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POTENTIAL APPROACHES FOR BIOASTRONAUTIC TESTING

60 TO 90 DAY DURATION

Y INTEGRAL LAUNCH MODE - SINGLE OR DUAL COMPARTMENT
MODULE

DURATIONS EXCEEDING 90 DAYS

/ RENDEZVOUS MODE - 4 MAN DUAL COMPAﬁTMENT LABORATORY
CONFIGURATION.

v 2 MAN DUAL COMPARTMENT LABORATORY CONFIGURATION
(COMBINED MISSION)

—SESRET~ SPECIAL HANDLING
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INTEGRAL LAUNCH DUAL COMPARTMENT LABORATORY

{(CONFIGURATION AND PERFORMANCE)

o CONFIGURATION

AVAILABLE
- ACTS THRUSTOFAFOR MISSION EXTENDIBLF

WHS-084
Page 3

(3)

MODULES (4) EQUIPMENT ,—TUNNEL FUEL
CELLS(3)
_ 10. 0" f*
7 \
. - ]. He TANKS
U = —_.:.‘.:lh ::"
\ @\
LH, TANKS (2) ACTS FUEL "\ SPACE FOR *LO, TANKS (6)
2 CENTRIFUGE
TANKS (4) o LH. TANKS (6)
LO, TANKS (2) » \—AVAILABLE 2
ACTS PRESSURANT
TANKS (4) FOR PAYLOAD
- ‘ 72. 0! -
o PERFORMANCE

TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT ) 2, 000 FT3
AVAILABLE PRESSURIZED VOLUME FOR CREW 1,200 FT>
AVAILABLE PRESSURIZED VOLUME FOR EXPERIMENT®EQUIPMENT 600 FT3
AVAILABLE UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT ~~ 700 FT°
EXPERIMENT PAYLOAD CAPACITY (ETR, i = 28. 5%, 180 N M CIR) 5,500 LB

' (WTR, 1 = 80°, 180 N M CIR) ~s 1,000 LB

| ELECTRIGAL,POWER (AVERAGE) 1, 650 WATTS*
MISSION DURATION 90 DAYS

*INCLUDES 200 WATTS FOR EXPERIMENTS

-SEGREF- SPECIAL HANDLING
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APPROACH TO INTEGRAL LAUNCH EXTENDED DURATION
30 DAY ' 90 DAY
MOL BASELINE EXTENDED DURATION VEHICLE %
(80/180 N MI ORBIT, 1=80°) (180 N MI CIR, ORBIT, i=80°)
® PROPULSION
PROPELLANTS 2,000 LBS 1,450 LBS
TANKAGE 4 FUEL + 4 OXID, 4 FUEL + 4 OXID.
®© PRIME POWER 3 FUEL CELLS 6 FUEL CELLS
1,650 WATTS - 1,650 WATTS
® CRYOGENICS A
FLUID (LO,, LH,, LH ) : 1,330 LBS ' 5, 320 LBS
TANKAGE 2LO,+2LH,+1 H, 8 LO, + 8 LH,+4 H_
® PERSONNEL PROVISIONS ’ ‘
FOOD & PERSONAL GEAR 148 LBS © . 443 LBS
® SUBSYSTEM SPARES 160 LBS . 410LBS
*DUAL COMPARTMENT LABORATORY

—

A

P
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MISSION DURATIONS EXCEEDING 90 DAYS

(RENDEZVOUS)

- =—SEGREF-SPECIAL HANDLING J
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4 MAN DUAL COMPARTMENT LABORATORY
4 N \L/"“"“"'E
T 1 F
}
! \ / / =
® INITIAL LLAUNCH CONF IGURATION (2 MAN OPS)
pelt =N 4 \W4 \[ — — — =y — — — — ==
1 e T
= \\ A / -
® FIRST RENDEZVOUS RESUPPLY (4 MAN OPS)
o | S e S —— — — -‘Fa‘ / \ / . e o P s - = N s -—
= e e ] — e ——
rRevil L, | , ] ==L=' RRV#2

® ON-ORBIT CONFIGURATION (4 MAN OPS)

RRV FUNCTIONS

ACTS PROPULSION
PRIME ELECTRICAL

POWER

LIFE SUPPORT EXPENDABLES

EXPERIMENTS
SPARE EQUIPMENT

O e o0 0 -

LABORATORY FUNCTIONS

LIFE SUPPORT/ENVIRONMENTAL CONTROL

ACTS - REFERENCE

COMMUNICATIONS/DATA T
BIO-MEDICAL EQUIPMENT

EXPERIMENTS

—SEE€RET SPECIAL HANDLING
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4 MAN DUAL COMPARTMENT LABORATORY

)
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(CONFIGURATION AND PERFORMANCE)

o CONFIGURATION

AVAILABLE FOR
MISSION EQUIPMENT

DOCKING MECHANISM
(PASSIVE)

c'rs PRESSUR.ANT
ANKS (4)

_i \%/E m N4
o L__ ______ )\ S I o 10.0'

DOCKING MECHANISM
(PASSIVE)

CREW TRANSFER

TUNNEL

' 'y~ . \ _ : o + l
1 e s N
| \ @(——4 « &D—-—i%j: / o~
LH, TANKS (4 ‘Aﬁ"& N SN SPARE | Z
LO, TANKS (4 MODULES (4 PARTS SXYII_‘OA%
ACTS FUEL
TANKS (4)
72.0' -
o PERFORMANCE
TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT) 2,000 FT°
AVAILABLE PRESSURIZED VOLUME FOR CREW . 1,200 FT3
\ AVAILABLE PRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT 400 FT>
AVAILABLE UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT 950 FT°>
EXPERIMENT PAYLOAD CAPACITY (WTR, i = 80°, 180 N M CIR) 5,700 LBS
ELECTRICAL POWER (AVERAGE) 2,000 WATTS* -
 RESUPPLY CYCLE | 60 DAYS

C * 200 WATTS AVAILABLE FOR EXPERIMENTS ' '
-SEBEGRPT SPECIAL HANDLING : ,
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RENDEZVOUS RESUPPLY VEHICLE

(CONFIGURATION AND PERFORMANCE)

(Y]

ACTS THRUSTOR 4 o715 pRESSURANT

WHS-084
Page 8

DOCKING MECHANISM
(ACTIVE)

ELECTRICAL POWER (AVERAGE)

RESUPPLY CYCLE (TO SUPPLY 4 MAN CREW)

‘ %200 WATTS AVAILABLE FOR EXPERIMENTS

=SEGRFET- SPECIAL HANDLING

MODULES (4) TANKS (6) REW TRANSFER
0, ACCUM, : / | TUNNEL
R P ' 10. 0"
Nl ]
— hndhathaf
,--\@
U (+ +)
(5) : N 4“\..
LH, TANKS (5 i
é = M~ACTS FUEL LAVAILABLE FOR
LO, TANKS (5)- TANKS (6) PAYLOAD
- ' 43,57 -
PERFORMANCE
UNPRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT 2,000 FT3
EXPERIMENT PAYLOAD CAPACITY (WTR, i = 80°, 180°'N M CIR)

10,000 LBS
2,000 WATTS*
60 DAYS

_
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RESUPPLY VEHICLE DISCRETIONARY PAYLOAD
- : ROV DISCRETIONARY PAYLOAD
60 DAY EXPENDABLES)
14, 000 ETR = 10, 2007 (i = 28.5°, 180 NM CIR)
’ WTR = 5,700 (i = 80°, 180 NM CIR)
12,000 |- ETR
3 i = 28.5°, 180 NM CIR |
m -
3]
Ll
&
= 10,000 }-
A
<
Q L
|
b
S ol
Mg 8,000 - WTR
%d = 80°, 180 NM CIR.
2 5 ) '
o
-
Q
0
3
&) _
\
4,000 —4, ——1 ' J L (,
- 60 70 80 90 :

