o

€6091
sefoup

Z1 126 VINHO4IIVYD ‘'0931a NVS ‘809 X08 O'd
82/€9 21T 'IISD

ANVJWOI JINOLVY TVHIN3D 41NO

\LhLOL-ELR

" d (8 L6l tdas ,ﬂoﬂsou</J

tg IRONTOA
NOISTNdO¥d DJIHIDATE ¥0d SEOIAIA XIILNS
Fd030SI01IAV¥YY 40 Ad4ALS

{eIsuas FIno) Te 3I® ‘meyspelg °g°O NUOA
J0 MIIAZY ANY ORI JIT¥E

*HALS XS ﬂ
(LOGHLL-¥D-YSYR)
Sl
2l6T aequesdag .
NOLIVEISINTHIY HOVAS ANV SOLLVNOWAY TYNOTIVN
MATLNAD HOYVASHY SHWY
J03
;mA>HUrmwmwu BTUIOFTTED ‘0891 Usg
o _ \M\rm, ANVAHOD OTHOWY ‘TVUHENED IT0D
JXVA9 LiidN - . B
2 ALNOYS 1S VAN mmu 4Q T6g5-2 SVN "ON 3983000 Iopm paredaid
= asAEON o
= N
fmw ¢ LAON mw\ J889995 L *H PUB ‘BTN)sod °Q °4 ‘xoAomoH *H °M ‘meyspeag °gd °H
4
KSR
MHOM O MATATY NV ONIJETHE - III EHOTOA
WEISXS NOISINIONd OTUIOFTH ¥Od SHOTAZA AISIVS HJOLOSIOIAVH J0 XANIS
AT AAN l SIRERTNY)
: JIAOLY TVIINID 4119
LIC AN P



21126 VINHO3ITVYI '0931d NVS '809 X08 O'd
ANVJWOD JINOLY TVHINIO 41ND

2L6T aequeydeg €T1Te 309foag oTwoly TeIsusd FInd

NOTLIVHISINTNIV HOVdS NV SOTLAVNOHHY TVNOLLVN
HINHD HOYVESHY SHWY

J0J

BTUIOJTITE) ‘OFeTq UBg -
ANVAWOD DINWOLY TVEENED 110D
£q TEQG-2 SYN °*ON 30BI3UO) Xspun paxedsxd

Ja8299g8 L °*F PuUB ‘BINn3sod °d °d ‘JoAswOf *H °M ‘MBUSPRBAY °gd °*DH
£g

JMOM 0 MHTAMY NV ONIMETYE - IIT HWOTOA

WHLSXS NOISTNIOYd OTWLDMTY Y04 SHOTAAQ AIHAVS HJOLOSIOIAVY A0 XANLS

cheeTV-vD-4IND

JIANOLY TVHINID 4119

N\

&3



*qxodox TBOTUUDS}
o7o1dwod sy3 ST II sumpop puB qJodat Lrewmms B ST 3J40dsX STU} JO I SumioA

*soqnyosIed Jjo jusulotdsp Jo
1ay00a adBoSe YoUNBT B SB yons ‘wmsTuByosw AuB Jo UOTyBIXadO SUY3 U0 ATSX q0U
SS0pP YOTUM Wolshs qUomuTBQUOoo oATSS®BA B ST UILsep sTylr ut qusmdinbe Lqa7Be
ayr -Tong odonosT 9y3 Jo TesxadsTp 4sutkde q09q0xd oq qusmdinbe Aqe3BSs JO

STSATBUR pPUB UJISSP oYl U0 PoBIJUSOUOD II-oSBlUJ .momﬁo Jo (I)M 2 Hhp UITM
paTeng ST oYM ‘ATddns emod oTuomxsyy (d)MM S Su3 ﬁwwmmaﬂwpm@ Teuo T BISdO
pue uFISOp oUq Uo poasnoog os'yd SITI YL *sqoueTd Joiho oYz o3 uoTsnd

