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The Dodo: Flying in the Future

Abstract

This project proposes the concept of a new
nameldodo whi ch wi || aim twoo inhe cassblemedaty | eft fi iomi e
common met hodmmuat isnugc cessor dayt hatoByddmteer i ng
combignian siedte aosfr taas me ct sv eohfi bahiere been doent er evt,i
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thehyave been as difficult ttoo nogpierrtaaien, eaxrpde nismp/realct i ¢

an i nhaer vierdo nAmemew desi gnRedmB@é& htted Wing Body
introduced in the aircraft.

has

| mportant factors of an airplane which prevent

personal nceéhidel enoii se | evel s, mai ntenance cost
transport), high emissions, and Takiwagy tllrkeagd has
similar matters into consideration, the coarpat

on the same airplamnm@oaredear psaattchat aned umove
usdmriendly PAV was designed.

Besides having special saf et yr efneeantaubrl ees saonud
enerigty, hasenbseddamhat tvhehiadlre i s easy to operate
without requiring any training on the Budédr sat
concept, if established on a | arge scal e, wi |
efficieart, mamenmre travelling |l ong distancesthwoul

environment .
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Back in the DDPIAQ@I3asted@ | udvioatiizerd by ai whoo e&u
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2 . Literature Revi ew:

Due t o its mani fold advant ages, scientists

integr
being
propos
whi ch
transp
di scus

Several model s of flying cars have beemnutdedsfi

whi ch,
and th
nat

unhconyv

have generated the possibility of them being wu

advant

body ajraendftGerhold et alt he 2ddOaY stiincvaelst s lgiad ledi
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Apart from research ventures, NASA' s eRdedam
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field
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ureand b-p r ontauscse d for personal transportatio
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roducti on:

ry by making it possi ble for companies to
t gowversruhSHanmeen,. Theroedl)i abi He winglemc onpmy

ed with the wuse of | atesheawnvlad wiabd e d a me
ati o aof & hpr &Mi er class passenger and car

new generati onmiagihrecvreaftthe whapcahbi I ity of re
would need to be one which brings aviatio

revolutionary contribution woulas bcco nno nmadg

travelling aSucahuta modri 4 evwaul dadienyctraaiflt f e at

the socgedlye oinn aan aeifgfei cainedn tc,o neffofretcabl e ma

ate ey madeomobil e with an aircraft to p
an easy andtpaaspodadtcimonthe , of nt rat(emwoa2nd
ed a degnoglre fper sanadalair vehicle and cons
‘stolcdaailr cr aft must Thceon¥ bami Itiodyay ofpedaynal
ortatigpnaearsombulsuroianss opportunihtays (aHesror i bcek
sed in the commercial worl d.

the more accl ai med oresvkar ¢ lelgr by IcAaerr oM4g
es hhp@d MdWEWw.er , most of them have yet to

entional types of aeropl anebldensdiegdn swi nlgi kbe
Weg ke Bereftelatl . (2002) studied in depth the

design.

insight into the development of aircraft
of Savh awdohkhbéden studied in this research
can maket rpaenrsspoonratl aaiprracti cal reality in t
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The Dodo: Flying in the Future
3.The Concept

This research puts forth the i ®dedodfhea deeri gon aolf
this aircraft i s a combinati onanodf istdebvaesrraelg dilintsh oovflat i v
“mul tdepsliegn EFgstamt t heef freecqg ast iovfeh avbee eahfefss gtn by he
positive effects of another.

Since the research involves the design of an a
society, certain factors i onuseroprea utsuwcsh woaudtdo rlse i
supersoni c s pesepdese d vderrayg ,hisgohni ¢ booms, hOghthétijtud
ot her hand, factors such acscffshand Iramdviaryg |pmagdeadyr €
noise |l evels, and safety have been emphasized upon.