SPECIAL _HANDI

RESUPPLY CYCLE TIME~DAYS ‘ |

*DISCRETIONARY PAYLOAD = BOOSTER CAPABILITY LESS WEIGHT OF LOADED RRV ' l
SECRREE o

{
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4 MAN DUAL COMPARTMENT LABORATORY CONFIGURATION

O MOL BASELINE VEHICLE

(RTV)

(RRYV) '

AN

O RENDEZVOUS INITIAL. ¥EHICLE

O RENDEZVOUS RESUPPLY VEHICLE

72! - = i
|
=17 <
o \
i \ i
\ ) _ .
PRESS. MISSION
COMPT,
| VR,

l

l B MODULE é CREW TUNNEL
l ‘17 V L % /| DOCKING SYSTEM
—— 7 N / (PASSIVE)
L . { Yt L --—~-{—2] 2 PLACES
‘;—f:‘ \ II \\ 1‘ =\
| ‘{ o e " “DOCKING PLANE
OCKING = ADAPTER MODIFIED . :
PLANE MISSION
e MODULE
UNPRESS |
lﬁEMINI COMPT. J
B .

GEMINI LABORATORY l

|

MODULE i
A

l

|

¥

.é\

6 .

DOCKING SYSTEM

1_—4——‘

}__-—_" -

= (ACTIVE)

43,5 ——J

- =—SEBEGRET SPECIAL HANDLING
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2 MAN DUAL COMPARTMENT LABORATORY CONFIGURATION

(COMBINED MISSION)
7/ , \
e ARV
| IU |
\ /N /
RENDEZVOUS ~ INITIAL LAUNCH RENDEZVOUS
RESUPPLY VEHICLE ‘ LABORATORY VEHICLE (RI V)
(RRV) ' :
POSSIBLE CREW
TRANSFER FROM
SUBSEQUENT RRV'S
(7 T e B e ——— -~ \4
) ! 'Nw‘ﬁ W __"7 v \
A ' LA ! . ! K
\t.-....LJ’ \ 7\ /
RENDEZVOUS ORBITING VEHICLE
(ROV) -
RRV FUNCTIONS o RIV FUNCTIONS
® CREW TRANSPORT VEHICLE '® LIFE SUPPORT SYSTEM
® ACTS PROPULSION ® ATTITUDE CONTROL REF. ELECTRONICS
® PRIME POWER © COMMUNICATIONS AND DATA HANDLING
© LIFE SUPPORT EXPENDABLES © ENVIRONMENTAL CONTROL
© DATA RETURN SYSTEM ® PERFORMANCE DATA
© SUBSYSTEM SPARES/REPLACEMENTS _ J
—SEERFET SPECIAL HANDLING ‘
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2 MAN DUAL COMPARTMENT LABORATORY
CONFIGURATION 'AND PERFORMANCE SUMMARY

(COMBINED MISSION)

CONFIGURATION

—~ 107"

WHS-084 \
Page 12

Y

-+

g% f}%):’i%w' fy—ﬂl‘\/‘—/ )

: « DOCKING & SEPARATION PLANE
RESUPPLY VEHICLE RENDEZVOUS {.g%%‘)liAL VEHICLE!'L

PERFORMANCE DATA

TOTAL PRESSURIZED VOLUME (SHIRT SLEEVE ENVIRONMENT)
AVAILABLE PRESSURIZED VOLUME FOR CREW

AVAILABLE PRESSURIZED VOLUME FOR EXPERIMENT EQUIPMENT

VR, 1.V, .EXP,. PAYLOAD CAPACITY (i = 96. °, 80/180 NM)
ELECTRICAL POWER (AVERAGE)
RESUPPLY CYCLE : ‘ '

L)

- ~SESGREBF SPECIAL HANDLING

=

2,060 FT>

1,200 FT>
210 FT>

3,000 LBS *

1,950 WATTS

60 DAYS

y

: CLO-‘]OOOA 92766 - -
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COMBINED MISSION OPERATIONS

