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The article analyzes the general case calculation of air navigation system SC with a specified rip observations.
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Introduction

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.

Main part

Calculation of the spacecraft with a predetermined
gap in the service can be done if you know the follow-
ing inputs:

- time gap in service- t, ;

- the minimum allowable elevation satellites above
the horizon— 8, or the amount of angle-board equip-
ment- vy ;

- service time- tg.. ;

- height range in which the system can operate sat-

ellites, - 1, T,

min > ‘cmax.

These raw data due to the restrictions imposed on
the work as a board and ground equipment, as well as
associated with the purpose of the system. Then the or-
der of calculation of the SC with a predetermined gap in
the service will be reduced to the following. Assuming

the values of the radius vector of circular orbits

c In

the range 1, in<te <T.max» define the quantity
(Pw =(ps_q)det (1)

By ¢, It is the inclination of the orbital plane to

the plane of the equator:
- systems for Global Service

imax =90° — 0y, ; )
- systems for zonal service
imax =P~ Py 3)

Given the inclination i of latitude starting point

@, and Approximate length of the ejection phase can
determine the value of the argument of latitude p, in

terms of output spacecraft into orbit with this pad. With
i, Ug,I,, we define Draconian period of the spacecraft
by the formula:

Tq = T{l—éczo(a—e)2 X
4 I, 4)

><[1+50052i—6sin2 Lo sin? iy J},

where T=2m/1° c / k — Star treatment period;

C9=-0,109808 10 2 _ the coefficient of the sec-
ond zonal expansion of the capacity of the earth in a
series of spherical harmonics;

a,= 6378 km - the equatorial radius of the Earth.

Define the process node spacecraft orbits per day,
taking into account 2nd zonal harmonic:

3nm, cosi
—n
2 22

ki (1-ep)

AQday = (5)

where , =—1,77-10%> m%sec’; n =T, /Tq - the num-
ber of revolutions of the spacecraft in the sidereal day.

Knowing the daily care of the nodes of the orbits
of satellites, determine the time required for the rotation
of the Earth from orbit ascending node system to the
ascending node of the orbit (the effective period of the
Earth Tey):

Ter =Ty (1= AQqyy /(27)) (6)
From the known values of the effective period of

Draconian period Terand T o forward interturn distance

27
Lig=—Tq (7

l Tef
For selected 1, is determined by the width of the
swath Ak¢ in the lower latitude service area. There are

two possible cases:
a) there is a mountain of a circular orbit r, in a

predetermined range where the condition
Aky =Xig ®)
b) in a predetermined range of altitudes Conditions
Ay = Xig not performed.
Figure 1 shows the value Ay and AL, for circular

polar orbit at different values of angle-board equipment v .
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Figure 1. Dependence A;q and Ak

circular polar orbit at different angles y

Consider the case of the first.
If the condition (8) fulfilled, then we can deter-
mine the angle of longitudinal break in service

2n
Ay = t €
. Tep ©
and then the required amount of spacecraft system
N= n/ Ao (10)

In general, the number of satellites in the system of
fractional turns, so it should be rounded up to the next
higher integer:

Ny =[1/hg |+1. (11)

In view of the whole number of devices in the sys-
tem determines the final time, the gap in service:

My =7/N, (12)
and

ALT

/. g tef
th=—2 13
& 2n (13)

The physical basis of the proposed method of
calculation for spacecraft systems with the specified
break in service lie in the fact that the spacecraft sys-
tems located in near-Earth space in such a way that
the track of the same. Condition (8) shows that the
interturn distance should always be covered by the
review areas of spacecraft.

If at the given viewing angles onboard equipment

<1, <7

I Ccmax

cmin =
fied (the second case), the interturn distance populated
areas review additional spacecraft
Aig — AL
n/ =24 0 (14)
Ahy

in the bed elevation (8) is not satis-

Moreover, if the spacecraft in one interturn region
arranged so that the argument of latitude p for the same

spacecraft (ie spacecraft spaced relative to each other in
longitudinal relation to Ak, ), the breaks in service to be

equal to a predetermined gap.
Conclusions

If the spacecraft filling the coverage areas of one
interturn spacing, are coplanar and offset relative to
each other at an angle Aw , the gap in the observation is
different from the calculated value by the amount +AT

A\
(where AT =2—¢TSt ). Thus, we identify the needs of
T

the number of satellites in the system with the specified
service rupture.
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AHATIN3 OBLLEErO CNYYAA PACYETA A3POHABUIALIMOHHOW CUCTEMbI
KOCMUYECKOI'O AMMAPATA C 3AAAHHbIM PA3PbIBOM HABNIOOEHUA

O.H. imutpues

B cmamwe paccmampusaemcs obwuii cyyail paciema asponasucayuontoi cucmemvl KA ¢ 3a0annvim pazpbleom Hadnooenus.
Knroueswie cnosa: sonanvhasn capmonuxa, OpakoHu4ecKuil nepuoo, KOCMU4eCKull annapam, Kpy2osvle opoumbl.

AHATI3 3ATANIbHOIO BUNMAOKY PO3PAXYHKY AEPOHABIFALIMHOI CACTEMU
KOCMIYHOIO AMAPATA 3 3AOAHUM PO3PUBOM CMNOCTEPEXEHHSA

O.M. JlmitpieB

Y emammi posensioacmucs 3acanvhuti 6unadok popaxymky aeponagieayitinoi cucmemu KA i3 3a0anum po3pugom cnocmepesiceHtsi.
Knrouogi cnosa: 3onanvha capmonixa, opakoniunuii nepiod, Kocmiunuil anapam, Kpy2oei opoimu.