~oad oTagoaTe JoF ALrddns Jomod oTuoTmISU}--2dO30STOTPBI U0 £Lpnis ® Jo assByd

puooas ayg uc 3Joded TBUII B JO SUNTOA PITYSF Y2 ST oJaNYI0JIq SPTTS STUL

IV M0



‘yqaed oyq 04 aarjelsax psads orToaqredly suielge

£1ddns aomod ay3 J93Je pauosT33ol ST JULPIOOEB YOUNBT B JO JTNSSI

e sB posgadstp Bureq woaFy adoqost ayg qusaasxd oq paainbaa juswdinbe
£99388 - sanoy QoOf9 ButusAxajUT sY3 Fuianp paxinbax gsmod MOT y3IA
‘uotrssTw 3y3 JO sanoy Oo0‘0T 3SBT dY3} pue Sanoy 0Q0°0T 3SITF dy3 Butanp
poatnbax ST aMI ¢ JO ToAST aamod TInF 9yl °9TQe3 9Y3 UT USATS oI

paseq Sem Apnjs aY3 YOTYM UO SJUTBRIJSUOD WA3sAS pus uorssiw Jofew SYL



HONNYT ¥31dv @3INOSILLIC

L1OVdWI HINOYHL LIVINI

J170943dAH OL NOILJ3CNI 1J3¥Id

YNVIN3D/Q-II1 NYLIL

SYH 000° 9¢

(3)M4 S

t¥Z-WO

INIWdINDI ALIAYS
AHdOSOTIHd AL3dvS
AY01030%dL HONNY

JTIIHIA HONAYT

NOILY¥Nd NOISSIW

13A37 ¥IMOd

31d010SI0IAW

SINIVYLSNOD W3LSAS ANV NOISSIW



*19qJ0sqge A8asus joedwl UB pue ‘aJBTJ OIWBUAPOISR pPaBJIRTUS

ue ‘pIoOIYS oITJ B ‘proTys Arjusax e “2dol0STOIpBJL SYY} JOJ TOSSOA JUSWUIRY
-uod Axepuoods B ‘JUIPTOTYS UOIINSU 9PTIPAY wnTIyIT] ‘Wo1SAS UOTFEBTNOITO
xoqem B pue sadid gesy y3TM wogsLs BUrToOd AIRITIXNE UR SSpNTOUl JUSW

-dinbs £3s9Fes oyl -J09BIpeI soevds B pue ‘pToTyS uoalnau uniTiLiag B ‘spes
TEeOTI309TS fSI23I3AU0D DTuoTWIdYY} ‘sadtd qeay Is3q1wS SapnToul ATquUasse
J9qJI2AU0D Y], -Iaproy oTnsdeo syjq pue sarnsdeo 2do}o0sSTOTpRI SUY3F JO SFSTSUOD
aoanos qeay ayl - jusmdinbs £393es pur ‘ATqULSSE I93JIDAUOCD 9Y3 ‘204n0s 3BIY

adoqostorped ayy Jo sistsuod A7ddns Jomod uFTsop 2ousAaISX oYY ‘UYOUN®BI 93V



REENTRY THERMAL SHIELD
HONEYCOMB

HELTUM COOLANT
C IRCULATION CHAI‘{BE\

AUXILIARY HEAT PIPE

iH SHIELDING

ﬁi///////___cAPSULE
/ LiH & Zr0, FIRE SHIELD
- ;/////,__.BERYLLIUM SHIELD

EMITTER HEAT PIPE

THERMIONIC CONVERTER

[/

| 1 GUIDE RAILS
RADIATOR HEAT PIPE | /

NN
B

FLARE

SEPARATION SPRING

v

[
w4
y rea

PRESSURE SEAL _/ \_ BASE PLATE

a) OVERALL VIEW



*QUOTOTIFS00 OTESTTTBA OTUosIadAy JsMOT B 2onpoad 03 SI9YSW 9°Q
SB YONl SB 03 POSBAJIOUT aq UBD UJFISOP 90UaIdIdI 93 UT SIBTI OTWBUAD
-0JI3® 9Y3 JO JI9}SWETP 9SBQ JISQSW ih*g oY °BuoT sIejom TT°E Lq Io}oWeTp
Ul Jo98W 9660 ST qusudmnbs Lq9788 aY3 JO TTOUS J99N0 TBOTIPUTITAD oy,