TYPICAL WORKCYCLE FOR A NORMAL DAY

SUBCYCLE 1 2 3 4

5 6 7 8 9 10 11 12 13 14 15 16

******** ? R L L arbat ""‘-*""‘.' ¥ G S A S T T i

P/L AGTIVITY B 8 4 0o 7 8 o 2 8 z1 z1

AREAS F

CREW REQ'D 2 k2 12 12 2 Iz 2 2 1

FOR P/L OPS

READOUT S ol x X

REST/SLEEP :
CREW #1 iy — s e PSS % r—::zi:zsmgzzz.?m::cﬁ:mﬂ w—
: ' PAYLOAD OPERATIONS

CREW #2 Lzmlwn z = =SS I 4%%&%:&1 REST/SLEEP o |

1 ! . . \ , .
l
DAILY SEQUENCE LOAD £ 0
UPRATE EPHEMERIS - l a 4 A A A A A

(t WEATHER, PROGRAMMING CHANGES?)

.
4

POSSIBLE TIMES AVAILABLE FOR CREW TESTING AND VEHICLE HOUSEKEEPING

> .

CREW #1 ' '

o ' s

i
i

I
|

CREW #2 _ i

L

K ' , | ~SECREF SPECIAL HANDLING

CLO-100} 9-27-66
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POTENTIAL BIOASTRONAUTICS TEST PROGRAMS

4 MAN - DUAL COMPARTMENT LAB
LAUNCH DURATION ON-ORBIT TEST DATA

2 MAN - DUAL COMPARTMENT LAB

LAUNCH DURATION ON-ORBIT TEST DATA

\

(MONTHS) (MONTHS) \
1&2 2 2,2,2,0 2 1 &2 2 2, 0 2
3 4 4,4,0,2 4 3 4 0, 2 4
4 6 6,0, 2,4 6 4 6 0, 4 2
5 8 8,2,4,6 - 5 8 2,0 6
6 10 10, 4, 6, 8 - 6 10 4, 0 2
7 12 12, 4, 8, 10 12, 6, 8, 10 7 12 6, 2 -
' ' 8 &9 14 0, 2 8
10 16 0, 4 2
11 18 2, 6 -
12 20 0, 10 4
13 22 2, 12 2, 12
| : . TEST DATA TOTALS  TEST DATA TOTALS
1 MAN X 2 MO, 5 MEN X 2 MO.
1 MAN X 4 MO, ‘ . 2 MEN X 4 MO,
2 MEN X 6 MO, . 1 MAN X 6 MO,
1 MAN X 8 MO, ‘ 1 MAN X 8 MO,
1 MAN X 10 MO. 1 MAN X 12 MO.
1 MAN X 12 MO.
—SEEGREF SPECIAL HANDLING
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COST RANGE SUMMARY - WTR

INCREMENTS ABOVE MOL BASELINE#*

FOLLOW-ON PROGRAM

** NOT INCLUDING NASA PAYLOAD ELEMENTS

\ o o —SBEGREF-SPECIAL HANDLING

NONRECURRING  RECURRING
PROGRAM COST, M$ COST, M$
' © 60 TO 90 DAY BIOASTRONAUTICS TESTING
¢ 2 MAN - DUAL COMPARTMENT LAB 285 332
(INTEGRAL LAUNCH)
© | YEAR BIOASTRONAUTICS TESTING |
" e 1 YEAR PROGRAM 515 - 466
4 MAN - DUAL COMPARTMENT LAB
(INTEGRAL LAUNCH)
e 2 YEAR COMBINED MISSION PROGRAM 299 97
2 MAN - DUAL COMPARTMENT LAB
(RENDEZVOUS)

