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MOTICE: Wben govermwnt oOr other drawicgs, speci-
ficutiots or Jther data arv used for any purpose
other than in connection with a dafinitely relsted
governnent procuresant operation, the U. 8.
Govayumert thereby incure no resyonsibility, nor acy
vhllgation vhatsoever; and the fact that tbes Govera-
ment may have formulated, furnished, or Lo asy way
wupplied the sald drawings, speclifications, or other
dnta s oot %o be regarted by izplication or othar-
¥lie a1 In any manner licensiog the holder or aay
otber perooo or corpommticu, or conveying soy rights
or perzission to manufacture, use Or sall any

tutanied invention *Lat mmy in any way be relsted
thereto.
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NOTICES

When Government drawings, specificstions, or other dats sare used for any
purpose othar than {n connection with a definitely related Covernment procure-
mem operation, the United States Government thereby {ncurs no responsibility
nor any obligatlon whateoever; snd the fact that the Governmant may have
formulated, furnished, or in ary way suppiiedthe said drawings, specificationa,
or other data, {s not to bhe regarded by implication or otherwise as¢ in any
mannet licensing the holder or any other person or corporation, or conveying

any rights or permisesion to manufacture, use, or sell any patented invention
that may In any way be related thereto,

This docurnent contalna information affecting the National defense of the
United States within the meaning of the Esplonage Laws, Title 18, 11.8.C.,
Sections 79} arnd T94, lte transmission or the revelation of ite contente in any
manner to an unauthorized person i» prohibited by law.

Qualilied requesters may obtain topies of this report from the Armed

Services Technicel Information Agency, (ASTIA), Arlington Hall 3tatlen,
Arlington 12, Virginls,

Coples of this report should not be returned 1o the Aeronautical Systems
Dhvision unless roturn |a required by security considerstions, contractual
obligationa, or notice on » specilic document.
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FOREWORD

This appendix to "Environmental Control Syotems
Selection for Manned Bpace Yehicles” has been separated
from the main volune and clasasified principally because
of the possidility of suggestion or revealing portions
of Alr Porce planning programs or undsriying concepts,
This report, as well as the main report to which it 1»
appended, 1s one of a series on space vehicle thermsl
and atmospheric contrel systems,

1:i8s report {0 ¢lossified NIRRT Lecouse 1t descrides on
Crirnsive weapon ey stex,

ASD TR 61-280 Pt II, Va1l 11
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ABITRACT
This ~datruet $8 Unelagaified

Pour versions of manned ordital reentry basespcint
vehicles are developed for the purpose of previding

reference points for detemination of the thermal and atmos-
pheric eontro)‘ requirements of realistic vehicles, Two of
the vehicles (f.e., Vehicles 1»\ aAnd 1B) were developed in
Mase I of this study eeries {ASD Technical Report 61-240,rt 1)
and will only be siemarized here, The remaining two vehioles

(Dallistic Meentry and lenticular Reentry) are presented in
greater detail in this report, -

In addition to the davelopment of specific vehicles,
gemeral data have been ¢ompiled on the more important aspects
of manned space vehicle design, (1.e., flight vehicle powsr,
structures, effects of meteoroids, mission equipnent, and

on:imuon of these general data for envirormental require-
ments. .

PUBLICATION REVIZY

This repoert has beean reviewed and is approved,

POR THE COMMANTFER:
m&uc&/&/

ILLIAM C. SAV
Chief, Environmental Branch
Flight Accessories laboratory

ASD TR 61-240, Pt II, w1 11 = 111 -

{This page 1 Voclassified)

Sk mem e s e ——



o

TABLE OF CONTINTS

(CONTINUED PROM VOLDYE 1)

Section

X APPEIDIXES (CONTINUVED)

dix I - Miesions, Vehicles, and

ipment . ’ .
Vehicle 1A .
Yehicle 1B , . .
Ballistls Reentry Venicle

Configurstion Seleotion
Earth Intry . .
Lenticular Reentry Vehicle

*

Farned Bombardment Vehicle

Ceneral Arrangement
Plight Performance.
Entry Performance .
Thermodynanmics o
Structumal Design .,
Propulsion Systems.
Ingtallation . .
3tructurs]l Arrangsaent
faferences . . .

iy

o

abs 1h $le2y0, ¥ 11, Vol It

*

L]
[ ]
L
[

-

«a = & % " & 4 @

...i......l.t.t.

.Ul......'......

0‘......'.......

4
o

DEVEEERREI L Dan

-1 Oh
O\ »

Ce




et AT P

b — ek B

———

et -

N
[

BBENRRBUN

-

ILLUITRATIONS

Yehicle 1A ™ . . . . *
Altermata nif\t Vehicle Power Systeme
for Vehiale lA . . . . .
Yehiale 1B .
Preliminary Cmewtn of n.nuuo Vchiclo
Sase Point Ballistic Vehicle ,
OGenerul Vehicle Configuretion Inoludin;
Antenna Armay, .
Ballistic Vehiale mtry Conrisnntion .
Seneral Vehisle Configuratior Showing
Additional Radlator Area . . . »
Entry Time History Ve ” -5' . . ’
¥ntry Tine Mistory 7 - -2

Stagution Point Stmctun Texperntures
During Entry 7 - -2° . . . .

proxismate ttrcot on Oub!.n Pressure on
kage and 3tructurnl ¥eight . * .
Disc Shape Deaign 3tudy , - . . -
Yolumetric Efficienty " o
Manned Bombardment Velilcle Otmnl
irtatigement
Named Bowbarduent Vohiclc l’ntoml
Arrangesent . . . . .
Crew Escape &psulc . . .
Reentry From Orbit (C -0 7) . .

