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* Humans to Mars - 65 Years of Mission Planning, 1950-2015
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Earth Year = 365 days
1 Mars Year = 687 Earth days or 669 sols (martian days)
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* Human travel to and from Mars probably would take many months at best. | L Ly
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* The logistics of getting enough food, water, and other supplies to Mars are

thinking about Mars for a couple hundreds years or longer, and  sedeteneneases T
von Braun é’] ;:F, -——‘/f K E;_}%‘é%’% ,J\ %‘}% . Nuclear thermal & electric rocket propulsion

19604ENASARA 4 % — 18 XK ZAEFHH e oam1 =

actually doing something about it starting from approximately 70 . wcwmeonsonsaxinen-nunnsn. ormssan - o sonionmmnns sannasnssnsnssage |

BT —AKEERG IR PRRARLERL  EEMANTERRARLE1952 o R IARIE O RTAA G TIUE N — AR %S EE RS
° h D B ° ° ° f. ° ?"%%iﬁk rk_’i?ﬂ':%J ? 1953#‘3}55"'%6@%1){&&% HER AEGFL AL MIR BhE F4a R @’.
r W|t r‘ V n r‘ n tt m t| n t ert | n | t| n o EMOHERERA AR TEREMA0004E0 KT HRATVEREAL  « KAEBBERBELAEA > GBHEABTF RG] Eioik » B3 KL BIaE -

yea S ago : O a u a e p g O e a SC e Ce C O ) PR sy X st & © BIKEE REMRBEAKERE > GRMREAEAKE BRATHEE K
. . . . . © EMNBERRERREG R T AE RN MR TEERL GG Bk AWEAE R —BEBEZAK KT AT K F 2] K R $uiE s p—
h h h t t d t | t th d d I | t d AmR KA eyatraomm > ARELARRETROKERZREERT il E H A B @6 0 B AL vk DA R B A MR X iR 9hE i]éi&}kﬂfy ,
IN WNIC e Starte O ayO u e MISSION desi gn an Calcuiate 0504 3 B¢ 4t 5 MR AIE - WS T G A A B+ TR o ARA A A A S B A A 1@(
o WFAHEABMBIBE L 2IEILE 5, 320,000 #HEMEHE A2 K 2 42 2R o BRI ZUSRI20RRFI0R K EHEFE LOES » BRELIITIF8R

#E#EE - & kgiwké’aénxja HAx E(19 Mav 1971)

what the mission might need in his novel. This 70-year history is : srearsusmu sorrinn . asswme D R

. ﬁ-%—_ﬁﬁaﬁﬁiki’ BAENEBE 19152%‘71?,@-"[‘* B

%%?’i%‘f‘i‘\§i 2 rg] lll [Tl llkg o I\ d o | '\1 Pstl e fll\f,l R' ht“'\ln:phenIC(ll ((\' \l‘{’rosont "‘il(":‘(l\':“‘(}
° ° ° ° . 1E Bl #.3 ) 7T BRI 2R B B a Dix Syr
well known in NASA and the space industry in the United States, | iitfiisjiigswestrmansmoimmom o, iuenemnnssamasconmurs wesvnnns ST o0 b S S o
29 aba ]
) . e , ?% B & K35 HFAAJEE:?Z:% é kb!t R F{#ﬁ%%%%%ﬁ ﬁf‘ﬁjﬂiﬂk
EF—RBEKRKEZAN BERABEE —REBEAGADBKE  ZAERGTH WA AL o GGranSystemsliii%%

e
BARZM $£2Lﬁkiﬁié%§%ﬁ‘ B> ROAR AR R S T T S L B R ARAK * Explorer1 v Explorer 3 (26 March 1958% 4¢) %5 37, 7 #.3K & [E] A Van Allen Radiation WWW.gransystems.com

but not discussed or shared to the same extend in Asia or the rest = R 2] K 2 $id

HEAKEZHE L REAGUEREAR KR A8 M6 R I RA = L
itb % — Ak R &p;ag‘gé}&&i@;kﬁ@ﬂ%&may;j—@- R o MRS EFE  FERET R ZA L - KIGEE - KZAdnuclear-thermal K37 5] %

.. .« v e m ke ¢ REMARMA— DR ERR IR R AZAS £ e, T e,
of the world. For missions as large as the Mars Missions, Or even - jiissmmapisarssss s o wdaomamn Tassse | ol oo 7 ~
. ﬁij:;;i;z’é/lg%’iﬁii%ﬁ%fﬁ’ﬁ%&f%rﬁﬂz%’fvﬁﬁfi;(]go‘m“s%g fﬁfﬁlﬁ?@iﬁiiﬁ??ééi?é:ﬁiiﬁ?zgléf?ﬁm = //r”f——;“;:"'—s%:&%\?y\
° . . : : Bl AdME e K2R L ARE AR %RE > REeERE L BmE | i e B AL T & WEE A E B pE L iE b 85 4 BEhE e
human attempting towards Manned Mars Missions, this might  ZRs'uireeiaiiiGiiigast " ™™ - momreesosmoneise touorsise msenns S
« HABEEAERE HTEHOABAKEYE FRGEHFECAARRGEE LewisH B Ha519T1 4 & ©1420 & K % 34T ¢4 nuclear-thermal & 2 A% (& & T2 \
1 : . . tOESEXZH AL REAR K AL KRB #5411 100 REM) /& 335 98 55 4 85 & 675 4 A9 A> T FAB0RAARREE - p—
require not only powerful nations or companies with resources, = tisitamniainsemss pollof At B2 HE )
* B & Hm %fﬂ#&&‘r&kiﬁb:ﬁ ’ﬁ’ﬁ‘)’\ié’lﬁitbﬂi)‘? 49'& B AR R AT X F pO ox %. = _z,?/ wrorr
. . . . . BOKE - MR AEREKE T RF G FHEIE - a—
but possibly collaboration from many countries. Hence, it is the - i ecissensmmmecions commmuiene 0y, wonesmrnmrmiaan

