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Hovering With Rotating Flapping

Takahisa Mrrsur

Summary—— Flapping for hovering, like birds and insects, is free from stalling, and
works in storms. It is wonderful, but an apparatus using flapping for flight is difficult to
make with artificial materials and available mechanisms, since large stress is applied
to the joints. Flapping the wings up and down changes the velocity, so that unwanted
inertial force is unavoidable. This difficulty is solved by introducing the rotation into
the flapping. Reports on a prototype model and its theoretical analysis are presented.
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90 ABCD
80 [ 80
1ok 70 E“
—_ 3 z
g g 60 Z60
S 5 =
Z 5
2 BC [ 0 =
- el BC| ]
40 A 40
St 2
30f &
/AD d
L /AD,
20
C { 20
0
0 L1 1 0 [ 0 [
0 20 40 60 0 20 40 60 0 20 40 60
A2l A1 3H EE (rpm) T[54 FE (rpm)

B9, FT@hEEE NS 2 (a) FEHh, () FERLvs, (o) FEth$ER, (d) 5 1kew 2
FEET B o DI AT,
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[EIHRRNE e & 12 & 2 MRE S PR TAE & (ZIHBEAX)

&1, WEFCEETAE 2 AT EEORKEE R & v 2 VI ORORE, 1 kgw O IEEFERE 2%
AEFE (VX —H) oM

e mNHEEE R (kg) =) (kW) X =1k (W/kgw)
OV 407 2,722 520 191
CH-47 22,680 5,600 247
AS332L1 8,600 2,800 326
CH-54 B 21,000 7,160 341
27 A 23,981 9,172 382
B~ Y 4.7 2.0 438

TR~ 1Z Freya Evolution OP SWM SSZ-V (for GT 15 HZ), tu R —Faawil,

ZZTOEBRTIE, PHETXTRUMAHMAE CREREE L 7228, §632E6TE5, W
KNBCTBECOMMHE I ET S THEZE LD, BT L,

4-4 BRBOIXILF—HAL

T 2 ToFRE, T EERCN L CRliE 1/ 2 iR S el e RE S, JoRE,
K7 () ZRiULO2 k9, HhnskeBa (ALK, 180 ) TH- T ik
REBRIIVE—ZMBEL T2, FEIICE, B LB LY —22EpHlses 2L
WTEL, ThUE, WETHo LIchF L LB NEELAVEE, WAME LTS
CETHBITE B, WMADI R X —BAICHI £ TR S 5 T LR EARIIC AL < 0
7%, S 2 D, a2 b, R, SRR SR L CREN S BED B 5,

(1) BEfr A S Ve nTRE 72 IRAT A & o il

#1113, BUEMD AT 2 RIS T2 R O BB TR & x> 2 ¥ I DRK
fit, 1kgw OMEHEREICHELEHEE (ZRLX— L) 277,

9 IR THER L T 2 &, MO RPERIIREHEICRE 2T 2L F — 258 L Tw
22 Ebrs, WEEE, PEEPIREL L5 2 L2vEbrinug, BEWIZE, wo
(D EPZHHD BT 2L X —CREMENTE S, LrL, EBRICIAESEFERELRKTT
HY, BRBICZDHITOVTHRRS,

5, RERERZEICUCEANBEEDHKE

AWFZETHUWE L 72 T8l 1 [ Uil 1/ 2 mls & v 9 i, = xouv ¥ —#H sk
E MY L D, MG ch iz ATl enTcEs, 22T, X 27), (28) %
T BB ) %2 ke, oAz L RTEEICO W TS 21774 9,

REZIWW=24m, R=3m, Ry=0.6m DX 6#l% o =41 rpm/ (60s X 27) T
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BEMER AR H AL - AREIE No. 62 (2017)

X2 L, $571209 kgw, fEFHRAZKW £ %22, —IHbN T IBABHEHZ YV (5
A Y KF-VE) 38 & 47kg TA3kW O 103H 5, AE 70kg D N ZZ L3¢5 545%
MET2E, v v BEERERZ 92kg TOIUFRERETR L 4 5,

W=64m, R=8m, Ry=1.6m DXt 24 §l% o = 30rpm/ (60s X 27) THHEZZ % &,
$5771 22,600 kgw, fEFEK9I00kW £ 743, ZUdA A 7L A LIZIFRCERTH 2, 2L,
0L ERERPHBIIAR 2,457 m’ L%, —H, ARATLAICE2floa -y —2bH b,
ZNFNEED 1158 m BDT, B—F —OHAT 0L 210m* & 742, BHRIZIEE 21,
) PAEIKRELS 2B 2 LBbD b, PBKREL B2 L, WEHBERH» 270, 3#E%
FF2 o3 A IckE, 2025, RPN S /NI E VLB,

Feuil 1 R UCEll 1/ 2 s RS, TRAAF—HAOHSKEVLDT, HomEss
KEL %5, BlENEEZ RS2 L, 2 LX—Hhi3RNTl/21ckh%, ZOLE, H
DHifE%Z 1/4 L LTRILEBIBESNS, 2O &5, BRI RELIZNHEE VA S,
RIS 2 EfhEE & 7 S % 2 8, HHRITP RO 2 RIT T % 556 DL BHIEIC IZ A
AIRTH 5,

6. &

ML 7 IS X 2B R AT DT, Fi L BRI 2 T2 o 72, H3EERIIc XD
AU % EARGE U 7B & FEHIME X B B T oL 7o, F20l 1 [RliR i U CRllil 1/ 2 mlfiso A
KR, BHEELCZZLETELY, RO IR TEE Y, AT EE
W Z P9 28, REMEDE G & V) MK ERW % RO EEZ D, RIS
&, 1A 2 AED O/NEEEICH W TV 5,

A

2SRRI B A T2 THEUR L T 2 E, I 6Iceich s TREZTE
W AR BRI @ 2 LT,

SE

1) HAMEE:Tar? - 7X%A L Ji%fs, A v Rfk 2011 4, p. 35.
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