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Design and performance of data acquisition system of OREX
and observed RF black out during atmospheric re-entry

NASDA Motovuki Inaba, Kohji Yamawaki, Osamu Harashima, Yasuo Sudoh
MITSUBISHI SPACE SOFTW¥ARE Co.,LTD Masao Wakamiya

At OREX flight experiment,all data collected from on-board sensors wer
e planned to be acquired by telemetry acquisition stations set along
the trajectory of OREX vehicle. In this paper, outline of data acquisi
tion system of OREX is shown with its performance including observed RF

blackout caused by plasmas during atmospheric re-entry.
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Fig.2 Outline of communication and data acquitsition system
of OREX flight experiment
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(a) Ship telemetry station and its antenna

The ship whose name 1s DAINI-SEITHA-MARU(2nd calm-wave)
is about 1000 gross tonnage.

Four 5-elements cross-Yagi-antenna were installed.

(b) Airplane telemetry station and its antenna
The airplane MITSUBISHI MU-300,

took its flight from Japan to X'mas island.

2 blade type antenna were installed:

one at the top and another at the

bottom of the fugelage.

Fig.3 Mobile data acquisition stations
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(b) Appearance of data acquisition equipements

Fig.4 Outline of ship telemetry acquisition system
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Fig.5 Outline of airplane telemetry acquisition system
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(a) Block diagram

(b) Appearance of antenna and
staff for H-II Rocket and OREX
with the blue sky at X'mas island.

Flg 6 Outhne of X mas telemetry acquisition system
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Fig.7 Data acquisition period through both deorbit and reentry phase
Data was recorded in the memory of telemetry package
and reproduced in two times, first time is on orbit and
second during re-entry.
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Fig.8 Waiting location of data acquisition stations
during the re-entry of OREX vehicle
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Fig.9 Data acquired period during re-entry
On-board recorded data covered the whole time

of black out.
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(b) X'mas station
Difference of two lines are thought mainly
to be caused by the low elevation angle
of X'mas antenna.

Fig.10 Examples of AGC level observed at the mobile stations
comparating with the results of RF link analyses
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Fig.11 Example of output of strip chart recorders.
Comparing with ship data, airplane AGC level
is varying in a shorter period because of phasing.
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Table 1 Caluculated phasing cycles of receiver AGC levels.

X+Time | Event Phasing cycle (Hz)
(sec) Airplane Ship
295.0 296.2 | Upper Ant. Lower Ant.
7293 OREX AOS 6.276 6.250 - -
7373 Before Black Out 18.695 18.620 0.026 0.022
7503 After Black Out 270.739 269.642 0.058 0.048
1740 - 17.272 17.202 0.013 0.013
7982 | Before splashdown 8.310  8.276 - -
Note: Concerning about ship, there is no significant difference
between the calculated results of two receiveng frequencies.
X+Time = Time from lift-off

Phasing Cycles
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Fig.12 Phasing cycles of AGC data of the airplane receiver
Observed and calculated data are very well coincident
except for a data just before splashdown of OREX vehicle.
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Observed beginning/ending times and heights
of RF black out

Acquisition Frequency Attr. Beginning Ending
station time from lift-off / height
(sec) (km)

ship 295. OMHz Left Ant 7373.7 / 99.8 7492.4 / 51.6
Right Ant 7373.9 / 99.1 7495.1 / 50.6
296. 2MHz Left Ant T374.7 / 99.4 7493.5 / 51.3
Right Ant 7374.2 / 99.5 7494.3 / 51.0
airplane 295. 0MHz Upper Ant 7373.8 / 99.8 7491.5 / 52.0
Lower Ant 7373.5 / 99.9 7493.8 / 51.2
296. 2MHz Upper Ant T374.7 / 99.4 1527.8 / - x1
Lover Ant 7373.6 / 99.9 7492.9 / 51.4
X’ mas 295. 0MHz RHC 7382.8 / 96.1 7495.3/50.6x%x2
station LHC 7383.4 / 95.8 7495.3/50. 6%2
GPSreceiver | 1575. 42MHz CH2 7389.9 / 93.1 - X3
CH3 7389.9 / 93.1 - %3
CH4 7389.1 / 93.5 - X3

%1 cause of delay is owing to missing lock by receiver.

X2 time of relock after black out is considered to be delayed

owing to tracking by manual operation.

%3 no data ;

receiver missed signal after black out

Note: height estimation error is under 4kom(H=100km), 3. 3kn(H=50kn).
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Fig. 14 RF black out region on H-V plane.

VHF_high region means the fastest case of black out
shown in the references about VHF. Low means the latest case.
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24
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Fig.15 Schema of direction of data acquisition stations
from OREX vehicle at the time of the beginning
of RF black out

Thic dociiment i nrovided hv TAXA