WHS-084
Page 18§~

TOTAL™*

COST, M$

617

981

396

* 2 MANNED AND 3 UNMANNED LAUNCHES PER YEAR ASSUMED FOR BASELINE

e S et vl AR L AN L MK T S Tt g el TR (O = s L i e

g Y

e

- AP,



:EEE/;\PPR1 JULDerl;JTS . ‘ WHS-084
ZE}I . ~SFeREF SPECIAL HANDLING Page 16 \
AVAILABILITY OF ALTERNATE SYSTEMS-WTR
MONTH FROM -
PHI ATP s21[p2l2J2d25 2d 2728]29 3d31132] 31 3439 3 3738]30]ad4 424 Jadas|4q 47asladls 0|5 1ls2 |5 I5455 5651
[
MOL BASELINE (REFERENCE) ] A A A‘ A A 0 a

| LAUNCH FACILITIES? ACTIVATION | ' |

VEH, ENGG. <$DESIGN .~ QUAL. TESTING l

1t M/AM [ rap 1 assy [vsTL & /b

— — m— - o—

1

L5t AM l L _FAB | _ Assy & c/oll

I |

| [

INTEGRAL LAUNCH-DUAL COMPARTMENT LAB (90 DAYS) i
DES. MOD/TEST _2 DES._~— TEST ) ‘l
5 NASA FLT VEH. | FAB [ Assy L& c/o 1] |
|

|

ADD'L, LAUNCH FACIL SCONSTR. | —" ACTIVATION 1
|
4-MAN DUAL COMPARTMENT LAB (RENDEZVOUS)

.. |PES. MOD/TEST < DESIGN 7 TEST ]
" |ADD'L LAUNCH FACIL'S SCONSTR —— ACTIVATION ] |
'|RRV UNMANNED FLT. TEST | [[FAB | ASSY [1& C/O]] o
1°® MANNED RRV o [CFaB T assy l1& c/oll
1% MANNED RLV [ Far [ AssY L& cio [1

l . } Y
| ‘ s b
OD 2-MAN DUAL COMPARTMENT LAB (COMBINED MISSION - RENDEZVOUS)

UNMANNED
LAUNCERV

# LAUNCH
RIV
A 1 AUNCH

I
I

UNMANNED RR7

ESIGN MOD/TEST  § DESIGN_________~ TEST ' |
ADD'L LAUNCH FACIL CONSTR.—— AGTIVATION 1 | !
RRV UNMANNED FLT., TEST | LraB_| assy I1ac/oll OLAUNCH
15t ANNED RRY - | ' CFaAB_]_AssY L& c/ol]
15 MANNED RI V ] | [ FAB T ASSY I & G/O []

LAUNCH
RIV

2

- —bB6REE SPECIAL HANDLING
MONTH s2l22j232425[26[2728]2930]31]3733343536]37|38]39/40 4142 434445/46{47|48)49 5d51{52[5

54{5;_5}/
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CONCLUSION

TEST DURATIONS UP TO 90 DAYS APPEAR POSSIBLE WITH
MOL INTEGRALLAUNCH APPROACH

MOL RENDEZVOUS APPROACHES PROVIDE FLEXIBILITY
FOR LONGER DURATION TESTING

COMBINED MISSION APPROACH APPEARS PROMISING
BASED ON PRELIMINARY ANALYSIS

—SEGREF-SPECIAL HANDLING

\
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CONCEPT OF LONG DURATION SYSTEM LIFE

COMPLETE REPLACEMENT

/ FUEL CELLS

/{ CRYOGENIC TANKAGE

/ THRUST CHAMBER ASSY,

/ PROPELLENT TANKS/FUEL SYSTEMS

WHS-084
Page 18

INTENSE APPLICATION OF SPARES FOR MANNED M.AINTENANCE/
REPAIRS/REPLACEMENT

UTILIZATION OF MAN IN TROUBLE-SHOOTER ROLE

ELIMINATION OF MAJOR EQUIPMENT PROBLEMS DURING INITIAL
MOL DEVELOPMENT PROGRAM

—SEGRET SPECIAL HANDLING
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RELIABILITY CONSIDERATIONS

/60 DAY PROBABILITY OF SUCCESS

(NONREPAIRABLE FAILURES)
INITIAL LAUNCH VEHICLE

(RIV) '

