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Abstract:

Water rockets, as their name implies is a rocket that obtains its push by the pressure from the bottle’s
pumped air and the water that works as the fuel (for the purpose of this event we used PET bottles). In
order to control it we used a ramp (that could change its angle for direction) and differential calculus to
have the needed amount to propel the rocket. We had a competition against many of our peers which
decides the winner depending in the amount of points they obtained when the rocket falls in certain
spots.

Introduction:

Whilst still at school and with a young inventive mind, Jean LeBot experimented with a
champagne bottle filled partially with water and powered by compressed air from a bicycle
pump fed through a cork with an inner tube valve at its center.

The rocket was launch from an inclined plank forming a ramp.

The glass champagne bottle rockets would invariably smashed on landing.

This is the first documented use of a water rocket and it’s based on a conversation with Jean
LeBot and good friend a fellow pulse jet boat enthusiast in 1997.Jean LeBot was later to become
Professor of Physics at Rennes University. This application of mechanics gave way to the
creation of the Water Rocket Challenge and its being implemented in many colleges, considered
a very famous event developed by the National Physical Laboratory.

The rocket has to fall at least at the 46m mark for us to get a good score, if we go further we get
extra points on our assignment which is nice. Also the longer the rocket is in the air the better
and we have 3 shots, those are the factors that decided the event winner.




The main purpose of participating in this event is to blend the theory with practice, to be able to
see the results of our calculations.

Methodology:

We used this basic concepts for our calculations:
e Estructural mechanics: in the fabrication of our rocket
e Propulsion and combustién: calculating pressure.

e Aerodinamics: evaluating rocket flight

Rocket Materials: 2 PET Bottles, Trash bag, Molding clay, Nozzle, PVC sheet, Plastic folder

Launcher Materials: Potractor, Wood boards, Water hose, Screw

Rocket Design

Clay: maintains Cushion:
asrodinamic stability Reduces damage
during flight when it falls

Mose cone:head of the rocket

Body: contains water and
pressured air

Skirt: where you fix the fins

Fins: They get
fixed at the back
to maintain
aerodynamic
stability

Nozzle:
where the water comes out, fixed
to bottlecpening



S A S e S S ,
JM;U e, prs Wﬁm _
2 a N
1 i
/T “ § ) _ 4
N | Z ]
w o j ﬁdx
= | : Vi Lo | £
=1y H D = g (=
N N Y T ] u
| %)
=~ = e N |
M <> L nf\ = =
al T 1 L " ~ e =1
| A - : d » )
| | e —
“ . b . | £ |
——ant 1 , -t L /.'IWL.. — |
L i — h il I “" a
N,\ ik 5 ... N 6 | i 7 /.J\\
= e <t .
LY i [ ] ik .AU 1 o
h - ! ! 1 | p , ‘1' ' | ﬂ-'nul .u
. ;ﬁ_.— | , M iu.l (21 - @Mv
L N i | "
£ , i -t 4 LT\[..J [ i) | 4 | .f : v
| | : . i : o
S M == PANEE:
> , | a . , \
e b ¥ i A n“ i | L
,M. hJ Ll i ; .’ll\ =
P A S AR -~ W] B f |
L. b W 8 N iy i, O 2B A
e TR T = Sl &P e N—
o - " . l.,‘ . | ﬁ‘
= = : .r \ ®
3 1 N W i ' ,. il
mv | : S - § 4 x . 1 e )
=l t=Jl - S N o , ;
g L : | :
TV. vy nom - .L ..wl ; MU o : 4 = lnT.
o gl LISl IS =l 1 _ il
YU ) SO 1 r; " ¥ 4y ..bl T 1w ,
.N., i =1 W N | D |
P a : “
St | | 2 |
. _ _ Y. =% .




)
—
[ T
5 AT : ¥
< | -5 L] 0
&1 £t il T
=w B o ) P rerm
Es HA o .w : 4 \...-
N 4 - . . B o e
O™ : % rlT. = / \ -
d§ T | (o ] s “
am E .P , (A 4 IM,I
; ,, Y/ = ek
- 4 < 2 g
,,,,, P o
p . - -
- 7 ¢ v
A " fL
4- S g 1\ n)b {0 +
( N ol 1 >3
: b | e [ b
l|+ﬂ/w - [ ho - 1 - > .V
. , 1 R "
el 1 s - mf — =
™ Vi et | LW il = 1
. T v h nr E —:r \ ]
% s \ J o T | O P + L U
L >| et S T - B!
s . g o : .ﬂw _
Lll - ~ \ lm q L _ H
! L of Q=11 Q. =P ,
- L
" T + =
. ~h-| g | T ._ ~ !
T P 1 =
o t. _ < il h

[

)
&

23




Making of the ocket:




Results:

m=0.215;

w= (PxV)/ (1-)* ((1-6)7-(1-9));
w2 = ((p*v)/ (1-r).((1-f)’-(1-f)))/(m+ (p*xExV));

m2 = 0.245;

V2 =0.002603; P2 = 405300

p=1000; V=0.00267; r=1.4; P=413685.439;

w3= ((P24V2) / (1-1) % ((1-£)T- (1-£)))/ (m2+ (p*£xV2));
1=Plot[w3, {f, 0, 1}, PlotStyle -> Hue[0.35], AxesOrigin - {0, 0}]

12 = Plot [w2, {f, 0, 1}, AxesOrigin —» {0, 0}, PlotStyle -> Hue[0.01], PlotStyle » Thickness [0.01]]
Show[1l, 12]

Software Used: Mathematica 8

In a similar manner we calculated to obtain these values:

Volume (L) Volume (m?) | Mass (kg) | Pressure(PSI) Filling fraction Work done
2.67 0.00267 0.215 50 0.251754 203.8194377

60 255.0927667

2.603 0.002603 0.245 50 0.26593 204.3876347

60 245.2657787

Conclusions (restate the thesis and summarize your main findings or evidences.):

In order to have a successful launch, a right amount of water and pressured air (depending on
bottle mass and volume) is needed. Also a little bit of applied trigonometry will help you find the
right angle for the shot, and some trial and error in testing since the rockets could break from the

tip and ruin them.




References:

1. University of Montemorelos, Engineering and Technology Faculty. (2016). 2016-Rules
FIT-UM WaterRocketChallenge [Digital document]. File:PDF

2. UM, FITEC. (2016). Flying table and scores [Digital document]. File:PDF.
3. UM, FITEC. (2016). Registration Form -Teams [Digital document]. File:PDF
4. UM, FITEC. (2016). Score Table for prizes [Digital document]. File:PDF

5. UM, FITEC. (2016). WaterRocket-Project-NPL [Digital document]. File:PDF

Appendix:




