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WHAT IS A ROCKET?

A rocket is a missile, spacecraft, aircraft or any other
vehicle which obtains thrust from rocket engine.

» Rocket engines work by action and reaction.

» Rocket engines push rocket forward simply by
throwing their propellant exhaust backwards.
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PRINCIPLE

It is based on the

NEWTON’S THIRD LAW OF MOTION. eaiied

For a simple model, water rocket bottle lll
consists of a bottle having water above

which there is pressurized air. On waler

launching, air pushes the water outside swagh‘r
fing —»,

providing the rocket an upward thrust. air friction

nozzle ——» | _,n.“
expelled water —— iﬂf!“ﬂ
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A water rocket has two main parts.
» Body or Main stage

This has further sub-

parts:

1 Nose cone =| auncher consists of:

2.Fins
3.Nozzle 1.Cable ties

4.Parachute 2.PVC tube
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1.Body of a water rocket can be as simple as
a single 2| soft drink bottle and also as complex
as a body of a multistage rocket.

2.To achieve greater volume and aerodynamic
stability, two or more bottles can be

spliced i.e. joined together as shown in the
figure below




FINS

Why do rockets have
fins?

1.The purpose of putting fins on a rocket is to
provide stability during flight, that is, to allow
the rocket to maintain its orientation and

intended flight path.
4.Fins are symmetrically placed around the

body (three or four), with enough area so
that when the rocket tips off of its path a
little bit, the fins provide aerodynamic force
to put it straight again.

3. More than four fins add drag and weight.




NOSE CONE

1.The cone is shaped to offer
minimum aerodynamic resistance.

2.1t consists of simply top portion
of a cold drink bottle.

Drag




NOZZLE

1. Nozzle serves the purpose of
controlling the thrust
provided by water.

2.Smaller diameter nozzles can

be used to prolong the time

of
flight by reduced exhaust
rate.

3. In our case, we will have a
fixed size.
The mouth of the bottle will
act as a nozzle.



LAUNCHER

It acts as a means to pressurize the rocket with air
and as a base to provide support to the rocket before
launch.

bottle
pipe

Cable ties
PTFE tape

> collar
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MAKING OF & LAUNCHER

Closed end

Close this with a
cork. Make a hole in
the cork and insert
a cycle valve in it.
This valve can be
used to fill in air

and increase the :
pressure inside. NOTE: All holes and fittings should be leak-proof.



CABLE TIES

1. They help to hold down the
rocket while filling the air .

2. The collar is a pipe that can slide
over the inner pipe. When pushed

up, it will close the cable ties. (They
are in open position in the above
pic). When closed, they will hold
the bottle and will not allow it to
move while pressurizing. The collar
is pulled down to release the bottle
when desired pressure is reached.




'RELEASE MECHANISM

HOCHER RELEASED







WORKING

A water rocket works using the
same principles as other rockets.
There are three main forces in
action: thrust (Fapp), drag (Ffr) and
weight (w=mg). The water, which is
forced out by the difference
between internal and atmospheric
pressure, is a reaction mass that
provides the thrust.




When a water rocket is launched, the
difference between internal and
atmospheric pressures forces the
rocket off the pressure seal, followed
by the expulsion of water and air out

of the nozzle until the internal and
atmospheric pressures are equalized.
This action creates a downward
force, by applying Newton’s Third
Law of Motion.




Pumping air into the
bottle increases its
pressure

Eventually the nozzle is
pushed out allowing the
water to escape

The air pushes the water
down which means the
water pushes it back. This
force is then transferred to
the rocket.




STABILITY

A rocket's stability is critical for
achieving high altitude flights - an

unstable rocket will go up about 50 ¢FDR&G
feet (max.) and then flutter back l

Fap_m}
down to-theground-—— s
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£ Forav

cp+
The rule is known as the
alphabetical stability rule and / f {mmﬂ
states that G comes before P (in |
the alphabet). From the top of the
rocket, the CG comes before the
CP.

FIG. 1A
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FIG. 1B

STABLE ROCKET -- CP AFT OF CG




Centre Of Pressure

We call the average location of the
pressure variation the center of
pressure in the same way that we
call the average location of

the weight of an object the center
of gravity. The aerodynamic forces-
lift and drag- act through the
center of pressure in flight.




This is because the aerodynamic

forces centered at the center of pressure are in the
direction of the relative wind (the opposite direction
of the rocket). If the rocket is moving up, the
aerodynamic forces are pushing down

on it. If the center of pressure is located aft of the
center of gravity, the aerodynamic forces will work to

pull the bottom of the rocket

back in line with the relative wind, pointing the rocket
back in the direction of the relative wind. This makes a
stable rocket. If the center of pressure were forward
of the center of gravity, the opposite would happen.
The aerodynamic forces would pull the nose in the
opposite direction that it should move, causing the
rocket to spin out of control—an unstable rocket.
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FLYING HIGHER

Use higher pressures but in safe limits (100 psi)

Keep weight to a minimum.

Increase rocket volume.

Streamline the body of the rocket to
reduce drag.

Use the right amount of water (30 to 40%)

Streamline the leading and trailing edges
of your fins.




WATER ROCKET WITH
BOOSTERS

1.0ne of the possible modifications in the simple water rocket is
making water rocket with boosters.
2. In our case, in addition to main stage, we have three
drop away boosters attached with it to increase the

launch velocity in order to achieve a greater altitude.

3. When the water in the boosters runs out, they
automatically get detached from the main body, allowing
it to go much higher easily.

4. We are going to attach the boosters at an angle of 120
degrees to one another to make the rocket stable during
the flight.




WATER ROCKET WITH
BOOSTERS

» The main idea behind its implementation is that the
boosters must produce more thrust than the main stage,
which can achieved by using bigger nozzle than the
main body.

» Also, main body plus the boosters must be released
simultaneously.

» All the boosters must provide the same thrust. It can be

done using the boosters having same air pressure, same
volume and same water content.




The 2004 world record altitude for a water bottle rocket
IS more than 300 meters.

The maximum air speed for a water rocket has been
clocked at up to 200 km/h
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Contacts:-

Jeetesh Agrawal : 9795669413

Kratika Agrawal : 9616354932
Tushar Sikroria : 9450683065

http:/students.iitk.ac.in/aeromodelling







