LVS.M ij j[kh f?kjuh dks ?kqek;k tkrk gS tks 'kSÝV }kjk tfu=k ls tqM+h
jgrh gSA ,d cYc (,y-bZ-Mh-) rkj dh lgk;rk ls tfu=k ls tqM+k jgrk gSA

dk;Z i¼fr

xSl dh Hkki jcj osQ ikbZi ls Vjckbu osQ CysMksa ij Mkyh tkrh gS ftlls Vjckbu ?kwerh
gS vkSj blesa xfrt ÅtkZ vk tkrh gSA Vjckbu dh ?kw.kZu xfr osQ dkj.k blesa yxk 'kSÝV
Hkh ?kqeus yxrk gS ,oa 'kSÝV ls tqM+k gqvk vkes±pj Hkh tfu=k osQ pqEcdh; ?kzqoksa osQ chp
?kq.kZu djus yxrk gSA fo|qr pqEcdh; izsj.k osQ dkj.k tfu=k esa èkkjk izsfjr gksrh gS
ftlosQ dkj.k tfu=k ls yxk fo|qr cYc (,y-bZ-Mh-) ty mBrk gSA izsfjr èkkjk dh
fn'kk Ýys̄ ex osQ nf{k.k gLr&fu;e }kjk fuèkkZfjr gksrh gSA

Hkki dks la?kfur dj iqu% ckW;yj esa Hkstk tkrk gSA

egRoiw.kZ ckrsa

(i) bl ekWMy esa csdkj gks jgs Hkwfexr dks;ys dh mQ"ek dk mi;ksx gksrk gSA
(ii) de ykxr ij fo|qr ÅtkZ izkIr gksrh gSA
(iii) Hkwfexr dks;ys dh vkx c<+us dh nj dks de djrk gSA
(iv) f}dehZ 'kfDr la;=k dk mi;ksx xje >juksa ls fo|qr ÅtkZ izkIr djus esa fd;k

tk ldrk gSA
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funZs'ku

iznf'kZr ekWMy esa ,u-lh-bZ-vkj-Vh- ,oa [kuu bathfu;jh dh iqLroQksa] baVjusV~ ls lgk;rk
,oa f'k{kd ls fo'ks"k ekxZn'kZu izkIr gqvk gSA

fp=k : 18.1

fp=k : 18.2
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fp=k : 18.3
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izLrkouk

izpfyr le; esa lkeku <ksus okys okgu ls gkbMªksfyd iz.kkyh }kjk lkeku mrkjk tkrk
gS] ijarq muesa ,d fo'ks"k deh ;g jgrh gS fd bu okguksa esa ,slh O;oLFkk gksrh gS fd
buesa j[kk lkeku osQoy ,d gh rjiQ mrj ldrk gS oks Hkh osQoy ihNs dh rjiQA
eku yhft, fd ,d ladjh xyh esa nkb± vFkok ckb± vksj lkeku mrkjuk gS rks izpfyr
okguksa osQ }kjk ge osQoy ihNs dh vksj gh lkeku mrkj ldrs gS] nkb± vFkok ckb± vksj
leku mrkjus dh dksbZ O;oLFkk ugha gksrh gSA ladjh xyh gksus osQ dkj.k okgu dks nk,¡
vFkok ck,¡ ?kqekdj vkxs vFkok ihNs dh vksj Hkh ugha fd;k tk ldrkA bu okguksa esa
bl izdkj dh deh dks ns[krs gq, ,d cgqmís'kh; midj.k dk fuekZ.k bl ekWMy osQ
:i esa fd;k x;k gSA

lefo"V fl¼k¡r

bl izn'kZ esa fuEufyf[kr fl¼k¡rksa dk mi;ksx fd;k x;k gS&
(i) ljy mÙkksyd dk fl¼k¡r_
(ii) fo|qrh; pqEcd }kjk izHkkoh ?kq.kZu cy mRiUu djus dk fl¼k¡r_
(iii) nzo osQ nkc osQ fu;eksa ij vkèkkfjr gkbMªksfyd fl¼k¡rA

cgqmís'kh; okgu vuyks̄ Mx flLVe

Nk=k
vk'kh"k tks'kh cqfu;knh mPprj ekè;fed fo|ky;