For the purpose of di scu®PDeidare,sitgme hahiaridetenr| i st
inebevencdiateas

Mai nframe Design

Engi aed Mot ors

Tak@f f and Landing procedures

Powamnd Emi ssions

Manoeuvrability

Reduced Noise Levels

Operating and Maintenance Cost

Mobil i ty/ Portability

Energy Harvesting

Simplicity of Operation

Safety

These areas, as would be discussed ahead in|the
in mind the pri Daoleiobhg eax tprveec toifcald ayolcwotmman i fngr| ev
3 Mai nframe Design

For a smooth transit, t he f udel ager oadfy nami calrlc
designed thatdutedbhadgmpass through thembtlageulse |f 1t |
with | east resistance. ApartDddwdoml arespeamlionead mah
design which wildl hel p getnlee a¢ et itrhee diirfdr afetquamicedi t
According t-shuheudHleyptr @ m

Lift = Airspeed x Air circul ation x Density o
Wh e n using the airdaywf velhisclaen ewerpyl e wi |l rarjely
control |l ignog ntghewionnd currents (which affects the |air
the density of théheaiainmrroundultéatimoeractuons opon he
wind with the wing. By mechanically stirring thje ai
for Iift (known as the MagnuswiEnhfd eaitr)c r aafst si.n Buhte icns
of a PAV, -otff fe wtitdadet he coisnt oapnedr adiifofni coufl tggn ar t|i fi
A form of parasitic drag caused due to the shape of a slolid
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aircraft mavki ensg sp audndfTeeees raspbe e dwbrmgr may be mani pu
changing the speed of the aircraft (relatide to
a higher speed wogéderd memway el eandtoh. Hbawe vea ¢ i 6 tn
where congestion is a common probl em, it woul d
runway .

Hence,f atchtehmmigeal t er ed dur i nign coorndsetrr utcd i dhf e
gener,atsedt hes pvwinng an dwhasgpeaarss ewoul d hel p attain
qui ckl vy. Even in this case, we cannot i ndiscrinrm
the aircraft is built to operatMoriemoverpg pwlrayg d d
would droop and may Il ead to fracture when 8ubj e
Therefore, the appmdpbodoseanade Fii grd wle®Bsae mame ad f Wit
Body (,BWB3I| |Redd utcheed B/ endeldoWi agBWBsdegatcoasof fu
at any point should havd ntthe ReadypeeteasiiBgithy ser D & o
area of thdesareasatl, andst tlkapeldiekbealplelehtiosnl v hel
reducing par asmadtchicdcdrga doalhy mamref | ow over tah s op | &
ensures t hat t he di mensions n f tho~
vehicle are suitable
a congestedMoseoivetr
advantoafget hi s consiitg N
l ower wetted area tc ,
|l owererference drag "li‘/’:np'\"‘ ol lio

7z Nt [ HETRE
with the convenaioonld fﬂ;éﬂl“‘zz‘hixga; ‘
v 1| B
‘ NS P r ; I Uil Y
va's AN =ik
f { / ELEVON | ] N AL ENGINE
THRUST - V¢ R
Fi glr eDhoa(®i U Eeew) 2 RE
Figur eDlid(oTop Vi e

The advantage of using a BWBrasteshathet hefeéenf
thus mini miizisgpga nt e qu i reefdf feorrd $takdeh sivtier t i cal I
FIl aps) would be attached on the trailing edge o
The fl aps, mbloountg,0.wWwddul d hel p increase the mag
changes in -thafBhewdslceek sihmmpredreddpeget er f erence
Since the aerofoil shape i scairnec ohrapgsa rkeegreerd ow idtelsii rg
body ab th | eaves enough space inside the win
without compromi sing on Momheosereamlti reehd ud a phee.
’The power oft rnt dodfief envgitme tihe amanufacturing, operating and
aircraft wild.l not be fitted with very powerful engines,
*The moment of the wi ng | fped wta stetse afsusehleadengt h of t he wi

Moment = Applied Force x Distance of Forc
A very |l arge moment wild/l cause the root of the wing to I
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aircraft i s not ov earflfye tlsonpgo,r taswi i it wouhda popul a
Considering al/l t hi s ,x ptlhaei nfso Itlhoeveiffhogm edni sai gornasm e