113.8

256.8

et—55.6 Cm —uo»]

Cm

1.9

75.3
85.3

100.2

113.8

156.7
164 .7

192.7

216.8

279.7

2Ll cm.

— 311



*90Jn08 qesy 2doj0STOTPBRI 9UJ UTUITM WOLF
sodtd jeoy AxeITIxne oY) SuTaomaa ‘qusmdinbe £95IeS oYY WOJII UMBIPULTM
ST we3sAs QUSITI oyl -quewmdinbs £3sIes pue WolsAS QUSTTI 92U Us8MLDQ
Tess oy3 Julyesxq £Lq pousdo ST JuUaUMTRBIUOD AXBPUODSS 8YF ‘yjaes ayy o3

B8ATYeTaI poads oTToqaedAy 07 pPolelaTeddr Usaq Svy ATddns gemod syl I89TV



wagshs quBT1J woxy juswdinbs £3sJes Jo uotjesedsg

dOIN0S LVHH
dd0LOSIOIavVYE

ddId LVIH ZYVITIXAY

VIOV INHWIIO®E XLALVS
WALSAS ILHOITA




‘gad1d gqesy JogeIped oyy WoLI 2ords 04

Po1BIped PUR PTSTUS UOTARTPBI JBOTONU Ul USNoJdyl pPaJalsISUBIy ST 1BoY 9388M
oy, -peoTfed syj 4® p21eo0T ST YoTuyM qusmdinbs BuruorgIpuoo Jamod ayj

09 Po13ITWSUBIL PUR SJI9TJIDAUOD IOTUOTWMIASYZ oy} UT A4TOTIL09TS 09 POJJISAUCD ST
20JN08 3897 aYa UT pajedausld qwey adonoSTOTpes 29Uy} Jo uortgqaod ¥  *UMOUS ST

QUSTTI OTJI3uso0TTey UT ATddns Jemod odoqosToTped oYl IO UOTARJINITIUOOD ST



FLIGHT CONFIGURATION




*TangF Jo uoTryeztaodea ayj

ssoxddns o0q Teng oy3 JI240 sJanssaad UMITaY ® UTBQUIBW 0% pazIs ST S1d oyj
*fo1Te umtusyx ¢Gg usisdung yo Bntd snoxod e YSnoayz pesesTad ST s8I
WNTTSY 9Y3 UOTSSTW o9yl Sutang  SAep 04T JO poisad ® JBA0 UOTFBTIUMOIOB
WNTTAY JOJ SUMTOA PTOA MOTT® 0% PazTs ST oTnsded yovy AoTTe WNTIUSYX

9¢e uagsBung Jo seTnsded 9¢T UT paureiuod ST 2dojosTOTpRd momso:jm ayy,



Qeuw) wd&mw NILSONN L SNO¥Od —
ONIY WIANIVLIY YSIA FINLDNY — / WISQ0
TR _.”._“.“. | @ VIQ WIEE
QIMOTL N |
| > Q' > [ Wor
wo W
— | G WD IE > QO e
- ‘WIS | £ : han

311SdvVI 13Nnd 3d4010S|



*98eyeaT 1BaY L20NpPaI 0%

UOTZRTNSUT TBWISUZ TTOJ-T4TNW UJTM POJISAOD ST 20Jn0S 38y oYL °SB3F umIiTsy
YSnoays uoTlonpuod Aq 3esy 01doj0ST oUY sAoweL YoTum sodrd gqesy JI919TUD
ayq pue sensdeo 5dol0STOIPBL oYUl US8MISq PaiJtesul sodrd qeey ATeTTIXNE
axe aJeyl ‘UOTeJnSTIUOCD YouneT 9UYq UL "UOTLeIped Tewxrdyl £Aq sadid

