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v (350)° 1,944

T 2at 2xax10°xtx0315x10°  a-t
e B MRAS R IA 0
1944 M, 1944

_+
9932 “ar My, ar +1
T M 1.944 M,
M, at M,
A M| MFHESS 5 K 090.10F,  ERCh

1944 o lom

19932 Tar -

1= 1.944
T 1-0.1 22

aTt

AP RGN E, Do ABEIERKET,
FHa=01, ERHEr=293,
9.932
= 7 B = _——_—— =
WEE. J=1 503 0.661 0
19.44

FEE: L= —— =0.

LM 303 0.663 5

il
L+0.1 N L+1 0.6635+0.1
1-0.1 L+0.1 1-0.1

9.932
Ha = 18, le—T

0.6635+1

no663501 6010

v (350)° _1.944

T 2ar 2x10°xtx0315x10° 7t
4

1.944 1.944
+

9932 _L+01 L+l oy O
T 1-01 L+01 1-0.1 1'944+
T

BT = 16.444F,
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9.932 » s X S, -
L3 J:1—m=0.3959 R 24 i, é&ztm:l—;w, X e LR RS
:%%%ﬂMBZ TEAERSSR AT, B R T A, 38452
' IH bR RGAEAE . XA H AR A “# b7 1 R
L+0.1 N L+1 _0.1182+0.1 n 0.1182+1 ~0.396 1 R, R AT 2 38 R A N — S A e E .
1-0.1 L+0.1 1-0.1 0.1182+0.1

KWK 0.1 B 18}, 729 3FEREF]16.445F,

HMa = 100, &EMREHT=13.734,
. le—wzo.zmé

0.1944 13.73
= =0.014 16
13.73

L+0.1l L+1 0.01416+0.1.  0.01416+1

_ ~0.2769
1-0.1 "L70.1 1-0.1 0.01416+0.1
Y = 1000}, ZiEEr = 13.3465F
9.932
W, J=1-——" 202558
5 13.346
2 2
v (350) 1944

T2ar  2x100x10°xrx0315x10° 7

L+01 L+1 01 1
I = Ih— =02
1-01"Z+01 09 Moq 028

2

%%%a>mwi:E%EﬁL=§;zo,ﬁ%ﬁ
FikR

_L+0d L+l 011
T1201 "L+01 09 01

0.
WHlT=13.354F, RRILATATHARIMLE R, X4
L~O0l, ENMWAE0.255 8.
T LA 22 AN, (HIX AMBFME & Ea >100/
RN FEUEA, LR Isp LN (it 50 k/
$) , ESEHTSThEEEMRKEZAK, JLT M
WK P2 &5 R L R AT S A o5, b
IsptbEEKI (41350 km/s) » o < 1AL, THEE
BN R o> 1T, rSafitm s
KEEm, te— M.
2.5 XFHNRGHMINESE A
M (6) Hk

=0.2558

M M
S, = w[(ﬁ‘) —1In(1 - ﬁ”)+1

P 0

s, M, M, .
1-—=[1-—]In|1-—|, AIULE =F.
E ( M)n( MJ LS L

P

PRI ARG T, M, /M, < 1=ZURE), BiFEcs
e M M, S,
x%ﬂln(l—ﬁ”)w, HI- 52 <0, ED(I—V—T)>0,

0 P

EFFILIN P 5 Holiy 5 R S R B M, fF
%?ﬁ,ﬁm$P=%A%%

2P
p= 7
A (6) i,
B v:M, 2tP 1
2P

SR, 0=
0

(ATFRQ NHFESH, TEHD

MEzb—éﬁm—Q>

HJ = ERJ LUK Q. MR IESHQ RS A
ThR p ey, WEIZETFI My NS AR T T LS )
Ep S5HMvUIsp) IR R

PLS. =73 AU. 7=204F. M, =10 kg% 1E N
—MIF SRR AR P H LIV IR &R

B RE L
J=1-t
VT
L 73 AU
T UX20%0315% 10°/(1.5% 109
17381
- v
(v A Nkm/s)

Plv =500, 300. 150. 50PY w5 A% & R g HoAR B
IR AE
17.381
VZSOOkm/SE?J_; .1500:1_ 7.38

500
17.381
300
17.381
= i ’ =1—-
v =150 km/s j‘ J150 1 150

17.381
v =50 km/si, Jso=1- S0 - 0.6524

=0.9652

v =300 km/st, Jy0=1- =0.9420

=0.884 1

EM:Ezb—é%m—Q,ﬂu%ﬁ%ﬁﬁﬂﬁ

Qso0 = 0.068 0,(E = (1 - )ln(l —0.068) =0.965 2)

0.068

Q300:0.1115,(E=(1— )ln(1—0.1115)=0.9420)

0.1115
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e

Q150=0~2144,(E=(1 )ln(1—0.2144)=0.8841)

1
0.214 4

0.5511

2tP Myv?

