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To minimize the likelihood of later collision between CSM and sub-
satellite, launch should occur within ten minutes of crossing the moon-

centered ecliptic. For the same reason, northward launch should be from
the ascending node.

3.9.3.3 Environment

3.9.3.3.1 Temperature Limitations

3.9.3.3.1.1 Temperature Limits in SIM

A passive thermal control system maintains subsatellite temperature-
critical components within a temperature range compatible with the SIM

structure before SIM door jettison. Temperature limitations following
SIM door jettison are 0°F and 90°F.

3.9.3.3.1.2 Operational Temperature Limits (NASA Data Source)

Temperature limits following launch of the subsatellite from the CSM
into lunar orbit are shown in Table 3.9-2.

3.9.3.3.2 Temperature Control

Thermal control of the subsatellite is achieved by the following
methods:

1. A passive thermal control coating with selected solar absorptivity

(o) and emissivity (e) properties has been applied to the
instrument surfaces.

2. The conductance value between the subsatellite system and the
SIM environment with the door in place is 0.83 Btu/hour-°F,

3.9.3.3.3 Humidity Limitation

The maximum allowable relative humidity (RH) limit for the sub-
satellite is 60 percent.

3.9.3.3.4 Nuclear Radiation and Magnetic Field Limitations

The maximum radiation dose to which the subsatellite can be exposed
while in the SIM is 1 x 104 rad (reference silicon).

The dc magnetic field at the surface of the subsatellite must not
exceed 2.0 gauss at any time.

3.9-4
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3.9.3.4.2 Experiment Operations (Launch of Subsatellite)
The crew will activate the subsatellite DEPLOY/LAUNCH switch to
launch the subsatellite. (When separation occurs, the talkback will turn

gray and the event will be transmitted via PCM), Visual observation
through a CM window may also provide launch monitoring capability.

If the talkback and PCM do not verify subsatellite separation, the
deployment mechanism may be retracted and the launch sequence repeated.

3.9.3.4.3 Post-Launch Operations
None required.

3.9.3.5 1Interface Constraints

No other SIM experiment can be in the data collection mode during the
deployment and launch phase of the subsatellite experiment due to the CSM unique
attitude requirements imposed by this experiment.

Spacecraft maneuver rates shall be minimized and after spacecraft stabili-
zation the RCS quads shall be disabled immediately prior to subsatellite DEPLOY/
‘ LAUNCH. Upon subsatellite launch RCS quads may be enabled.

Following launch, or an unsuccessful attempt to launch, the deployment
mechanism must be fully retracted into the SIM bay.

3.9-5
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3.10 ULTRAVIOLET SPECTROMETER
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3.10 ULTRAVIOLET SPECTROMETER

3.10.1 OBJECTIVES

The primary objectives are to determine the lunar atmosphere atomic
composition, density and scale height for each constituent.

The secondary objectives are to: 1) measure the temporary atmosphere
created by the LM descent and ascent engines, 2) measure the UV albedo and
its geographic variations, 3) study the dark side fluorescence, 4) measure
the UV galactic emission, and 5) study the atomic hydrogen distribution
between the earth and the moon.

3.10.2 PHYSICAL CHARACTERISTICS

3.10.2.1 Functional and Physical Description

The ultraviolet spectrometer (UVS) will determine the composition of
the lunar atmosphere by detection of the resonance re-radiation of ultra-
violet energy in the 1180A to 1680A region.

The instrument is a 1/2 meter focal length Ebert spectrometer con-
sisting of an external baffle, entrance and exit slits, Ebert mirror,
oscillating diffraction grating, synchronous motor with cam, photoelectric
sensor, and associated electronics.