988y J939TWs 8ayy 09 SeTnsdsd odoqOSTOTPRI 9U3 WOII PaIIsIsued) ST 489H



“pro W g0
8414 TvIH HILLIWNI

0000
©@0O000OTON\
QO0@O00O000O0 \\ wim Ew
\K _00®000000000
axf@o@@o@@o@@o@
.A'~.¢l

,&%amnoo@@o@@o@e
@wﬂ%ﬁﬁ!@@%@pm&ﬁm@m C0OO O ®®O0
V-v NOILO3S i @l@ ex& O @ @ O @ @ O
/ “¢.~0.~.
| @ Ao@@oo QOO OO®O
%%?&so@@o@@o -
FINSIVD EI0T0ST ST TR RATHXN .¢.N. P ON.%Q&. nes' 1

e 3@. @O@@oa\\'

£0l0 00000
0@ .oirno % ©0 @@ .
o&eo.@a

.
Rece! e@OQ

w2 #16°0

2224 ; i—z \\\

/ _=|=_ 2 .Lr/%/

/////7////////////////// ANNRUNUNNNEN NN RN Y / -

//\\\\\\\\ w #9'2
- NNNNNNNN

SUNIONEIS IHOIANS ¥0LOES SIHD NI

NMOHS NOIIVHAOTINOD HONVT

334N0S LV3IH 34010SIi0Iavy

n o



*od1d qeoy I0909TTOO
8y} JO 95®BQ 9Y3 UT 2383008 8Y9q UT pajassurl sT odrd gqesy JogeTpeda oyl ‘adid
488l JO309TTOO ® AQ JI93J9AUOD OTUOTWISYY 8YY JO JOLO9TTOO UL WOLI POACWSI

ST 389H 'oqng snoaod ® £q soeds pInbiT oyl woxl pegesedss st odrd qeey
ay3 uTl =2oeds Jodea oyl ‘J993TWe oYl UY3Tm TeaBoqut odrd jesy e £q J999TWR
a3 04 PoJIsIsSURJIY ST 1B9H ‘' JIToAJ9SoX umTsao adAy-uotqdaos sqiyudead ®
£q soeds 8POI}08TLIL4UT 99U} UT POUIBJUIBW aJanssaxd umTssd YJTM I0309TTOD

UMTQOTU PUB JI913TWe UsASBung ® JO S$ASTSUOD JI93JL8AUOD DTUOTWMISYL BYT



THERMIONIC CONVERTER

TRANSITION PIECE

COLLECTOR LEAD

PIPE ;rgggus
VAFOR
EMITTER SPACE
\ LIQUID
SPACE

A} >
\

/////////I’/////// // I//
w\‘ '.\'A“'o'b X 0 .

\\\\\\\\\\\\ 5 &\\\\\\\\
P //’

///

'7/“

ALIGNMENT
DEVICE

GRAPHITE CESIUM
RESERVOIR

EMITTER HEAT PIPE

EMITTER LEAD

INSULATOR SEAL

EMITTER

COLLECTOR

COLLECTOR
HEAT PIPE

POROUS TUBE FOR
COLLECTOR HEAT PIPE



*SoTNPOW JI39JI2AUOD dY3 JO OT JO aanTIel pajernysod

ayq se TieMm se Tong 2dojoSTOTIPBI aUj3 JO Aeoop WoxF S3tnseg Atddns

Jamod 8yl JO SWIASITIT U3 I9A0 qndqno 38U UT uotadompad syl - (T0T) oITT
JOo pus oYz 3e uvoTjeisdo UT UTewdI TTTM 6§ 2B8U3 psumsse ST 3T ‘(7I0d) oFTT