EEQ:MOVZ’ ﬂikPZ o7 Q

WM, =10kg, 7=20F4
10

P= = X
2%x20x%x0.315x 10

050 =0.551 1,(E=(1— )ln(l—O.SSl 1)=0.6524)

VX Q

e

Vsgo = 500,050 = 0.068 O

V300 = 300,0300 = 0.1115

Viso = 150,050 = 0.214 4

vso = 50,050 = 0.551 1

RN, HyBim/sy # Ao (500 km)* = (500)°x
10 m/s

A

10x 10° )
= 3 Xy X Q
2x20x0.315x 10
=0.793 65 x 10_2 X V5002 X QSOO
=0.793 65 x 107> x (500)* X 0.068 O
~1.349 % 10°(w)

PSOO

P = 0.793 65% 1072 x (300)>x 0.111 5 = 0.796 x 10%(w)
P15y = 0.793 65% 1072 x (150)> X 0.214 4 = 0.383 x 10%(w)

Py =0.793 65x 107 x (50)* x 0.551 1 = 10.93(w)
BAMAENE, HESHERZN, FUEPS

M, ERIE L3 m .
2S APNT3 AU, T NSEERT,
HAkLL
T S 73AU _ 4345
VT vx 8x0.315x10°/(1.5x 10%) v
(v BAkm/s N 547D
T ME RS EL, HEPESVIIER.
4 My N10 kgt
Hlbs=1- @
v =500 300, 150550 km/sfO N, 17

£1 J=1-

v
Table 1 The relationship between the intercept ratio J and the

specific impulse v
HiH Kol
% 500 300 150 50

J 09131 0.8552 0.710 3 0.1311

E:(l—é)ln(l—Q) (12)

H/=E=(1- é)ln(l — OVEARKREA

1
QOs00 =0.164,(E = (1 ~016a

)ln(l ~0.164)= 0913 1)

1
Q300 =0.262 9, (E = (1 -

562 )ln(l —-0.2629)=0.8552)

=]
O

1
Q150=0.4775,(E = (1 -

In(1-0.4775)=0.710
477 5) n( ) 3

=)

1
05=0.9612,(E = (1 - m)ln(l -0.9612)=0.1311)

il (D

My*? 10xv*x Q

P: =
27 2x8x%0.315%x 108

=1.984%x1072xvVxQ

(kb y Lhm/s N B A7 . i+ 8 p iy Dlm/s B 47 it
B, HPAGx10%)? =2 x 10%, Frllp A2 (w) )
P = 1984 x 107 % 25 x 10* x 0.164 = 8.134 x 102(w)

P = 1.984 % 1072 x (300)2 x 0.262 9 = 4.694 x 10%(w)
Pisy = 1.984x 1072 x (1502 x 0.477 5 = 2.131 5 x 10%(w)

Py = 1.984x 107> X (50)* x 0.961 2 = 4.767 x 10" (w)

[FLE TP S MO FRIE F S5 3L T BABEM, B 8 01,
PR EI .

T i i — TS, 540 AU 79244 I 1 175 50
(M, 5910 kg)

W = 1 - 220 AU
NRIEA L 244, 54(::“ <1, W#Hvr> 540 AU,
A B ZEAT 55 BeF 1) P9 6 v B 20302«
b 540 AU (13)

T

FET = 244 A 55 BRI
. 540% 1.5% 10® km
24x0.315x10%
Ui B ZE L b /N T107 km/s, 2 072 B3R AT 55 HE 5
9. FrRATE/NTF100 kny/sPA R, AR HdE, L RIXRE
(261 N 1E244E PR IEAN R
BATAT =244E, M, =10 kg hZ %, vIIE500.
300 150 %50 km/s iy, BT L

