F oM OFE K

Journal of Astronautics

E3HEELE 1M
20105 1 A

Vol.31 No.1
January 2010

BB &I E MBI T S

HAH, mEF, RERE

(FEHE T RF MR 2B, FE% 710072)

i E: B TETRROEFEHPEBTE o0 T ERRENER A TTE. BREBREN
BERERMFRT , E3EERRMESH TERSIRRT — B & THOER TR RATT B RE0H T 0 B b
KRBAPRXRBS ST ARR G2 T AE L P8 B A1 55 5 J5 30 18 18 2 5080 0 BOIR e 42 0 T8 1z L 9
AATHESEAT T HE S AT, S5 R R SR R BOIR iR 4k B v 3R T B BUE R AT AT 0, B GE T A (B A 46 BB 52

XER: FIFEHHE; PUEBTH; ETRBR; dHRREL; 5%

FESES: V412.47 1 XEEARIRAD: A
DOI: 10.3873/j.issn. 10001328 .2010.01 . 004

0 318
HRYE B AT E PR F SRR RS, B =
[EIAL 30 2 Al b A9 = (6] 2 1R 2 R ok =5 18] 36 3 B

R, BAEANTHEAT LR 3 h 22 BF S B, o T 4k
BB T ZTRIE™ I SR HER IS T B K 28
AL T8 13 4L o T 3 B L8, T O 3 ) B B A
Tk v BB B BB HL 3 B S B I 2 R ok 25 [ 4 1R 1
ZR, AN FREFE SN EREMERTREA
B B R0 SEBR R N E

EFE BRI TR T EEEGE KA
Pl IE 7 kR IR 4 7 7 R 9 o e B 4 I 4R
THRFEY EERTIRBEZHETIRAT B
BERITETx—%5" TR BN R,
7 G g R R B RO, T LT A5 L G e
PR R B A 07 Bl 5 7 ¥ PR R TR

RETT %, el — RIS HERA HPETE R, R
JEH B AT S X — B RE 1T A E

HIEFEML, RITERBNPUEEEN R RILK,
Hit THEERRAAARNSHEERE, BFRITREE
3 W, FERE LR O T RS 5 2 AR AT , TR R A
XA TFEAT R KRR E TR SR EHTHEN S
BB TER BTG DL, B A L2 E LR T
PR A SE AR R A TR S R TR B LA S 3t
FETFE B HUE BT 8B R A AT R

W # B 3 :2009-10-12; & B H # :2009-11-04
HEWH EH K H AR 4 (10802064)

XE4HS: 1000-1328(2010)01-0031-05

BRETIREIIEERE L A S HE BT
MIE RBEARESMHE, HERFREIXRIENH
I AR T SE PR L8 B3t B9 AT A7 MR 0 BRE
A SOR B X — SRR A AR T 3 B HE R 3 B e
LB AT BT S TRERART
— el S T AR TT I B E BT A TR, T
T X EURBEL T AR T # BE B R AT AT, R
ATEAHBSEMENLSIL

1 EFEROAE

EFEROPE BRI EEERRPELR,
—RUHESTBEXSGE THEERESH, X &S
B AT % 0 A R ] ) 7 B R A S5 SR AL
BEBOHHE o X T AN BRI 8 8 80 0E B 8] &
i P AT ¥, FEAR AL 5 &R AT LA CH 00 7 #E
I

r=r(0) (1)

AT EARENEATHEFEGHERE

EWE 1, FAERTRATES LM, « HIENS

0 T e fe , WRR Rt A . BB AR R — AR
BI TR
;—r92+r£2 = fsina
(2)
2i0 + 1B = %%(rzﬁ) = fcosa



32 F

14 #£31%

Ny

B AR B3 1R R BUE

Fig.1 Orbit under thrust in polar coordinates system
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Fig.2 Profile of orbit altitude and thrust magnitude vs time
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Feasibility of the Logarithmic Spiral Non-Keplerian Orbit

ZHENG Li-li, YUAN Jian-ping, ZHU Zhan-xia
(College of Astronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A new approach named shape-based non-Keplerian orbit design method was proposed. The intention of this paper

is to analyze the feasibility of the logarithmic spiral orbit. First, the orbit shape was assumed with alterable parameter, under the

circumstances, the general equation was presented according to variable transformation in which common curves could be utilized

in orbit design with respect to polar coordinates. In addition, essential characteristics of the logarithmic spiral were developed by

means of analyzing the relation between the key parameter and flight angle. In the end, the feasibility of non-Keplerian orbit design

based on logarithmic spiral was derived and elucidated . The analysis results demonstrate that the application of the logarithmic spi-

ral is feasible in the condition of the initial ellipse orbit.

Key words: Non-Keplerian orbit; Orbit design; Shape-based method; Logarithmic spiral; Feasibility