Jo Butuuileq oY3 e uoTgessdo UT SOTUPOW I93I9AUOD OTUOTWISYZ 69 83Ul JO



6 L

8L LE

2'¢l

00°§

65

703

¢'sl
AR
w.w_
€6°G
69

708

(SLT0A) 2 °d OL 39YL1I0A

(LM1) ¥3MOd TYWYIHL TV1iOL

(%) AIN3AIDI443T T1TWH3INO

(IMN) 1ndLno 13N

SYILYIANOD ONILVY3IdO 40 dIGWNN

SYILINVYEYd JINVWHOJUId TYITYLITT]



squawdtnbs Lq193es °y1 JOo puR
wolsAs USTTI U3 JO SoSsBW Syy JO ums oyl squssazdsat YOTUM T G°€2), ST
qusmdtnbs A393Bs ayr Jo UOSTAOL 01 Jotad Arddns Jeomod suyjy JO SSBU oY



0% 8°€Z/ HONAYT LY SSYW TY.OL

9 €°6/6 INFWAINDI AL3dvS 319vS0dSId

9 g 8pl W3LSAS NOISSIW d3IAN3LX3

AYWWNS SSYW WALSAS



" (%0¢) uoTsSTWSUBIY
pue Butuor3Ipuod Jamod o3 pue ‘sanoy 000°9¢ ut sueTd
J83OWeTP I938W-0M3} B JISAO0 30U Z{OT > O} SSOp UOIINSU
oY} JTWIT O3 PauBIsep ST YOTUM ‘(%G2) PTLTUS UOIINSU

wmITTAIeq 8yq 04 PSINgIJILIEe ST SSBW 913 JO uoTaxod
°8xeT V¥ .mM\A@mv sjyem fge Jo xemod orrroeds 3yBTTJ
woqsAS B UT SATNSSI UYOTUM ‘BY ¢°¢G6T ST ssew wo3sis
QUSTTI Te10% oyl -squauodwod weqshAs qul8tTF Jolew =ysj
JIOJ SSBUL JO UOTANATJIASIP 99Ul SMOUS 1JIBUD STYL



6% G 8yl V1oL

6% 68 YINOILIANOD ¥3IMOd “SWO0S “SINIT NOISSIWSNWYL

6% 0°0¢ QTIIHS LSY19 ‘@TIIHS NOYLNIN WNITIAY3E
6% 66 YOLYIQYY “S3dId LyIH dOLVIawY
BY p°51 $30010 Il °S3dId LY3IH YILLIW3
6% G°Gi NOILYINSNI €I¥NLONYLS 3DYNOS LYIH
By 2°62 S31NSdYI 31d0L0ST WNIYND

AS 1114 40



*(%2T) PILTyUS @a1F
au3 pue (%62) sanjonags ¢(%og) uotrzosjosd Arjuesa yITH
POIBTOOSS® ST £8BW Wo3SAS £39Fes oY} JO 4SOW °‘UOTISSTW

oyq ut Arxes poyoale ST AT 20uUls ssew peolfed uo sousnTIUT
TTews ® ATUO SeY Jngq ‘sSBUW ydunel 8y} Jo %6, saussaxdex
waqsAs STYL °Sessew udtsep ITLUl pue squsuodwos malsAs
Lasyes Jolew ayYg JO uMODYBSJIq ® SSATIS aTqB1 STUL