Figure&€sdssion of fwisred agleomehowi ng

In a comfortable sitting posture, a nor mal hun
space, height wise. The PAVmMmaxilmébhmmbt mas, biermnont ;&
accommodate for thee spasvengéngsil]l sit in thel| br
whg, which is estimated to be at 0.6 metres from t

wi ng sl opegiwoeul da sb

16
4 06

tan@ =

0 = tan™1(047)

6 =252
The hrwtreeelaédcraft will b e amadd ep |dafiset & tcelmir ph tu m
wei gahntd r el ati vely cshleltag anahekreto mptriiaccre f or maki ng| th
a |ightweight composite material, |l i ke carbon fij br
only expensive (increase the production cost of
el ectromagnegi cd osHiiglhdi aircraft structures, as|l ¢
decreases -lthwelsadfettyhe w@atiarcmyaf dBhdarreifnog e, it wap d

construct the camposatte wiladbutmioos umndue to cost a
paramefThaseasoumnd the enginwst wi chodbeadsdone@duce
ther mal conduct-l evéEltheamhrhnoiaséeéy holl ow fusel agep w
Wi nglagt ¢ he end of ctohuentaeirr ctrhaef te fwlielclt of vortices a

32Engi aed Mot or s

The ai wtckbht ai r Z8 | - PoreLLo
WankEhgi4neatnwbori zo .
El ectri cAMWaonksl e ._s,__%».d.
use in the PAV -flue 1

: ; : TRANSM
capability, l ow i ik
engine cooling dra - :
area. 1t is also m 1%y
is made of fewer p !
no val ves or cams
exhaust tempeamotulmer. 1 5 _
Figufre dhorizontal and vert

the engine; and the E
‘“Wankel engines are used sincewhtihcehy etahaebyl eaert p pr gbdtceompajr ed
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i mportant reason for using this engine; it previent s
it from hEhRe i Wawhéel be powering two propellefs,
perpendicul aAt damepcpoiomts. of ti me,l et teo epnognienre owad Uyl do 1
the propellers. Thwi lviertte cheéehbhipedbpehéepasdamger ar e
woul d be encl osedbowliyt h(ghhaavtilne nwnhgg o f cam dgiome fwialm) .
power this propell efrort ovetpatlwecind eantdhrluasntdi ng proc¢cedu

hori zpnmtogplewillelr dsed pbehi nd tohneeThveer engahe i tself Wi
horizoptatéeg in betfweresnamidbde tewtbedded wi thbloidry.t he wi
The horizont al fan woull de ébre @ommeuteidn gd u-odmgranmmdwjay
l andi ng.

The position of the engine can be shifted from

connect its bevel gear to that of the vertical pro
woul d connectr ittos tshpaur ogea he horizont al propel ler’
gear mechani sm.anlnrer sudhthea smmogulled Wenkabdl e to provi
horizont al and vertical thhaspgropesl laemrds whred eergilneg e
car Bfoonam casing, feiamce scarsomibl €t i mloem and insul atin
which wi |l protect the rest of the aircraft compon
ef fsSect

Fi guTle S5enmgimewera both propellers (at separat|je ti

Apart from ©Obewielnlgi e®m¢ o mpapewd rwoiedhemgahtr or s whji ¢ h

woul d be baiunebphnes. These two motors would be Jatt e
aircraft, one on each side ofwithe phowvi denttahlr ugt o}
horizont al direction, when &(heengaiinrec reaff i cilsedienr ,Bat t
thetmos wil/l be used to drive thleoddhafsatbmm o het he

engine would be pwnpdd qiltrealel.e i n a

33Tak@f f and Landing procedures:

The aircraft provides its paosfsfe ngred € casdad rhn ga.n| op't

takdf vertically | ike a helicoptwirng oai rccarfaffuts et| aak er
The <choi ceemdgiingeght oh be used would depend on the su
Normally, the-opfi mady| bakéng metohod omdwll d thgai sttheneh

Withriedabédnded wing design and -ofifghusiweg ghtveryw <«
runway |l ength amnowgpgmecderfaget , wit i pm ofen,a.nii ag

*More reasons f ofroan eh aisee boef® eccadébvodie c Bl & @
*El abor at iSer Bg.idnen i n




