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Vehicle Dimensions

¢ Overall length: 131 inches
¢ Bottom body tube:
48 inches
¢ Middle body tube:
38 inches
¢ Top body tube:
22 inches
¢ Diameter: 6 inches
4 Fin Dimensions :
Chord Root: 36 cm
Chord Tip: 25 cm
Height: 17.25 cm

Focket

Length X% o, max. diameter 152 cm
Mercx with molos 1414 g
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Components Ultimate Weight (Ib/in"3) Max Poisson’s Ratio
Strength (KSI) Temperature (F)

Kevlar 322 0.032 8350 036

Fiberglass 300 0035 2030 021 Factors Score Used in Decision Matrix
Weight (Weighted By 2) 1-6; Lightest Weight Material Gets a 1
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Carbon Fiber 395 0.047 6332 0.10-0.20 Cost (Weighted By 2) 1-6: Cheapest Material Gets a 1
Strength 1-6; Strongest Material Getsa 1

Phenolic 35 0.049 257 0.24 Poisson’s Ratio 1-6; Lowest Poisson’s Ratio Gets a 1

Fiz A 2: Scoring Chart for Decision Matrix
Aluminum 45 0.098 1120 033

Fig 34 1: Matenial Propartias

Components Safety Weight Cost Strength Poisson
X2 (X2
Kevlar 3 8 10 2 5 28
Fiberglass 4 10 6 3 2 25
Wood(Birch) 6 2 2 6 6 22
Carbon Fiber 2 4 12 1 1 20
Phenolic 5 6 4 5 3 23
Aluminum 1 12 8 4 4 29

DecIsIions

Fig 3A.3: Damzion Matroo




Materials and Justifications

Airframe: Fiberglasswrapped phenolic tubing vs. Carbon fiber tubing
Fins: Ultem plastic vs. ABS plastic vs. PLA plastic 2

Couplers: Phenolic tubing

Nosecone: Fiberglass vs. PLA plastic

Bulkheads: Wood

Key Switches : SPDT Switch 11-3360
(Surplus Center)

¢ Battery Terminals : Keystone 1295
(Mouser Electronics)
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Component Masses
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Major Calculations

¢ All calculations verified via OpenRocket simulation and by hand calculations

Mission Preformance calculations

Static Stability Margin oo vtocty ot ouchdonn
2.85 cal (Meets the design goal between with 2.5 <SM<3.5)  oew=mmosc

total kenetic energy is 75fi-Ibf therefore,

Ke=75%32_174049;

Thrust to Weight Ratio

Ke=2413.1ft - Ibs
=

5.33 : 1 to find the maximum velocity allowed at landing we use the equation
Center of Pressure R T T
101.1 inches from nose ve B

12;
ve=sqrt((2*Ke)/m);

The maximum velocity the rocket can be traveling when it hits the ground is 13.269 or 9.047 mph.
5

Center of Gravity |
84.08 inches from nose o oot s oo oot gt e okt bt sty o oy

have the same velocity. Given the mass of each component, and the velocity, the kenetic energy of each
component can be calculated.

For the nose cone and upper body tube section the the Kenetic energy is:

Rail Exit Velocity (from OpenRocket) ~ oca

Kcu=_5*Mcu*(v"2);

61.02 ft/S With a 12 ft |Ong 1515 rail IaunCh gLIide The Kenetic energy of the nose conel upper tube will be 631.169 =105 o7 19 617 fr - 1br.

5

Where g is the kenetic energy of the nose conefupper body tube section and pf | is the mass of the
nose conefupper tube section.




Preliminary Motor

Motor Designation: CTIl L645-P

Max average thrust: 145.9 pounds

Impulse of 3419 Newton-seconds over a burn time of 5.30 seconds
(
3419-L645-GR-P

Backup motor: L 1045-P
= Pro75-3G

Impulse of 3727 Newton-seconds | MN =
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Justifications

¢ The main proposed motor should work due to the estimated 5% increase in
weight of the rocket due to added supports, epoxy weight, and clay weight.