xkaèkh fo|k eafnj] ljnkj'kgj
jktLFkku

vè;kid
ctjaxyky lksuh

1919191919
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iz;qDr lkexzh

yksgs dh NM+sa] fljhat] nzo] fiLVu] fo|qr pqEcd] fo|qr eksVj] xh;j ckWDl]
,Y;qfeuh;e IykbZ] ydM+h] uV&cksYV] jax jksxu vkfnA

lajpuk o dk;Ziz.kkyh

iz;qDr iz;ksx esa rhu izdkj osQ Vªdksa dk ekWMy cukdj muesa rhu fofèk;ksa dk mi;ksx
djrs gq, okgu vuyks̄ Mx O;oLFkk dks n'kkZ;k x;k gS%

fp=k : 19.1

(i) lkèkkj.k yhoj }kjk mÙkksydksa osQ vkèkkj ij cuh ?kqekonkj NM+ksa ls cy iz;ksx
djrs gq, Vªd osQ ihNs osQ iyM+s dks Åij] uhps] nk,¡] ck,¡ iyVus dk iz;kl
fd;k x;k gSA

fp=k : 19.2
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(ii) f}rh; Vªd osQ ekWMy esa dke esa ykbZ xbZ [kjkc lhjht V~;wc o fiLVu dk
bLrseky djrs gq, gkbMªksfyd flLVe }kjk cy mRiUu dj izFke Vªd dh lajpuk
dh rjg gh gkFk osQ lhèks cy dk lhèks mi;ksx u djrs gq, gkbMªksfyd cy osQ
mi;ksx ls lkeku dks rhuksa rjiQ vuyks̄ Mx djus dh O;oLFkk fn[kkbZ xbZ gSA

fp=k : 19.3

(iii) rhljs Vªd esa fo|qr ÅtkZ dh lgk;rk ls fo|qr eksVj dk lapkyu djrs gq,
xh;j ckWDl ls mlh izdkj ls cy yxk;k x;k gS ftl izdkj izFke ,oa f}rh;
Vªd esa gkFk o gkbMªksfyd cy osQ }kjk fd;k x;k gSA bl izdkj bl Vªd esa
vuyks̄ Mx flLVe gkFk osQ cy rFkk gkbMªksfyd cy ls u gksdj fo|qr ÅtkZ
}kjk fd;k x;k gSA

mi;ksx

(i) Vªd osQ rhuksa vksj ls lkeku vuyks̄ Mx gksus ls fdlh Hkh izdkj osQ ekxZ esa
bfPNr LFkku ij rqjar gh lkeku dks mrkjk tk ldrk gSA

(ii) bl fØ;k esa ifjJe rFkk le; dh cpr osQ lkFk b±èku dh cpr gksrh gSA
(iii) Nk=k mÙkksyd] gkbMªksfyd ,oa fo|qrh; fu;eksa dh O;kogkfjd tkudkjh izkIr

djrs gSaA
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izLrkouk

gekjs ns'k esa Ñf"k dk izFke LFkku gSA Ñf"k osQ fcuk m|ksx rFkk ekuo thou laHko ugha
gSA Hkkjr dh 70 izfr'kr tula[;k Ñf"k ij fuHkZj gSA Ñf"k esa mUur rjhosQ ykuk
vko';d gS ftlls vfèkd ykHk izkIr gks rFkk ns'k osQ fdlkuksa dh fLFkfr esa lqèkkj gksA
orZeku esa iQlyksa dks dhVksa] bfYy;ksa] iQiwaQn }kjk gkfu gksrh gSA blosQ fu;a=k.k osQ fy,
fdlku dhVuk'kd jlk;uksa dk fNM+dko djrs gSA gkFkksa }kjk pkfyr Lizs;j }kjk cuus
okyh xSl ls euq"; dks uqdlku dh laHkkouk jgrh gSA bl izkn'kZ esa geus Lons'kh
rduhd ij vkèkkfjr VªSDVj }kjk pkfyr fNM+dko ;a=k rS;kj fd;k gSA bl ;a=k ls de
[kpZ rFkk de 'kkjhfjd cy }kjk vfèkd {ks=k esa de le; esa jlk;uksa dk fNM+dko
fd;k tk ldrk gSA bl iwjs dk;Z dks vosQyk O;fDr dj ldrk gSA

mís';

