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REVISION l*a

RTCC REQUIREMENTS FOR APOLLO 13 (MISSION H-2)

EARTH ORBIT INSERTION PROCESSOR

By Edward M. Jiongo

SUMMARY AND INTRODUCTION

For Apollo 13 (Mission H-2), the Real-Time Computer Complex (RTCC)
must "be able to simulate the nominal S-IVB earth orbit insertion (EOl)
conditions. This document describes the equation for the EOI processor
and the associated logic that allows the flight controllers to obtain
nominal earth orbit insertion conditions for any launch azimuth in the
launch window (72° - 108°). This revision reflects the current EOI
conditions as contained in reference 1 and from the MSFC B7 tapes sent
to MSC. This internal note will be updated as MSFC updates their data
for future Apollo missions.

The radius, flight-path angle, and circular velocity at EOI are
assumed constant. The nominal conditions at EOI which must be computed
are the time from lift-off, declination, longitude, and inertial azimuth.
These are computed as a function of launch azimuth by the equation

Y = f(x) = AQ + A.^ + A2x
2 + Ax3

where x is the input launch azimuth in degrees and A ,... , A are the

polynomial coefficients. These coefficients are given in table I.

A typical example of the integrated flight trajectory data that
are received from Marshall Space Flight Center is presented in table II.
Normally, these data consist of at least five data points and are avail-
able at least 2 months or more prior to lift-off. The data in table II

aThis revision supersedes MSC Internal-Note 69-FM-132 dated

May 9, 1969.



are curve fit as a function of launch azimuth by use of a least-squares
technique. The altitude is 100 n. mi.; the flight-path angle is 0.0°; and
the velocity is 25 567-72868 fps.

. A set of data that corresponds to the coefficients in table I is
presented in table III for each launch azimuth from 72° to 108°. Positive
longitude is east; negative, west. Positive latitude is north; negative,
south.
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TABLE II.- INTEGRATED EARTH PARKING ORBIT INSERTION CONDITIONS'

(a) Variables

Launch'
azimuth ,

deg

' 72.029

81. 0 .

90.0

99.0

108.0

Time from
launch to
EOI, sec

699.609

696.950

695.966-

696.808

699.280

Declination,
. <leg

32.512

28.888

25.321

21.8̂ 3

18.1+79

Longitude ,
deg

. -53.323

-53.622

-5^.358

-55.̂ 86

-56.985

Inertial
azimuth ,

deg

88.U56

96.035

103.1+55

110.762

118.010

("b) Constants

Radius, n. mi

Inertial flight-path .angle, deg . .

Inertial velocity, fps

35̂ 3.9336

0.0

25 567.72868
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