¢ Originally calculated point of apogee was 5504 feet but with the added
weight it should be 5228 feet

Thrust




Recovery Subsystem

3.5g of black powder mass for both top and bottom sections respectively

Force of Ejection: 755N

Initial acceleration of front nose cone and payload section: 237.8
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Shock cord will be 4 times the length of the front body tube whichnis 38
inches long
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Recovery Subsystem: Components
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Quick links: Six, Y4 inch zinc coated
Shock Cords: 1 inch Tubular Nylon
U-bolts: Four, % inch thick

Drogue: 24 inches in diameter made by Fruity Chutes

Main Parachute: 120 inches in diameter made by MediChutes
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Justification

Quick links: Able to withstand static forces up to 2030 pounds.

Shock Cords: Yield of 4000 pounds and its less abrasive compared to Kevlar
U-bolts: Yield of over 1000 pounds

Drogue: Able to slow the rocket to terminal velocity
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Main Parachute: Calculations done to determine the size




E-Bay: Recovery Electronics

¢ Altimeters: PerfectFliteStratologger

¢ Redundancy plan: 2 Altimeters in the E-bay, one main and one as backup

¢ Pad stay time: 3 hours, we will be using 9V batteries
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Preliminary Payload Design: Rover

¢ Electrical parts: Arduino Nano, Ultrasonic sensor, Servos, Voltage regulator,
Solar panels, GPS

¢ Each wheel has a servo motor

¢ Gaps implemented in the top plate to cool the electronics




Preliminary Payload Design: Rover
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Payload Integration

» The payload will be located in the 22 inch long front body tube section attached to the

nose cone during flight
« After launch...
 The nose cone and front body tube will become disconnected via the
disconnection of an electromagnetic lock
 The payload (rover) will be gently pushed out the front of the body tube by a

series of solenoids located on the back bulkhead of the front body tube

» The payload will then be able to perform its required functions :

» The payload will fit within the front body tube and will be locked in place by its size
 The board as seen below will be constructed to keep the payload from shifting
around side to side during flight (may be reconfigured based on testing results)

