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SUMMARY:
The LEAM temperature profile, during the 8th lunation of Apollo 17

Alsep, indicated an apparent unusually rapid rise in temperature from 176°F,
to 179 F. This rise was reported as an anomaly on ASTIR 39.

This memo indicates that there was no anomolous behaviour in the
experiment and that the effect is due to the digitization of the telemetry data.

- INTRODUCTION:

The LEAM experiment temperature profile has been monitored closely
throughout the Apollo 17 mission because the originally predicted temper-
atures were exceeded., The present mission plan is to maintain operation
of the experiment up to a certain maximum temperature and to set the ex-
periment to Standby if the maximum temperature is exceeded. The maxi-
mum temperature is increased by 5°F at each lunation. The allowed maxi-
mum temperature during the eighth lunation was 180°F. The anomaly
occurred just prior to turn off at 179°F, while the previous temperature
reading an hour earlier was 176°F. This increase was considered unusually
high. Table 1 gives the temperature readings as presented with the anomaly
report.

ANALYSIS:

The temperatures were plotted and compared with the expected
curve which was derived during the LEAM Anomaly investigation. The
expected curve was plotted using the simplified math model and is pre-
gented in Bendix ATM 1120, 22 March 1973, The temperature profile,
including the point in question, agreed very closely with the predicted
curve, ,

The temperature readings were then analyzed in relation to the
telemetry digitization process, The temperature was recorded as 176.0°F
from 13,30 GMT until 16,00 GMT,, as 177.5 °F at 16.52 GMT and 179, 0°F
at 17.00 GMT. The resolution of the A/D converter system inherently means
that the temperature can only be stated to be between the switching points for
the particular step, i.e. for octal count 327 we can only specify the tempera-
ture to be between 176 and 177.5°F.0 The data indicates that the step change
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to 179°F occurred between 16.52 and 17.00 GMT and it is reasonable to
assume that the temperature was on the point of switching to 177.5°F at
16,00 GMT. In addition, because of slight inaccuracies in the computer
curve fit of the temperature sensor calibration curve, the true tempera-
tures at 16,00 and 17. 00 GMT, were 177.8°F and 178. 3°F respectively,
This gives a temperature rate of change of 1/2°F per hour, which is very
reasonable,

CONCLUSION:

The conclusion resulting from the analysis is that there is no anomaly
in the LEAM temperature profile for the eighth lunation., This fact is borne
out by the data for the ninth lunation which shows no deviation from the pre-
dicted curve.

The apparent anomaly was caused by the inherent inaccuracy of resolu-
tion of the conversion system, which does not allow for critical analysis of
a step change of one bit, together with inaccuracies of calibration curve
simulation, -
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TABLE I

Date Time (GMT) Octal Temp °F

/7 1600 307 158.7
1700 310 159. 8
1800 312 162.0
1900 312 162.0
2000 313 163.0
2100 314 164.1

7/8 0740 324 172.8
0840 324 172.8
0940 325 173.8
1040 325 . 173.8
1100 326 174.9
1130 . 326 174.9
1230 326 174.9
1330 | 327 176,07 .
1430 1 327 176.0
1600 | 327 176.0
1700 ‘ 331 179.0
1800 331 179.0 OFF
1900 326 174.9

2000 324 172. 8
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Study/Task Description:

Apollo 17 SMEAR, ALSEP 5k indicates a concern by FOD about operating
the LEAM above 176°F (see attachment). A ; .

Evaluate the viability of the above temperature gquestion.
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