(i) bl rduhd ls de ykxr rFkk de le; esa leku :i ls vfèkd fNM+dko
fd;k tk losQxk rFkk 'kkjhfjd cy Hkh de yxsxkA

(ii) jlk;u fNM+dus okys dks fcuk dksbZ gkfu gq, gkfudkjd dhVksa ls iQly dks
lqjf{kr j[kk tk losQxkA

Lons'kh dhVuk'kd Lizs;j ,oa [kjirokj
fu;a=kd ;a=k

Nk=k
jkosQ'k oqQekj lsu jktdh; mPprj ekè;fed fo|ky;

izrkix<+] jktLFkku
vè;kid
vfuy oqQekj oIrk

2020202020
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lekfo"V oSKkfud fl¼k¡r

;g ;a=k ikWLdy osQ nkc osQ fl¼k¡r ij dk;Z djrk gSA

izn'kZ fuekZ.k esa iz;qDr lkexzh

,d iats osQ leku LVS.M] IykfLVd dk 500 L yhVj dk Mªe] rhu yksgs dh ufy;k¡]
15 iQOokjs] f[kykSuk VªSDVj] rhu IykfLVd dh ufy;k¡] Nyuh] iEiA

lajpuk ,oa dk;Ziz.kkyh

izFke Hkkx & dhVuk'kd Lizs;j

yksgs osQ ,d iats osQ leku LVSaM osQ ihNs rhu yksgs dh ufy;k¡ yxkbZ xb± gSaA bu
ufy;ksa esa Nsn djosQ (izR;sd uyh esa ik¡p Nsn) 15 iQOokjs (5 × 3=15) yxk, x,
gSaA LVSaM ij 500 yhVj dk IykfLVd dk Mªe j[kk tkrk gS ftlesa dhVuk'kd jlk;u
Hkjk tkrk gSA

fp=k  20.1
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fp=k 20.2

Mªe dks ,d lgk;d uyh ls tksM+dj iEi ls tksM+rs gSaA VªSDVj osQ pyus ls mlesa yxh
'kkWÝV ?kweus yxrh gS ftlls iQOokjs pyus yxrs gSaA LVSaM Hkwfe ls 3&4 iQhV Åij mBk
gksrk gSA vkxs nksuksa ifg;ksa ij f=kHkqt leku píj yxkbZ xbZ gS tks VªSDVj osQ pyrs le;
iQlyksa dks vyx djrh tkrh gS ftlls iQly dks uqdlku ugha gksrk gSA bl fofèk ls
iQlyksa dks gkfudkjd dhVksa ls tYnh gh cpk;k tk ldrk gSA de le; esa U;wu 'kkjhfjd
cy }kjk vfèkd {ks=k esa jlk;u dk leku ek=kk esa fNM+dko fd;k tk ldrk gSA

f}rh; Hkkx & [kjirokj fu;a=k.k ;a=k

bl ;a=k dks geus Lons'k rduhd ij rS;kj fd;k gS tks batu }kjk pkfyr gSA blesa
[kjirokj fu;a=k.k gksrk gSaA blesa ihNs dh rjiQ 8&10 [kqjis yxs gksrs gS ftlls tYnh
rFkk de le; esa vfèkd {ks=k esa yxs gq, [kjirokj rFkk gkfudkjd dhVksa osQ v.Ms
ykjok ckgj fudy vkrs gSaA rst èkwi osQ izHkko ls [kjirokj o gkfudkjd dhVksa osQ
v.Ms u"V gks tkrs gSaA bl ;a=k ls i;kZoj.k Hkh iznwf"kr ugha gksrk gS D;ksafd ;g
,y-ih-th-xSl }kjk pkfyr gSA ,d fdyks xSl ls ;g ;a=k 5&7 ch?kk {ks=k esa pyrk gSA
bl ;a=k }kjk de [kpZ esa vfèkd {ks=k dk [kjirokj fu;a=k.k fd;k tk ldrk gSA cSyksa
}kjk de {ks=k (2 ch?kk) esa gh [kjirokj fu;a=k.k fd;k tk ldrk gSA bl ;a=k dk
mi;ksx xjhc fdlku Hkh dj ldrs gSaA

Final Structure of working save for.pmd 08-Jul-25, 4:38 PM73



mís';