» Testing will take place with a mock payload to ensure that design

functionality will work before CDR



Requirement Compliance Plan

6.1 - Verlficaticn Plan

urng e i

e

werty P R oemoniraon | o et v e o2 [Pt mpr Tpem— e P o ey e — o R T
. Comigration-duivg tee ol scale vust fght. Ay S vl by ot e Motioned ompanent, whizh lanc: LetoEReTed 19 the lsrch
Inclucling dessgn, conitruction, wriftenepee, hat baen chvided Between the z""‘::‘kx““_’“i‘““"“‘“”“""‘“‘“B""J here at vork College of Pa. 2041 The mirirarn facaee ofsafety [Burst e st gt 5 the s s o Bkagt A% wll T i sy e b st
wsartations, and flight praparation with the taam Mot e project ey wertucs Man Expected dperating e furmng thw Lmanch Sy ghe. Aol it devee. o
o i it with the schoo, nsstutior, o crganizstion Fressure Al e L afth SeppOT g e vt b i i g o e 2102, e et rckingdece il Rty i e S syt frre
ver O Ay vastan: of efection Chafes, o preparng | . m‘:’”“;‘"“;""“"“"‘"“"""“’““”“"’ nnumanean inch s in 31 misTinns \wanch e, :
2 n good stending, thraugh the Matlonal Associatian P Y —————— - “Ths cosery sy aecvoncs il vt o cvocly | Dt | W sl ot e
nd instaling cloctrie fratches (e be done by the af Rocketry (NAR) or Tripoli Rocketry Assaciation (TRA} relie] walve thit soes Uve Full ressare o the webre that *“m:_"ﬂ‘““m v il el Eemyaton
= for e motor imguse of thelaurch vehice s must 15 Tapatia ot whatanding £ o prajsare 373 gt el bt st e it e ST
- commreran o he WAL Rarge ety OfTues (R, SR ——————
Vacude, Lt POL TV 10 the Kicwing fLems frefect slectronie, steged racovery) a miimum of 2 fights n I T 1 i o ks e
ad oty e, sr  higher impulse class, prior mer o tadert Lintih ware o
rmsrepbisers B ssor s igher el prior DX The meter AL ol Pl T Tkl 0 S, s A £, 00, 5 emes ireher, s A dsce o gre e gy
ssrel autignad, ucatonsl sngagemert e, s designated as the Indidual owner of the rocket for o detarming) Et g B 8 e e
40 1k 0 igRtes. Labilty purposes and must travel with the team to by the spplcstion for ich S tark wes . 2112 the ey syt dectrons il be
T
g, A% 1 By ot k. g the W et o aubee T Mingdeves o
Fosegn Natioeal (FU| beam mamers mst be [ D Taunch week, One travel stipend will be provided per a0y b 150 i TP Pt Rt e
o daa e parzar ol pressare cyces put on e tank, y whom, - —
I it T s A oy b ke st e S R
ha n. [Ty e il 0.2 | e uhch may
rwwn“:.”wmn:::b:;ﬂ.z:ﬁ‘ s e o e e oo sttends The tetal e sriunded by Celiege andlse s ot s s usiog n Lckazs paay B s ———
i Agri. Vmanrgny inpach vaecin will e gt 2,120 e TR P —
FN's may be sepacated frem their Seam during tese. b ez LS e r
X Tha vehicle willdefiver the paytoa o an apogee Test Y e
‘““ srulaten Y Teng o e e i iy el et e ropsr
otk actetes Dy the riticel Cesi Riew iy The vehice il carry one commercialy svallable, | Test e ol on esting the stimaters o o s 1 e ot i s . metees
(00} Team mebers wil mclece: ¥ PPy Tt eerch vebice rll it e raton thet el | Mk T Demorstralcn e
41 Stusents setively ngaged i the prejeet used In datermining the afttude award winner, Teams = himat, VAo w11 Fromene w1 srsad et et e
thitragheut e st yese. il rceive the maximum rumber of attug points oo
143 O i [ bt 1341 {5,200) i the offcil scoring aktimeter resds s value of vebouy of 32 s . ral et e m N VoA | W wia
13, W0 o thartars schit SeusmErs. exacty 5280 feet AGL The team wil lase ane point for X e oun, b L
Jttud 4081y, . [ T p—— T wa
ot - Ermarnran
PR S ———— the Fach ali pr N i et Fiti e o i [ ————
engincoring, and mathomatics [TEM) actiatics, o whog vy 18 PR riarid 1 s Fagh femaer FCATL D LLoiEo]
toired b 1. Tha st el shenstd rsberiis and The ek vebice ol ot et Mach L o1 ey it | Demoraaten, | The ocket il it exceed Mach A natsepiiatis a s
by PR, A b scational engageTien sty peport sl hning Mg Verntzion i araly we shescy
e completed ane submtted witin tno ek sbe Feen afmater PPy e Foweres, ot corpliel
. wth 1t o porwer source, e, [ —— )
compleenof s v, 4 corgleof e sicstons 2152 The i Comrucren | rngn cepiy he e from
e, @ g et e ras
Ure Baraclioui. To satisdy s regqaiisment, ol evisits o o a e mewection ot