b

B
B
B
3|
B3
B

63

€769
v oY
G ¢ce
Gevt
9°8L
RAY)
809

07241

S

V101

SAIY AY3IN0I3Y “CQI3IHS LSy

dOLYIAYY AYVYITIXNY

D3 NOSILLIP “9YNIT00D HONNYT ©IUNLINYLS

SAS

GT3IHS TWIID0T0I9 H 11

QT3IHS 3¥I4 H 11/VINODYIZ

SSYW NOT13310dd LIVdWI

NOILJ3L0¥d ONILY3IH AYLINIIY

S

0



‘89 ¢°¢CT ST WesAs QUBITI UOTISSTW POPUSILXS

ay3 JO ssew ay3 oTTuM B¥ g 0¢) ST youne 3B SSeBW TB10%

aU3 2BUL USSS ST 4T 2JB8UD STIUQ WOLL °SUOTSUSWIP TTBJISAO

pue we3sAs syg yo squsuodwod gofewW syjz JO SO8SBW 9Y3

Jo ALreumms ST UMOUS OSTY ‘UMOUs sT ‘sanoy 000°9¢ I93Fe

‘(T0d) °3TT-Fo-pus pue (T0d) °FTT-Jo-SutuuiBeq 3B WeqsLs
sy woxy qndano xsmod TeOTJ3D9To 92Ul JO AJIeumms Y



RADIOISOTOPE THERMIONIC POWER SUPPLY

_DESIGN AND PERFORMANCE SUMMARY

ELECTRICAL BOL EOL

NUMBER OF OPERATING CONVERTERS 69 59

NET OUTPUT (kiWe) 5.93 5.0

OVERALL EFFICIENCY (%) 13.4 13.2

TOTAL THERMAL POWER (kWt) 44.2 37.77

VOLTAGE TO P.C. (VOLTS) 15.2 14.9
PHYSICAL

FLIGHT SYSTEMS MASS 148.5 KG

SAFETY SYSTEM MASS 575.3 KG

TOTAL MASS 723.8 KG

OVERALL LENGTH 3.11 METERS

SAFETY RADIATOR DIAMETER 0.556 METERS

FLARE DIAMETER 2.44 METERS
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LAUNCH PAD FIRE PROTECTION
__ CONCEPTS INVESTIGATED

HEAT STORAGE

INSULATION

INSULATION/HEAT STORAGE

THERMAL SWITCH MATERIALS

DIFFERENTIAL EXPANSION RADIATION SHIELDS

MODIFIED AUXILIARY RADIATOR DESIGN
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ALTERNATE ABORT CONFIGURATIONS CONSIDERED
- RTPS NOSE FORWARD ATTITUDE SELECTED

RANGE OF REENTRY TRAJECTORIES SUPPLIED BY NASA AMES CONSIDERED

- FLIGHT PATH ANGLES FROM -10° TO -90°
- 90° LAUNCH AZIMUTH
- LOW EARTH ORBIT REENTRY

TRANSIENT AERODYNAMIC HEATING ANALYSIS FOR BRACKETING WORST CASE

THERMAL PROTECTION SYSTEM SELECTED FOR ANALYSIS

- PYROCARB 406 ABLATOR
- ZIRCONIA FELT INSULATION
- STAINLESS STEEL STRUCTURE

TRANSIENT MASS LOSS RATES OF ABLATOR COMPUTED
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STEADY STATE:

TRANSIENT ANALYSIS:

ENERGY ABSORPTION
SENSIBLE HEAT
LATENT HEAT
VAPORIZATION HEAT

TEMPERATURE DROP

FIRE ENVIRONMENT
INTERNAL HEAT

HEAT PIPE TEMPERATURE LIMITS

GGA TAC-2D THERMAL ANALYZER DIGITAL COMPUTER
CODE '

DETAILED MODEL OF ALL SUBSYSTEMS

CONDUCTIVITY, LATENT HEATS, SPECIFIC HEATS,
TEMPERATURE DEPENDENCE

VARIABLE BOUNDRY CONDITIONS
LUMPED MODEL USED FOR VERIFICATION
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AT Across LiH and Insulation to

Transfer Internal Heat to the

Atmosphere

Mass of the LiH and Insulatior

Fire Shield

°F
1000 - oK
- 500
! \ Nominal LiH Conductivity
800 _| \\\\
koo . \
1 -
600 - \
; . o
. 300 \ - - - cm—"
4 LiH Conductivity
Doubled
400
C2OO
1bm 4~ kg
150 - |
B
\ Insulation Thermal
—50 \ Lonductivity -
100 <
4250°F FIRE
B (2600°K)
K 10 Minutes 3
50 Pyl = 2 &n/cm
20
’ 1 2 3 L 5 6 T
Y 1 | | ] ] |
{ { | 1 1
0 .5 1 1.5 2 2.5 in.