;krk;kr osQ izeq[k lk/u iSVªksy] Mhty] xSl }kjk pkfyr okgu gSaA izko`Qfrd mQtkZ dh
[kir ls i;kZoj.kh; iznw"k.k gksrk gS rFkk fudV Hkfo"; esa budh lekfIr Hkh fuf'pr
gSA bu ifjfLFkfr;ksa esa ;g vko';d gS fd i;kZoj.k vuqowQy rFkk oSdfYid mQtkZ Ïksr
ls pkfyr okguksa dk fodkl fd;k tk,A okguksa dks ty] ok;q] leqnzh ty vkfn mQtkZ
ls lkekU; rduhd ls pyk ikuk lEHko ugha gS] ijUrq bu lHkh vijEijkxr mQtkZvksa
dk :ikUrj.k fo|qr mQtkZ vFkok jklk;fud mQtkZ esa djosQ okguksa dks pyk;k tk
ldrk gSA tSls] ok;q mQtkZ ls fo|qr mRiUu dj] bl fo|qr dks lapkyd lSyksa esa
,df=kr dj okguksa esa budk mi;ksx fd;k tk ldrk gSA blh izdkj lkSj mQtkZ ls fo|qr
izkIr dj] fo|qr dks vU; mQtkZvksa esa :ikUrfjr dj okguksa esa mi;ksx esa yk;k tk ldrk
gSA bUgha rF;ksa dks è;ku esa j[krs gq, izn'kZ dk fuekZ.k fd;k x;k gSA

izLrqr izn'kZ gkbMªkstu xSl ls pkfyr Ý;wy lSy ls mRiUu fo|qr mQtkZ dk
mi;ksx djrs gq, cuk;k x;k gSA blesa lkSj mQtkZ ls izkIr fo|qr mQtkZ dk vf/dre
mi;ksx fdl izdkj fd;k tkrk gS ;g Hkh n'kkZ;k x;k gSA lkSj mQtkZ ls pyus okys
okguksa esa vkus okyh lkekU; ck/kvksa dk fujkdj.k Hkh bl izn'kZ esa fd;k x;k gSA
cknyksa dk vkPNkfnr gksuk vFkok jkr dk va/sjk bl okgu dh izfØ;k esa ck/k ugha
Mky ikrkA

ty }kjk pkfyr dkj

Nk=k
xksfoUn Hkkstd cqfu;knh mPprj ekè;fed fo|ky;

xk¡/h fo|k eafnj
ljnkj'kgj
jktLFkku

vè;kid
ctjaxyky lksuh

2121212121
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bl okgu osQ fuekZ.k esa lkSj mQtkZ osQ fy, izdk'kh; iQksVks lSy dk mi;ksx fd;k
x;k gS ijarq bl izfØ;k esa uokpkj dk iz;ksx djrs gq, Ý;qy lSy dks Hkh lekfo"V fd;k

x;k gSA

fl¼k¡r

(i) izdk'kh; fo|qr izHkko }kjk lkSj mQtkZ dk fo|qr mQtkZ esa :ikarj.kA

(ii) fo|qr }kjk ty vi?kVu fØ;k ls gkbMªkstu ,oa vkDlhtu izkIr djukA
(iii) jklk;fud izHkkoksa o fØ;kvksa }kjk ty ds fo|qr vi?kVu ls izkIr gkbMªkstu o

vkDlhtu osQ mi;ksx ls fo|qr izkIr djukA

(iv) fo|qr pqEcdh; fl¼k¡rksa ds }kjk fo|qr eksVj dk lapkyuA
(v) yhoj ,oa mÙkksyd fØ;k }kjk xh;j ckWDl dk lapkyu dj xfr izkIr djukA
(vi) Ý;qy lSy dh lkekU; vfHkfØ;k,¡ o mi;ksxA