=107.14 km/s
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J:l—i EEA|
vT
~ 540 AU (MW 1
O yx24x0.315%10%/(1.5% 10%) ¢ _(ﬁOJ"fn)'—vz
_, lo7.14 (1+%)
v M, V2 (14)
—u,/v=In|—=%+—|-In[1+—
(S Ay ks Jy B fir) ey “(Mo 2a T) ( 2a‘r)
(35 2z}l 5)
u,=—v|ln| —+—|-In{1 + —
J500 = 1 % = 0786 M() ZG'T ZCVT
IR (A C P KEM& AV M /Mo o X5, i
300 Q- = VU.
13;)?4 RO SR I e, Sy 2 IR B o
Jiso=1 T‘():o.zsé R o TERSH, MRS o T30
107.14 FHIML MER R AR &, T 15 3 fE X e 4 1T
Jo=1-—sg==-114 R L, 5 e (L p) YK

HITs <0, AEALEAATEE (BLh/NT0, 1T
S .
=t (12) KE

=(1—é)ln(1—Q)

H/=E= (1 - é)ln(l -0), &R,

oot

Q500=0.371,(E=(1— )ln(l 0.371) = 0.786)

0.371
Jsoolt A
Q00 = 0.562, (E = (1 - 536 2)1n(1 ~0.562) = 0.643)
Jisoft |
Q150 = 0.882, (E = (1 - 0'882)ln(1 ~0.882) = 0.285 9)
B (1D
pM, 10XVXO 107 xi k0

27 2x24%0.315% 10°
(esbvlim/ s A, BIvERIR AW X 10%)2 =12 x 10%)
H

Psyo =6.6 x 107 x (500)2 x 0.371
=61.215x 10 = 6.121 5x 10*(w)

Ps00 = 6.6 X 107 X (300)* X 0.562 = 3.34 X 10*(w)

Piso = 6.6x 107 x (150)* x 0.882 = 1.31 x 10*(w)
[Fi) BB i M R 8 2 Ll v
26 XTERARE.SHEARXER.
M (5) 7[5
M, v V2

=(1+ —ucfv T
MO =( 2017') 2at

T Bl T=8 4 . a=0.1kw/kg(10*km?/s*) |
S, =73 AU R EAR5Hr.
XA, RHIE(E N

v v

=— = - - =0.1984x107 xv*
2t 2x107*x8x%x0.315x 10

TES AT BB ERT, B (9) af PR R
M, [ My

My = 150 km/sht

L=0.1984x10"*x(150)* =0.446 4

mzl (9 wNEIM, /M, =031, AKX (14 , B
u,=—150[In(0.446 4+ 0.31)—In(1+0.446 4) ] = 97.2 km/s,
[EJRE (P A T A% 24008 .

#2 RadFHU,
Table 2 U, in formula (14)

TiH Kot

vi(km-s™) 150 200 250 300 350 400 450 500

L 0.446 0.794 1.240 1.786 2.430 3.174 4.018 4.960
My /My 031 033 031 027 022 0.16 0.10 0.04
u/(km's™) 97.2 93.53 92.06 91.17 90.29 89.86 88.96 87.8I

thv = 150 km/s2llv = 500 km/sELf RS, = 73 AU

T=8F. a@=0.1 kw/kgZI 15 ZE Fu, M n] Z% 3L

S 73
b ‘ R AT =1 --"=1-— -
ﬁk[gi’;.“ N =1 = = = e 0 AT5/15

1- —%@J 2y 50 km/sE100 km/sH I, T
0.131}“2@0.566, AL B N0.44 2547, 1H 200 km/s
113500 km/si, J0.78278 $0.913, HALIEE
H0.13, BT PhuAE K T-200 km/s 2 J5 A8 AL IEE 518,
JUFR—%E L.

FFRAT = 285001, S 45973 AU afl5290.1 kwikg,
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e

X S AL

v v

L=—= ~ T =0.056 69x 107 x1*
20t 2x107*%28%0.315x 10

My = 50 km/siF
L=0.05669%107*x(50)> = 0.014 17
B (9 XM IM, /M, =058, AR (14) ,
2 u, = —50[In(0.014 17 +0.58) = In(1 +0.014 17)] =
26.73 km/s, IZFEIFENIIFEARIEE 3.

