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10. 6 ORBI TER/ CARGO BAY PARTI CULATES AND GASES ENVI RONMENT

10.6.1 Purge Gas in the Cargo Bay

10.6.1.1 Ground Operations Wth C osed Cargo Bay

Condi tioned gas (air or G\p) which has been HEPA filtered, C ass 5000, and
containing 15 PPM or |ess hydrocarbons based on nethane equival ent, shall be
used to purge the cargo bay as specified in Tables 6.2.1.1-1. The cargo shal
have been installed, the cargo bay doors closed, and the Shuttle Vehicle fully
mat ed before purge is started.

10.6.1.2 Lift-off Through Orbit Insertion

The cargo bay gas shall be the residue renmaining fromthe Orbiter ground purge
conducted prior to lift-off. The nom nal cargo bay pressure during ascent
shall be within the curves shown in Figure 10.6.1.2-1. The naxi num cargo bay
ascent pressure decay rate (i.e., dP/dt) is showm in Figure 10.6.1.2-2 with a
maxi mum val ue of 0.76 psi/second. Table 10.6.1.2-1 presents values for the
data plotted in Figures 10.6.1.2-1 and 10.6. 1. 2- 2.

10.6.1.3 Entry and Descent

At nospheric air filtered through 35-m cron glass-bead-rating filters shall be
used to repressurize the cargo bay. Figure 10.6.1.3-1, the Obiter Cargo Bay
internal pressure history, is to be used by payl oads for design and venting
analysis. Obiter Cargo Bay vent door opening shall occur at altitudes

bet ween 70,000 ft (21,336 n) and 94,000 ft (28,651 m). The repressurization
rate (i.e., dP/dt) of the Cargo Bay shall not exceed 0.3 psi/sec during
descent. Figure 10.6.1.3-1 (Sheet 2 of 2) presents values for the data
plotted in Figure 10.6.1.3-1 (Sheet 1 of 2).

10. 6. 2 Cont ani nati on

10.6.2.1 Accessibility for Ceaning
Interior surfaces of the Cargo Bay and exterior surfaces of the Cargo shall be
designed to provide accessibility for cleaning purposes.

10.6.2.1.1 Cargo Bay and Cargo Elenent d eaning Condition

Internal Cargo Bay surfaces and external Cargo el enent surfaces shall be
mai ntained to a visibly clean level, as defined in NSTS Specification SN C
0005, both prior to and follow ng, Cargo elenment installation in the Cargo
Bay.

10.6.2.2 Cargo Effluents

The formation or transfer, within the cargo bay, of any cargo effluents which
can result in payload cross-contam nation or jeopardize the performance of
Orbiter systens (i.e., radiators, w ndows, optics, etc.) shall be precluded.
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The Cargo shall provide cleanable exterior surfaces. Al nonnetallic
materi al s exposed to the cargo bay shall be selected for |ow outgassing
characteristics. Material selection criteria of 1 percent, or less, tota
mass | oss and 0.1 percent, or less, volatile condensible material (VCM as
defined in NASA/ JSC Specification SP-R-0022, or its equivalent, shall be used.

10.6.2.3 Gases and Liquids Vented Overboard

Fl ui ds vented overboard shall limt contam nation of the cargo, cargo bay,
Orbiter windows, optical surfaces, and/or Obiter thernmal protection system
surfaces to a | evel which does not jeopardize nission objectives. Dunp design
shal|l be tinme-selectable in order to program occurrences to be conpatible with
other flight operations. No payload shall dunp or vent any fluids into the
Cargo Bay during ascent or descent (including aborts). On-orbit dunps of non-
hazardous fluids shall be perforned only with the Cargo Bay doors open

Venting or dunping, as used in this paragraph, shall not include the rel ease
of non-hazardous gases in internal unpressurized volunes at atnospheric
pressure at liftoff which are continuously vented during ascent and
continuously repressurized during entry. Al other payload venting
requirenents shall be agreed to in the Payl oad Integration Plan (PIP)

10.6.2.4 Cargo Bay Liner

The Orbiter shall provide a cargo bay liner, as required, to isolate cargo

el ement surfaces which are sensitive to particulate contam nation effects from
the Orbiter |ower md-fuselage. The liner shall prevent the transfer of
particul ates greater than 35 mcrons GBR (noninal nmax. particle size 87
mcrons in length) fromthe |ower md-fuselage to the cargo bay. Al cargo
bay surfaces, including the cargo bay liner, shall be cleaned to a visibly
clean |l evel as defined in NSTS specification SN C 0005.

