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1

The objective of this project is to develop and build a small radio-control aircraft flying at

low altitude. The design bases on theory of the fundamentals of solid and fluid mechanics. First,

lift force, drag force, bending moment and power of motor are determined. Second, the aircraft

made by foam is constructed and tested. Finally, the results from testing are brought to redesign an

improved aircraft.

The final design is the 0.61-kilogram and 1.07 — metre wing span aircraft with 2,200-kv

motor. The radio controller is able to control 2 degree-of-freedoms, one rudder, and one elevator.

The take-off speed is at 7.47 m/s with 18.4-metre runway. After take-off, however, the instability

is suddenly loss because the airplane is not balance and the control technique is needed to

improve.
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UWUBIN (Airfoil) 41U GOE-483 tHosaniiaruaradiiidadausen ldaeuazfivuameis

9 fafi
Weight : 0.7 kg. Lift: 6.867 N
Angle of attack/Camber/Thick : 7°/7%/4 %o Chord :0.12m
V:10 m/s
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1 q’l =4 a d? o Y 1w A A AA e
ENZUINNITULTIYNISZANAN ﬂ'J'I?JLS'ﬂUﬂ']i'N“Uuﬂ'WIuﬂclﬂn/'l'lﬂﬂ 10 m/s [UBDIIAWUNTINING

ﬂﬂﬁﬂﬂﬁuﬁﬂﬂﬁﬂﬂ'ﬂﬂitﬂlm 30 a9 LLﬂJJL‘IJ@iﬂ.L?IZﬂ’J'I?JWH'I (Thick) Lﬁu‘?’i'lm‘l"l'l%‘llf]ﬁllwu’ﬂ']ﬂ'lﬂ

Lift for GOE 483

_,.
- i) S}

o
w

Lift Coefficient ()

o

1
o
o

T T T T T v 1 T T 75 T 7

~20 -0 0 10 20
Angle of Attack {degrees)

- ¥ @ o 1 v a & 1
319 3.1 anuduussennayulens (Angle of attack) oz duilszansisen (C)



23

3.2 MININNE1IVOSTIN (Span)

910 (2.16) Vi, = 12V, =12 2
pcoSCL,max
2x6.867
10 =1.2
1.163x1.34x0.12x Span

2z ldnueweiln (Span) = 1.058  “TeUsruns 1.06 m. uAnsad1aldaiaiednduag 0.5

F4 1
= 7

em. o lAnTiNuRvhdunsaint nlinsi@orie wu 01 v5e 1a Mldnesalivuina 1.07 m.

33 mIm o, vealny
A Q/ d‘ :II -] o T
da Iuuuadagdi 3.2 nniuiinsn o, Tag Jannuvunuu

Mass  =0.034 kg.

Volume = 1044.775 ¢cm’ = 0.0010448 m’
=32.54 kg/m’
=7.16 1b/35.287 ft.
= 2 pef (Pound per cubic foot)

A 18t lidlams1am1a Tensiie vos Tl

Tensile =23 x 6.895 = 158.58 kPa ¥i301551191 0.16 MPa
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4
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d' o :,’ ld' o Y v
517 3.4 dniu awnsom Tumudninaanussen IAMITY 3.4335 x 0.2675 = 0.918 N'm
o o v o Aacy ~ Qs 9 :;’ LY b3
nsaa Tuwudnusaa 1wt ludsnis@enu Taeusaduienuaminy 0.3853 N 1594A1U
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e - 1
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Z 1 l | 34335 N /0,535 m a 34335 N
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L T NI b~ 02675 m —f
3UN 3.3 nsnssareminausvewsIEn 7101 3.4 ussendaiiounseiniluga
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Ve 7
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v g |
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s
7 /
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‘ L 4
3.5 prsmmluuuanNuRey 1)
) a2 & Lo ' % A & qyax )
o niduuwusIne (Airfoil) MIMIAT TN UAANNMR BT 1FIT UMD LLEN AU

- T = < o : 4 VW -
Taefiailudivasuan q3uau 17 31 Tea Tuwudanumesniiy 2.14 x 10° m'

»
3.6 MIMIAILEZAININNINUAUNA

v
a

3 4 *
A15THZAININIINLUAUNAN (c) ADszazdInInIAgaguinldeve Taeldarnuiniga

221871 ¢ D 4.37 x 10° m Aeg 3.7

c= 437X10° m

v k4
5U9 3.7 MszezdaRInInuAunaN (o)

