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• frdlÜ tkacSka m%;slS%hl tkacska (reaction engines) j¾.hls'

• ksõgkaf.a ;+kajk kshuh'

iEu ls%hdjlgu iudk jQo m%;s%úreoao jQo m%;sls%hdjla we;' ( “every 
action there is an equal and opposite reaction” )

frdlÜ tkacsul ls%hdldrs;ajh'



frdlÜ tkacsu u.ska jd;ialkaohla oykh lrk w;r tu ialkaoh
b;d fõ.fhka frdlgfhka f;rmkq ,nhs' fuu l%shdjg m%;sl%shdj
f,i frdlgh bosrshg ;,a¨fõ'



Solid Fuel Rockets
>k bkaOk frdlgh

Solid fuel contains

Fuel        : fine aluminum powder  
Oxidizer  : ammonium perchlorate

Solid Rocket

Liquid 
Rocket



Solid-fuel rocket engines have three important 
advantages: 

Simplicity 

Low cost 

Safety 

They also have two disadvantages: 

Thrust cannot be controlled.

Once ignited, the engine cannot be stopped.

• Solid-fuel rockets are useful for short-lifetime
(like missiles), or for booster systems.

• When you need to control the engine, you must
use a liquid propellant system.



Liquid-Propellant Rockets

• Liquid hydrogen and liquid oxygen - used in the Space

shuttle main engine

• Gasoline and liquid oxygen - used in Goddard's early

rockets

• Kerosene and liquid oxygen - used on the first stage of

the large saturn V boosters in the Apollo program

• Alcohol and liquid oxygen - used in the German V2

rockets

• Nitrogen tetroxide/monomethyl hydrazine - used in the

Cassini engines



Water Rocket Propulsion

• Newton's Third Law, Water
expelled in one direction must
be balanced by the rocket
accelerating in the opposite
direction.

• Water rockets are propelled 
by the principle of conservation 
of momentum (mass x velocity)

^c, frdlÜgqfõ uQ,O¾uh&

c, frdlÜgqjla bosrshg .uka lrkafka 
.ïH;d ixia:s;s kshuhg wkqj fõ'

c, frdlÜgqfjka b;d fõ.fhka msgjk
c,fha .ïH;djhg iudk .ïH;djhla
frdlÜgqj u; m%;súreoaO osYdjg fhfoa'



Thrust ^f;rmqu&
• The strength of a rocket is given by the Thrust.
frdlÜgqjla u; n,h f;rmqfuka ,ndfoa'

• Rocket thrust depends on both the nozzle size and the air
the pressure.
frdlÜgqfõ f;rmqu tys c,fha mSvkh u; iy fkdi,fha j¾.M,h u;   

rod mj;s'
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When pressure in (Pa) and diameter in (m), Thrust is (N)



Thrust Duration ^f;rmqï ld,h&
• Nozzle size - fkdi,fha m%udKh

• Water volume - c,h m%udKh

• Air pressure - we;=,; jd; mSvkh

Longer duration can be achieved
^jeä f;rmqï ld,hla ,nd .ekSug&

• Narrow nozzle - l=vd fkdi,hla 

• More water - jeä c, m%udKhla

• Lower pressure - wvq mSvkhla



Drag ^jd; m%;sfrdaOh& 
Force of the air resistance on the rocket’s motion
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Cd = coefficient of drag

A   =  front area of the rocket - bosrsmi j¾.M,h

d   = air density (typically 1.2kg/m3) - jd; >k;ajh

v   = velocity - frdlÜgqfõ fõ.h



Aerodynamic Stability

For a stable flight, the center of gravity (CG) is ahead of the 
center of pressure (CP).

Center of pressure is the point on a body
where the sum of the aerodynamic pressure
acts, causing a force and no movement about
that point.

Center of mass of a system of particles is a
specific point at which, for many purposes, the
system's mass behaves as if it were
concentrated.

CG

CP

jdhq .;sl iu;=,s;;djh

frdlghla ia:dhs ùug tu frdlgfha .=re;aj flakaøh mSvk flakaøhg jvd 
by,ska msysáh hq;=hs' 

msvk flakaøh hkq iïm%hqla; jdhq .;sl mSvk
fhfok ,ÌHh fõ'

.=re;aj flakaøh hkq frdlgfha iïm%hqla; nr
fhfok ,ÌHh fõ'



How to find the center of pressure (CP) of the rocket



How to find the center of gravity (CG) of the rocket







c, mSvl frdlÜgq
(Water Boost Rockets)

c, mSvl frdlÜgq j¾. lsysmhls'

tal mshjr frdlÜgq (one stage rockets) 

nyq mshjr frdlÜgq (multi-stage rockets)

merIQg uqodyerSu (parachute deploying)





Single stage Double stage



Sustainer

Booster



Rocket with a Parachute



Nozzles
open-mouth nozzle



Restricted nozzles





Fin Sets

Ring Fin set Tripod Fin set

Construct in many ways

Minimize the drag created by them- small & Thin

Small fins far back be as effective as larger fins further forward

Use with restricted nozzle



Safety - wdrÌdj

• Only use bottles that made to contain carbonated drinks.
• Do not use more than 75 psi or 500kPa in 2 liter bottles.
• Cutting bottles can be dangerous.
• Releasing the rocket should not be done hands directly. It

should be done by some remote mechanism.

Unit Conversion
1 torr 133.32 Pa
1 psi 68.948×10−3  bar
1 bar 105 Pa

Pressure Conversions

• ldnksl îu fnda;,a muKla Ndú;hg .; hq;=fõ'
• c, frdlÜgqfõ mSvkh lsis úfgl 75 PSI fyda 500KPa  
fkdblauúh hq;=hs'
• frdlÜgqj ksoyia lsrSu w;ska isÿ fkdl, hq;= w;r ta 
i|yd ÿria:j ls%hd;aul lrkhla Ndú;d l, hq;=h'



Launchers and Release Mechanisms

• Rubber stopper

• Garden hose fitting

•The Copper Tube Launcher



Launching Mechanism
Garden hose type 

with H Base



The Copper Tube Launcher



Modified Copper Tube Launcher



















Different Uses of Water Rockets

Product drop-tests
Remote sensor delivery
Acceleration/deceleration profiling
Camera deployment
Aerial photography
Team-building exercises 
Engineering labor-pool development



Thank you
& 

Be a Rocket 
Engineer
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