10.6.2.5 Obiter Sources of Contam nation

Nunber columm density and return flux predictions for outgassing, flash
evaporator, |eakage, and RCS effluents for various lines-of-sight and
altitudes are shown in Table 10.6.2.5-1.

10. 6. 3 (Reserved)

10.6.4 Cargo Bay Venting Velocity and Pressure Environnments for Payl oads

The Orbiter cargo bay is vented through vent openings on both the port and
starboard sides of the vehicle during ascent and entry in order to equalize
the internal/external pressure environnment. The airflow during this venting
process can have an adverse effect upon payl oads or payl oad conponents. In
addi ti on, excessive blockage of the vents by a payload can result in damage to
the Orbiter. Therefore, the payload is required to make an assessnent of the
effects of this induced environnent upon their payload and/or its conponents.

For assessnent purposes, the payload shall be assuned to be |located directly
in front of a vent. Should this assessnent indicate a hazardous condition or
an adverse effect upon the payload or the orbiter (due to excessive bl ockage),
the payl oad shall notify the SSP

Approxi mate vent |ocations are shown in Figure 3.3.4.4-1
10.6.4.1 Vent Flow Environnent/Anal ysi s Met hodol ogy

During inflow venting, a jet of air flows into the payload bay through the
down stream portion (in the Xo direction) of the vent filter as described in
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Figure 10.6.4.1-1. The inflow through the upstream portion of the filter is

| ow conpared with the flowwthin the jet. Wthin the core of the jet, the
inflow velocity remains constant. Beyond the core, the centerline velocity
gradual |y decays with increasing distance fromthe vent filter. However, the
total force acting upon any payl oad conponent |ocated within the jet

i mpi ngenent region remains constant for all distances fromthe filter, so |ong
as the conponent continues to capture the entire jet.

Dependi ng upon its size and location in the payl oad bay, a payload can be
exposed to both an inflow condition at one vent and an outflow condition from
anot her vent at the sane tine.

During outflow venting, flowvelocity is essentially uniformacross the entire
area of the vent filter. |In addition, the velocity and pressure of the vent
flowis affected by the size of the payl oad conponent.
For purposes of payl oad size definition, |arge conponents are those that do
not neet the definition of a small conponent. Small payl oad conponents are
defined as foll ows:

A< 0.24 (Y + 14)2

where A

area of the payl oad conponent projected onto the filter
in.

=<
1

distance fromthe filter to the closest point on the
payl oad, in.

10.6.4.1.1 Ascent Vent Flow Environnent

Maxi mum i nfl ow vel ocity and dynam c pressure during ascent are as shown in
Figure 10.6.4.1.1-1. Maxinmumoutflow velocity and dynam c pressure are shown
in Figure 10.6.4.1.1-2 for snmall payl oad conponents and in Figure 10.6.4.1.1-3
for | arger payl oad conponents.

10.6.4.1.2 Entry Vent Flow Environnent

Maxi mum i nfl ow vel ocity and dynam c pressure during entry are shown in Figure
10.6.4.1.2-1. WMaximumoutfl ow velocity and dynanmic pressure are shown in
Figure 10.6.4.1.2-2 for small payload conponents and in Figure 10.6.4.1.2-3
for | arger payl oad conponents.
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TABLE 10.6.1.2-1 ASCENT CARGO BAY PRESSURE AND DECAY RATE

| | MAXI MUM CARGO |
BAY PRESSURE |

14.
13.
11.
10.
. 40
.15

COERPNWRIOIOIONNNLDOO©

45
20
25
05

95
70
75
20
05
90
60
10
35
30
50
70
30
60

.25

M NI MUM CARGO | MAXI MUM RATE OF |
BAY PRESSURE | DEPRESSURI ZATI ON |

14. 20 | 0. 155 |
12.50 | 0. 255 |
10. 00 | 0. 360 |
8. 90 | 0.510 |
8. 20 | 0.735 |
7. 60 | 0. 760 |
7.20 | 0. 760 |
6. 80 | 0. 760 |
5. 70 | 0. 640 |
5. 10 | 0.570 |
4.90 | 0.575 |
4.70 | 0. 550 |
4.50 | 0. 520 |
4.30 | 0. 455 |
3.65 | 0. 355 |
2.70 | 0.273 |
2.00 | 0. 255 |
1.40 | 0.195 |
0. 60 | 0. 150 |
0. 20 | 0.115 |
0. 10 | 0.075 |

