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A Consideration on Flight Paths for Microwave-Powered Airplanes

Kingo TAKASAWA, Fumiko ITOH

ABSTRACT

Flight paths for microwave-powered airplanes were investigated under uniform
wind conditions. In this paper, some techniques for deducing flight paths are discussed.
The loci of airspeed vectors which lead to preferable flight paths are sorted into four
types. The effects of added higher harmonic components are discussed. For each
type of airspeed vector loci, three kinds of solving methods are applied and 12 solu-
tions are obtained. Examples of flight paths are illustrated with their mathematical
expressions, and characteristics are discussed. Preferable flight paths from the view

point of airplane design are described.
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by/TUmax=a/27 (61a)

SHHIRTERD Y HEOEIE

STORE N7 b v OB
v=0.6, ©=2=0.15, ¢=0.8

X19a

xv x/TU-ax
T2

-.38°
Y. Y/ T Unax

K19b  FRITEEER
v=0.6, ¥=2=0.15, =0.8
( RBUIXTHIRATHERS, B3
XESIRITAERE )

by/TUmax=a/n (61b)

SPHIFRI TR B I KIOb IC EF TRIN TV B¢
B aTUmax/47 D% Y AR 2 i~ 7: “8% D
FRTHD, 4HTHRR: [ROWUIE] &1
W DEMDERDNVY2ITIE » folobic/N v 7 1]
ERETICE ZLENE LHEBED, HERITE
BEEUCHEBETRLTH 5, MRITAIRER BED
FiB A L D SORIICIER S B3 7. 2 6, 7.3
T~ HEEERAS 5,
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10.2 BREHNEELOR (ZFD 1) KLkb->THEST 5,
1.2 TCThBXIEZAEBOTCr=—7,0, = T o=lel=T, T
FNFENT,, 2T, T,OM, WKEE~XZ L% X/ TUmax= (0—1—a) t/T (63a)
Ziltxdbd, 37bEE)RDIHiICr & t DR Y/TUmax=0 (63b)
REZET 5, T.<|tl=7/2+T, T
0= |tI=T, Tr=0 (62a) X/TUmax=—=ST-aT,/T
T, <It|I=T/24T, T +(w—4) t/T—(¢/47) sin 27 (63c)
t=2n(t—ST-T.)/T (62b) Y/ TUmax=— (a/47)
T/2+ T, < It =T/2+2T, T X {2+STAU-(cos2r +1)} (63d)
t=8T.n (62c) T/2+T, < |t |=T/2+2T, T
(62a ~c)XZFEEL (21a) A & (21b) XA (K X/TU,2x=8T-a/2+(w—-2—a) t/T (63e)
Y/ TUmax=-(a/ ) (63f)
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HTHAUIRITEBZEKT S 12Hicid,

T,==(0—2)T/{4(w-1-a)} 64
DEDEREBLLEDBUETH B,
\ SHHERITER B D X H a0 gl
S/Um b/ TUmax=2a T, /T
ﬁl +(@=2) (tmaxx/7n—ST-2T,/T)
: —(a/27) sin 27 max x (65a)
zcie
Tmaxx=—arccos {(@—21)/a}/2 (65b)
SHERITIER D Y HE ORI
by/TUmax= /@ (65c¢)
v=.6, ©@=.651=0, a=.8 DFPA KOV THE
M20a XIKUEE N7 FrOEE HENT P vOEM A K208 iR L, K20b i

v=0.6, ©=0.65, 1=0, a=0.8 HEETHIRITER E, BETHRRITEBO

X, X/TUmax

poece T R i T v Sy

.25

L e e e tade o

-.25

Y., Y/T Unax
K20b FRITFERK
v=0.6, w=0.65, 1=0, ¢=0.8
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25, Bl t=0fba0H 22/ TH 3, [@—
DFEHTHDLE, v=6, v=.651=0B LV a=
BILDWTEHEATT - T AX20b %X 8b &
T 5L, XMHRITERRISHBUTRED 1/21215 -
T3,

10.3 BEHLBLBESOR (FD2)
B2OHERT.IMTHRNILEZ S EHOEH
ETHB, LOBAEIIBU)RDRHVIT0< &
<1 THH L eEHOT
dr/dt =27 (1—«xcos2t)/T 66
P LVHESRH A t=0Tr=0 &4 3, B9H%T
5 &

r=arctan[tan{2z/1-£t/T K21a WSFEE~NZ b LOEH
~ST(1+STH)=/2}/ VK] v=0.6, w=0.65, A=0, ¢=0.8
+ST(1+STH)n/2
. ( H)N/ (67a) - X, X/TU-ax
LT .38
K=(1+x)/(1—%) (67b) A
ST=sgn (r) (67¢c)
STH=sgn{(t/T-1/4J 1—£%)
X (t/T+1/4/1-£2)) (67d) AN

r=—a o= FTH1IABTTVI-2

X/ TUax=art/(2nk)
+(w—2—a/x)(1/2z/1- 2)
x{ST(1 +STAU)z/2+arctan(«/—l?tam)}

(68a)
LT

STAU=sgn{(r+n/2)(t—n/2)} (68b)

Y/TUmax=(ST-a/4xr)
Xlog{(1—xcos27)/(1—x)}

-.68
Y, Y/ T Unsx

—{(1+STAU)a/4rnx}log K (68c) R21b  FRATEERR os
R N »=0.6, ©=0.65, 1=0, a=0.
X;;é;‘i;; z ;ifggw‘c 25 (RIS, B
XTSRITER )
x=2a(w—2)/{(0—2)2+a?} £9
XTHETRATERR D X A D BRI XK21a iCI T EER7 P vOEBB AN TH
bx/ TUmax= AT maxx/ (7 k) 5, M9aDG& EEBIC—COHHBREES
+(w—A-a/x) (Und1- i) INFRE 2HBEFE SRBOBRMTICEE - T
x {arctan (v K tantmaxx) ) (70a) W5, X21biC i3 EH THHRITEE A, BET
(65D) R T rrmaxy ZED B, MZRITEREHOTH 5, BSIMRITEEBEDI B
ITHURITERR O Y A RO 8IS SFEDOHFIEN0ETHRE L THVWTHD
by/TUmax=(a/27k) log K (71b) ARIZART2OOWEIERLS L, Bl—DKRET
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RIS AU TREA 1721278 5 T 5,
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