Pt e it proyect acceptinos and v 1800 oy
e — natyss T T prmpr——— T L L T re— e re—
Tha seam ml duvelp snd host 3 Webske far project | Demonstration m-:»mumm and reusable. Raussble s defined as being able to are reusable right swey. bl ke rice ¥ FRA i s Tl gt “;‘ - - i Sk o J Wiing
eccumentaten e, Tetnen agai o the same day dythogt rasen i tha elactraricabay. .
e St same de resamer s acken 10/8¢ e o Luach iy, The purpeos of | Lo i il e B 2 et M, Tl o St ooy s m:mnm
g0 ma parachute dechopnent B a0
he = e ervzde, crv e that hinebt ene fy B rg 05y by it riesgritn.
' " - [ indapandent sections. et i o PR A Al G s i | deague-tage descent i reanorabie, ¢ desmed by the:
FEQuTed delfveranies 1o the 1eam Web 5Te by the due due 3 lumch o mbich o1 bardware < uncticrng srocety L. ertien | Aot
ates speisfed o the preject Liveins. T N X 1 e SR T o 8. ocgn chte of apagee. main chute .4 lower )t st o a secceall round eecten | Tesng oo e s s -
ey, trackng sevces wie | T8 ot for b the Erogus snd main parichutes. Th tasting Pero % Vork Cotlegn s Py
| format, The Munch verucle ail be limned te 4 trg siage | Teat Guarmetor, & CTILAE" wil bu Gemoe B o kv ek el s it el """‘""""""‘"":.“‘ Alrat wphcie s W
ey e TR Tha saticie and racouery spstem wil ave i) ; [P Prwe—"
Inchading map sectioes ded ther epettie ewhded arayir mctoned ;s derigred. L
o Togt 48t e e e, e ¢ e Y aar Allarding, exth rdeerdistiemons o e ek | Demcrstbon | Al seen msieton IC e kaetic
. e
e alceated the 3k el seale Bt b, The Foleing seeusererts wericie il e 3 mamimum Ginetic energy of 75 frdd, | Caloulations L worstand. Sy
o e vy S apply: 23921 H tha payicad et e, o o b oy perviors. ompited by RS i the st
- = Tt i il e e | T rerm——— ™ -n:.m*?am::m . :-mmn The et bay wh be eseten
compbetey ndepandars slactre orstriction | indspeadent of ol payloed and ol e eporsiie o al s aucion 5. ook Bl
o mary b parkam a vies Selecoeference wit the departmant has arryngeditor ol . o el Lo
ol 3 b EL T s pimdvior wil be ooty e circwitry. h
oz panal This inchuadus, bust & nok bmitod 10, 3 e b 1pot 3t the oo sl | Beortnoen | et Vo e bisbeee.
CEMELA S, SRS chmees, SoeiLer tikeshine. recoreruece. Dunzesiests ot et mmane
a1 a DFDaSard e ses coMeCLON. Ceular prones Tmris pree———— $ aavtes
b used fse spesbesphons capabiley enly asa lan & incard A% weht ditachement Wring Amars. The aiable 3 battzry. ety g
oy g feme, 1ty o Tho ety itar ad Sortn sedurdint, Dorcrston | Thass wd SALL be
Th1se st e 23 vt durg spte, comenarcaly tatie STt Th —— pry
$ LR se e " Fbinci .
e iy Lt UNTY'S erch Serce provs, o " inchudes beth shvle simeters and e abndacy. P ——
P40 cumtons s il o et on Ure s Tiehl o paead changet e svter mrtacec ot e | WL [ e e
e i W vk by g
seruicns wil barva 81t 3000 ras, 3nc B and 33 L Mt epction ot s et form ol primacyee | Deorston | The sals "
1838 . I X ) secndary g Aght.
sl Speifcally the " o o
Tebms Ml glemd T Al o buesprpontoisioss.s e 1 s srstems Wl beactive dung the ullscae Berruabin s pias wil be ued fox both the el | Derorsteton i vl e SALY. mcheey
Trmaszortation Complance Beard Clectronic Lean el arhute gt 4 thed- o siratuts e B bsth tha ercgue and ”"‘“’
arcirdsrratin Tachnciogy [T, Accesutery Pt bl et = S Pyt
Standies (4o 4R Pt 1i4] e . pa - ik Howrin.y e ! e ey Recovery. e PTe— re—— e A
Subport B Tochnkal Standards . 2131 Vvl mskor chvaces mart be mads by e Fertonibimtipirrre, ey the laach pady e
x Caticsl Cysign Rvies [0, r,,mﬂmh,",m.':,?m than 2500 foct, cven in L5 mph comsTucton, ey, b, 1] ey b rp——
114,21 Softwere spphestions ard coeatng systerns. 2133 Aeog vt chargat 345 COR st e e w
21543 Wi hatad intranet aad Intamet inlormation. by e AL R Safiety Dffer [RS0L, ard o b M- oty o, i am Congeees.
oy b apprcaved S charge f o £ae i ossile, e predieg manu reiodny and A0 slectonE tactng devie il be rstabed inthe | Denonsaaton [ Procmiue,
s scoeration of the sch day gt punct vetice are el ramynt the petion of the k. and 5




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