The external baffle is a multiple-angled horn which limits the instru-
ment to a 12 by 20 degree field-of-view in the longitude and transverse
planes, respectively, and centered about the optical axis. To minimize
data degradation caused by the entrance of reflected light into the instru-
ment, the UVS requires that the installation in the SIM provide a total
unobstructed field-of-view of 60 degrees longitudinal by 90 degrees trans-
verse and centered about the optical axis. Light originating from sources
outside the 12° by 20° data field-of-view but within the 60° by 90° un-
obstructed field-of-view (guard-band) is greatly attenuated due to multiple
reflection within the baffle before it passes through the entrance slit.
Where intrusion into the guard-band is unavoidable, those surfaces must be
optically non-reflective.

3.10.2.2 Envelope Dimensions and Weight

The main housing containing the optical system is approximately 9.5
x 12.25 x 23.5 inches. Attached to one end of the main housing are the
electronics module, approximately 9 x 6 x 8 inches, and the multi-angled
rectangular shaped external baffle, approximately 19 inches long. The UV
spectrometer is illustrated in Figure 3.10-1. The instrument weighs a
maximum of 40 pounds.

3.10.2.3 1Installation in SIM

The UVS is attached to a support bracket which mounts the instrument
to the SIM shelf at Xg = 206.50 next to Beam 6. The UVS is inclined towards

3.10-1 ' SNA-8-D-027 (VI)
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the positive X-axis at an angle of 25 degrees and canted towards Beam 6
at an angle of 18 degrees from the SIM centerline.

The optical axis is offset within the instrument such that it estab-
lishes a nominal look angle of 6 = 66.783 degrees and ¢ = 19.75 degrees
with respect to spacecraft coordinates. Refer to paragraph 2.5.3 for
alignment accuracies.

3.10.2.4 Deployment Characteristics
Not applicable.

3.10.2.5 Protective Covers

The UVS installation in the SIM includes a contamination cover which
covers the entrance of the external baffle. This cover, when closed,
protects the instrument from SM RCS jet firings, effluent dumps, and
solar radiation effects described in paragraph 2.10.3.2.1. A thermal pro-
tective shield over the electronics module is provided in addition to the
baffle cover to protect the assembly from the SM RCS jet ullage firings.
Refer to Section 2.10 for the description and operation of the protective
devices.

3.10.3 PERFORMANCE AND OPERATIONAL DATA

3.10.3.1 Electrical Power

3.10.3.1.1 Voltage Limitations

Based on design criteria, the voltage limitations at the instrument
interface are as follows:-

[}

1. Dc voltage 27.5 £ 2.5 volts

1

2. Ac voltage No ac power required
3.10.3.1.2 Power Requirements

Typical power requirements for all UV spectrometer systems based upon
a nominal bus voltage of 27.5 Vdc are as follows:

Subsystem Nominal Power (Watts) Maximum Power (Watts)
Protective Cover Motor 52.8 77.0
(Logic Bus A)
UV Spectrometer TBS 12.0

3.10.3.1.3 Batteries

No batteries are required for the UV spectrometer.

SNA-8-D-027(VI)
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3.10.3.2 Attitude and Orbital Geometry

3.10.3.2.1 Attitude Constraints

The UVS is a direction sensitive instrument and must be operated in
both a nominal local vertical attitude and an inertial hold attitude.
Refer to Sections 3.10.3.2.1.1 through 3.10.3.2.1.4 for specific attitude
constraints for each mode of operation.

The UVS is sun-sensitive when the instrument protective cover is open.
Data degradation will result whenever the sun enters the 60° by 90° FOV
with complete loss of data whenever the sun enters within 30° of the optical
axis. Refer to Section 2.6 for the sun-avoidance CSM look-angle attitude '
constraints for when the protective cover is open. There is no attitude
constraint when the UVS protective cover is closed.

The UV spectrometer is nonsensitive to CSM drift rates and imposes no
CSM attitude control maneuver rate constraints.

3.10.3.2.1.1 Mode I Attitude

The CSM velocity vector must be along the +X axis and the SIM bay
centerline aligned to nadir.

3.10.3.2.1.2 Mode II Attitude

The CSM velocity vector must be along the -X axis and the SIM bay
centerline aligned to nadir.