. o 8 A - H . . . a

TN > AR TR AL 2 B bR G - iﬂ?ﬂiﬁxﬁx@‘Earth Orbit Rendezvous (EOR) and A #& i# A #,i8 Direct Ascentf & -
;ij\ Kk E_'é‘f '.%' =] LA };;7%‘ éf] Mk igure 3—Ret g \1 orbit: Like the \| ollo Lu M | ile, Aer ronic’s Iandcr design used its descent stage as a
- I 1 pad f tage. Unlike the Lunar Modu l off spent propellant tanks as it climbed to orbit. ("“Summary

° ° o e s Fi | »
go a I Of t h I S p a p e r tO ta ke a I O n g—te r m VI eW at t h e 7 O—ye a r h I Sto ry : ;:;iizgi&g%i;;z;géig;iﬁ;;ﬁfﬁﬁgﬁ%&%t;fiiiféﬁ * InEOR, twoor tI'Tree boosters Iauncheq Moon ship modules into Earth orbit. The %(l "io&: Sml:) 13‘ 3/%}4 s' Mar NES\N X'\gj(lml) FF “; JD ()f: uc\‘;“(fﬂ;v ?\‘I;\I{Joslu “t:: M'I"]"m':[l

modules docked; then the resultant ship flew to the Moon and landed. Mars r, Huntsville, Alabz 12, 1964, p. 468))
FHEM  ABAEERE IR KA planners knew that experience gained through Moon ship assembly could be
o GranSystems }ilﬁ A%

ZIBFRITRAXNGKEMAE- 4&41’1%45400k;{i#“?}'\i EAK AR o B applied to Mars ship assembly.

of human thinking and actually doing something about the R Sl tumiilta i | Mo et iy toncrtsarie et wormons

3t B4R £ 191 23 3 e A Ak KEK%%"}E; IR AEKELE-—RAEAEY - surface and back. This called for an enormous launch vehicle which could be used 1 9 6 8 q:—_ “& I #;EE %
o KEFEEEHRLEEILE=F5H - to reduce the number of launches needed to put Mars ship parts and / = ZIN

Mar f Ed IVIarS IVIlSSlOn d pa ra”el IOOk at the hIStO ry Of the ApO”O C RRER RS T A AEBRRE B S S e R ARK LRI - ek A B AT KRR AR A
) o HREFiE R4 AEBTRENE LA EEAE LIRS mkBERE S A ¢ HIK#EE T §Earth-Orbit Rendezvous (EOR) and B # i A #3& Direct Ascent#f ;=&
B IR R A AR E R RAT e BT A BRIER R BRE - BRAKEFETUEE ML

° ° ’ ° . . . .
Manned Moon Missions, and Elon Musks’ program, with the fresh . wmceeseesmes  ssxassmamociermmmess. * B iresiootesinmss oo s ot
4- ﬁ]é&%— Bl B 2B Ry P H%é’g;f'“'%."j: ﬂMTé’] a1 kK mf-l-%zg planners knew that experience gained through Moon ship assembly could be
: : : : © EHHBAHRTREN OB ES - BAEA T A K EA R Ak applied to Mars ship assembly.
look about the international collaboration, and from the industry BEAALNS LS EOSI - REARTRAR  ASEEE—s | EALISmOnt gy i ooy
7 A to reduce the number of launches needed to put Mars ship parts and
. . . . o EE TS AR BRI . A IR B % B . o
Pd rthers h 1P perspe ctive. T h 1S pPdaper a4 I SO Wi | | | 9]0 k at t h B PR TS BRI AEAZEA TR (— ML Drec Ascontosthe Anoll misdon moden 1 A S EE © 4 BSator
— B ESRE 0 £iE400kbIk B B E 0 B RRRESH 0 £+ KHERTAEAREAHE  LABHEAFERRE S bk bm it - W e, - P i |
h | . d h h . . | d . f BAEGHER > RALEEITA0H > 3514 A A 38 44 & = Bl bR © @RERAEREZ ?ﬁ;?F:%3’Qf‘ﬁbt;atugééfwmgkg?j;ﬁﬁ%ﬁ_ X & 5
. ok b B, . NTEAE % llo% B 3t & 1F & AL K 2 64 3l it & a4k K {845 KE 6 E K =
technology improvement and the historical reduction OT MasSS - sesexz zasmramzarss e e N e
AKEE P RAARG R - i‘““’ﬂ“,’““ . “é',lliiflfliijn'él;fui.}i{’ B’Z?}J.in‘il)ﬁ_“v‘li‘f 'f.““s';;y. "‘“B’é"l 135441 B"""’};‘c‘ ,, 1 ospes Groum Sgon

1, Seattle, Washington, p. 7.)

required, to accomplish these kinds of missions to address the Crpatansns S "

www.gransystems .com

%w DK ARy FAe ko w

w.gransystems.co y
w.gransystems .com \
: NNNNNN
\

ﬁﬂ#ﬁfu/@} P REMK

reasoning why Elon Musks is beginning to think about and act on
such mission opportunities and pave ways to establish his
supporting industry.
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