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STUDY GENERAL CASE OF SPACECRAFT SYSTEM CALCULATION
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The analysis of the general case of the calculation of the spacecraft system with a given break-up.
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We pose the problem of determining the necessary
number of satellites in the system and their relative po-
sitioning at the set break of service.

Calculation spacecraft system with a predeter-
mined gap in service can be performed, if known the
following inputs:

- time to maintain the gap - th

- the minimum allowable angle of elevation above
the horizon satellites - §,,;, or the amount of on-board
equipment viewing angle - v ;

- time service -tygey ;
- height range in which the spacecraft can operate

the system, Lepmax.

~ Ixpmin -
These raw data are due to constraints imposed on
the work as a board, and the ground apparatus and asso-
ciated with a target designation system. Then the order
of calculation of the spacecraft system with a given
break in service will be reduced to the next.
Assuming the radius vector values circular orbits
L in the range fynin <Ti < Tpmax- We determine the
value of
¢pa6 =0, — ¢onp . (1)

By ¢,, be the angle of inclination of the orbital

plane to the equatorial plane:
- for the global service systems

Imax =90° _¢pa6 ; (2)
- for spot delivery systems
Imax = 0p — ¢pa6 : 3)

Given the latitude inclination i start point ¢,, and
an ejection phase length can determine the value of the

argument of latitude #o point O spacecraft orbit system
with a given pad. With i, HosTip> define dracontic period

spacecraft system according to the formula:

1-0,75-Cap (a0 /5y )

To=T 2 2
x[1+50052i—6sin g sin iOJ

G

where T =21, r 1P / k — star treatment period;

Cyo =—0,109808 102 - the coefficient of the sec-
ond harmonic decomposition of the zonal earth potential
in a series of spherical harmonics;

a. = 6378 km - the equatorial radius of the earth.

Define the process of spacecraft orbits units per
day in view of the 2nd zonal harmonic:

AQ,, = 3271712 cozl2 n, (5)
erp (I-ep)
where m, =-1,77-10*> m5 / sec2; n=T,, /T - the
number of SVs revolutions per sidereal day.

Knowing the daily care of the nodes of the orbits
of spacecraft systems, determine the time required for
the rotation of the Earth from the ascending node to the
orbital ascending node of the orbit (the effective period
of revolution of the Earth T.g):

Tegr =Ty AQcy'r /27‘:) . (6)
For known values of the effective period Ty and

Draconian period Tq. We expect interturn distance

)"m.B =2n 'TQ /Teff (7)
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Fig. 1. Dependence for circular polar orbits
for various values of the angle y
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For selected 1,

lower latitude service area. In this case, there are two
possibilities:

defined width swath Ak¢ on the

a) there is a circular orbit height Ty within a giv-

en range, where the condition
Ahy =AmB: ®)
b) within a predetermined range of heights condi-
tion Ak, =2Am.B. Itis not satisfied.

Fig. 1 shows the value A

we and Ak for circular
polar orbits for different values of the angle of view of
the onboard equipment vy.

Consider the first case.

If condition (8) is satisfied, it is possible to deter-

mine the angle of longitudinal discontinuity of service
7\,p =2n- tp /Teff (9)
and then the required number of satellites in the system
N= n/ Ap (10)
In general, the number of satellites in the system of

fractional turns, so it should be rounded up to a whole in
a big way:

Ny =[ /2, |+1. (11)

Given integer units in the system determines the
final time gap in service:

My =1/, (12)

and
[o_al
th = Ty f2m. (13)
The physical basis of the proposed method for cal-
culating the SC systems with a predetermined gap in
service concluded that the spacecraft system located
near the Earth so that their slopes are the same. Condi-
tion (8) says that the interturn distance should always be
covered by the review areas of spacecraft. If at prede-
termined viewing angles onboard equipment in layer
heights r, <r (8) is not satisfied (the

Kpmin = 'Kkp SrKpmax
second case), the interturn distance populated areas
viewing additional spacecraft

0’ = (A — ALy ) /Ax¢ . (14)

Moreover, if the spacecraft at a distance interturn
arranged so that the argument of latitude p for all space
vehicles is the same (ie, the spacecraft separated from
cach other in longitudinal relation to the Aky), The

gaps in service are equal to a predetermined gap.

Conclusion

If the space vehicles, filling the coverage areas of
one interturn spacing, are arranged in one plane and
offset from each other by an angle Aw, The gap in the
observation will differ from the calculated value by an
amount +AT (where AT:AK¢~T3B/2n ). Thus, we

identify the needs of the number of satellites in the sys-
tem with the specified service break.
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OOCNIAXKEHHA 3ArANIbHOIO BUMNALOKY PO3PAXYHKY CUCTEMU KOCMIYHUX AMNAPATIB
13 3A0AHAM PO3PUBOM CMNMOCTEPEXEHHA
K.C. Kosenkosa
IIpogedeno ananiz 3a2anbHo2o GUNAOKY PO3PAXYHKY CUCEMU KOCMIYHUX ANApAmis i3 3a0aHUM PO3PUBOM CHOCIEDEHCEHHS.
Knrouogi cnosa: 3onanvna capmonixa, Opakouiynui nepioo, KocmivHull anapam, nepioo obepmanHsi.

MCCINEOOBAHUE OBLLENO CIYYAA PACYHETA CUCTEMbl KOCMUYECKUX AMNMAPATOB
C 3A0AHHbIM PA3PbIBOM HABIIOOEHUA

E.C. Kozenkosa
IIpogeden ananuz obwezo cyyas paciema cucmembl KOCMUYECKUX ANNAPamos ¢ 3a0aHHbIM PA3PbIBOM HAONIOOEHUs.
Knrwouesvie cnosa: 3onanvhas eapmonuka, OpakoHudeckuil nepuoo, KOCMU4eckuli annapan, nepuoo 0opauyeHus.
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