3.10.3.2.1.3 Mode III Attitude

For Mode III lunar operation, the CSM must be constrained such that
the instrument's optical axis maintains an angle of 100 %5 degrees to the
CSM sun line. The optical axis must also be fixed within 30 degrees of
the plane of the orbit so that the spectrometer scans the illuminated
lunar surface after the CSM has crossed the longitude of the subsolar point.

For Mode III TEC calibration, the CSM must be confined to an inertial
hold attitude to dupicate the inertial space attitude established during
Mode III operation in lunar orbit to within 2 degrees.

3.10.3.2.1.4 Mode IV Attitude

During Mode IV TEC operation, the CSM must be rolled in passive thermal
control mode with the CSM X-axis perpendicular to the moon-earth-sun plane.

3.10.3.2.2 Orbital Geometry Constraints
The desired nominal lunar orbital altitude is 60 nautical miles. The

S uv spectrometer, however, has the capability of operating at other orbital
altitudes.

SNA-8-D-027 (VI)
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3.10.3.3 Environment
3.10.3.3.1 Temperature Limitations

Temperature limits for operational telemetry thermal measurements are
given in Table 3.10-1.

3.10.3.3.2 Temperature Control

Thermal control of the UV spectrometer is achieved by the following
methods:

1. Passive thermal control multi-layer insulation with specific
solar absorptivity (o) and emissivity (e) properties has been
applied to all surfaces of the instrument.

2. The instrument is passively biased to the cold side of the thermal
operating range.

3. The spectrometer is protected from RCS jet plume thermal heating
by a protective cover and thermal shield with selected solar
absorptivity and emissivity properties.

4, A portion of the energy absorbed by the external baffle is radia-
tively interchanged with the SIM walls.

3.10.3.3.3 Humidity Limitation

The maximum relative humidity (RH) to which the UV spectrometer can
be exposed is 60 percent.

3.10.3.3.4 Radiation Limitations

The ambient spacecraft electromagnetic and nuclear radiation levels as
presently defined will not limit the UV spectrometer operation. Any change of
the defined ambient radiation, RF, or lighting levels will require an analysis

on the effects to the instrument.

3.10.3.3.5 External Contaminant Limitations

The UV spectrometer performance will be degraded by the presence of
external contaminants. Contaminant emissions such as urine, waste water
and fuel-cell purges must be restricted to times other than from two
hours before to immediately after any Mode III data collection or calibra-
tion. Contaminant emissions are to be as far removed as possible from all
other UVS data collection periods.

The SM RCS jets to be inhibited during instrument data collection are
specified in Section 2.8. The UV spectrometer must be turned off and the

- protective cover closed whenever these SIM impinging RCS jets are not in-
hibited.

SNA-8-D-027(VI)
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3.10.3.4 Crew Support Requirements

3.10.3.4.1 Pre-Experiment Operations

During the pre-experiment phase the CSM effluent dumps must be con-
strained in accordance with the requirements of paragraph 3.10.3.3.5. The
instrument may be activated with the protective cover closed as long as
the temperature limits of paragraph 3.10.3.3.1 are maintained. There are
no know CSM attitude limitations during this mission phase.

3.10.3.4.2 Experiment Operations

Crew support is required for operation of the instrument ON-OFF switch
and the protective cover OPEN-CLOSE switch.

During all data collection periods, the CSM attitude must be maintained
in accordance with the limitations specified in paragraph 3.10.3.2.1.

Limitations on CSM effluent dumps and propulsion system operation
during data collection periods must be in accordance with the constraint
identified in paragraph 3.10.3.3.5.
3.10.3.4.3 Pbst-Experiment Operations

None required.
3.10.3.5 Constraints

3.10.3.5.1 Interface Constraints

This experiment does not require operation of any other experiment.
Refer to the Experiment Interface Matrix, Section 2.2.

3.10.3.5.2 Operational Constraints

Limits for telemetry measurements are given in Table 3.10-2. Sun
entering the instrument while the protective cover is open will degrade
the instrument performance or result in permanent damage. Refer to
paragraph 2.6 for a presentation of the sun-avoidance envelope. The pro-
tective cover must be closed whenever the sun enters within 20 degrees
of the optical axis.

