Wolght Advenbegos of Une of Parking Oxbit

for Iunwy Bolt Lsnding Mlooion

.

Tho rooults of a fousibllity cihudy Investignting the sdvontagos of
woing e lunoar porvidng orybit foxr the soft londing mivclon evge oumarlzed
horoe Tho woipght advatitoga duc. to use of o poaldng orliid; 6o comparod
with & dirvoct landing, &n a ronult of thao foobk that nonoe of the wolght
i the preldng ovhit peod sot be {alon $0 tha Jwnmy mwfnee and returnod

' G0 thg parking erbibe hat pordion of tho welght in the prylkdng orbit
virdeh ia nob aunontied for $ho luonr Sanding pors of the mispion (R.ac,

" $he fuel for yoturn from parking oxbli to coarth; ro-ontry heat shield, et@oﬁ
4o conoidored to bo lelt 4nm ozblt Lov lotor rendozveusn with the landiog
yortion of the vehicla. Ap can v antleipobed; a vounldoreblo sovings 4n
fuol viekeht xeoulte from pob careying thio non-ospentiel velpht to the
Juanaw purfoco ond bnelk

. The procodure wsaed in this study 4o oz follove .
KN (r) Stnridng from e JC0-nilo enrth orbit, epply e veloclity
fiipulse to obbalnr poraboile veloclty. ‘
g (b) feply o veloedty Ampulos on opprooching moon to estoblish
g alreulor orbit nround tho mecr ot lovw eliéitude (S50-mile altituds
©unod hero). .

_ (e} fpwly veloedty dapulses to get from olrewler Iuner orbit
: - %6 surface of meon, ong dmpulse to estoblich elliptical. grozliog

orbit, onother to reduce velocdby $0 vero at swineee Slullurly,

T gvio dmpulecs orc wsad %o roburn to clveular orbit. .

! (a) From Juner porkiag orbilt, epply veloolty impulse for i
o wobturn to envih ob purslelia (am*th referenced) valeciiys

(o} Compore reculte of useimd wolpht takon o Junar purface
and useful wvelpght roturncd to carth on bosis of leaving porit of
velifele welght An the lunwe porking orbit ve. lowving nothing in
tho poazking O]:"bit-o

¥n conneetica vich part (o}, it should be noted thot 4f tho circulaw
porking orbit weroe established oh zoro nliitude (d.¢¢p et the lunar sure -
foce) ithe process of estuablishing tha edwculor oxbit, ond thon applying
on Ampuloe for vlowing to zero velocliy ub the surfecs vwould corrccpend
to o dircet epprooch oo Lo as veloelsy recgudroncits orve conceracd. With
6 SC-nllo eleitvds 0bA%, dnotucd of sore albituds; o aneld buk precticelly
negligible pennliy feporoxe. 150 fvfsce veloedsy dAffaronce fu & tobol of
G600 #6/voe) in pccoeloted with the ecteblishaont of tho olreules oxbls
89 oopored YAth the ANl egpicoiie : :

¥ ot

Ch e i



o ) a ¥ ¢ e

A3, propodleont welpht estiustos wore mode on the basis of & simple
Wmpvlodvo veloceity {20ccl veleoity) ralntlon. Pusl tonkes vore considgee
ad t¢ be stopad efter osch velocity Ampulne, csouwning the tenk valght
aquel to § percont ef the propolleund waighie

I |

! -

Tho sonulin 0xo numnnedend dn tha threo fipvrens  Fipguroes 1 end 8
; phot the wneful, seipht token to the puriaco, of the moon, nad the weaful
weight retuwrned 4o the osrth, both based on the wolght in the original
300~talle aarth orbit, as o functlion ef the portion of £he rotwmn vehiale
: velght shitch could he left in orbit,  "Useful weight" includen prylowd,
. structure, equipmont,; sud copglnes,; but:do2s not includo fusl or tnakagoe .
%ha bobttom pard of Figures 1 ond 2 shown the incrvease in useful welght -
. roturnad to enxth or uceful welpht token to $he moony ng o raculi of =
o leaviap Tucd and funl tonlepgs for retumn from porking orbit to carth plus
a portion of the raturn vchicle in tho pavkdag orblh, as conpared with
leaving nothing dn ths parking orbite. (The curvo is actually two curves
o whileh ere assenti~lly ths somo.) TFigure 1 glves rosults wlth spoeific
4mpulee of 300 occe in the mnco rotio ealeuldationn; Figure 2 with k00 fece.

, o " ¥lgure 3 chows the porcont of the total welpht in the elrculd nr luosy
vt oxbit which okould bo Jdeft dn the parking orbit for leber rende: YO, 08 -
. 0 s funetlon of $ha somc obscissa usced in tho other figures :

The chaclzgas of tho figwos i ‘& denign poranctor which 4o primarily
~ o fimetion of the welght of the corth reenbry heot ohilel rl, bub con ineluds
other ogulpnent ond structure not usod in the lmnding portici of Lhe nlse
plon. Tt in oxpected that the latter will be small comporad to tho heek
“ohiold weight. An ontimote Lor the heat ehiold wolght for recabry with |
pacnboj.ﬂ.c voloeity 4o of the order of "'U to 10 percent of tha tobal roturn
vehiclo welghte Uning a mean valve of 30 poreent for the heat shield
 walght, Flgures X ond 2 shov that on incxeass in weful welght of some '
- 60 percont fow :‘:m; e 300 ond 45 parcent for Igp ™ 3200 coen ba effeched

ecaving the non-agoent iton b oriting 15
‘b leavs he non-asnentied itens in the x ﬂu czhit

This saving, hovever, puet be compored 1 1o the edditional compliase
tione dnvolvad.dn wog ﬂ.i‘z’ﬁﬁ g & yon &rjismm h4 h the. ecmponents 1efs &n the .- 7!
poriing orolbe s : i tooo AN
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