#=3 R,
Table 3 U, in formula (14)

TjiH A€

vi(km's™) 50 100 150 200 250
L 001417 0.05669 0.12755 022676 03543
M/ M, 0.58 0.75 0.82 0.85 0.87
ur/(km's™) 26.73 2699 26088 26084 2523
5 iR

vi(km's") 300 350 400 450 500
L 051021  0.69445 090703 1.14797 141725
My /M 0.88 0.89 0.89 0.89 0.89
ur/(km's™) 24.838 23.49 23.76 23.65 23.28

XA M50 km/sF|500 km/sEb R IS, =73 AU
=284, a=0.1 kw/kgZ) KI5 & HE Eu, S5v(Isp) i
KAWAZHE IR I 4-30)7 = 284 i 2k

XA 5 246 T FEE 1) SRR 1) RELAE 55 B/ RL SR 37 2 4 5
eSS BRIE, X E RS i E ks et
RGUHe B TR B SRR T N T 8k A
M, | Mo it EIMRA R T =X
27 BERBEMEALRT— LR

M, V2 ,
ﬁ#:%%Mﬁmm%%mm%mrﬁmo

N T —ANGE— B, 4w Bl 5 PR AE P
w=ﬁaﬁﬁm~w@@,ww:§,w=£,ﬁﬁ
A—AAb B, FHA KM, Mo FIE

Dl ABEAs bR Dlur B AR EEM, /My A
AR, AR AL AR,

M,

— UV )2 _ Ut
M, =e W) (1-e ) (15)

EHLH0.01. 0.02. 0.05. 0.2, 1F110iX61 & K&
w=0.01- 0.02. 0.05. O0.1[1{EREM,/M,:

WAL BT = (1o = o TSR
G,

My = 0.012HF

Ayt = 0.01, M, /M,=0.3678;

Ay = 0.020f, M, /M, =0.6065;

Ayt =0.050F, M, /M, =0.8182;

Ayt = 0.21,

& — e—OAOI/O,Z _ (02)2(1 _ e—0,0l/O.Z) — 0949 2;
M,

Ay = 11,

M

—L =00 (1)2(1 - ") = 0.980 0;

M,

AF gy = 1017,

M

VL = 001710 _ (10)2(1 _e—0,0I/IO) =0.8990;

TTLLE M %0 = 1B M, /Moy = 101y = 0,280
K, BN Ry BEE AR R B V2o B, R R
ARKRAE .

FEFIRE R FE, SR TG = 0.02 (1) 3547 Lb 1) A8 4k 1
o, WK 4.

#z 4 RaS)FM/M,
Table4 M,;/M, in formula (15)

WiH Hede
v 001 002 005 02 1 2 10

My /My 0.1353 03676 0.6695 0.9010 0.9604 0.9502 0.798 2

WA v =1 M/ Mo B
NHEBHS M MofE T NME DL ur s vIR R
M, MJBUETE (1, 00 28], BIANHRESAE A &K
B, WA AR A AT, B0 < M/ My< 1.
N T RIM My SvI R R, FRATR UK N T
0.041E M, | Mo 1 /INAERF S
2t =0.05, v =0.0150
M,

T e %0015 _(0.015)*(1 — e *%/0%) = 0.035 45 < 0.04
0

FIRE AT SR & P E K 5.

%5 RU5), M/My<0.048F, v 5vER

Table 5 The relationship between u” and v’ when M;/M, < 0.04
in formula (15)

TiH Kot
u* 0.1 0.2 0.3 0.4 0.5 0.6 0.7 038
v 0.023 0.045 007 011 015 018 026 0.5

Evo>1i, HM /MBTFR@ES, fX—K
M, /M, < 0.04 B o v (R R R Bt R
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HMu =0.1, v =9.91 KAE, WIXAvIELLSE T RN IEE Y, =V2ar,
M, WP 2 Ly = v B g e oy i R H . X TR RIR s

=% —(9.9)In(1 — ') = 0.004 93 < 0.04

M,

FERERT A 2 > VSO T BAH RLw W3 6.
#z6 IRQA5), M /M,<0.04, v >18F, " 5viHR

Table 6 The relationship between u" and v, when M;/M, <
0.04, u" > 1 in formula (15)
iH Kol
u* 0.1 0.2 0.3 0.4 0.5 0.6 0.7
v 9.9 4.7 32 22 1.7 1.3 0.94

FATIHE A s R I RN T WM,/
MAFAE—MRIE A 1RV = LIRSS ANME M,/ Mol
L A T2 Ay fE .

