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RTCC REQUIREMENTS: REVISED TARGET LINES AND REENTRY
RANGE FUNCTIONS FOR THE LUNAR LANDING PROGRAM -
RETURN-TO-EARTH ABORT PROCESSOR

By James W. Tolin, Jr.
INTRODUCTION

This document defines the Reentry range functions and the V-y target
lines to be used in conjunction with the RTCC, Lunar Landing Program

(LLP), return-to-earth abort processor. This data supersedes
that which is found in reference 1.

DISCUSSION

Two V-y target lines are defined in table I, the primary manned
spaceflight network (MSFN) target line and the contingency target line.

For the MSFN target line, two sets of reentry range functions are
presented; one for primary G&N reentries and one for backup, constant g
reentries. The coefficients representing the functions are defined in
table II. It should be noted, that with the exception of the addition of
ppo and ppl, the coefficients presented are in the same form as defined in

reference 1 and should be used in the manner prescribed in the reference.
The pp coefficients represent a new set to be used in the calculation of
the reentry time for constant g reentries, T = PP, + ple. They replace
coefficients eeo and ee, for this calculation.

For the contingency target line only reentry range functions for
constant g reentries are defined. As shown in the following equations,
these functions take the same form as the MSFN constant-g range functions
and should be used in the same manner.



2 N
R =11, + 111(v1) + 112(VI) + eee +llN(VI) + [rl(VI) + r2]
[r4(L/D - 0.3)] K
T = mmO + mmlR
CR = ccO[T cos(LAT) cos(AZ + 0.3 LAT)] + rh(L/D) + rs
where
VI = Inertial velocity (fps) at 40O 000-ft altitude
AZ = Azimuth (deg) at LOO 000-ft altitude

L/D = Lift-to-drag ratio
T = Time (sec)
LAT = Geodetic latitude (deg)
I = Inclination (deg) at 400 000-ft altitude
The coefficients for these functions are defined in table III.

The above range functions were defined by TRW under task A-181 and
their derivation and accuracy will be defined under that effort.




TABLE I: ENTRY V-y FOR THE CONTINGENCY AND MSFN TARGET LINES

Velocity, MSFN Target Contingency
fps Line Target Line
25.5 -1.35 -3.30
26.0 -1.91 -3.7Tk
26.5 -2.47 -L.oL
27.0 -2.91 -4.31
27.5 -3.29 k.55
28.0 -3.62 -4.78
28.5 -3.91 -4.96
29.0 S -5.13
29.5 -k.39 -5.28
30.0 -4.59 -5.41
30.5 -L.78 -5.55
31.0 -L.96 -5.66
31.5 -5.12 =5.7T
32.0 -5.27 -5.86
32.5 -5.41 -5.96
33.0 -5.5k -6.05
33.5 -5.67 -6.1h
34.0 -5.80 -6.21
3k.5 -5.92 -6.29
35.0 -6.03 -6.36
35.5 -6.1k -6.43
36.0 -6.2k -6.48

-36.5 -6.35 -6.55
37.0 -6.4k -6.61
37.5 -6.5h -6.66
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TABLE III.- CONTINGENCY TARGET LINE REENTRY COEFFICIENTS

Order 11 r ce mm
0 0.18262030 E 06 - .105 E 00| .193 E 03
1 -0.27810612 E 02 0.555 E-Ob — 0.1795 E 00
2 0.16998821 E-02 -.1025 E 01 _— _—
3 -0.51884802 E-0T .70 E 03 — —-—
L 0.79087925 E-12 .31 E 03 _— _—
5 -0.48128071 E-1T7 -.45 E 02 —_— _—
6 _— _— —_— _—
7 —_— _— — _—
8 —_ — _— —
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