(vii) lkekU; fo|qrh; ifjiFk ls lacaf/r oksYV] ,Eih;j vkfn ds fl¼k¡rksa dk foLrkjA

iz;qDr lkexzh

(i) IykfLVd] IykbZ o vU; lk/u lkexzh ls fufeZr dkj dk ekWMyA

(ii) lksyj iSuyA
(iii) ty fo|qr fo'ys"k.k midj.k dk fuekZ.k IykfLVd 'khV }kjkA
(iv) dkcZu] IykfLVd] iQkesZfYMgkbM o ty rFkk jcM+ ufydkvksa }kjk 5 Ý;wy lSy

bZdkbZ;ksa dk fuekZ.kA
(v) laca/ dkjd rkj] yhoj] ifg,] uV&cksYV] ehVj] fLop] eksVj o xh;j ckWDl

vkfnA

lajpuk ,oa dk;Ziz.kkyh

izLrqr ekWMy osQ fuekZ.k esa loZizFke dkj dk ekWMy rS;kj fd;k x;k ftldk lapkyu
ifg;ksa ds lkFk tqM+s gq, xh;j ckWDl ls gksrk gSA xh;j ckWDl esa xfr fo|qr eksVj }kjk

izkIr gksrh gSA ;g fo|qr mQtkZ Ý;wy lSy ls izkIr gksrh gSA dkcZu] jklk;fud inkFkZ]
IykfLVd vkfn ls Ý;wy lSy dk fuekZ.k fd;k x;k gSA Ý;wy lSy osQ Ý;wy ds :i
esa vkDlhtu o gkbMªkstu] ty ds fo|qr vi?kVu }kjk izkIr gksrs gSa] bl ty vi?kVu

dh fØ;k osQ fy, vko';d mQtkZ lksyj iSuy ls feyrh gS] tcfd lksyj iSuy dks
izdk'k mQtkZ lw;Z ls feyrh gS] bl izdkj ;g fØ;k fuEukuqlkj iwjh gksrh gSA
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fp=k : 21.1
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fp=k : 21.3

fp=k : 21.2

tc lw;Z dk izdk'k lksyj iSuy ij iM+rk gS rks vkbUlVkbu ds izdk'k&fo|qrh;
izHkko ds vk/kj ij fo|qr izkIr gksrh gSA bl fo|qr /kjk dks ikuh ds VSad esa O;ofLFkr
nks bySDVªksMksa ij Hkstk tkrk gSA ftlls ikuh dk fo|qr vi?kVu gksrk gS rFkk vyx&vyx
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ikbiksa esa gkbMªkstu o vkDlhtu xSlsa izkIr gksrh gSaA ;s nksuksa xSlsa nks psEcjksa esa laxzfgr
gksrh jgrh gSa tc okgu pyrh gqbZ voLFkk esa ugha gksrk gS rks ;g fØ;k pkyw jgrh
gS ftlls vkDlhtu rFkk gkbMªkstu] LVkWd VSad esa tek gksrh jgrh gSaA ;s tek xSlsa ckny
vkPNkfnr gksus ij vFkok jkr esa okgu pykus ds dke vkrh gSaA vkWDlhtu rFkk
gkbMªkstu xSlsa bl okgu esa cus Ý;wy lSy osQ dkcZu bySDVªksMksa ij tek gksrh gSa rFkk
Ý;wy lSy dh dk;Ziz.kkyh ds vuqlkj fo|qr mQtkZ dk fuekZ.k djrh gSa D;ksafd Ý;wy
lSy ls fo|qr~ izkfIr ds fy, gkbMªkstu xSl b±/u ds :i esa dke vkrh gSA bl izdkj
Ý;wy lSy ls izkIr fo|qr dks fo|qr eksVj esa Hkstk tkrk gSA bl eksVj dk fo|qrh;
ifjiFk iw.kZ gksus ij ,fDly esa ?kw.kZu xfr izkIr gksrh gS ftls ifg;ksa ls lacafèkr xh;j
ckWDl dh lgk;rk ls de vFkok vfèkd fd;k tkrk gSA bl izdkj gkbMªkstu }kjk
pfyr ty dkj dk;Z djrh gSA

mi;ksx

(i) i;kZoj.kh; iznw"k.k ls eqDr okguA
(ii) lg mRiknu esa ikuh dk fuekZ.kA
(iii) lksyj isuy ls izkIr mQtkZ dk mi;ksx Ý;wy lSy esa gksus ls okgu lapkyu esa

lh/s lw;Z osQ izdk'k dh vko';drk ugha jgrh gSA vr% bldk lapkyu blh
fof/ ls jkr ds le; esa fØ;k dj ldrk gSA

(iv) vkfFkZd n`f"Vdks.k ls ;g dkj de O;; ij vf/d ekbyst nsrh gSA

fp=k : 21.4
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