\60 DAY PROBABILITY OF SUCCESS
FOR REPAIRABLE FAILURES

LAUNCH VEHICLE PROBABILITY

RESUPPLY VEHICLE (RRV) - 60 DAY PROBABILITY OF SUCCESS
PROBABILITY OF SUCCESSFUL DOCKING

PROBABILITY OF ONE RIV GOING 360 DAYS

PROBABILITY OF TWO RIVS GOING 360 DAYS

PROBABILITY OF SUCCESSFUL. 360 DAY PROGRAM#*

#ASSUMES 2 RIVS AND 7 RRV'S . ‘ ‘.

- =—SBSRET SPECIAL HANDLING

WHS-084
Page 19

. 97

* 99
.97
.98
. 995
.53

.91
. 86

N
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APPLICATION OF BASELINE COMPONENTS FOR 2 MAN
DUAL COMPARTMENT LABORATORY
(COMBINED MISSION)
AUTOMATIC MODE VEHICLE (AMV)
17 ~
R )
/
A\ yi
[ 7 .. v w
MISSION  UNPRESS. PRESSURIZED MISSION
SUPPORT COMPART. COMPART. PAYLOAD
MODULE -
EXTEND ADD ADD
ADD LENGTH & ACTIVE PASSIVE
GEMINIL B ADD CREW DOCKING DOCKING
TUNNEL INTERFACE INTERFACE
_—— g ==V \ / A\
' -V \
B St {7 I‘\ -
) \ % / /
STRIPPED 1...0,13X MANNED/AM LAB
RENDEZVOUS . . RENDEZVOUS INITIAL.VERICLE!
RESUPPLY VEHICLE (RIV) _ .

,(RRV)

—5E6REI- SPECIAL HANDLING
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AVAILABILITY OF ALTERNATE SYSTEMS - ETR Page 21.

MONTH FROM  Sa122lzTedzslo627iz82930[3132[3 343536 37|38 sokola a2fs Jadasiaelarus [adsols1/s2}s 3

5455

&

| |-
MOL BASELINE (REFERENCE - WTR) A A A A A a

l
LAUNCH FACILITIESY ACTIVATION | |
l

VEH, ENGG. $_DESIGN_~ QUAL, TESTING |
15 M/AM [ rFaB | ASSY INSTL.&.4/b
15" AM ’ ] [ FAB | ASSY I & croll

l .
INTEGRAL LAUNCH-DUAL COMPARTMENT LAB (90 DAYS)

' l
' l
i
| l
I

I

l

|

-

! | - |
l

l

l

|
I
DES. MOD/TEST ~ _sDESIGN~_ TEST 1 l
MOD. LAUNCH PAD <CON A ATION |
15 NASAFLT VEH, [___FAB [ _ASSY feac/o [] | A LAUNCH
| l | ‘
, ‘ | '
- |4-MAN DUAL COMPARTMENT LAB (RENDEZVOUS) |
“ |DES. MOD/TEST < _DESIGN ___~ TEST ‘ ) |
.. |MOD, LAUNCH PAD EONST— AGTIVATION | |
MOD, LAUNCH PAD. CONSTR. ACTIVATION '
z e ACTIVAT l UNMANNED |
RRV UNMANNED FLT. TEST I [ FaB | Assy & c/oll ¢ LAUNCH |
15¢ MANNED RRV | | [ _FAB ] AssY [i& c/Ol] ¢ U NCH
1°* MANNED RIV . [ FaB | nsSY  Il& cjo 1] A RIV
; _ ‘ - ‘ LAUNC1H

. | = —b=creT SPECIAL HANDLING
\ MONTH <21p2}2324]2526[27[28]29[30 31j32[33134135{36]37|3J39]4o{4192]43{444;{46[47\4&49\5@51tsz

5354
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