X T My Mo ERE D u 2 AF T #AT — v Al A 3

HAARE T Y.

fEu Cufve) BRI, HRERWFBARN,
BP0 ) ML/ Mo 5 (M M) ) 22 5 BEECWT SR 0 £
u > 0.052 )5, (ESFIEFENE, Kru My 4G (H EEE
wit, B Ru BKmM,  MyZ/N, IR E.

Ak, v, =1Isp GERME) B RE A Bk Bk
s T o R, EIRATEA g AT
B, #EIPMA A, XA R H AR LR, 3
Z B AATES  (this result is old and offen forgotten)
2.8 XFM, = ORTRIMR PRIRE

T B 2 FEulf K8 2 (14) Hr, H R R GBI
24, "LREIE E"J*&@ﬁﬂﬁﬁd—v =0,

R g Rt s, il (14) w45

du _d 1 1+v*/2at i 1+v?/2at N .ML/M0+V2/26L’T. 1+v*/2at
dv ~ dv Y nML/MO+v2/20n' - M, /M, +v*2at Y 1+v2/2at M, /My +v?]2at
Hrp
1+v?/2at '_ 2v 1 5 5 2 2v (v/a-1)[M/M;-1]
[ML/MO+V2/2(IT] = 3ar (ML/M0+V /207) (1+v /20/7')~(ML/MO+V /2&‘1’) oy (M, /My +v22a1)
du i 1+v?/2art . '(ML/M0+v2/20/T) . /a-t)[M,/M,—1]
dv n M, /My, +v?/2at Y (1+v2/2a71) (M, ] My +v2)2a7)?
i 1+v?*/2art +v_2_ (M, /My—-1)
TN\ MMy 12 2a7) T ar (L2 2a0) - (M, My + V2 2a7)
&S =0, WA L. FMMMK (A7) R
@ﬁrﬁwu 5 — S (Mo/ Mo+ 1207) (1492 /207) - -
| L+v/2ar |\ Vv (1-M,/My) (= MMy v?
M Mo+ 207 )™ ot (T2 /2070) - (M Mg+ 207) - s ot
(16) (ML/MO)[(1+V/2a'T> . umax+1]
IR A il BB 264, X453 2 Stuhlinger 2 ar
GEIGR [l—g(lw/zm) > u]
¥k (16) FHREEIZN (14) , BURKR (14) 1 ,
[m(%JrV_z)—ln(l +V_2)] _ in Mo/ Mo+ /207 Mo Mo = Ly (T4 /207)
M, 2art 2at 1+v?2at 1+(1+V2/2CL’T) umax
A (6 mfhuRIAR R, 158 Huy,, MFRIE
. Rp
XA
(V*/at)-(1-M,/My) 1 = (tax /2v) (1 +12/207)
o =Y 2 12am) - (M, [ My + v/ 2a7) Mu/ Mo = 2a7
Lio 1+(umax/2v)(1+v2/2ar)-7
% (1-M, /M) 17
ot U v2an- MMy + e D 1= (/20 (147 /207)
U R TEQRITIE A BHL, T 216 N8 1 2 1 I (U [2) (14 207/v?)
TR DA _E 3R R 550 A2 7 B 2T T B o B, R BN
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WMZHa. LA TAEN AT FRIM, /M E, TS

(377 L fig
My x AT, e 75
v /at)(1 - M./ M,)

Y 0+ 2a7) - (M, [ My + 2 2a7)
B (1-M,/ M)

=y-
1 1
(1 +§)(ML/M0+ z)

1-M, /M,

umax -

-(1+2xM;/M,)

4 1- M,/ M,
==art-

3 1+2xM, /M,

l\)lu)
l\)l»—‘

X AR I L, 244 R R 2 R
2 FE A 2 A A
M, =0.

X (5

M, " 2at
ML = OHTJ" '/f%l‘
2 2
iy Y- P
¢ 2@‘1’6 2at
v v
Ble™/ 1+ —|= —
. ( 2@‘1’) 2art
cupy . V22T v/ 2at
T 1+ 2ar v /2at(l+2at/V?)
I 1
W = ™ 2ar
I
Y
2at

el = =2 _1=0
V2

W ARR N

o)

u, = vln(l + %)

AV HR SR BIRAEE K u,,»

(18)

B
2 fEot, WRTERRAIRE T,

(19)

du, 1+ 2art N v 2at+v*\
—_— n — v . .
dv V2 V2 +2at V2

21 +v*\

)%J

ﬁq:(

V2

[(v2 + 2a/‘r) . v'z],
=2v-vi4 (v2 + ZCZT) v (=2)