SNA-8-D-027(VI)
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Table 3.10-1.

UV Spectrometer Temperature Limits

(See paragraph 3.10.3.5.2)

Telemetry
Measurement Measurement Operating Nominal Redline
Number Description Mode Values Limits¥*
Low High Low High
°F °F °F °F
SL1101T UVS Housing OFF N/A N/A -67 180%*
Temperature
ON 10 110 -13 131
SL1102T UVS Motor OFF N/A N/A -67 180%*
Temperature
ON 10 120 =40 180

*Redline boundary limits are those which, if exceeded,
catastrophic failure to the UVS system.

will result in, or will likely be the result of,

**The 180°F temperature is permitted for 10 hours maximum.
for an indefinite duration.

Exposure at a maximum of 125°F is permissible
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Table 3.10-2.

-

UV Spectrometer Telemetry Measurement Limits
(See paragraph 3.10.3.5.2)

Telemetry Nominal
Measurement Measurement Operating Nominal Redline Data
Number Description Range Value Limits* Units
Low High Low High

SL1100K UVS Spectrum 0 65535 N/A N/A N/A Counts/Sample
Count

SL1103V UVS Input 23.5 28.5 26.0 211 32 Vdc
Voltage

SL1104C UVS Input 300 400 365 200 1000 mA
Current

SL1105V UVS PMT Hi 3000 3800 3400 2000 4000 Vde
Voltage

SL1106V UVS Regulated 4.8 5.2 5.0 4.0 6.0 Vdc
Voltage

*Redline boundary limits are those which, if exceeded, will result in, or will

catastrophic failure to the UVS system.

likely be the result of,
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3.11 IR SCANNING RADIOMETER (S171)

To Be Supplied

3.11-1
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3.13 LUNAR SOUNDER
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3.13 LUNAR SOUNDER

To Be Supplied

3.13.3.5 Interface Constraints

The lunar sounder transmitter shall not be operated when the CSM is
mated with, or in close proximity (approximately 1000 ft.) to, the lunar
module prior to LM descent to prevent the inadvertent firing of the LM

pyrotechnics.

3.13-1
SNA-8-D-027 (VI)



APPENDIX

TNE OF TYPICAL EXPERIMENT SECTION

‘nt format for individual experiments is as follows:

"™MENT TITLE AND NUMBER

"RISTICS
Physical Description
‘ions and Weight
eristics

‘'ONAL DATA

*ions
ents

vints

APPENDIX

XIAN3ddv



APPENDIX

. OUTLINE OF TYPICAL EXPERIMENT SECTION

The standard content format for individual experiments is as follows:

3.X EXPERIMENT TITLE AND NUMBER

3.X.1 OBJECTIVES

. 3.X.2 PHYSICAL CHARACTERISTICS

' X.2.1 Functional and Physical Description
.X.2.2 Envelope Dimensions and Weight
X.2.3 Installation in SIM

X.2.4 Deployment Characteristics

W www

3.X.3 PERFORMANCE AND OPERATIONAL DATA
3.X.3.1 Electrical Power
3.X.3.1.1 'Voltage Limitations
3.X.3.1.2 Power Requirements

3.X.3.1.3 Batteries

3.X.3.2 Attitude and Orbital Geometry
3.X.3.2.1 Attitude Constraints

‘ 3.X.3.2.2 Orbit Geometry Constraints

3.X.3.3 Environment
3.X.3.3.1 Temperature Limitations
3.X.3.3.2 Temperature Control
3.X.3.3.3 Humidity Limitation
3.X.3.3.4 Nuclear'Radiation Limitation
3.X.3.3.5 External Contaminant Limitation

3.X.3.4 Crew Support Requirements
3.X.3.4.1 Pre-Experiment Operations
3.X.3.4.2 Experiment Operations

3.X.3.4.3 Post-Experiment Operations
3.X.3.5 Interface Constraints
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