RMeentry Prom Orbit (c‘s- to C )-
Reentry Prou Orbit (&% « o 7 r,/n_,)

Reentry Prom Orbit (C = 0,7; 500 faet par

second 4V) . . X
Lower Surface Tempesrature
Uprar 2urface Temparature
Solar Collector Installation
¥Wing 3tructursl Arrungsoent
Wing Structurel Detalls
Puselage Wall c«utmtion
Puselage Struotursl 3hell
Gabin Wall Conatructiom .
Teapersture Versus Insulation Thickmess

VYerited and Bvacuated Walls .

L

-« & & 8

B EE B B N I I
- s B B & & B N 8
e o " & 0 B & 8 b
.« & % a & 8 & "0

i 1h 61-299, 3t 11, 01 11 v

—— e m

b ——————— —— =




——— s M by — . . 4

o

Figure
11 Temperature Versus Insulstion Thickness,
"nt.d '.11. » > [ [ » »
32 Probability of Metecroid Encounter Versus
mt‘omid 31:. » [ 3 . »
13 Prodability of Survival Versus Required
Inner-cabin Sheil Thicimess . . .
o i 3lelyd, FUOID, Yol II v

Page

72
73
75



J e T

e - JPOR

a— T ey

e mm r——ve e A

Table

Vehicle .,

D0 & ~NOAASWNR

45D TR 61-240, Pt 11, Yol II

i’

TABRLEX

Fareme terse-__
tection S3owbem

vit

Welight Summary for Vehilsles I

Veight Summary for Vehiclee 1B
Deorbit and BEnt

Struotural Heat
Structural Material Properttass
Ballistic Vehicle VWeight,.
Mizsion Power Demand

or BT satic

[ B I R

- 8 % % & %

Effect of Misstion t.nd a--m—nm- on \’chiclc

Pressurized Area and Yolmewr_.
Manned Boabardwent Vehieles Valwight Smry
Tacape Capsule VWelght Sumssrryr..

. ®* & v & &

g

553 8 ¥3%%wa

]




‘:’QUFHO“O,-

>
[

el

< € < 3 & o

)

LIST OF SBOLS

ares

drag coefficient

1ifc coefficient

11fe

dreg

diameter

wll snthalpy

staguation enthalpy
efféctive heat of ablation

stagration point healing rate
adblator thickness

teoperature

tine

vehilcle valoelity

weight

flight path angle

free strean (embient) density

LD TA M 233, M 15, Yol I

efil

22

1bs
ibs

44
Btu/1d
Btu/lb
Btu/1b
Biu/rt? sec
£t

‘R
ssconds
tt/sec
1bs

degrees

1bs noz/'rtk



~Vv *>ji-iv, it ;i, v-; i;
Appecrui I x 1
M SSI ONS, VEH CLES, AND EQU PMENT

As ititid in Section Il of Volune I, the purpose of
devel opi ng specific hypothetical vehicles Is to provide
tangi bl e reference points for determnation of the thernal
arvl at nospheri o control SKSt em requi renents of rtallstio
manned space vehicles. These vehicles serve as a neans for:
(1) identification of environnmental faotors such is cabin
heat rejection, solar and aerodynam o heating, cabin pressure
| osses, and cabi n atnospheric contamnation; (2) establish-
nment of environnental requirenents of crew and equi prent;
(") integration of thernal and atrnospheric control systens
Into realistic vehicles; and (k) devel opnent of trade data

useful In selecting and sizing thernal and at nospheric
control systens.

~The scope of this portion of the study is limted to
the time period 1965 to 1975. Thus, projects Mercury and
Dyna Soap are considered to be pre-1965, while planetar

entry and |anding nissions are considered to be post-1975
(Refei-ences 1 and 2) .

Prinary enphasis to date has been placed on the rmanned
orbital reentry vehicle whose mssion wuld be global sur-
vei |l ance and/ or bonbardment. This has been done inaaaucn
ss such « vehicle is probably of the greatest |nmediate
mlitary interest and inasnmuch as such a vehicle al ao aerves
as an excellent nmodel for thernal and atnospheric control
system design studies. Four variations of this orbital re-
entry vehicle were devel oped to establish the influence of
crew sire, mssion duration, mssion equiprent, and rilgnt
vehi cl e powc* -mthema\ and atnospheric control systens.
These three »»es of the manned reentrY vehi cl es were
devel oped 3A detail sufficient to acconplish the purposes
stated at the beginning of this appendi x.

Por conveni ence, the three subcl asses of the nanned

orbital reentry vehicles have been designated aa foll ows 1

Vehicle 1A -- F ve-man, 6-week,
Vehicle IB -- Two-nman, 1-week, full-sunreillance version

Vehicle 2A — Five-man, 6-week, full-surveillance version
Vehi cl e 3A — Four-nman, 6-week, bonbardnent version

full -aurveill anoe version

Manuscri pt rel eased by authors 13 *Hy 1962 for pubUcaticn
as an ASD Techni cal Report.
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