(1) PRESSURE IN PSI A

(2) RATE OF DEPRESSURI ZATI ON | N PSI| / SECOND

(3) TIME | N SECONDS FROM LI FT- OFF
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TABLE 10. 6. 2.5-1 PREDI CTED NUMBER COLUMN DENSI TY AND RETURN FLUX CONTRI BUTI ONS
FROM SHUTTLE ORBI TER SOURCES OF CONTAM NATI ON

| Source | Paraneter | Nunber Col um | Return Flux (RF) [
[ [ [ Density [ (Mol ecul es/ cnf/ sec) |
[ [ [ (hblecules/cn?) | 300 Km 400 Km 700 Km |
oo oo e T P T e e e |
| Qutgassing | LOS 1 | 2.1 x1010 | 5.2x1010 | 1.1x1010 | 2. 5x108

| | 3 | 3.1 x1010 | 2.9x1010 | 6. 2x109 | 1.4x108

| | 7 | 2.7 x1010 | 2.5x1010 | 5.3x109 | 1.2x10
FEEREREEEE | -eooneee e s S oo |
| FES | LOS 1 | 6.7 x1013 | 3.0x1012 | 6.3x1011 | 1.4x1010

| | 7 | 3.3 x1014 | 1.6x1012 | 3.4x1011 | 7.9x10
oo oo Tt PR TS TS oo |
| VRCS | LOS 1 | 2.8x10l4 | 1.4x1013 | 2.9x1012 | 6.6x1010

| AFT -Z | 7 | 6.8x101 | 3.4x1012 | 7.2x1011 | 1.7x1010

| Right Side| | | | | |
[EEREe | -emome e TR s R rrs TS |
| VRCS | LOS 1 | 1.6x1014 | 8.1x1012 | 1.7x1012 | 4.0x1010

| AFT +Y | 7 | 8.7x101 | 3.7x1012 | 7.9x1011 | 1.8x1010
FRERRREEEE | -eooneee e R STTRREEEE oo TS TS |
| PRCS | LOS 1 | 8.9x101% | 5.4x1013 | 1.1x1013 | 2.6x1011

| AFT -2 | 7 | 3.6x1016 | 5.4x1012 | 1.1x1012 | 2.6x1010

| | | | | | |
[----------- R |1 -------- I--------l-s-l--------l-s-l--------l-l-l
| PRCS | LOS 1 | 8.6x101° | 6.0x1013 | 1.3x1013 | 3.0x10

| AFT +Y | 7 | 2.9x1016 | 5.4x1012 | 1.1x1012 | 2.6x1010
NOTES:

(1) Anbient velocity direction: -Z, Field of view 10°, nediumdensity
at nosphere.

(2) Maxinmumtenperature, after 100 hours.

(3) LOS 1, zero degree line-of-sight (in the +Zo direction) originating at
Xo = 1107, Yo = 0, Zo = 507.
LCS 3, 60° off of +Z towards + Xo (backward) originating at
Xo = 1107, Yo = 0, Zo = 507.
LGS 7, 60° off of +Z towards +Yo (right) originating at
Xo = 1107, Yo = 0, Zo = 507.

(4) Elevon is in nom nal position, nmaxinmmflow
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Time From Vent | Cargo Bay Pressure | Cargo Bay Pressure

Opening (psia? (psio)
(Sec> Max. P/L Bay Volume | Min. P/L Bay Volume
0.435 0.11 0.17
2.97 0.13 0.21
10.70 0.20 0.31
15.82 0.27 0.41
20.95 0.35 0.49
26.07 0.44 0.357
31.20 0.32 0.64
36.32 0.61 0.71
41,45 0.69 0.79
46.57 0.79 0.89
o170 0.90 1.01
26.82 1.03 1.14
61.95 119 1.31
67.07 1.41 1.54
72.20 1.66 1.80
77.32 194 2.09
82.45 2.29 2.44
87.37 274 2.92
92.70 3.23 3.39
97.82 3.66 3.79
102.95 4,18 4,32
108.07 4,69 4,82
113.20 5.19 5.36
118.32 2.71 .84
123.45 6.16 6.26
128,57 6.64 6.73
133.70 7.12 7.21
138.82 7.61 7.70
143,95 8.11 8.19
149.07 8.62 8.70
154.20 9.13 9.21
159.32 9.66 9.73
164.45 10.18 10.25
169.57 10.69 10.76
17470 11.e3 11.31
179.82 11.78 11.86
184,95 12.31 12.38
190.07 12.82 12.89
195.20 13.37 13,44
200.32 14.00 14.08

FI GURE 10.6.1.3-1 ENTRY PHASE CARGO BAY | NTERNAL PRESSURE HI STORY, TO BE USED
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