2 N (=2)(v* +2a1) 20’ -2 —4at

v V3 V3
AW e
duty =In 1+%ﬂ +v —V2 —dat
dv V2 W*+2at) V3
Cmnf1o20T) o der
a V2 2a1 (1 +v?/2aT1)
2at 2
=In|l+ —|-————
V2 1+v2/2at
du
I=0, R
dv !
2at 2
Infl+ —|=——
V2 1+v?/2at
EANRIEAFA N

1 2
ln(1+§): _1+Q
i%ﬁj?ﬁ’#’:ﬁQ 0.255
EI]— =0.255

2at
= V0.255- V2a7r =0.505 v,
VONFHIEIE R, W var £R
0
y=0.505% V2x vat =0.714ar
F s v AN (19 f

2
Uz max —vln(] + ﬂ-)
V2

=0.505v, ln(l + ;2)

(0.505)
=0.505-v,1n4.921 2
=0.805v,

AU Hv = VarRosES
Upp = 0.714v-1n4.921 2 = 1.14Va -1
B e Y = 0.505 V2ar 26 /- I CHL I EE e /2 4

EH L0505, Al BIMAE I FIEEE) .
0.805v, .
B U man= 0505y, ~ = 1.594=1.60

}ﬁuu,mex = 1.60vRERTT HL A OB FRI AR PRI BE .
LT E/JﬂfélML—)()BTE,]I\H{R EEM()—M‘{'

ML+ p? ,élMLﬁOHTJ‘M():Mw'FMpo

AR P BLRE , A AT RO M, D AN R
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MAFLET M M, Z 56 TR ANEIM, 2, WAL
WM AHEM, 28, ERNE RGN, E
IR CHNEIM, 2, IFRAE R S T 2%
o SHRIEH.

XAMERE, R E RIS B

My=M +My+M,=M +My)+M,=M,+M,

HbM (M, - M,), KEHITE, M, — O M, = M,.
ENRCEING IR
My -0, AM, =M,, B4R E
Upmax = 1.60v  (LO6fEELID &

N M,
BRI R R R, e, = vin MO
Ta—Y MO MO
etV = — ,
M, M,

Bu=1.60v(RNE

My My _ i _ 4953

M, M,

M, =M, = ——M, =0.202M
49537 0

I M, =My-M, =(1-0.202) M, = 0.798M,

Mp
— =395
M,

IR ERRENM, — OB HUS ), HHEERE
WEANER, RO SkITie, WEIEM, = 0.8M,, B
TEFE T 5 4GS A2 AT ) KT I B 2 FE TR A, L3
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Continuous Propulsion Dynamics in very Far Space Exploration and

Analysis of the Stuhlinger’s Solution

LUAN Enjie

(State Administration of Science, Technology and Industry for National Defence, PRC, Beijing 100048)

Abstract: The exploration of the very far space in solar system will be a main target of the next phase of deep space
exploration activities. The achievement of this goal relies on the breakthrough of the continuous propulsion power technology.
Basing on the description of the Stuhlinger’s solution for spaceflight under continuous constant thrust, the relationships between the
key parameters such as the payload ratio, mission time and flight distance of the very far space missions and the engine performance
are analyzed . The conditions that the engine specific impulse and power need to satisfy and their effects on the payload ratio and the
final flight speed are given under specific mission duration and specific flight distance requirements. In addition, the large elliptical
transfer orbit and its transfer energy requirement of planetary exploration in solar system are derived under the two-body orbital
dynamics, and the key technical indicators involved in the continuous thrust solar sail mission are theoretically calculated. These
conclusions are the summerized by the basic theory of continuous propulsion scheme in deep space exploration, which can provide

important inspiration and guidance for China’s future deep space activities.

Key words: very far space; continuous thrust; stuhlinger’s solution
High lights:
o If the engine power density, mission time, and mission distance are specified, the payload ratio reaches the maximum value when

the specific impulse is equal to a certain characteristic velocity.

S S
e Thevalue of (1 ——) is defined as the cutoff ratio, and — < 1 is specified as the boundary condition of the mission.
VT VT

e The sail load is an important parameter reflecting the performance of the solar sail. The key technology of the solar sail propulsion

scheme is to develop new materials with smaller sail loads.
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