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Study of improvement of flight stability on radio controlled aerial vehicles
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Abstract Radio controlled aerial vehicles have carried out unmanned missions the natural disaster and direct

sowing on dry field. R&D(Research and Development) on flight stability have focused on flight performance

on radio controlled small aerial vehicle. This study attains an objective of produce and develop the radio

controlled small aerial vehicle
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" Fig. 1 Nine Eagles HUGHES SX

Table. 1 Specification of HUGHES SX
Specification
LxHxW [mm] 229x88x54
Blade Length [mm] 190
Wing area [mm?] 1.6X10°
Reynolds number [-] 1.8x10*
Rotational speed [rpm] 1860
Flight time [min] 5-7
Weight [g] 33
Pat load [g] 7
Battery [A/mAh] 3.7/150
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Fig.3 Visualization on section of rotor
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Table. 2 Filming conditions
Specification
Frame Rate [fps] 10
Shutter Speed [s] 10+
Resolution [pixel] 768 X 768
Lenz 50mmMacro
F-number 1860
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Table.1 Numerical condition and scheme

Parameter Solver

Three Dimensional Incompressible

Basic Equation . .
asic £q Navier-Stokes equation

Space Discretization Finite Volume Method

Time Discretization First-Order Implicit Method

Pressure-Velocity Coupling SIMPLEC

Convection Term Pressure Second-order Central D?fference
Momentum | Second-order Central Difference

Diffusion Term Second-order Upwind Difference

Time Step[s] 10
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Fig.4.1 CAD drawings of HUGHES SX
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(b) Size of the computational domain
Fig.5 Schematic description of computational domain

a) Computational domain

b) Side view of computational domain

(c) Computational grid on Helicopter
Fig.6 Schematic design of computational grid
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Fig.7 Smoke wire visualization around the rotating wing in
HUGHES SX
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Fig.8 Stream line of HUGHES SX
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Fig.9 Velocity contour of HUGES SX

6. fE

I A FRATIR(LLT UAV, Unmanned Aerial Vehicle,
MAYV, Micro Aerial Vehicle)D#FZEix, BRCKZIHADE RS
BORAEETLELT, MITEEHRLLIELTWVS
N, FEMERBOEETHD. 7z, UAV KU MAV X
KEHFEEOFATIHVEE, V—F—7 L —r~DOH#F
NETD. ARITAFEFHET —~Th 5 21 {5
WZEHE D ERERTIE ] O—BE LT, BEIOEER/NEEA
FATRDOBZ & Z ORITHICBIT DL EEDOEE(L
FEMLTD. AR TIIRITEOE Y OFNOAHE &
TN ZHEMEFE 21TV, FATEAE Y oG OREL
S, UToORREELE-.

ARER LY, BERNEREBEZ T2 L X, BEORI
BEA TIE, AERIEERSER SN, RS-, #%




86

FR T ERFR GBI ST i RS,

BAENCHAL, TO%, #E, BEOBNES LIEFER,
KERBBPIEREIND Z LR TX72. £72, X, 2
FEASETEAAICREL, TOFE I3 R TEERE-
TWBZ ERbdodz. BRES T, ¥V Uty =
EhoT, TR THEICENEZEZTND.
TR R LY, T*=1.0, 2.0, 8.0, 9.0 [Z35\) 5 HEE
aUH—hh, RIIERREEG CMEINKRE TATET
TNZFEIL TV . ZAUTERERE & & b I AEEFEIC R A
TV ERNOND. L LROEEIXEETH Y, EiEs
BEOEEBLZZIT TV AEE Wb DL 257z, T*=9.0
FCHEZToEBAOEEa X —KIFRETA LA
BELTWDZ ENb5. REEOERIC, T/ ER
STNEEFHA~Y a7 EZDOL 5 RMBERELRET 58
BEEZDEILICHEREEZES LEREMOERSNL
EEHFNEYI 2L — NTALERD B,

%18 &, 2016 4F

SEXH

Y

2)

3)

BHEZ, dbI—,
ANBEIANY 27 % OFAT
BAMEFHZRE 2 #
pp.275-279, 2010

BEEE, -, TEEEEREEREAEOR
TV AT LOMFERE] , AEAMEFTHFRES 49
EIFRITH S R U AFEIEEE, pp.38-41, 2011
EHE, -, EHXTVar~Vick?
RERMOAE(L] , 5 40 EAEILFER Y VR Y
v NGEIEE, pp.75-78, 2012

(K EEER®RZBHEL-E
VAT LAOBFERFE]
SRESHEEE,