LiH SHIELD THICKNESS

Tradeoff of Fire Shield mass and equilibrium
AT with LiH shield thickness

cm
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MAXIMUM STAGNATION HEATING RATE, B/f*:,2 sec
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B, BALLISTIC COEFFICIENT, PSF

lloﬂ ‘ 90 m/sec__"300
[ 500 Kg/ 2
100 o BASED ON 457 kg [ 280
SYSTEM MASS
80
L. 260
90 4 T
L 100
80 - 2140
70
70 B SUBSONIC | 220
60 300 | 200
T 60 20
DESIGN POINT
50 4 | | 180
|
50
40 | 200 160
30 f HYPERSONIC \ | 140
Newtonlan 4o -
*
20 J-100 Test Approx. 120
~
10 _ ! Ly 30 _F 100
1.0m 1.5 2.0 2.5 3.0 3.5
0 ] ] l ' | | 80
! ! T ) ! ! T ! ! !

2 3 Yy 5 6 7 8 9 10 11 12

FLARE DIAMETER, FT
* .
Extrapolated from test data of similar shape at L4 ft flare (Ref. 15)

Variation of aeroballistic parameters with
flare size

V., TERMINAL VELOCITY, FPS

e
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DESIGN TERMINAL VELOCITY

DESIGN IMPACT DECELERATION

HONEYCOMB THICKNESS

KINETIC ENERGY ABSORBED

HONEYCOMB MASS

AERODYNAMIC FLARE MASS

IMPACT PROTECTION MASS

45 M/SEC
(147 FPS)
200 G's
0.73 M
4.8(10)° 4
25.1 KG

35.7 KG

60.8 KG
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Sea Level Terminal Velocity - Meters/Second

240

475 kg INTTIAL MASS

200 —
—
160 }—

Fixed Flare
Diameter, 122 cm

120.
: -~
Variable Flare Diameter -
N ‘ 3 ) ’
80 \( E)nstant drag coeff1c1ent)’ -
— - -
— ”
——
- - ’
I K Fixed Flare Diameter, 24k cm
Yo F—
A T N T AT R T
0 200 koo 600 800 1000
Increase In Safety System Mass - kg
| I | |
50 T5 100 125

Safety System Diameter - cm

Sea level terminal velocity changes with increases
in safety system mass and diameter
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Radiation Dose After Land Impact - rem/hr

10.0

1.0

0.01

Radial dose rates from heat source after impact

versus increase in mass

[ | |
- |
— |
[ Radial
i Distance From
- Heat Source
Fuel
Accident 1 Meter
Design N 1
— |
— |
— !
- § 3 Meters
25r dose in
1 week
L
- !
_— 10 Meters
i
[ !
i
_— l i
L
SYSTEM OUTSIDE DIAMETER-CM
60 80 103 lf?
l | N | I L] _
T | ] J | ' | " |
0 200 koo 600 800
Increase in Safety System Mass - Kg
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FLIGHT SYSTEM COSTS

Unit Cost

Ttem Cost (103 $)

Curium?hh Fuel

Encapsulation costs

Emitter heat pipes

Thermionic converters
Radiator heat pipes

Power conditioning

Beryllium shield

Heat source case & insulation
Safety System

Auxiliary heat pipes
Fire shield

LiH shielding
Reentry heat shield

Structure
Assenmbly operations
Launch support equipment

Auxiliary prelaunch shielding

$ 100/thermal watt
$ 15,000/capsule

$ 5,000

$ 5,000

$ 2,000

$ 2,000/module

$ 700/1p

$ 750

TOTAL

4,420
2,040
345
345
138
16

38

20

300
30
50
60
Lo

200
100

30

8,172