J Y = a d o
3.7 ﬂ11111ﬂ1ﬂ’nﬂ!ﬂ1!7llﬂﬂ%1ﬂiﬂl“uﬂﬂﬂ

1 v A a o o 9 MC
nmsmsnnuduiinasn luwuddamdnnges o, = TR

Tag ¢ =aA2uAunaIn N/m))
o o
M = luuaaa (N-m)
¢ = 3zezanununal (Neutral axis) (m)
o A a g ~ 4
I = Tuuan U sFIAUA (m)

4 Li L o L d' Mc L] 1 (-7
ieldnaie q asuuda haf lduunulugas ope = - 1861 o Wity 1.876x 10°

v
v Y

2 & s A a 2L Ay 3 do A a 9 @ Yo
N/m mﬁluimnuﬂ AMNAINUSIINFINAININATT U UAGATNADINUTIATY ﬂﬁul‘lﬂﬂ\ﬂﬂnﬁﬂ

' v

lAmNNAUgIgANINNI1 1.876 x 10" N/m”



38 mIfaIIdMvesin

Q. 1 Q =y Q(
SuanMImImdulseansusson (c)

N CL = L = W
(pV>12)S (pV?/2)S
6.867

T 0.5x1.163x100x0.12x1.07

=092

AR = 107 _ 5917

0.12

on 0.92°
Cp = Cpp+ —=— = 0.0138 + ———— =0.0516
ne AR 7x0.8%x8.917

1

D = -2—pVZSCD=0.5>< 1.163 x 100 % 0.12 x 1.07 % 0.0516
=0385 N
3.9 MIMUIBNTIMUMA
C, = FF % C, S vt
ref
FF =1+ 60, 0.0025 FR
R3
04

FR - gt ~2.8985

diameter 0.138

60
FF =1+ —————+0.0025(2.8985) = 3.4712
(2.8985)
C, =3.4172 x 0.0055(———) = 0.2258
0.0093

D =0.5 x1.163 x 100 x 0.0093 x 0.2258

=0.122N
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3.10 MIMUIUUTIMHNAD

F =pW ;1D 1 YDIWNUUABUNIA = 0.025 — 0.035

f r

=0.035(9.81) = 0343 N

3.11 MINMITY

Mmsnusstufinnug: (V) =10 ms, ssezmslunmsmase (s,,)=20m
EFT = ma=m ﬂ
dt
\Y t
E
fav == [at
0 m g
Vm
; = P4
FT
s F t
st & "L J'tdt
0 mg
] = 18 ; t=i
2m Vv
2V’m
F, =
S
dv
F, =T-D-F, =m—
dt
Fo = T-[D+F],,; [D+F], = [D+Flyv
2(V2 ) (W/ 4
W - Vi )Wrg) Vy = 12V, = 12—
{T_[D+Ff]av} pooSCLmax
5.76W?*
s -
. 8P SCuax {T —[D+p1,(W-L)1,}
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5.76W?-
T = ———————+[D+p,(W-D)],;[D+p (W-DI,=[D+pW-L,,
SLogpeoSCLmax Lo
Tao C_ =134 waz Vv, =10mss
ununiazld
T = 8.09N

required

3.12 Maenidesly

vndeyaaly g, = 06,1, =05 e ngudnyuzveduameinuiesnainuen

s
o &R o v

T 1 4 4 1 o (2 @
(e ANINUDIUBLADT (kv) W?@ﬂ’)’]llﬁ’)iﬂﬂﬂﬂlﬁﬁﬂu muu%qﬂmuﬂﬂﬂﬁmuﬂqmaﬂymz 2,200
3

kv 1139 24,420 rpm eusemndln 11.1 Tiadaaiy 9ing = 0.6 32 1dn2u52 = 14,652 rpm =

moter

1,534.35 rad/s

11Q,,, 91N usadufideams
1
11 Trequired - 5 pVZACT
1 7 A
required = p((or) s CT
2
1 2 2
8.09 = 5 x 1.163 % (1,534.35 x 0.1016) x 7 % 0.1016_x C;
c, = 809 agiie?
458.2719
V C
210 . = == (=)
UP P or CP
_ 10 (1.77><10—2)
153435x0.1016  C,
C, =227x10"
1 23
Q - E p((x)r) nr Cp

1 )
5% 1.163 x (1,534.35 x 0.1016)” x 7 x 0.1016° x 2.266 x 10
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shaft

shaft

D

AN

0.106 N'm

0Q,:Q, =

1,534.35 x 0.106

= 162 watt
_ Pshaft . P
- P ’ elec
elec
Prequired 7 Trequired x Voo

ljovera]l = IJm x IJp

= P require

P

1:)ovem]l

elec

162 _ 590 watt

0.6

8.094 x 10

0.6 x0.5

80.9 watt

0.3

270 watt
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"3mﬁﬁ (s) | 528NN (m) ANNISD (m/s)
0-1 1 1
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